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4.

DIRECT TESTIMONY OF LELAND R. SNOOK
ON BEHALF OF ARIZONA PUBLIC SERWCE COMPANY

(Docket No. E-00000J-14-0023)

INTRODUCTION

PLEASE STATE YOUR NAME, ADDRESS, AND OCCUPATION.

My name is Leland R. Snook. My business address is 400 North 5'h Street, Phoenix

Arizona, 85004. I am Director of Rates and Rate Strategy for Arizona Public Service

Company ("APS" or "Company"). I have management responsibility for all aspects

relating to rate strategy and specific rates and prices.

WHAT IS YOUR EDUCATIONAL AND PROFESSIONAL BACKGROUND?

My background and experience are set forth in Attachment LRS-I to this testimony.

WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY IN THIS
PROCEEDING?

In my direct testimony I provide:

I. A summary ofAPS's conclusions and recommendations in this docket,

2. An overview of the APS testimony and witnesses in this proceeding,

3. The cost of service study ("COSS") that APS filed in this docket, including the

methods that APS used to create the COSS, the results of the COSS and the

implications of those results, and,

I
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4. Direct responses to a portion of Chairman Little's questions set forth in his

December 22, 2015 letter related to my testimony.
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11. SUMMARY OF_RECOMMENDATIONS

MR. SNOOK, PLEASE SUMMARIZE THE COMPANY'S CONCLUSIONS AND
RECOMMENDATIONS IN THIS DOCKET.

First, because rates are based on historical test year data, the Commission should adopt

the Company's COSS methodology as set forth in this docket. Further, the Commission

should find and conclude as a policy matter that Value of Solar methodologies will not

be used in setting rates.

Second, the methodology for determining Value of Solar established by the Commission

as a result of this docket should be approved as an appropriate analysis tool for

determining (i) the value of solar in the resource planning context, and (ii) calibrating

the price paid for energy exported to the grid from rooftop solar arrays.

OVERVIEW OF APS_TESTIMONY

PLEASE PROVIDE AN OVERVIEW OF THE APS WITNESSES IN THIS
PROCEEDING.

In this proceeding APS is presenting testimony from four witnesses in its Direct

Testimony. In addition to my own testimony on the COSS, APS is presenting testimony

from:

Ashley C. Brown, Executive Director of the Harvard Energy Policy Group, who

will provide a national and policy perspective on the value of solar and related

studies.

I
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Bradley Albert, APS's General Manager of Resource Management, Power

Marketing and Acquisitions, who will describe several methods for calculating

the value of residential distributed solar photovoltaics, including the various

2
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*u

value attributes. Mr. Albert will also discuss various methodologies for arriving

at the value of solar.

John Sterling, Solar Electric Power Association's ("SEPA") Senior Director

Research & Advisory Services, who will provide an overview of SEPA's work

with the Tennessee Valley Authority on their recent value of solar study and the

results, which addressed many of the issues that are the subject of this

proceeding.

PLEASE SUMMARIZE YOUR TESTIMONY.

l
2
3
4
5
6
7
8
9

10 Q.
A.

ll
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

My testimony first discusses the methods and results of the COSS that APS prepared in

connection with this proceeding. The COSS demonstrates that residential rooftop solar

customers, also referred to as Net Energy Metering ("NEM") customers, on energy

based rates pay only 36% of the cost to serve them, and that NEM customers on demand

rates pay only approximately 72% of the cost to serve them. This is in contrast to

residential customers without solar, who pay between 86% and 91% of the cost to

provide them electric service. These COSS results demonstrate that the cost shift is real

under APS's present rate design. If rate design is not modernized, approximately $67 per

month in cost responsibility for solar customers on energy rates and $29 per month for

solar customers on demand rates will be shifted to residential customers without solar _

to the extent these fixed costs are not already being shifted through APS's Lost Fixed

Cost Recovery Mechanism. Figure l below displays the percent of cost to serve results

from the COSS, reflecting the amount that is being paid under current rate structures for

all customer groups, in relation to the cost of providing service.

3
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Further, the COSS demonstrates that today, without the right price signals to incant

behavior, the demand and energy usage of residential customers with rooftop solar

differs significantly from residential customers without solar. These differences make it

appropriate to evaluate, for ratemaking purposes, residential solar customers as a unique

sub-class within the residential customer group.
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Lastly, I discuss the implications of the COSS results. Relying on a kph price for the

bulk of cost recovery is no longer a workable solution. When customers reduce energy

use only, and don't reduce fixed grid costs, current rate design shifts responsibility for

fixed cost recovery to customers without rooftop solar. This cost shi flt will increase rates

for those customers without solar, including the most vulnerable of our customers, the

limited-income segment. without regard for cost causation. This is inequitable and must

change for solar to be a sustainable technology for all customers over the long term.

Further, volumetric rates pick which technologies win and which lose. Currently, only

those technologies that reduce energy can permit customers to reduce their bills.

Aligning costs with cost recovery, however, will permit different technology types to

I
1
gI

4

r

E
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compete based on how effectively they reduce costs. The result will provide customers

with more and more choices as technological innovation continues.

The COSS reflects what APS believes to be the appropriate method to use in rate case

proceedings for the cost of service analysis for rooftop solar customers. It also supports

realigning rate design to better match the costs incurred to serve customers. Realigning

rates will help ensure that:

•

•

I

2

3

4

5

6

7

8

9

10

l l

12

13

14

•

CustOmers have accurate price signals from which to make efficient energy

technology decisions,

Prices for services are equitable for all customers, including both those that adopt

technology and those who do not, and,

The pricing framework is financially sustainable for all customers over the long

term.

If a customer no longer consumes significant amounts of energy but continues to use

infrastructure assets, APS's pricing structure must appropriately measure and bill for

this changed, but ongoing, use in a manner that is fair for all customers. The current

method of collecting fixed and demand-related costs on a fluctuating kilowatt-houi

("kwh") energy basis will not achieve this critical goal.

PLEASE DESCRIBE THE SUMMARY SCHEDULES THAT SUPPORT THE
COSS THAT YOU ARE SPONSORING.

15

16

17

18
19

20

21

22
23 Q.

24 A.

25

26
27

28

The Summary Schedules provide detailed information regarding the Company's COSS

These schedules illustrate the jurisdictional allocation of costs to both retail (Arizona

Corporation Commission ["ACC" or "Commission"]) and non-retail (predominantly

Federal Energy Regulatory Commission ["FERC"] regulated services which are

5



designated as "All Other"). Further, the Summary Schedules functionalize costs to each

broad customer class and specific customer sub-classes, ultimately deriving the

percentage of cost to serve that is being recovered under culTent rates, based on original

cost by class and sub-class. The Summary Schedules also contain all cost-allocation

factors used in preparing the study.

The following is a summary of these Schedules:

Summary Schedule I shows the rate-of-return at existing rates by customer class
based on the unadjusted 2014 Test Year COSS. (Attachment LRS-2DR)

Summary Schedule 2 shows the functionalized dollar amount and percentage of
rate base allocated to each retail customer class. (Attachment LRS-3DR)

Summary Schedule 3 shows the functionalized amount of operating expenses
allocated to each retail customer class. (Attachment LRS-4DR)

Summary Schedule 4 shows the amount of functionalized rate base allocated to
ACC jurisdictional customers. (Attachment LRS-5DR)

Summary Schedule 5 shows the amount of functionalized operating expense
allocated to ACC jurisdictional customers. (Attachment LRS-6DR)

i

Summary Schedule 6 lists the allocation factors used in preparing the 2014 Test
Year COSS. (Attachment LRS-7DR)

DO YOU SPONSOR ANY ADDITIONAL SCHEDULES RELATED TO THE
COST OF SERVICE?

A.

2.

I

2
3

4

5

6
7

8

9

10

ll

12

13

14

15

16

17

18

19 Q.

20

21

22

23

24

25

26
27

28

Yes. Attachment LRS-8DR to my testimony is the COSS Schedule, which is a summary

showing:

I . Jurisdictional separation of rate-base costs, revenues, and operating expenses

between the ACC and All Other jurisdictions;

Further allocation by retail customer class, of total ACC allocated costs and the

percentage of cost to serve paid by each major customer class,

The same information by each general service sub-class, and,3.

6



I 4.

2

The same information by each residential service sub-class, including the NEM

energy and demand rate sub-classes.

3

4
Iv. COST OF SERVICE STUDY

5

6
Q. WHAT IS A COST OF SERVICE STUDY?

7
A.

8

9

10

A COSS is the fundamental tool for allocating a utility's costs among its customers

based upon their responsibility for incurring such costs. It is foundational in developing

appropriate pricing structures that align the rates customers pay for the services received

with the customers who are driving the costs. This is often described as the "cost

causation principle.as

12

13

14
A COSS is a detailed analysis of audited financial information and actual customer load

15

16

17

18

data that assesses the responsibility of each customer group for the costs incurred to

provide service during the relevant time period. The COSS functionalized, classifies, and

then allocates costs and revenues, beginning with. wholesale and retail customers, then

continuing the process with various broad classes of retail service and finally to sub

classes within each retail class.
19

20

21

22

The cost-allocation study enables APS to determine its unit costs, by function, incurred

to provide energy, demand, and customer services to each customer class and sub-class,

as well as the support to those costs that each customer group presently contributes
23

through their rates.
24

25

26
The ACC, and public utility commissions across the country, use cost-of-service studies

developed in this manner to set rates for most public utilities, including water, electric,
27

and gas utilities.
28
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Q. WHAT TIMEFRAME DID THE COMPANY USE FOR
SERVICE STUDY THAT IT FILED IN THIS DOCKET?

THE COST OFI

2

3

4

5

6

7

8

9

10

A. APS conducted an embedded COSS using data from the most-recent calendar year

available -- the twelve-month period ending December 31, 2014 - as the test period

("Test Year").l The Company analyzed its costs, customer class sales and load

characteristics during this period - the number of customers and their demand and

energy usage is commonly referred to as "Billing Determinants" - and used those

results to allocate the various plant and operating expenses to each customer class

through a rigorous process of fictionalization, classification, and allocation of costs

The study results allow APS to derive the percentage of cost to serve that is being

recovered under current rates, based on original cost, by class and sub-class.
I I

12

13 WHAT DO YOU MEAN BYEMBEDDED COSS?

14

Q~

A.

15

16

17

An embedded COSS is based on the historical costs and operating experience of the

utility during the selected Test Year. Rate-making in Arizona is based on this historical

Test Year and embedded cost approach. Under this method, rates are based on actual

incurred costs as verified through audited financial data.

18

19 Q. PLEASE DISCUSS THE
ALLOCATION STUDY.

DEVELOPMENT OF THE EMBEDDED COST

20
A.

21

22

This study was prepared using industry-accepted Cost of Service Functionalization

Classification, and Allocation principles, and is consistent with Commission-approved

methods.
23

24

25
Functionalization refers to the process of attributing each rate base al' expense item to a

particular function - namely Production (generation of electricity), Transmission,
26

27

28

1Note that APS will use the next year, ending December 31, 2015, for the COSS in the rate case that
APS will file in June 2016. As the year immediately preceding APS's rate case filing, 2015 is the most
recent full calendar year upon which to base rates and will be the test year for the rate case.

8



4

4

1 Distribution or Customer Service (e.g., metering and billing) in the provision of

2

3

electric service. An example is assigning the costs of building and operating the

Company's generation power plants to the Production function.

4

5

6

Classification refers to the process of determining the factor or factors that drive the

magnitude of the cost. For example:

7
•

8
If a cost to serve is driven by the amount of kph energy consumed, such as fuel

cost, it is classified as Energy.
9

10 •

I I

If a cost is driven by the rate at which energy is consumed, or kW capacity, it is

classified as Demand.

12
•

13
If a cost is driven by the number of customers taking service on the APS system

irrespective of either the kW demand or kph energy, it is classified as Customer.
14

15

16

17

Allocation occurs after a cost has been functionalized and classified. This is the process

in which allocation factors - such as class coincident peak demand contribution at the

time of system peak, non-coincident class peak ("NCP") or the sum of individual peaks
18

energy or number of customers are applied to allocate the costs to particular
19

20
jurisdictions, customer classes, and rate schedules or sub-classes. A simple example is

the allocation of energy-related costs by kph consumption to different customer classes
21

22

23

24

25

26

27

28

In summary, in the COSS the expense and rate-base items that comprise all of APS's

costs were grouped into major categories, such as Plant in Service or Operating &

Maintenance ("O&M") Expense. Each of these categories was first functionalized into

Production, Transmission, Distribution or Customer related costs, then classified as

Demand, Energy, or Customer-related. Allocation factors based on kw, kph and

number of customers were then developed so that the functionalized and classified costs

9



could be allocated to the ACC retail jurisdiction and to the various retail customer

classes and sub-classes.

HOW DID YOU ALLOCATE FUNCTIONALIZED
JURISDICTIONS AND AMONG CUSTOMER CLASSES?

COSTS BETWEEN

Production-related assets are generally designed and built to enable the Company to

meet its system peak load. Therefore, the costs associated with these investments are

allocated between jurisdictions based on the average of the system peak demands

occurring in the four summer months of June, July, August, and September (referred to

as "CP") to determine jurisdictional cost responsibility. This is consistent with the

allocation method that APS is required to use in its rate cases before FERC, and creates

jurisdictional alignment to ensure the right proportion of cost is being allocated to each

jurisdiction. It also eliminates the potential that costs, due to differences in allocation

methods, cannot be recovered from either jurisdiction. It has also been accepted as the

jurisdictional allocation methodology by the Commission for many years.

Within the ACC-jurisdictional customer classes, production costs were allocated based

on the Average and Excess Demand ("AED") method. This is a method required by the

Commission in Decision No. 69663 (June 28, 2007). AED uses the sum of two demand

allocators:

NCP Average Demand allocator, which uses each class's NCP demand

weighted by the class load factor calculated using the class energy and the NCP

demand.

I

2

3

4

5 Q.

6 A.

7

8
9

10

l l

12

13

14

15

16

17

18

19

20

21

22

23

24
25

26

27

28

2. which is determined by f i rst

calculating the NCP Excess Demand, which is the difference between each

class's NCP and that class's average demand. Second, the sum of NCP Average

System Peak Excess Demand allocator,

10



Demands is subtracted from the single system peak demand to derive the System

Peak Excess Demand, which is then allocated to each class based on the

proportionate share of the sum oflNCPExcess Demands.

I

2

3

4

5

6

7

8

9

10

12

13

14

Transmission plant was directly assigned to the non-ACC jurisdictional portion of the

Cost of Service Study. A portion of transmission costs are brought back into the ACC

jurisdictional cost of Service to offset the existing Open Access Transmission Tariff

("OATT") revenues to ensure there is no double-counting of transmission costs between

the ACC and non-ACC jurisdictions. This also effectively assumes that each customer

class pays the cost of transmission service even though this is demonstrably not the case

for solar customers.

Distribution plant, unlike production and transmission plant, is generally designed to

meet a customer class's peak load, which may or may not be coincident with the system

peak load. Thus, allocation of costs related to distribution substations and primary

distribution lines are made based on NCP loads. Allocation of costs related to

distribution transformers and secondary distribution lines are made based on the

summation of the individual peak loads or demands of all customers within a particular

customer class ("Sum of Individual Max"). Each of these allocation methods has

traditionally been used by APS and accepted by the Commission for many years.

15

16

17

18

19

20

21

22
Q-

23

24
A .

25

26

27

28

How DID YOU DETERMINE IT WAS APPROPRIATE TO CREATE A
SEPARATE RESIDENTIAL SUB-CLASS FOR NEM ENERGY AND NEM
DEMAND CUSTOMERS WITHIN THE RESIDENTIAL CUSTOMER CLASS?

It can be appropriate to create a new class or sub-class of customers for purposes of a

COSS or setting rates if the service, load, or cost characteristics of the customer sub

group in question are sufficiently different from their current customer classification

Upon reviewing these characteristics for customers with solar, I determined that



sufficient differences exist for at least separately studying this sub-class of residential

customers in a COSS.

When evaluating the load characteristics of residential customers with and without

rooftop solar, the peak demand - CP, NCP and Sum of Individual Max - and energy

characteristics are very different for solar customers. The typical residential solar

customer still needs about 81% of the capacity they used before they adopted solar and

30% of the energy. This is a significantly different profile than residential customers

without solar, regardless of size.

l

2

3

4

5

6

7

8

9

10

I I

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Second, in the 2014 Test-Year, APS had more than 27,000 solar customers on an energy

rate and almost 1,200 solar customers on a demand rate by year's end. The size of this

residential solar customer sub-group, combined with its vastly dif ferent load

characteristics, warrant evaluating them as a separate sub-class. See Figures 2 and 3 for

a comparison of typical solar and non-solar customer daily load shapes for a summer

and winter day.

12
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l

2

Also, the Public Utilities Commission of Nevada ("PUCN") found that it is appropriate

to evaluate NEM customers as a separate sub-class based on significant cost and load

3 differences :

4

5

6

7

8

9

10

I  l

12

It is just and reasonable and in the public interest to establish separate rate
classes for NEM ratepayers based on both the cost differentiation and
load (usage) differentiation between NEM ratepayers and non-NEM
ratepayers. Different services have different costs and thus require
different rate classes. NEM ratepayers are partial-requirements service
ratepayers. The Commission has historically established separate, optional
rate schedules for ratepayers who self -select to become partial-
requirements ratepayers. Partial-requirements service ratepayers are
ratepayers whose electric requirements are partially or totally provided by
non-utility generation. There is a significant difference in the load (usage)
profiles between partial-requirements NEM ratepayers and full-
requirement ratepayers. NEM ratepayers can rapidly go from exporting
unused electricity to importing needed electricity from the local grid. As a
result, NV Energy provides a distinct service to partial-requirements
ratepayers who choose to purchase some, but not all, of their energy needs
from the utilities.2

13

14 The PUCN also found that  the load levels and hour ly usage di f ferences of N E M

15 customers alone justified a separate rate class:

16

17

18

19

20

Besides the partial-requirements nature of NEM ratepayers' service, the
load levels and hourly usage di f ferences between NEM and non-NEM
ratepayers are sufficient (alone) to justify separate ratepayer classes for
NEM ratepayers. There is a significant difference between the load shapes
(usage profi les) of NEM and non-NEM ratepayers, thus supporting the
establishment of new NEM ratepayer classes. The total load and delivered
load of the NEM ratepayer is distinct and varies from the shape of non-
NEM ratepayers on an hourly basis.3

21

22

23

24

25

I agree with the Nevada Commission. It is true that some differences exist between NV

Ene1°gy's system and APS's system. However, those differences are limited, and only

concern quant i fying the object ive magnitude of these di f ferences, not the relat ive

significance or whether these differences exist in the first place. The physics underlying

26

27

28

2 Modified Final Order in Docket Nos. I5-0704] and 15-07042, at Paragraph 91 (February 17, 2()l6)
(emphasis in original).
3 Id., at Paragraph 92.

14



4

electrical service are the same in Arizona as they are in Nevada. And the service, load

and cost differences regarding NEM customers found by the Nevada Commission are

the same differences experienced by APS in relation to APS's solar customers.

PLEASE EXPLAIN THE PROCESS THAT APS USED TO CREATE A UNIQUE
RESIDENTIAL SUB-CLASS FOR NEM CUSTOMERS.

Consistent with the methodology I previously discussed:

I APS grouped NEM customers currently on energy-based rate schedules, which

includes customers both on inclining block and time-of-use rate schedules.

2. APS separately grouped NEM customers on demand-based time-of-use rate

schedules.

3. APS used the data for the NEM customer's entire load at the home - load served

both by APS and the customer's rooftop solar system - as the starting point for cost

allocation to develop the CP, NCP and Sum of Individual Max demand allocations

as well as the energy allocations.

4. APS then explicitly credited the customer for:

• All their self-provided capacity based on a comparison to the APS-delivered

customer load, and,

• Their entire energy production, including both what the customer consumes 011

site and what is delivered from the NEM customer to the grid.

l
2

3

4

5

6 Q.

7 A.
8

9

10

11

12

13

14

15

16

17
18

19

20

21

22

23
24

25

26

27

28

This approach fully credits residential solar customers for all cost savings resulting from

the capacity and energy supplied to the grid by their rooftop solar systems. The result is

15



that the COSS analysis only allocates capacity and energy costs to NEM customers

based on what APS has to provide.4

Q. PLEASE EXPLAIN FURTHER HOW THIS APPROACH COMPENSATES
NEM CUSTOMERS FULLY FOR THE BENEFITS THEY PROVIDE TO Aps.

l

2

3
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5

6

7

8

9

10

A.

I I

12

13

14

15

By comparing the entire load at the home to the remaining household load served by

APS, we can determine the infrastructure which no longer needs to be provided by APS

as a result of the solar system. While a solar installation will have a certain maximum

production capability, that capability will only be realized at mid-day and only on sunny

days. The load information reveals what actually occurred when the customer was

consuming energy in contrast with the solar production at the same time. The alignment

between when a residential customer needs power and when the solar system operates is

not significant in APS's service territory. APS's peak loads persist in the summer

months beyond sunset, and the maximum peak load occurs closer to sunset than mid

day.

16

17

18

19

20

21

22

The appropriate level of compensation for offsetting demand-driven infrastructure costs

should be based on how effective the NEM customer's solar system is at offsetting

APS's peak loads. For example, the COSS indicates the appropriate level of production

demand credit is no more than approximately l9% - when considering the class peak

coincident with system peak and class NCP data - which are both relevant to and

consistent with the production-cost-allocation method offED.
23

24

25

26

27

28

4 This addresses Question 14 from Chairman Little's December 2015 Letter regarding the consideration
of fuel cost savings. In its COSS, APS directly credited DG customers for the fuel and energy value at
APS's filed avoided cost. A detailed analysis that assesses the value at the time of production would
yield lower results. In a resource planning context, the fuel savings will vary over the study period
however, in a COSS, the fuel savings is based on the test-year results.
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4

Likewise, the energy compensation in a COSS should reflect the actual fuel costs that

APS avoids when a solar customer consumes less energy. The method described above

uses the filed avoided fuel costs for all kph produced by the rooftop solar system

which is a conservative proxy for the actual cost saved by APS.5

Q. HOW DID THE COSS METHODOLOGY CONSIDER THE SEVEN CORE
COST AND BENEFIT CATEGORIES IDENTIFIED BY CHAIRMAN LITTLE
IN HIS DECEMBER 22, 2015 LETTER?

l

2

3
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A.

I I

12

13

14

15

As Chairman Little's letter articulated in its suggested outcomes from this proceeding

APS reviewed the categories of cost and benefits in the process of developing this COSS

methodology. The COSS methodology includes two of the three categories of cost

articulated in Outcomes 4, it does not include system-integration costs. APS considered

all of the benefits articulated in Outcomes 4, and recognized generation capacity and

energy savings as described above. The COSS methodology did not include savings for

transmission or distribution costs, nor did it include environmental or economic

development benefits.
16

17

18 Q. DOES THE COSS METHODOLOGY INCLUDE VARIATIONS BASED ON
SPECIFIC CUSTOMER LOCATION?

19
A.

20

21

No. At present, there is no demonstrable effect on cost of service based on the location

of a rooftop solar system. APS is presently studying the effect of rooftop solar on

feeders in targeted locations as a part of its Solar Partners Program.6

22

23

24

25

26

27

28

5 APS Witness Albert describes a detailed methodology for establishing a value of solar that compares
the market value of the energy at the time it is produced. Such an analysis would likely produce a

6 Decision No. 74878 (December 23, 2014).
different value of energy based on market prices than the filed APS avoided cost.
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Q. DOES THE COSS METHODOLOGY
DISTRIBUTION SAVINGS?

INCLUDE TRANSMISSION OR

No. Although some have speculated on this topic, the 2014 data make clear that

customers with rooftop solar which was installed without regard to location did not

cause any transmission or distribution savings.

DOES THE COSS METHODOLOGY INCORPORATE ENVIRONMENTAL
AND ECONOMIC DEVELOPMENT BENEFITS?

The COSS methodology does not consider environmental or economic development

benefits because they are not part of the cost to serve customers. They are intangible and

u quantifiable values. If they are to be considered at all, they are more appropriately

considered in a resource planning context when comparing resource alternatives. There,

one can assess which resource provides the most environmental and economic benefit

and use that assessment in resource planning decisions as appropriate. But with regard to

developing a COSS methodology - in which the actual costs incurred to provide

electric service are allocated to customers on the basis of` cost causation - intangible

and u quantifiable values should not be included.

DOES THE 19% DEMAND CREDIT PROVIDED TO DISTRIBUTED SOLAR
IN YOUR COSS MEAN THAT RESIDENTIAL ROOFTOP SOLAR
INSTALLATIONS HELP DEFER FUTURE APS POWER PLANT ADDITIONS?

I

2
3 A.
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6

7  Q .
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28

A. The production-demand infrastructure credit today is at most 19%, which is the

appropriate level of credit that results from the COSS. In the future, APS's peak demand

will slowly move later in the day. 2014 was the first year APS saw summer peak

demands occur in the hour ending at 6:00 p.m. As the peak continues to shift to a later

time, the production-demand infrastructure credit value will further decrease. APS

witness Brad Albert discusses this topic in detail.
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Q-

A.

PLEASE EXPLAIN THE USE OF REVENUE CREDITS IN THE COSS.

APS makes sales to parties that are not traditional APS retail customers such as sales to

Rate Schedule E-36 customers for station service power to large generation plants

owned by other parties. To be certain that all the benefits of such transactions f` low

through to retail customers, the revenues derived from these transactions, which more

than cover the incremental costs associated with producing or acquiring the required

energy, are allocated to all customers. Thus, the entire margin or profit that APS realizes

from these non-retail transactions is attributed to each class through the revenue credit,

wh ich  bene f i ts  a l l  cus tomer s  by  lower ing  the  amoun t  o f  the i r  ove r a l l  r evenue

requirements.

1

APS also treats non-firm, short-term transactions and a number of other small items,

such as Rent from Electric Property, Forfeited Discounts, Miscellaneous Service

Revenues, and Other Electric Revenues, as revenue credits.

ARE THERE ANY COST ELEMENTS THAT RECEIVE
TREATMENT OUTSIDE OF THE BASE RATE SCHEDULES?

RECOVERY

Yes. Various adjustors, surcharges, regulatory assessments, sales/transaction privilege

taxes, and franchise fees are charged outside of base rates. The COSS only addresses the

base rate portion of the cost to serve. The revenues from adjustors are a revenue credit to

the COSS revenue requirement. When the revenue from adjustors is included in the

overall calculation, an additional shortfall from solar customers is included in cost

recovery. For a full determination of costs that will otherwise be shifted to customers

without solar, this shortfall should be added to the COSS results.
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Q. HAVE YOU CALCULATED THE COSTS, RATE BASE, AND PERCENT OF
COST TO SERVE BASED ON THE 2014 TEST YEAR?

A. Yes. In addition to establishing the Production, Transmission, and Distribution

functional allocations and the Demand, Energy, and Customer classifications for each

class of retail customers, the percentage of cost to serve for each class under Test Year

rates appears in the Summary Schedules.

BASED ON THE RESULTS OF YOUR 2014 TEST YEAR COST OF SERVICE
STUDY, WHAT CONCLUSIONS HAVE YOU MADE?

The Summary and COSS Schedules plainly show disparities in the ratio of the allocated

cost for APS to actually provide service and what customer classes and sub-classes pay

for the services APS provides. The residential class contributes less toward the cost to

serve than does the general service class. Specifically, under current rates, the revenue

f`rom the residential class covers approximately 87% of the cost to serve while the

general service class covers l l6% of the cost to serve. This difference has been

recognized in, and results f`rom, past decisions in APS rate cases, and is true for many

utilities in this country.

Within the residential class, there is further disparity within the sub-classes:

• NEM customers on energy-based rates cover only approximately 36% of the cost

to serve,

• NEM customers on demand rates cover around 72% oflthe cost to serve, and,
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• Other non-solar residential customer sub-classes cover a range from 86% to 91%

of the cost to serve.
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Unlike the differences between residential and general service classes, the difference in

cost-of-service contributions by residential customers with and without solar does not

stem from express Commission direction.

BASED ON THE PERCENTAGE OF COST TO SERVE RESULTS, WHAT IS
THE COST SHIFT THAT WILL OCCUR UNDER CURRENT RATE
STRUCTURES?

Absent affirmative action by the Commission, responsibility to pay the cost of service

not paid by residential customers with solar will be shifted to residential customers

without solar in APS's next rate case. This is commonly referred to as the "cost shift,"

and was recognized by the Commission in Paragraph 49 of Decision No. 74202 (20l3)

in fact, utility commissions across the country are beginning to explicitly recognize and

acknowledge the need to address the cost shift. Most recently, the PUCN found that

NEM customers do shift costs and quantified that cost shift for NV Energy customers :

On average, the resulting shift in cost responsibility is approximately
$623 and $471 for each single family residential NEM ratepayer
annually for NPC and SPPC, respectively. The magnitude of this cost
shift is unreasonable.7

In APS's territory, the magnitude of the cost shift is even higher. By paying 36% of the

cost to serve instead of the residential average of 87%, each NEM customer on an

energy-based rate avoids $67 per month and each NEM customer on a demand-based

rate avoids $29 per month.

l

2

3

4

5

6 Q.

7
A.

8

9

10

ll

12

13

14

15

16

17

18

19

20
21

22

23

24
25

26

27

28

Whereas the annual cost shift for the two utilities in Nevada is approximately $471 and

$623 for solar customers on energy-based rates, the annual cost shift in APS's territory

is approximately $804. This represents the total amount shifted, which includes both the

7 Modified Final Order at Paragraph 88. In the Order, NPC refers to Nevada Power Company and SPPC
refers to Sierra Pacific Power Company.
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amount in base rates determined by the COSS and the amount from APS's adjustor

mechanisms.
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Q.
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10

BASED ON THE COST SHIFT OF $804 ANNUALLY PER SOLAR
CUSTOMER, WHAT IS THE TOTAL COST SHIFT OVER THE LIFE OF THE
ROOFTOP SOLAR SYSTEMS?

l I

12

13

14

15

Assuming the cost shift is grandfathered, the 27,078 NEM customers on an energy rate

and the 1,176 NEM customers on a demand rate at the end of 2014 will increase the

revenue to be collected from all other residential customers by approximately $22

million per year. Over the typical 20 year life of a rooftop solar system, the total amount

shifted to customers without rooftop solar will be approximately $440 million. In

addition, APS added 9,044 new residential rooftop solar customers in 2015. For each

year that this pace continues, the annual cost shift will grow by more than $7 million and

the 20-year cost shift will grow by more than $144 million. In other words, assuming all

DG systems installed through 2015 are grandfathered, the annual cost shift is $29

million, and the 20-year cost shift will be over $580 million."
16

17

i s Q. IS THE cosT-sHIFr CAUSED BY THE PREDOMINANT VARIABLE KWH
PRICE SIGNALS IN EXISTING RATE DESIGN?

19
A.

20

21

22

23

Yes. In the COSS, costs are allocated based on the true-cost drivers. APS's

infrastructure costs are predominantly driven by capacity needs - which do not vary

with kph consumption. As previously shown in Figures I and 2, the residential NEM

customer significantly changes their energy profile by taking less energy during the day

This customer does not, however, significantly change their demand profile; APS must
24

still meet the customer's demand later after the sun has set, but when the customer is
25

26

27

28

8 In APS's application for the Grid Access Charge filed on April 2, 2015 in Docket No. E-01345A-I3
0248, APS indicated a cost shift of over $800M over 20 years if all systems installed through mid-20l7
were grandfathered. Using this same approach and with updated data the number would be
approximately $804 million.

22
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still significantly relying on the grid. As a result, APS must still incur the capacity

related production, transmission and distribution costs needed to provide service to the

NEM customer. The mismatch in the most-common residential rates used by NEM

customers results from the fact the price to the customer is overwhelmingly based on

kph energy, rather than capacity, which is offset to a much smaller degree. Said another

way, infrastructure, and the related costs are a function of demand, rather than energy

f
;

8

ARE THERE OTHER POTENTIAL COST SHIFTS IN RESIDENTIAL RATES?

Yes. As discussed previously, APS's residential rates in total are lower today than the

COSS's calculated cost to serve, and commercial rates are correspondingly higher. This

difference has been in existence in APS's service territory for a long time and is not

uncommon within the electric utility industry. Limited-income discounts are another

specific cost shift that have been purposefully established.

HAVE OTHER POTENTIAL COST SHIFTS BEEN DISCUSSED IN OTHER
DOCKETS RELATED TO NET METERING?

Yes. Some have suggested there is a subsidy related to coal or nuclear generation

resulting from historical tax treatment or, for example, the Price-Anderson Act that

benefitted the nuclear generation industry. However, any cost advantage APS's

generation fleet enjoys inures to the benefit of all APS customers, there is no cost shift

from one customer group to another. In addition, some have alleged :

1. Customers who engage in energy efficiency are no different than customers who

adopt solar generation,
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2. Subsidies exist when a small apartment pays less than the average monthly

customer cost for service,
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3. Seasonal customers do not pay their fair share of grid support costs,

4. Customers with gas appliances in their homes do not pay their fair share of costs

and,

5. Empty nesters, customers who travel, or homes with no one at home during the

day all contribute less to the residential cost of service than they should.

IS THERE ANY FACTUAL BASIS TO THESE ASSERTIONS?

No. These assertions are unsupported by the facts. Most of the assertions merely reflect

the normal variations in energy usage that occur within a rate sub-class, where the

variations are not significant enough to merit separate sub-class analysis. For example

the empty nesters, customers who travel, and homes with no one home during the day

would fall into this group. Typical residential rooftop solar adoption stands in deep

contrast. The typical solar customer will reduce their energy purchases by 70% or more

but will only reduce their kW demand during peak periods by l9% - meaning they will

have a monthly energy consumption from APS equal to a small apartment, but with an

infrastructure sen/ice requirement of a medium to large house.

HOW IS ENERGY EFFICIENCY DIFFERENT THAN ROOFTOP SOLAR?
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The customer who engages in multiple energy-efficiency programs retains a load shape

that is very similar to the average APS residential customer. The solar customer does

not. The rooftop solar customers' energy profile is not the same as a customer who

aggressively pursues energy efficiency. While energy-efficiency measures under energy

only rate designs can shift costs too, the cost shift is significantly different from solar.

Energy efficiency typically reduces energy consumption by 5% to 10%, compared with

a 70% reduction with rooftop solar. Under an energy-based rate, where the amount of

24
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l

2

3

4

5

6

energy consumed determines the amount contributed to grid costs, the difference is

dramatic. In addition, energy-efficiency measures do not require APS to provide backup

generation. If an efficient air conditioner does not turn on, the customer's load goes

away - the air conditioner is not working. If a solar system suddenly stops producing

energy, however, the customer's load must just as suddenly be served by utility

generation.

7

8

9

10

Finally, virtually everyone can participate in energy efficiency, not just the owners of

single-family residences with particular roof characteristics. Although energy efficiency

shifts costs to other customers, those other customers can also participate in energy

efficiency, mitigating any resulting inequity.
I I

12

13 Q. DOES APS HAVE ANY INFORMATION ON THE COST TO SERVE SMALL
APARTMENT CUSTOMERS?

14
A.

15

16

17

Yes. While APS does not create a separate sub-class for apartments, APS has conducted

a review of whether customers living in apartments are paying an appropriate share of

the cost to serve. Based on this analysis, customers who live in apartments are paying

about 88% of the cost to serve. This results from a lower capacity requirement in
18

19
addition to the lower energy use.

20

21

22

For example, a typical residential rooftop solar customer has a demand above 7 kW

during peak periods. By contrast, a typical apartment customer uses the same energy as

that 7 kW solar customer, but only has a peak demand of` approximately 4 kw.

23

24

27

HAS APS REVIEWED THE COST TO SERVE SEASONAL CUSTOMERS?

Yes. For APS, seasonal customers are largely winter visitors that are residents in

Arizona during the milder winter season and reside elsewhere during the summer

months. Because winter visitors are not in Arizona in the summer, the time of year that
28
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drives APS's system costs, winter visitors have a relatively low bill, but still pay oven

l 00% of the cost to serve, in contrast to the typical residential customer that pays 87%

of the cost to serve.

DOES APS HAVE ANY INFORMATION ON THE COST TO
CUSTOMERS THAT ALSO HAVE NATURAL GAS APPLIANCES?

SERVE

Yes. APS has a sample of customers that have gas appliances and performed an analysis

of the cost to serve these customers. This customer group pays 82% of the cost to serve

While this is a lower percentage of the cost to serve than the typical APS residential

customer who pays 87%, it is still higher than even the residential solar customers on

APS's existing residential demand rates that pay 72%. See Figures 4 and 5 for a

comparison of typical solar and non-solar customer's daily load shapes for a summer

and winter day, contrasted with the load shapes for customers that I) adopt energy

efficiency; 2) live in an apartment; 3) a winter visitor; and 4) live in a dual f`uel home.

Figure 4.

Customer Emfgy Usage Comparisons onTO Pricing
Summer Month: July
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Customer £ner9y Usage Comparisons on TOU Fddng
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Q, ARE THERE RESIDENTIAL RATE DESIGN ALTERNATIVES THAT COULD
ADDRESS THE FACT THAT SOLAR CUSTOMERS ARE PAYING A MUCH
LOWER PORTION OF THE COST TO PROVIDE SERVICE THAN NON-
SOLAR RESIDENTIAL CUSTOMERS?

I

Yes. Rate designs that are better aligned with cost drivers will do a better job of

recovering the cost of providing electric service from the customers driving the cost. For

example, a residential demand rate would provide better price information to the

customer to manage demand in addition to their energy consumption. A demand rate

that focuses on the on-peak time period further enhances this price information.
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A demand-rate approach sends price information that will assist a customer in

determining system orientation that is superior to a kph price alone. For example, if the

customer orients their system to the west, the system will produce later in the day,

helping to offset the customer's load later into the on-peak period. Orienting the system

to the south will maximize energy production, but most of the production will occur at

l

ILr
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mid-day. A demand rate structure would provide price information that properly values

both capacity and energy. Today's current rate design does not.9

RESPONSE TO CHAIRMAN LITTLE'S LETTER

CHAIRMAN LITTLE REQUESTED PARTIES' INPUT ON THE
APPROPRIATE METHODOLOGY TO USE IN FUTURE RATE CASE
PROCEEDINGS. GIVEN THIS CONTRAST BETWEEN A COST OF SERVICE
STUDY AND A VALUE OF SOLAR STUDY, PLEASE PROVIDE APS'S
PERSPECTIVE ON THIS.

APS firmly believes the COSS should be used in the rate-setting process and a value of

solar analysis is appropriate to consider in a resource planning context. The two analyses

are fundamentally different for the reasons stated above.

APS further believes its cost allocation methods in the COSS in this docket, where solar

customers have been modeled as a separate customer rate class, should be the method

adopted by the Commission with respect to future rate-case proceedings. This method

provides definitive results relying on actual data, and removes the current ambiguity

regarding the degree to which customers with solar contribute to the cost to provide

them electrical service.
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28 9 See Chairman Little's Question 5.

l note, however, that in addition to resource planning, a value of solar study can still

inform policies regarding distributed solar. For instance, compensation to a solar

customer for net energy exported to the grid is distinct from the design of that

customer's rate as established through a COSS. The cost of service should determine the

manner in which a customer contributes to the grid's fixed, variable, and demand-related

costs. But the Commission may determine that it is appropriate to establish a value for

solar, and that non-solar customers should pay solar customers that value for solar
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1

energy supplied to the grid from rooftop solar systems. And it is within the

Commission's purview to decide that non-solar customers should pay more than cost for

this solar energy (in other words, subsidize solar). APS witness Albert discusses this

issue in more detail, and provides a range of methodologies that the Commission could

use to develop a value of solar.

PLEASE EXPLAIN FURTHER WHY RATES SHOULD NOT BE SET BASED
ON POTENTIAL FUTURE BENEFITS OR "VALUE OF SOLAR"?

Rates have been and are based on cost, not on potential future benefits. A COSS, using

actual, verifiable data, is used to set rates. Using a COSS to set rates protects customers

by ensuring that customers pay only for actual costs that they cause. In a COSS, the

tangible benefits in the study period of rooftop solar are included.

A value of solar analysis does not look at actual costs, and is fundamentally different

than a COSS. It involves predicting the marginal benefits of solar over the next 20 or 25

years, and often includes both operational and societal benefits These analyses then

attempt to monetize the hypothetical values to arrive at a "value of solar," and then net

those future unknown benefits against actual costs established in a COSS. I note that the

adjusted cost of grid-scale solar method to determine the value of solar, as discussed by

APS witness Albert, does not share these same drawbacks.
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The structure of a value of solar analysis is similar to the long-run marginal cost

analyses traditionally used by resource planners in deciding the amount and type of

resource to procure in light of predicted resource needs. There are important differences,

however, including:
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1

2

Resource planners focus on estimating impacts to future operating and capital

costs of the utility, not societal benefits, and,

3

4

5

Resource plans are continually updated so that by the time a decision must be

made about procuring resources, the relevant time period for the estimates is

only a few years in the future and the best available information is available.
6

7

8

9

10

I l

12

Long-run marginal cost studies are not COSS and are not used to establish rates - not

in Arizona, nor in any other retail jurisdiction of which I am aware. A small handful of

states, such as Nevada, use marginal cost studies to determine allocation factors, which

are then applied to embedded costs in the rate making process. States with future test

periods project costs into the future, but only as far as the future test period to set rates

and have carefully crafted procedures to ensure that the resulting rates reflect actual

13 costs.

14

15

16

17

18

19

A COSS determines how to recover the cost of providing service today based on costs

actually incurred. Although rate making and resource planning are related activities

they are two separate analyses used specifically for different purposes. A valid Value of

Solar study is a resource planning exercise and should not be conflated with a cost of

service analysis used for ratemaking.
20

21

22
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24

As stated above, a COSS includes the tangible benefits. Indeed, netting the hypothetical

benefits of solar against known and established costs and benefits can create significant

problems for customers. The result of this netting is that customers without solar pay

25 more customers with solar contribute less to fixed costs than they should, as

26

27

established by a COSS, under the assumption that the hypothetical benefits will

equitably resolve cost responsibility at some point in the future. The problem arises

28
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because these unpaid fixed costs are shifted to customers without rooftop solar, who pay

higher rates as a result. But what if those customers without rooftop solar move before

the projected cost savings occur? Or what happens if the hypothetical benefits do not

materialize? In those circumstances, those customers without rooftop solar will have

been paying higher rates in anticipation of future cost savings that they never benefit

from, or never even occur in the first place.

7

8

9
In Nevada, the PUCN recently opined on this very topic and rejected the rooftop solar

industry's argument that speculative value should offset rates based on a historical test
10

year:
I l

12

13

14

15

16

17

Parties' proposals to weigh speculative, unquantified future
benefits/values of NEM to offset current, known costs are rejected. These
proposals conflate two separate and distinct regulatory processes: (l) the
rate setting process, and (2) the resource planning process. When
determining the rates that ratepayers pay for electric service, the revenue
requirement is allocated to ratepayer classes based on the actual,
measureable costs of providing service. Future benefits/values of NEM
should be evaluated in the resource planning process. Rates are based on
marginal (internal utility) costs and do not reflect external benefits or costs
for any ratepayer class. External societal costs and benefits are not
included in the cost recovery that NV Energy's rates provide for any class.
No exception should be made for NEM ratepayers.'0

18

19

20
The Public Service Commission of Utah arrived at the same conclusion, rejecting the

21
rooftop solar industry's proposal to:

22

23

24

... adopt a framework that treats customer-owned and controlled
equipment as a system resource, requiring speculation about the cost
impacts of these customer owned and controlled assets decades into the

future and assigning a present value to impacts that, even if they come
to fruition, are not projected to materialize for many years.l 1

25

26

27

28
10 Modified Final Order at Paragraph 85.
11 Order (November 10, 2015) in Public Service Commission of Utah Docket No. 14-035-1 14 at p. 14.

3 l



Q. ARE THERE ANY OTHER ITEMS RAISED BY CHAIRMAN LITTLE'S
LETTER THAT YOU WANT TO ADDRESS?

Yes. Chairman Little's Question l asks whether the value and cost of solar was

considered in the development of the current net metering tariffs. In adopting the revised

2005 federal PURPA standards, the Commission did identify potential benefits that DG

might provide.12 The Commission also references concerned expressed by APS and

other utilities that "customers taking service under net metering rates do not pay the full

cost of the transmission and distribution system."l3 The Commission decision, however,

did not resolve either the benefits or costs of net metering.

A year later, the Commission created the net metering rules in Decision No. 70567

Similar to the 2007 decision adopting the 2005 PURPA standards, the Commission

decision adopting the net metering rules did not resolve the issue of benefits and costs in

relation to net metering. In fact, Decision No. 70567 does not appear to address benefits

and costs at all.l4

CONCLUSION

WOULD YOU STATE YOUR GENERAL CONCLUSIONS AS TO COST OF
SERVICE MATTERS IN THIS PROCEEDING?

l

2
A.

3

4

5

6

7

8

9

10

l l

12

13

14

15

16

17
VI.

18

19
20 Q.

21

22

23

24
25

26

27

28

The 2014 test year COSS demonstrates that it is appropriate to consider NEM customers

as a unique customer sub-class, given their unique load characteristics and their class

size. with NEM customers segmented into unique energy- and demand-rate sub-classes

within the residential class of service, the COSS reveals that NEM customers on an

energy-based rate only pay about 36% of the cost to serve and NEM customers on a

12 Decision No. 69877 at paragraphs 7-8 (August 28, 2007).
13 Decision No. 69877 at paragraph l l.
14 Decision No. 70567 (October 28, 2008).

A.

32



demand rate only pay approximately 72% of the cost to serve. Non-solar residential

customers pay between 86% and 91% of the cost to serve. Further, the COSS effectively

illustrates that the base rate cost shift from residential NEM customers to non-solar

residential customers is real and significant, equal to $67 per customer per month on an

energy rate and $29 on a demand rate. This affirms the Commission's finding that the

cost shift resulting from NEM under current APS residential rate design exists.

l

2

3

4

5

6

7

8

9

10

I I

12

13

14

Because rates are based on historical test year data, the Commission should adopt the

Company's COSS methodology as set forth in this docket. Further, the Commission

should find and conclude as a policy matter that Value of Solar methodologies will not

be used in setting rates. Finally, it would be appropriate for the Commission to treat

residential rooftop solar customers as a unique sub-class in cost of service studies and in

the design of residential rates.

DOES THIS CONCLUDE YOUR TESTIMONY?15 Q.

1 6  A .

17

18

19

20

21

22

23

24

25

26

27

28

Yes.
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I

Attach went LRS-1DR
2

3
Statement of Qualifications

Leland R. Snook
4

5

6

7

8

9

10

Leland R. Snook is Arizona Public Service Company's Director, Rates and Rate

Strategy. Mr. Snook's areas of expertise include development and analysis of electric

utility revenue requirements, modeling of cost of service, rate schedule design,

embedded and marginal cost analysis and formulation of utility service policies. Mr

Snook has previously testified before the Arizona Corporation Commission on customer

contracts, cost recovery mechanisms, fair value of utility property, rate schedules and

pricing. Mr. Snook holds a Bachelor of Science Degree in Electrical Engineering from

Texas Tech University and is a registered professional electrical engineer in the state of
12

Arizona.
13

14

15

16

Mr. Snook has held his current position at Arizona Public Service Company for

approximately seven years. Prior to assuming that position, he served as the Director of

Federal Regulation for APS. Before joining APS, Mr. Snook had a 22-year career with

17 Tucson Electric Power Company, where he served in various professional and

18 leadership roles.

19

20

21

22

23

24

25

26

27

28
34
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REBUTTAL TESTIMONY OF LELAND R. SNOOK
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-00000J-14-0023)

1.

Q-

INTRODUCTION

PLEASE STATE YOUR NAME, ADDRESS, AND OCCUPATION.

My name is Leland R. Snook. My business address is 400 North 5!h Street, Phoenix,

Arizona, 85004. I am Director of Rates and Rate Strategy for Arizona Public Service

Company (APS or Company). I have management responsibility for all aspects relating

to rate strategy and specific rates and prices .

HAVE YOU PREVIOUSLY FILED TESTIMONY IN THIS PROCEEDING?

Yes. I filed direct testimony on February 25, 2016.

WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY IN THIS
PROCEEDING?

In my rebuttal testimony, I address the direct testimony of those witnesses who have

incorrectly applied either the principles of raternaking based on a Cost Of Service Study

(COSS) or introduced a flawed analysis regarding rate design.

First, I address the testimony of Vote Solar witness Ms. Briana Kobor, who

incorrectly claims that:

O A COSS is a short-term evaluation of costs,

o Rooftop solar customers are no different than customers that participate

in energy efficiency or electric vehicles ,

1

2

3

4

5

6 A.

7

8

9

10

11 Q.

12 A.

13

14 Q.

15

16 A.

17

18

19

20

21

22

23

24

25

26

27

28

O It is difficult to assess the value of Distributed Generation in a COSS,

1



r

r

1 O

2

A utility's ratepayers pay the large upfront capital costs when a utility

builds a power plant, and

3
o

4
An energy-only time-of-use (TOU) rate would encourage orientation of

rooftop solar systems that provide more capacity benefit.
5

6

7

Additionally, I will address Ms. Kobor's apparent misunderstanding of the

relationship and distinctions between setting rates and resource planning.

8

9
Second, I will address the direct testimony of The Alliance for Solar Choice

(TASC) witness Mr. R. Thomas Beach, who erroneously suggests that:
10

11 O

12

A traditional energy efficiency analysis should be used in a Value of

Solar (VOS) analysis for setting rates ,

13
o A COSS is a short-term analysis,

14

15 O

16

Energy only TOU rates are all that is needed to address rooftop solar rate

design issues, or alternatively, a minimum bill approach would be

17 appropriate,

18
o

19
A rooftop solar customer is no different than a customer engaging in

energy efficiency,
20

21 O Resource planning and ratemaking can be combined into one process,

22
O The current state of rate design and rooftop solar has created competitive

23
choice, and

24

25 O

26

Demand charges would overcharge rooftop solar customers and be

inappropriate as a rate design approach for customers.

27

28
2

I



1

2

Also, I correct the record where Mr. Beach has misstated the findings of the

Energy+Environmental Economics (ET) study in Nevada, as well as the Public

Utilities Commission of Nevada.3

4

5

6

7

8

9

10

11

Third, I address the testimony of the Residential Utility Consumer Office

(RUCO) witness Mr. Lon Huber. I put into its proper context Mr. Huber's

reference to Professor Bonbright's discussion of value-based rates. I also clarify

Mr. Huber's reference to value in Decision No. 73130, which authorized APS to

proceed with the acquisition of Southern California Edison's (SCE) share of

Four Corners Units 4 and 5, but did not make any determination regarding the

future rate treatment of such an acquisition.

12
11.

13
rEsponsE T.o THE TESTIMONY_OF yoT.E soLAr; WITIMS 1v1§.- BRIANA
K()B0_R

14 Q. ms. KOBOR SUGGESTS THAT A cogs IS A SHORT-TERM EVALUATION
OF COSTS. DO YOU AGREE WITH MS. KOBOR ON THIS POINT?

15

16 A.

17

18

19

20

21

No. Ms. Kobor apparently misunderstands the nature of a COSS by mischaracterizing it

as a "short term" look at costs. A COSS is based on a full 12-month test-year period, and

provides a comprehensive historical look at the entirety of a utility's actual costs for

every item of utility plant and property that is dedicated to providing service to its

customers, many with asset lives of 40 years or more, as well as the full extent of all

expenses presently incurred in the provision of service.

22

23

24

25

26

27

28

In a cost of service regulated environment, the COSS is the foundational tool for

determining the authorized level of revenue and for setting just and reasonable rates. To

refer to a COSS as a short-term evaluation of costs grossly over-simplifies the

comprehensive nature of the tool, the conclusions that can be drawn from the actual and

quantifiable data in the study and the importance a COSS has in the rate setting process.

3

I'll



Y

Ms. Kobor does not indicate what benefit, if any, would be served by a "long term" look

at actual costs. The historical and factual analysis provided by a COSS has proven to be

and is a reliable and verifiable basis for setting future rates, and is 'vastly superior to

relying on subjective and speculative expectations of "value" projected decades into the

future.

Moreover, the COSS demonstrates and incorporates the actual benefits provided by

rooftop solar. The COSS can be considered a holistic analysis that fully looks at all

quantifiable costs and benefits .

ms. KOBOR ALSO INDICATES THAT A ROOFTOP SOLAR CUSTOMER IS
NO DIFFERENT THAN CUSTOMERS WHO PARTICIPATE IN OTHER
ACTIVITIES, SUCH AS ENERGY EFFICENCY, AND ELECTRIC VEHICLES.
Ms. KOBOR INDICATES THE ONLY DIFFERENCE IS THAT THE
ROOFTOP SOLAR CUSTOMER S0MET1MES EXPORTS ENERGY TO THE
GRID. DO YOU AGREE WITH THIS ASSESSNIENT?

No. Ms. Kobor's statement is factually and empirically incorrect. The load shape data I

provided at pages 26 and 27 of my direct testimony squarely controverts Ms. Kobor's

assertion.

1

2

3

4

5

6

7

8

9

10

11 Q.

12

13

14
A.

15

16

17

18

19

20

21

22

23

24

25

26

27

28

As clearly supported by the data, the load shapes of rooftop solar customers are

dramatically different than the load shape of residential customers without rooftop solar,

even if a residential customer lives in an apartment, has natural gas appliances in her

home, engages in energy efficiency or only lives in Arizona during the milder winter

time of year.

In contrast to this uncontroverted data, Ms. Kobor has only offered her unsubstantiated

assertion that the load shapes are similar, without any factual evidence. Again, the

uncontroverted data I have presented in my direct testimony disproves the notion that

there is no difference in these types of customers. The reality is that rooftop solar

customers have monthly energy consumption equivalent to a small apartment and they

4
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1 continue to have a maximum demand on the system that is much closer to what their

demand was prior to installing rooftop solar.

Q- Ms. KOBOR ASSERTS THAT IT IS DIFFICULT TO ASSESS THE VALUE OF
ROOFTOP SOLAR IN A COSS AND THAT A COSS IS ILL-SUITED TO
PERFORM THE EVALUATION. DO YOU AGREE?

2

3

4

5

6
A.

7

8

9

10

11

Again, Ms. Kobor is incorrect on several levels.

12

13

14

15

16

First, a COSS is a ratemaking tool that has been used in ratemaking proceedings for

many decades to produce what public utility commissions and courts throughout the

country have confirmed are just and reasonable rates. Ms. Kobor's apparent goal in this

proceeding is to persuade us that a VOS analysis, which plays a role in a resource

planning context (not ratemaking), should immediately be force-fed into the ratesetting

process.

As I indicated previously, a COSS is the foundational tool in determining the

appropriate level of revenues based on the facilities a utility has dedicated to serving

customers, and is a comprehensive look at actual costs incurred in the provision of

utility service.
17

18

19

20

21

22

23

24

25

26

27

28

Further, the COSS is the factual basis for establishing just and reasonable rates. As I

indicated in my direct testimony in this docket, there should be no confusion between a

COSS that is used to establish rates based on historical costs and a resource planning

exercise that is used to evaluate various resource options based on projections of future

events. They are not the same, do not serve the same purpose, and never were intended

to do so. As I indicated in my direct testimony in this proceeding, a VOS analysis is an

appropriate tool for calibrating the price paid for energy exported to the grid from

rooftop solar.

5
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1 Q. WHY SHOULD RATES ONLY BE SET ON ACTUAL COSTS RATHER THAN
THROUGH A RESOURCE PLANNING ANALYSIS?

2
A.

3

4

5

6

The resource planning process compares resources on a level playing field of

assumptions to determine which resources perform better under a variety of scenarios. It

is a comparative tool that is updated formally every two years (and updated as needed

during a procurement process or decision timeline) to keep pace with the ever-changing

assumptions. Resources are procured using the best available information concerning

future events. Once a resource decision is made, the utility procures the resource and

incurs the cost. It is only then that the ratemaking process takes over.

7

8

9

10

11

12

Actual costs are used for the ratemadcing process in a COSS, not the type of assumptions

that are used during the resource planning process. To base rates on anything but actual

costs would create significant risks based upon the accuracy of the assumptions used,

which accuracy no one can guaranty. As opposed to just and reasonable rates, customers

could be unfairly subject to rates that were too high and have no basis in fact.

Alternatively, if the rates were too low, a utility would be at risk for not having

sufficient resources to maintain the grid or pay back investors. Neither scenario could be

said to involve just or reasonable rates.

Ms. KOBOR INDICATES THAT A UTILITY'S RATEPAYERS PAY THE
LARGE UPFRONT CAPITAL COSTS WHEN A UTILITY BUILDS A POWER
PLANT. IS THIS STATEMENT CORRECT?

13

14

15

16

17

18

19 Q.

20

21

22

23

24

25

26

27

28

No. I was quite surprised when I read Ms. Kobor's testimony on this point. It suggests a

disconnect regarding how utility plant dedicated to providing service to customers is

financed and eventually recovered in retail rates.

A utility finances all of its assets using a combination of debt and equity. Customers pay

for these assets over their useful life in rates. Customers' payments can be likened to a

mortgage payment. Mortgage payments include principal, which is similar to

depreciation for utilities, and interest, which is the utility's cost of financing. Just as a

6
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bank might pay for a home upfront, with the homeowner paying the bank back over time

through a mortgage, customers never pay the upfront cost for utility assets, the utility

does.

ms. KOBOR ALSO CLAIMS THAT AN ENERGY-ONLY TOU RATE WOULD
ENCOURAGE GRIENTATION OF ROOFTOP SOLAR SYSTEMS THAT
PROVIDE A GREATER CAPACITY BENEFIT. DO YOU AGREE?

No. I do not agree. Once again, Ms. Kobor makes a sweeping claim but offers no facts

to support this assertion. And in reality, this claim is yet another that is directly contrary

to the facts.

APS has the largest adoption of TOU rates in the United States. More than 53% of

APS's residential customers are served under a TOU rate. APS's demand-based rates

for residential customers are also TOU rates. Approximately 60% of APS's rooftop solar

customers take service under an energy only TOU rate, and the evidence suggests this

has had no effect on system orientation to provide a greater capacity benefit. Rather, the

evidence shows that these customers still install their rooftop systems to maximize

energy production under an energy-only TOU rate.

RESPONSE TO THE TESTIMONY OF TASC WITNESS MR. R. THOMAS BEACH

MR. BEACH SUGGESTS THAT A VALUE OF SOLAR ANALYSIS SHOULD
USE TRADITIONAL ENERGY EFFICIENCY ANALYSIS METHODS TO
DETERMINE THE VALUE OF ROOFTOP SOLAR. DO YOU AGREE?

1

2

3
4

5 Q.

6

7 A.
8

9
10
11

12

13

14

15

16
17

18
111.

19
20 Q.

21
A.

22
23
24
25

26

27

28

No, I do not. While there are some methods that have become somewhat standardized

for energy efficiency analysis, they are used to compare different energy efficiency

programs and to evaluate how various programs compare to each other. Like any

resource planning tool, these methods are solely designed to facilitate selecting which

programs should be offered. The analysis in energy efficiency programs is not used to

determine any rate treatment or setting of rates.

\
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1 Q. MR. BEACH CONTENDS THAT AN ENERGY-ONLY TOU RATE OR A
MINIMUM BILL WOULD ADEQUATELY ADDRESS RQOFTOP SOLAR
RATE DESIGN FLAWS. DO YOU AGREE?2

3 A.

4

No. Mr. Beach misunderstands the relationship between cost drivers and the rate

features that would correlate to the cost drivers.

5

6

7

8

Approximately 70% of APS's costs are driven by either fixed costs that do not vary or

costs that only vary with a customer's demand. Only 30% of APS's costs vary with a

customer's consumption of energy. Using an energy price, even a TOU price, does not

and cannot accurately reflect the cost of providing service because it relies on a bill

element that does not match what actually drives the cost to be recovered.
9

10

11

12

APS's experience with energy TOU rates proves the point. APS perhaps has the most

robust residential TOU rate in die country. Yet, APS is also experiencing some of the

most extreme rooftop solar-related cost shifts.13

14

15

16

17

18

19

20

21

Regarding minimum bills, I don't believe they can be designed in a way that is

reasonable, fair, and effective. A one-size-fits-all approach to a minimum bill that is

sized appropriately would function as a very high customer charge, and would be very

regressive, among other flaws. The alternative is to set a one-size-fits-all minimum bill

that is reasonable for a small residential customer. But this would be tantamount to

maintaining the status quo, as the vast majority of all customers, including rooftop solar

customers, already pay monthly bills in excess of that amount. Further, the minimum

bill lacks the precision of a demand rate. A demand rate would bill each customer

uniquely for their actual demand, creating a price signal that provides the customer with

more control.

22

23

24

25

26

27

28
8
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Q. DOES MR. BEACH CONFUSE RESOURCE PLANNING EXERCISES WITH
THE RATEMAKING PROCESS?

Yes, he does. Similar to Ms. Kobor's misunderstanding, Mr. Beach suggests that the

VOS analysis is directly applicable to the rate setting process in assessing the economics

of rooftop solar. As I have pointed out previously, COSS is the foundational tool for

establishing rates, while a VOS is a resource planning analysis. The two are not the

same and should not be confused as serving the same purpose. Moreover, it is not clear

how rates set by a resource planning tool could be found to be just or reasonable in

Arizona.

Q- DO YOU BELIEVE, AS MR. BEACH SUGGESTS, THAT UNDER THE
CURRENT STATE OF RATE DESIGN, ROOFTOP SOLAR PROVIDERS
HAVE SOMEHOW CREATED COMPETITIVE CHOICE FOR CUSTOMERS?

No. Essentially, the current rate design allows rooftop solar customers to exploit a flaw

in APS's tariffs, it doesn't provide an actual competitive alterative. Instead of cost-

based competition, rooftop solar is heavily subsidized through today's flawed rate

design and significant tax incentives. Moreover, without services provided by the grid,

rooftop solar could not function. It is simply not an "all-in" alternative to traditional

electric service, and customers who install rooftop solar still depend on the grid 24 hours

a day.

1

2
A.

3
4

5

6
7
8

9
10

11

12

13

14

15

16
17

18

19

20
21
22 Q.
23

A.
24

25
26

27
28

MR. BEACH CLAIMS THE STUDY SUBMITTED IN NEVADA, WHICH WAS
CONDUCTED BY ET, FOUND THAT THE VALUE OF ROOFTOP SOLAR
EXCEEDED ITS COSTS. IS MR. BEACH CORRECT?

A.

No, Mr. Beach is not correct. One significant factor that Mr. Beach does not mention is

that the renewable portfolio standard in Nevada had an initial extra-credit multiplier of

2.45 (2.45x) for rooftop solar through 2015. ET used this 2.45x in assessing the value of

rooftop solar, which artificially increased that value in relation to other renewable

resources. If you erase this multiplier, in all ET cases except the participant cost test, the

9
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1

2

3

4

economics in the original study flip.' Further, E3 found rooftop solar to be a net benefit

if grid-scale solar's price was $100/MWh. But this net benefit (of $36 million) became

a net cost of over $220 million if grid-scale solar was priced at $80/MWh. And, in

September 2015 the Public Utilities Commission of Nevada found the price of grid-scale

solar to be below $50/MWh. This is why the Public Utilities Commission of Nevada

(PUCN) in their recent decision on net metering concluded that the ET study had

become ifll€l€v2lIl[.2

5

6

7

8

DO YOU AGREE WITH MR. BEACH THAT DEMAND CHARGES WOULD
OVERCHARGE ROOFTOP SOLAR CUSTOMERS?

11

12

No, Rooftop solar does not permit utilities to avoid costs. Demand charges that are

aligned with the cost to provide service would send the proper price information to all

customers, including rooftop solar customers. Mr. Beach, by contrast, bases his

assertion on hypothetical future values that cannot be netted against costs incurred in a

historical test year that form the basis of rates.

RESPONSE TO THE TESTIMONY OF RUCO WITNESS MR. LON HUBER

13

14

15

16
IV.

17
Q.

18

19
A.

20

21

RUCO WITNESS MR. HUBER REFERS T() PROFESSOR BONBRIGHT IN
CONNECTION WITH VALUE-BASED RATES. DO YOU HAVE ANY
THOUGHTS ON MR. HUBER'S PERSPECTIVE?

22

23

Yes, I do. Mr. Huber references some language in Professor Bonbright's book,

"Principles of Public Utility Rates" that references value-based rates with cost of service

ratemaking. However, Professor Bonbright did not conclude that value should be the

basis for setting rates. Professor Bonbright only discussed value-based rates as one

option in a potential spectrum of possible ways to set rates. Consistent with Professor
24

25

26

27

1 In fact, the ET study acknowledges this: "When the RPS multiplier is removed...we find that NEM will
again be a net cost to the state." ENERGY-l-ENVIRONMENTAL ECONOMICS, NEVADA NET ENERGY
METERING IMPACTS EVALUATION page I l (2014).
2 In re Nev. Power Co. d/b/a NV Energy for Approval of a Cost-of-Service Study and Net Metering
Tariffs, Modified Final Order in Docket Nos. 15-07041, 15-07042 page 48 n.l9 (Nev. Pub. Utils.
Comm'n Feb. 17, 2016).28

10



1

2

Bonbright's conclusion, value based rates are not used. Rates for utilities, either at retail

or wholesale, have only been set based on the cost of service or at a market price.

3

4

5

6

7

8

9

I do not believe that Professor Bonbright even tacitly endorsed using value to set retail

utility rates. In fact, Bonbright concedes the hypothetical nature of his discussion by

stating the following at the beginning of the chapter referred to by Mr. Huber,

"Postponing for later discussion the formidable problem of defining value of service so

as to qualify it as a definite standard for raternaking...".3 I do not believe that one can

properly cite Professor Bonbright as a source in support of setting rates based on a value

of solar analysis.
10

11

12 Q-

13

14
A.

MR. HUBER ALSO SUGGESTS THAT APS'S RECENT DECISION ON THE
ACQUISITION OF SCE'S SHARE OF FOUR CORNERS UNITS 4 AND 5 HAD
A RECOGNITION OF VALUE. PLEASE CLARIFY HOW THE FOUR
CORNERS DECISION DISCUSSED THE CONCEPT OF VALUE.

15

16

17

18

19

20

21

Decision No. 73130 authorized APS to proceed with the acquisition of SCE's interest in

Four Corners Units 4 and 5, but did not make any determination regarding the future

rate treatment of such an acquisition. The discussion of value in that Decision addressed

the self-build moratorium that was in effect for APS at the time and one of the

conditions under which APS would be allowed a waiver under the moratorium. Most

significantly, the proceeding was a resource planning decision to authorize an

acquisition, not a rate setting decision. In fact, Decision No. 73130 demonstrates how

value can be used in connection with resource planning decisions before and

independent of the setting of rates based on the costs associated with that resource

planning decision.

Q. DOES THIS CONCLUDE YOUR TESTIMONY?

22

23

24

25

26

27

28

A. Yes.

3 JAMES c. BONERIGHT ET AL., PRINCIPLES oF PUBLIC UTILITY RATES 125 (Pub. Utils. Reports, Inc.,
2nd ed. 1998).

4
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KEY TERMS:

Coincident Peak ("CP") - refers to the relative contribution of each customer
class or sub-group at the time of system peak. If several months are used,
such as the four summer months of June through September, this would be
referred to as 4 CP.

Non-Coincident Peak ("NCP") - refers to the peak of each customer class or
sub-group, independent from the time of system peak. This may also be
referred to as the class peak or sub-group peak.

Delivered Load - refers to the energy delivered to a customer by the utility.
For full-requirements customers, this is equal to all of their energy
consumption. For a rooftop solar partial requirements customer, this is just
the portion of energy needs supplied by the utility on a moment by moment
basis.

Site Load - for a rooftop solar partial requirements customer, this refers to
the sum of the utility Delivered Load and the energy that is self-provided by
the rooftop solar array. For a full-requirements customer, this is equal to the
Delivered Load.

EXHIBIT
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ADMITTFD

Prepared by: Leland Snook



4 I-
*s
sI

|.
{l

DIRECT TESTIMONY OF JOHN STERLING

10 On Behalf of Arizona Public Service Company

la

l~

12 a
l l Docket No. E-000001-14-0023

13 'e
I:

14 is
4
i

'i
16 !=

15

17

20

21

lg

Q.;
!

18 '
is

19
13

,é
19

la,.
22 El

I:
EXHIBIT

23
I

F.
I:
.

ital
la

HIS;
AIJMHIHJ

24

25

26

27

I;1.

I
I

I

itI
:I.

;

I
I

28
February 25, 2016

7

4

l

I

I
.

i



a

v

Table of Contentsi.

1.

H

l =

I

Contents
1.l l
i i
's
i i
IiIf
E

i i

{] i

a

11. SUMMARY •

Ill. BACKGROUND ON THE INITIATIVE............. •
E
I IV. CONCLUSION. 12

s

E
-A l OOIOIOIUOOUOIQOOOOOII00000000IQOOOOOOOOCOOIOOOOOO!!

13

10

V
I=!
;:

11

12

13

14
I

g
1
i15

16

17

18

I

E
:

1

.4

19
EE
ft

20

21

I

l~
I
I
I

22
iI
I

23
!

g
!

E
x

24
I

i

25 I,

1
26

27

28

4

2

3

6

7

9

5 1

8

I

l

2

3

l

5I

:
I



I

I

i
I

i

l

DIRECT TESTIMONY OF JOHN STERLING
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-00000_]-14-0023)

5

-2
H

If
E: Q-

INTRODUCTION

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

r

A. My name is John Sterling, and my business address is 8737 E. Via dh Comrnercio, Suite

220, Scottsdale, AZ 85258.

9
I:*1ii Q- BY wHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?

10 A.I

I
r I am Senior Director, Research & Advisory Services `at the Solar Electric Power

Association (SEPA).

Attachment 1 to my testimony.

My educational and professional experience are set forth in

Ar SEPA, I am responsible for managing government grants where SEPA is either the

prime or sub-contractor, as well as managing our advisory services practice that we offer

to member companies. In this role I have consulted to dozens of utilities and other

companies on solar strategic planning, community solar design, power procurement, and

other related issues. Lastly, I have overall responsibility for SEPA's 51st State

Initiative, which looks at developing long-term roadmaps to transition the electricity

industry towards a future that creates equitable business models and integrated grid

stulctures to ensure that electricity is provided safely, reliably, efficiently, affordable,

and cleanly, and, to meet customer demand in the near and long term for solar and other

distributed options.

Q- PLEASE BRIEFLY DESCRIBE SEPA.

SEPA is an educational non-profit dedicated to helping electric utilities integrate solar

and other distributed energy resources into their energy portfolios in ways that benefit

1

9
lI

i

A.

1.

3
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the utilities, their customers, and the general public. Established in 1992, SEPA now

N
V

3 I

I

I

1

has over 530 utility and over 480 non-utility member organizations. Approximately 30

Arizona-based companies and organizations are SEPA members, including several solar

developers, utilities, and government agencies.

5

SEPA operates under the following guiding principles:

8
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Utilities must be a critical part of the equation for solar and distributed energy

resources to live up to their full potential in serving the public good,

The long term economic health of utilities, technology companies, and their

10

i

!:
l=

1 1 51
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1

13 8

E

14 NiI

customers will be strengthened through partnership;

The regulatory compact must evolve to support utility business models that

encourage both central station and distributed energy resource deployment, and,

Upgrades and advancements are needed to grid infrastructure, enabling

technologies, and grid operations in order for solar and distributed energy

15

1

1.

:̀
resources to reach maximum potential.

16 '~
l II SUMMARY

17

la
\rii
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in Q- WHAT IS THE PURPOSE OF YOUR TESTIMONY IN TI-IIS PROCEEDING?

rE
)

18 A

E

5
i ,

11
i i

In 2014 and 2015, I served as the stakeholder facilitator for a working group created by

19
Ii

t

|:,
1

20 ii

21

Tennessee Valley Authority (TVA).. This working group's purpose was to provide input

and feedback on the creation of a methodology to calculate the value (defined as the net

of benefits and costs) of different distributed generation resources on the TVA system. I
I
I
I

22
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Specifically, this group focused on distributed solar as the first technology under
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consideration. The purpose of my testimony is to present the conclusions of the working

group and discuss the components of the methodology that was agreed upon. SEPA is

not an advocacy organization and does not engage in advocacy discussions.

Consequently, my testimony is not meant to convey a preferred approach, rather, it is

27
ii
!i
M meant to provide additional information regarding the benefits and costs of distributed

I
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I. solar as determined by the TVA working group. This testimony is meant to serve as a

reference point for the Arizona Corporation Commission.
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Q.

111. BACKGROUND on T.HE INITIAQ3/E

PLEASE DESCRIBE TVA'S ROLE IN THEIR REGION.
i

I

I

I
TVA is an agency of the United States that provides generation and transmission to 155A.

E
r

I
local power companies (LPCs) and business customers in parts of seven southeastern

i
I states. Through those LPCs, which includes both cooperative and public power

utilities, and their direct-serve customers, TVA ultimately provides energy for 9 million

people. Under their agreements with the LPCs, TVA is the sole generation provider.

Q. How DID TVA HISTORICALLY FACILITATE DISTRIBUTED
TRANSACTIONS?

SOLAR

TVA has had a legacy solar program for several years that was developed to stimulate

i
solar deployment via high incentive payments. These incentives stepped down over

time and were scheduled to reach retail level at the end of 2015. The LPC community

could voluntarily participate in this program, and over 130 of the 155 LPCs chose to do

so. Because of TVA's power contract requirements, whenever a customer chose to go

solar and participate in the program a tri-party agreement would be entered into. The

system would receive a separate production meter and TVA purchased 100% of the

generation from the customer at the retail rate plus the then-applicable incentive.

i=
g
|

11
Q- WHAT WAS THE IMPETUS BEHIND THE TVA WDRKING GROUP?

TVA's solar incentive program was scheduled to phase out at the end of 2015. Coupled

with this, there was a growing recognition that understanding the true benefits and costs

from these types of resources would be beneficial to all market participants, especially

since TVA was also about to go through the creation of a new Integrated Resource Plan

3

I

i

A.

A.

i
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Q,

TVA assembled a diverse group of representatives from organizations that participate in

the Tennessee Valley region. This included four LPCs, the Tennessee Valley Public

WHAT TYPES OF ORGANIZATIONS WERE ASKED TO PARTICIPATE IN
THE DG-IV WORKING GROUP?

context and feedback on how various renewable resources should be treated from a

generation

modeling perspective.

Power Association (TVPPA), several environmentally-focused non-governmental

generation, and (in particular) distributed solar. This initiative was dubbed distributed

(IP). As pelt of the IP initiative, a stakeholder group had been created to provide

TVA decided to bring together a subset of that broader

stakeholder group and create a discussion around the benefits and costs of distributed

organizations, representatives from the local solar industry, two state government

organizations, and two national research groups, including one national lab. SEPA was

asked to serve as an independent third-party facilitator and subject-matter expert. In

addition, the Electric Power Research Institute (EPRI) took a lead role in analyzing

HOW DID YOU DEFINE "VALUE STREAMS" TO THE WORKING GROUP?

distribution system impacts. In total, 14 organizations were brought to the table.

We defined a value stream as the net of the benefits and costs for a particular category of

a distributed solar project's impact. To start the conversation, we specifically discussed

the following value streams: avoided energy, generation capacity deferral, fixed and

variable O&M, ancillary / grid support services impact, transmission system impact,

distribution system impact, system losses, environmental, economic development,

disaster recovery, and, security enhancement impact. Each of these was discussed in

tum to provide a basic understanding of what each is intended to capture.

integrated value (DG-IV).

H

a

26

27

To ensure participants started off with a broad understanding of these types of

methodologies, an overview of "value of solar" initiatives from other parts of the
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Mountain Institute's "A Review of Solar PV Benefit & Cost Studies",

country, such as Austin Energy and the State of Minnesota, was provided. To provide

additional context, particularly because we did not want to unduly influence the opinions

of participants, we recommended three specific publicly-available reports that all

stakeholders should review prior to the next meeting. Those included SEPA's

"Ratemaking, Solar Value and Solar Net Energy Metering - A Primer" report, Rocky

and "Minnesota

Clean Power Research.

Vale of Solar: Methodology", prepared for the Minnesota Department of Commerce by

These documents were selected to provide a range of

information on how were considered and subsequentlydifferent value streams

calculated in other benefit / cost studies done nationally.

11 Q.1
I

F
I

l

ULTIMATELY, WHAT VALUE STREAMS WERE
COMPONENTS OF THE FINAL DG-IV METHODOLOGY?

INCLUDED AS

The final methodology includes the following value streams:

•

•

•

•

•

•

Generation Deferral (Capital and Fixed O&M)

Avoided Energy (Fuel, Variable O&M, and Start-up)

Environmental (Compliance and Market)

Transmission System Impact

Distribution System Impact

Losses (Transmission and Distribution)

Four components were identified as being beneficial to program design discussions that

would leverage the DG-IV. Essentially, these items can be taken into consideration as

part of the determination of the final price offered to customers in exchange for their

solar production. Those were:

•

•

•

•

LPC Costs & Benefits

Economic Development

Customer Satisfaction

Local Differentiation

5
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System Integration / Ancillary Services

Additional Environmental Considerations

Security Enhancement

Disaster Recovery

Technology Innovation

WHAT IS THE SIGNIFICANCE OF BREAKING OUT THE ADDITIONAL
TWO CATEGORIES OF COMPONENTS, SEPARATE FROM WHAT IS
INCLUDED IN THE DG-IV 1\/IETHODOLOGY?

The components that are incorporated into the final methodology are all currently

quantifiable value streams that impact TVA and its LPCs directly and the working group

agreed they should be valued as such. The additional two categories did not have

universal consensus on inclusion, however, there were merits to the arguments behind

their consideration and those arguments could be leveraged in subsequent conversations

on how to design a program for distributed solar customers going forward.

Lastly, five final components were identified as placeholder topics that should continue

to be discussed in the context of the DG-IV:

One fact that bears mentioning is that TVA was up front telling the stakeholders that the

ultimate numerical value that is calculated at the end of the process may or may not be

4

21 I
I

high enough to cause a solar transaction in the region, however, that number would be

very informative to everyone involved moving forward. A program would still need to

get designed that leveraged the conversations around DG-IV, but recognized the need to

22

23

l
: I

i
I

create an ongoing solar market.

24 Q. PLEASE DESCRIBE HOW THE GENERATION DEFERRAL CALCULATION
WAS DETERMINED.

25 !

26
A. The working group reached consensus on leveraging TVA's Capacity Expansion Model

(CEM) that is run in support of the IP process to determine generation capacity
27

28
6

3

i

i
;
II
i
I

I



deferral, as well as fixed O&M. The CEM is a detailed resource planning tool that

analyzes a variety of different potential resource decisions to determine the optimal

capacity build-out to meet future needs. For this process, the group decided to take the

base run that was being developed as part of the IP, and then run a second case that

considered 2,000 MW-ac of solar being added at zero cost. The model's second run

resulted in a different, less expensive capacity build-out plan. Those reduced revenue

requirements (compared to the base case) were then levelized to estimate the generation

deferral value.

10 Q.i DID THE STAKEHOLDERS DISCUSS THE TRADEOFF BETWEEN THIS
DETAILED APPROACH AND THE FACT THAT THE MODELING ITSELF IS
NOT VERY TRANSPARENT?

12 A. Yes, that was a specific discussion point of the group. In the end, many of the same

stakeholders were also engaged in the IP process where they had the opportunity to

lead about these modeling approaches and provide inputs related to capacity value and

other factors. While they all recognized that other approaches that we discussed would

be simpler and far more transparent, it was agreed by stakeholders that the more

accurate modeling that was possible by using the CEM was preferred.

Q. WAS A SIMILAR APPROACH TAKEN FOR AVOIDED ENERGY?

Yes it did. The working group decided to leverage TVA's Production Cost Model

(PCM), the hourly dispatch counterpart to the CEM. This detailed model considers how

to most economically dispatch the series of generation resources determined out of the

CEM. The same two cases mentioned previously were Mn in the PCM and the reduced

revenue requirements related to fuel, variable O&M, and reduced start-ups became the

avoided energy deferral value. Again, this is a much more detailed and less transparent

approach than had been done in other initiatives, but it was the approach that was

supported by the working group.

A.
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Q-

Q

TVA developed a series of transmission impact case studies, based on actual system

conditions, which would create positive, negative, and neutral impacts from adding solar

PLEASE DESCRIBE HOW TRANSMISSION VALUE WAS DETERMINED.

DID THE ISSUE OF TRANSPARENCY CQME UP AFTER THE WORKING
GROUP DETERMINED TO LEVERAGE THE CEM AND PCM FOR
MODELING?

Yes, it did. During two additional meetings, significant time was allotted to make sure

all stakeholder had an understanding of how these models worked and how the results

were generated.

alterative, namely, that TVA leverage its point-to-point transmission servlce rate as a

proxy for the reduced usage on the transmission system from distributed solar. This rate

at a specific location.

from TVA's initial proposal and from the stakeholder's alternative were very similar,

however, the stakeholder approach was much simpler to both calculate and understand,

leading to the decision to adopt it.

was applied to monthly peak load factors to create the avoided transmission capacity

value. This proposal was adopted by the working group. Interestingly, the final values

PLEASE DESCRIBE
DETERMINED.

As mentioned previously, EPRI was brought in to conduct the analytics related to

distribution system impact. During this process, they conducted a detailed technical

analysis for' two feeders within the Tennessee Valley, and conducted a financial impact

analysis for each. Those two feeders were chosen from a set of sixteen that were

After reviewing this approach, one stakeholder suggested an

HOW DISTRIBUTION IMPACT VALUE WAS

i

r

25

26

27

representative of feeders common to the region. From those, five feeders were chosen

for a hosting capacity analysis. Two of these five were then chosen to compute example

results, based on the penetration of 500 kW of solar on each feeder. EPRI chose this

as it would be the approximate penetration on an average feeder that 2,000amount,

28
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r
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i
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MW-ac of distributed solar would cause. In that sense, they attempted to align their I

work with the CEM and PCM modeling process.
i
i

i f

t

During this analysis, EPRI reviewed the impacts to: distribution capacity (the potential

to defer capacity upgrades and equipment life), voltage (whether or not there were

voltage deviations or regulation issues), protection (impacts to fault current along with

mitigation options), losses, and, impacts to energy consumption (due to higher delivery

voltages). A net financial impacts analysis was then completed.

9 if Q. WHAT WERE THE RESULTS OF THAT WORK?

EPRI's analysis did not reveal meaningful system benefits being observed, and they

showed a range of potential costs. Essentially, the feeders were not capacity constrained

for the foreseeable future under today's planned growth assumptions, so benefits in the

form of capacity defer°al did not materialize. One of the two feeders did require

mitigation to address voltage issues that arose at that level of solar penetration.

Q. HOW DID THE TVA WORKING
DISTRIBUTION SYSTEM IMPACT?

GROUP DECIDE TO TREAT

A. Ultimately, the decision was made to include the value stream at 0 cents per kph.

working group agreed that further study was needed on this issue.

The

Q. PLEASE
LOSSES.

DESCRIBE THE APPROACH TO CALCULATING SYSTEM

A. System losses were broken down into two different buckets: transmission losses and

distribution losses.

I
r

For transmission losses, TVA analyzed all transmission buses on an individual basis via

a load flow modeling analysis. This was applied to approximately 1,300 transmission

substation buses, with a goal of determining the effects of solar on load pockets across

the TVA transmission system. TVA modeled a 1 MW-ac system at each substation bus.
I
II
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which roughly matched the other working assumption of 2,000 MW-ac of solar across

the system. A marginal loss analysis was conducted by comparing system losses on a

peak and off peak basis with and without the solar. The average marginal loss savings

experienced was then used as the transmission loss value, which was calculated at 2.6%.

5
Distribution losses were calculated as part of EPRI's analysis. This, too, looked at

6
marginal impacts, however, EPRI also took into account that localized energy

7

Q

I
|
H
1
l\

9
I
I

I

I
I

consumption would increase due to higher voltages. The net impact of the reduced

losses compared to the increase in consumption from higher voltage became the

distribution loss value, which was calculated at l.6%. That value was the mid-point for

the two feeders that EPRI analyzed.
11 i

12
Q~ PLEASE DESCRIBE THE DISCUSSION SURROUNDING ENVIRONMENTAL

VALUE.13

14 A.

15

16

17

18

81

19 I!

Environmental impact was the single most discussed value stream in the process, with a

variety of viewpoints shared. TVA presented an environmental impact value that was

calculated from its PCM run. This leveraged TVA's price curve for CON that was being

used in its IP process. TVA showed annual data including costs and tons reduced by

adding the 2,000 MW-ac of solar. In response to this, several stakeholders proposed

using the social cost of carbon as had been done in the State of Minnesota.

20 I;
E
8!
ll
r

21

k
*I

1;
I

Alternatively, they suggested using voluntary Solar Renewable Energy Credit (SREC)

market pricing until such time as TVA's CON curve took effect.

22

I

4:
l

l '
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i

23
After a thorough debate across several meetings about the different methods and

components that could be leveraged in a valuation methodology, TVA proposed a
24

solution that represented a compromise of positions. This solution was ultimately
25

26
adopted with consensus support.

27
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1 Q. WHAT WAS THE PROPOSED SOLUTION?

I The environmental impact discussion would be broken down into three buckets:

Environmental Compliance Value, Environmental Market Value, and Additional

Environmental Considerations.

I

Environmental Compliance Value addressed the regulatory compliance components that

are incorporated into TVA's IP process via its price curve for CO2.

solar resource, which was referred to during the meeting as its "opportunity cost",

Environmental Market Value captured the market value of the SREC created by the

that

is, TVA had an opportunity to sell the SRECs into voluntary markets to monetize their

value, and that value could be captured in the methodology.

that additional impacts may be

appropriate to consider from a broader, regional perspective (including qualitative

Additional Environmental Considerations recognizes

impacts from carbon, common pollutants, and water utilization).

The working group agreed that the first two components were to be valued and included

in the methodology immediately and that Additional Environmental Considerations

would be depicted as a range and leveraged in the future during program design

discussions.

Q~ DID THE TVA WORKING GROUP COME TO ANY OTHER AGREEMENTS
RELATED TO ENVIRONMENTAL IMPACT?

Yes. Because the conversations surrounding the environmental impact value were so

robust, the working group unanimously agreed that the final document that presented the

methodology should adequately represent all arguments that were presented during our

stakeholder process. To that end, TVA worked to include language crafted by specific

stakeholders into the final document so that their viewpoints were accurately

i
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Q-

TL + DL) + ENVM

The formula for developing the DG-IV is as follows: (G + E + ENVC + T +  D) *  (1  +

Where:

except for the Environmental Market Value. This was excluded from the loss gross-up

Yes. This report can be accessed on TVA's website at tva.gov/dgiv. 1

All values are grossed up for losses because the generation occurs at the load source,

because the SRECs are based on generation only and not system utilization.

IS THIS REPORT PUBLICLY AVAILABLE?

HOW DO ALL OF THESE COMPONENTS COME TOGETHER?

DOES THIS CONCLUDE YOUR TESTIMONY?

working group participants related to the differing viewpoints on environmental impact.

represented |

CONCLUSION.

Yes .

G = Generation Deferral
E = Avoided Energy
ENVC = Environmental Compliance Value
T Transmission System Impact
D Distribution System Impact
TL = Transmission Losses
DL : Distribution System Losses
ENVM = Environmental Market Value

TVA also lists as reference materials many documents provided by

1

1

26

27
Integrated Value (DG-IV): A Methodology to Value DG on the Grid" i

i28
1 "Distributed Generation
(October 2015).
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ATTACHMENT JS-1

Statement of Qualifications

S i John Sterling

i i John Sterling is SEPA's Senior Director of Research and Advisory Services. He has 14

years of experience in the electric utility business. Mr. Sterling holds a Bachelor of

Science degree in Finance and a Masters of Business Administration from Arizona State

University.

Mr. Sterling's areas of expertise include distributed solar strategic planning and program

design, community solar, stakeholder engagement, resource planning, and power

procurement. Mr. Sterling has worked at SEPA for 3 years. Prior to this, he served in a

variety of roles at Arizona Public Service Company and APS Energy Services for 11

years.

Mr. Sterling has authored numerous publications related to solar energy, including:

Kaufmann, K. Pang, J. Sterling, J., & Vlahoplus, C. (2016). Postcards from

Hawaii: Lessons on Grid Transformation.

http://www.fortnightly.com/fortnightly/20l.6/02/postcards-hawaii-lessons-grid~

grzgnsforigation.

•

EI
ISterling, J. (2016). Time to Talk. Energy & Infrastructure.

http://www.nxtbqok.colWnxtbooks/phoenix/§i_201Q;lv_Lnter/in_dex.p_hp_#/0.

>
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Sterling, J. (2015). Getting Past Net Metering. Public Utilities Fortnightly.

http://www.formightly.com/fortnightly/2015/l2/getting-past-net-metering.
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Vlahoplus, C., Pang, J., Quinlan, P., & Sterling, J. (2015). Community Solar:

Answers to Questions You Were Afraid ro Ask. Public Utilities Fortnightly.

htgpl//www.fQI'ulightl!.coITI/fol'|l[lighlly/2015/12/cQITlTl'lu_I`l y-sol31°.

Chwastyk, D., & Sterling, J. (2015). Community Solar Program Design Models.

Solar Electric Power Association.

http://www.solarelectricpowenorg/media/422096/cgmmunity-solar-design-

plan_web.pdf.

Sterling, J., Davidovich, T., Cory, K., Aznar, A., & McLaren, J. (2015). The

Flexible Solar Utility: Preparing for Solar's Impacts to Utility Planning and

Operations. National Renewable Energy Laboratory.

htt9:_//wwyy.nrel.gov/docs/fy15ostV64586.pdf.

Joe, B., Hong, M., & Sterling, J. (2015). Impact of High Solar and Energy

Storage Levels on Wholesale Power Markets. Black & Veatch and the Solar

Electric Power Association.

litpsz//gages.bv.com/SolarandEnergyStorageln3pagt§.htmj..

-1

n

20

21

Taylor, M., McLaren, J., Cory, K., Davidovich, T., Sterling, J., & Maldmyoun, M.

(2015). Value of Solar: Program Design and Implementation Considerations.

National Renewable Energy Laboratory.

http://www.nrel.gov/docs/fy15ostV6236l.pdf. !
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Davidovich, T., & Sterling, J. (2015). Unlocking the Opportunity in Smart

Inverters. Electric Perspectives.
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Pang, J., Vlahoplus, C., Sterling, J., & Gibson, B. (2014). Germany's
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Davidovich, T., & Sterling, J. (2014). Unlocking Advanced Inverter Technology:

Roadmap to a Future of Utility Engagement and Ownership. Solar Electric
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inverter-functionality.aspx.
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DIRECT TESTIMONY OF BRADLEY J. ALBERT
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-00000J-14-0023)

INTRODUCTION

I | Q. PLEASE STATE YOUR NAME AND POSITION.
I

r

My name is Brad Albert. I currently serve as the General Manager

Management for APS. In this position, I have responsibility for overseeing the

Resource

Company's energy commodity trading activities, long-term resource acquisition, fuel

supplies, and fuel transportation.

Q- DESCRIBE YOUR EDUCATION AND PROFESSIONAL EXPERIENCE.

13 A. earned a Bachelor of Science degree in Mechanical Engineering from New Mexico

State University in 1984. In 1990, I was awarded a Masters of Business Administration

degree from Arizona State University.

I

I began my career with APS in 1984. In the almost 32 years that I have been with the

company, have served in various management and individual contributor roles in

resource planning, energy trading, wholesale transaction structuring and pricing, risk

management, and nuclear power plant licensing.

I

22 11. SUM_MARY OFTESTIMONY

I

24

25 A.

Q. PLEASE PROVIDE AN OVERVIEW OF YOUR TESTIMONY.
\

1
3
I
IA major focus of this proceeding is estimating the value of residential distributed solar

photovoltaic systems or rooftop solar. My testimony provides several methods for

calculating the value of rooftop solar. Although these methodologies differ in several I
r

I
ig

A.

1.

I
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respects, the ultimate reason for conducting these types of analyses is to inform policy

decisions regarding rooftop solar.

3

4

\.
1
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Retail rates must be based on actual costs and the application of cost of service

6

F .
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principles, as discussed by APS witness Snook. However, a Value of Solar (VOS)

calculation can play a valuable role for policy makers. The VOS can inform resource

planning decisions and can be used to evaluate and even establish how rooftop solar is

incentivized. For example, the Commission can consider the VOS in determining the

10

l
|
I

l

i
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I
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11
i

t

i
' I

amount paid to customers who export energy to the grid from their rooftop solar

systems. The Commission could also use the VOS to establish additional transparent

incentives, such as the up-front cash incentive that the Commission authorized for a
I

12
period of time.

13

I

I
i .

1.

18

V
I

14

Q PLEASE SUMMARIZE THE MAIN POINTS OF YOUR TESTIMONY.
15

i

I

ii
H A In my testimony, I present three different VOS methodologies:

16

I
17

! !'t
11
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{

i
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r Short-term avoided cost. This would set a value for energy produced by rooftop

18
11

i s
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s

solar based on reported market prices.

19 t

if20
Long-term avoided cost. This would begin with the methodology used in APS's

2013 SAIC study, with modifications that reflect additional information
21
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l

4
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|
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1 1

regarding system operations that APS has obtained since the SAIC study was

conducted.
23

24

i

u

Adjusted grid-scale cost. This methodology begins with a reported power

25 purchase agreement (PPA) price for a grid-scale solar project, appropriately

26
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selected based on geography, timing, and other relevant factors. The I
I

E
i

27
t .

r

I|

28
r

!
1
I
I2
i

!
1

I
9

l
r

LL

all

l



*

14

17

16

15

18

13

12

10

9

4

8

7

5

1

l

1
I

et
L
11
!
z

1

83

i
I I

J

I

H
1

Le
1 8

I

L r

r

ii
I

I
i »

Ii
I

. 1

I
I

I,8.

.2

1.
In
i :
' i

l l
11
F
I

I

3

|
I

I

A benefit of both the short-term avoided cost method and the adjusted grid-scale

methods is that they are both derived from competitive market sources. The short-term

avoided cost method uses realized wholesale market energy prices while the adjusted

grid-scale uses actual reported prices for grid-scale PPAs.

The long-term avoided cost and adjusted grid-scale cost are at the higher end of the

spectrum, and would provide more rooftop solar incentives, but would also result in all

other non-solar customers paying higher rates.

These methodologies reflect the full range of appropriate values for rooftop solar. The

short-term avoided cost method is at the lower end of the spectrum, and would provide

less incentives to rooftop solar. However, it would reduce costs for all of APS's

customers and is largely reflective of the cost that would have been incurred to replace

the actual rooftop solar production with other power sources.

methodology then adjusts the grid-scale PPA price to account for real operational

differences between grid-scale and rooftop solar applications.

i

19 ,.

20

21

22

23

24

25

It is within the Commission's discretion to choose which methodology to adopt for

determining the VOS. Based on the nature of the calculation, however, it appears that

the price paid for a grid-scale solar PPA should be the ceiling for any VOS, after

appropriate adjustments are made to reflect the operational differences between grid-

scale and rooftop solar applications. Because both rooftop and grid-scale solar

applications contribute the same benefits to the system, the goal should be to reduce

costs to customers by obtaining those benefits for' the least amount of money.
26
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Q

Q~

WHAT ARE SOME OF THE DIFFERENT WAYS TO CALCULATE THE
"VALUE OF SOLAR"?

savings to the electric system. For example, one can measure the cost savings of rooftop

solar by how much it would have cost to produce the same amount of electricity from

APS' other electric generation sources or, in some cases, to acquire low cost power in

the wholesale market. Other purported benefits are difficult to quantify and don't result

in a direct cost savings to the utility 01' utility customers.

Rooftop solar is simply another source of energy generation on APS' electric system.

The APS electric system is comprised of many different sources of electric generation,

each with its own characteristics like size, fuel source, responsiveness to dispatch

control, etc. Solar generation is produced in many forms in the APS system including

through heat generated by the sun (e.g., the Solana Generating Station near Gila Bend),

larger "grid-scale" photovoltaic (PV) arrays that track the sun as it crosses the sky, and

other fixed-position PV systems connected to the grid in other large arrays or on

buildings throughout our service territory. Rooftop solar typically is associated with

installations similar to the last example and are most commonly smaller scale, fixed

position PV arrays built on customer homes and businesses. In the context of this case,

the term "value of solar" refers to the value that the electric system receives from

rooftop solar. Some of these benefits can be quantified and result in measurable cost

DESCRIBE WHAT IS MEANT BY THE TERM "VALUE OF SOLAR."

DESCRIPTION OF "VALUE OF SOLAR"

1

A

.a

26 I
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Calculations typically estimate the value of solar using either historical or prospective

analyses. Using an historical perspective, for example, we could look at the rooftop solar

electricity production yesterday and calculate how much it would have cost to either

27 generate or purchase this electricity from other available sources. For this type of l
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1 analysis, the inputs to the calculation are known - total customer demand, actual fuel
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prices, timing and availability of the resource, actual wholesale electricity market

prices, etc.la
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Prospective analyses forecast the future benefits of a resource, relying on a set of

assumptions, such as future customer' demand growth, future fuel prices, cost, timing,

availability and performance of alternative electric generation technologies, etc.
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A third way to calculate the value of solar would be to estimate the cost of deploying

solar PV technology at a grid-scale to achieve similar benefits.
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HOW SHOULD LONG-TERM ESTIMATES OF THE "VALUE OF S()LAR" BE
USED?

14 A.i:I, To provide reliable and cost-effective service to customers, electric utilities make

15
s

investments in assets with relatively long lives. For example, APS currently has
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generating plants that are providing service to our customers more than 40 years after

they were initially placed into service. The initial decisions to make these long-lived

investment decisions required the development of cost and value estimates that match

the expected lifetime of the asset. Calculating the future value of solar is a function of

resource planning and plays an important role in facilitating these types of long-range

resource planning decisions.

22

23
Q.

24
CAN YOU DIFFERENTIATE BETWEEN THE VALUE THAT AN
INDIVIDUAL RooF'rop SOLAR CUSTOMER RECEIVES VERSUS THE
ELECTRIC SYSTEM "VALUE OF SOLAR"?

25
This is an important distinction. The "value" from the customer's perspective is the \

26
customer's net savings, versus not installing the rooftop solar system and receiving all of
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might personally ascribe to the rooftop solar system.

their electricity service from APS. There are also environmental benefits the customer
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Residential customers with rooftop solar systems have no incentive to minimize the

overall cost of electricity production. Instead, they want to minimize their total cost of

electricity service: the monthly bill they receive for service from APS, based on APS's

tariff structure and net metering policies, plus the cost of owning or leasing the rooftop

8 solar system.

9

10 L

Contrast this with the electric utility's perspective. APS' regulatory responsibility is to

11 provide highly reliable electricity service to all of our customers at affordable prices. All

12

13

14

15

16
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other things being equal, our value of solar perspective must be based upon the cost of

replacing the electricity produced by rooftop solar with other available production

sources at the lowest possible cost. If a regulator mandates that environmental attributes

are included in the valuation, the utility perspective is to obtain those attributes at the

lowest possible cost for the benefit of all customers.
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LUE oF SQLAR" ATTRIBUTES
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I PL E AS E  PRO VI DE  AN O VE RVI E W  O F T H E  CO S T

CATEGORIES OF ROOFTOP SOLAR REFERENCED
LITTLE'S DECEMBER Hz, 2015 LETTER.

AND BENEFIT
IN CHAIRMAN

22

23
A. In a December 22, 2015 letter to this docket, Chairman Little identified seven cost and

24
benefit categories that should be addressed in this proceeding. They are:

25 1

1

26

Utility distributed solar costs, including incentive program, system integration

cost, and utility revenue losses,
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Energy generation savings,

Generation capacity savings,

Transmission capacity savings,

EI
Distribution capacity savings ,

II !

E
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4
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6. Environmental benefits, and,

Economic development benefits.

i
I

i i
1

I

APS witness Leland Snook discusses the cost of providing service to rooftop solar

customers, which addresses the lost utility revenues, and APS witness Ashley Brown

addresses the economic development benefits.

Q- ARE THERE OTHER COST AND BENEFIT CATEGORIES NOT INCLUDED
IN THE SEVEN MENTIONED IN CHAIRMAN LITTLE'S LETTER?

1

I

Yes. Within my testimony, I discuss several other categories that are relevant to VOS,

such as system-integration costs and cuitailability.

Q. PLEASE DESCRIBE ENERGY GENERATION SAVINGS.
1

I
A. A rooftop solar system is a small-scale power production facility. The energy produced

by this small-scale generator displaces energy that would have otherwise been produced

by either another one of APS' generating units or by purchasing the energy from another

entity in the wholesale market if that is more cost-effective at the time.

The energy generation savings or "energy value" of the rooftop solar represents the cost

the utility would have incurred if the energy had been produced/procured from another

source Hy the utility. This energy value shows up in the form of fuel and purchased
r
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power cost savings ---- i.e., APS's overall fuel and purchased power expenses are lower

by the amount of these energy value savings _ which are passed through to customers

via the Power Supply Adjustor (PSA) mechanism.
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Q-

6
IS THE ENERGY VALUE LIKELY TO CHANGE AS MORE ROOFTOP
SOLAR IS ADDED?

7

ii
I

P
|I
I
!
II
I:
in
I

!~

i
I

I
I

ii

10

I f
I
I
II..

1 1

12

13

3:
Ii

|!
1:

9
1
E

14

Yes. Assuming that other variables remain constant, my expectation would be that the

energy value will continue to decline with higher penetration levels of rooftop solar. As

the penetration continues to increase, the rooftop solar production will displace even

lower-cost production sources on the APS system. It will also lead to more start-stop

cycles on conventional generating units that will be required to reliably meet customer

demand during the time periods when rooftop solar is not capable of producing energy.

These start-stop cycles increase the maintenance requirements on the conventional

generating units which increases costs.
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I ; Q. SHOULD
LOSSES?

THE ENERGY GENERATION SAVINGS INCLUDE ENERGY
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Yes. Whether they are included as part of energy generation savings, or accounted for

separately, energy losses nonetheless merit discussion. However, it is important to

recognize that there are new questions that have been raised within the industry

regarding the magnitude of energy-loss savings when other impacts are also considered.

I elaborate further on this question in a later section of my testimony.

23 I  I
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Q. PLEASE DESCRIBE ENERGY LOSSES.

J 1
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Energy losses occur as electricity is transmitted across the grid. A portion of the

electricity produced by a remotely-located power plant is lost as that electricity moves
27
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across the transmission and distribution system before arriving at the customer's

premises. Because of this, there is an advantage to having generation sources like

rooftop solar that are located at the custome1"s premises. To the extent that this energy is

consumed at the same site, energy losses are reduced because this power does not have

to travel across the grid before giving where it will be consumed.

Q- PLEASE DESCRIBE GENERATION CAPACITY SAVINGS.

!
f A central tenet of electric utility resource planning and operations is to have sufficient

generating capacity to reliably meet customer demand at all times. This means the utility

must have sufficient generating capacity to meet expected customer demand at the

instant of highest customer demand referred to as peak demand - and at all other

times of the year.

For APS, these occurrences of highest customer demand typically occur between the

hours of 5 p.m. and 6 p.m. on hot summer afternoons during July or August. This need

for generating capacity to meet peak demand drives generation costs - both significant

capital investment decisions and purchase commitments to use generating capacity

owned by other companies.

It is also important to understand that the utility must have sufficient capacity to reliably

meet customer demand during all hours of the year. On the peak customer demand day

of the year and on many other hot summer days, the hours immediately following the

daily peak demand hour are also likely to be among the highest customer demand hours

of the year. Rooftop solar production during these hours is likely to be even less than at

the time of the peak because it is closer to nighttime. All of these factors must be

considered in determining the generating capacity value of rooftop solar.
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From a resource planning perspective, the question of generation capacity value

revolves around how much rooftop solar contributes during the peak customer demand

period. The degree of contribution affects APSis decisions regarding future generating

capacity resources. Another' important consideration is that the capacity value provided

by solar PV declines as more is installed on the system.
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38

I:

CAN YOU EXPLAIN WHY THE GENERATION CAPACITY VALUE
REALIZED FROM ROOFTOP SOLAR WILL CONTINUE T() DECLINE AS
MORE OF IT IS INSTALLED ON THE SYSTEM?

A.
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The generation capacity value of rooftop solar will continue to decline as more of it is

added. APS has typically experienced peak customer demand at around 5 p.m. on a hot

summer afternoon. However, the hours immediately after this are also very high
12

customer-demand periods.
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While increasing amounts of rooftop solar may continue to decrease the need for

generation capacity during the 5 p.m. hour by the amount of energy that rooftop solar is

producing at that time, it has less contribution during the nighttime hours that follow.

Therefore, utility planners are beginning to plan for a customer* peak demand occurring

at 6 p.m. or even later if enough rooftop solar is added to the system. Said another way,

as APS's customer base continues to grow, so does the peak customer demand.

Additional rooftop solar may help mitigate the system demand up to and around the 5

pm hour, but nothing changes the fact that the sun will set and it will still be hot. Thus,

after sunset, the demand for energy from rooftop solar customers and from non-solar

customers will continue to drive a higher peak demand later in the early evening. As this

peak demand time period is pushed to later iii the evening, rooftop solar will have less

and less impact on the generation capacity needed to meet peak customer demand.
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Figure I illustrates this point. The graph shows rooftop solar production and overall

customer load on the peak day of 2015. There are two main points to note from the

graph :

I

It is clear that rooftop solar production falls off rapidly at approximately the time

of peak customer demand as the sun falls lower on the horizon.

The hours immediately following the peak hour are very close in terms of total

customer demand to the peak hour.

In other words, even though the instant of highest customer demand occurred while

rooftop solar still produced some energy, nearly all of APS's infrastructure is still

needed to serve customers only a short time later, when it is dark and rooftop solar no

longer produces energy.

Figure l.

Peak Day August 15, 2015
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to include only the grid-level system-integration costs. There could be other integration

costs that could occur at the local distribution level.

For the APS system, we typically use natural gas generating units to provide this

regulating service. Note that for purposes of this testimony, I have limited this definition

supply/demand balance.

additional flexible resources on-line and capable of regulating the overall system

supply of electricity and customer demand, flexible generating resources are required

that can either increase or decrease production rapidly to offset production variability

from the intermittent wind and solar sources. Additional costs are incurred to have

utilities must - at each moment in the day

customers as intermittent production sources are added to the grid. Examples of

intermittent production sources include both wind generation and solar photovoltaics,

whether at grid-scale or rooftop-scale. Both of these renewable resource types are

intermittent sources because their production level can vary based upon how hard the

wind is blowing or, for solar, with passing clouds or storm systems. Since electric

System-integration costs refer to costs incurred to allow for continued reliable service to

PLEASE DESCRIBE SYSTEM-INTEGRATION COSTS.

maintain a constant balance between the

4

Q- DESCRIBE TRANSMISSION & DISTRIBUTION CAPACITY
21

PLEASE
SAVINGS.

23

22 3 A.

24

25

26

27

In many ways, this is similar to the previous discussion of generation capacity value.

Because rooftop solar is located at the customer's premise, it reduces the amount of

power flowing on the distribution system during the times that it is producing energy.

However, transmission and distribution infrastructure investment is driven largely by

being able to reliably serve customer demand during peak~demand periods. Therefore,

the ability of rooftop solar to provide value in replacing or deferring the need for

28
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transmission and distribution infrastructure investments is a function of how much

energy is contributed during times of peak demand on the wires infrastructure. Note that

this timing can be different than the overall system peak demand and is a function of the

type of customers and their demand patters on each portion of the distribution system.

Given that rooftop solar is installed predominantly on residential feeders and that such

feeders typically experience their peak loads either coincidentally or later than the

overall system peak, little benefit to the distribution system has emerged from the

deployment of rooftop solar.

A different and developing issue in this area is whether upgrades will be required to

portions of the distribution system that are experiencing relatively high penetration

levels of rooftop solar. APS has begun to experience high-voltage conditions on certain

distribution feeders at times of the year when customer demand is low and solar energy

production is high on those feeders. This could necessitate the installation of additional

equipment to mitigate this condition to maintain reliable service to all customers on

those feeders.

In our previous VOS study, we had identified potential transmission savings to the

extent that rooftop solar defined new generating capacity resources. Specifically, the

identified savings were associated with the transmission costs incurred to interconnect

new generating resources to the electric grid.

Q- PLEASE DESCRIBE THE VALUE OF ENVIRONMENTAL ATTRIBUTES.

Like the Palo Verde Nuclear Generating Station, renewable resources like solar and

wind do not emit CON or other types of emissions when generating electricity. While

APS and other utilities across the country are moving to a cleaner, long-term energy

portfolio, the precise benefits attributable to rooftop solar of carbon-free generation are

difficult, if not impossible, to quantify. Other than for wholesale energy sales into
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PLEASE DESCRIBE CURTAILABILITY.

resource planning processes. Although APS does not currently incur those costs, future

regulations may impose a cost of carbon. In making resource planning decisions, APS

factors in this possibility using an abundance of caution.

California, APS does not currently incur a cost associated with C02 emissions.

However, APS does consider CON emissions and other environmental attributes in our

partially or completely, generation output in response to either market conditions or

system operating conditions.

For example, there are times when wholesale energy prices are negative in the desert

Cuitailability refers to the ability of an electric generation source to reduce, either

southwest region. When this happens, APS has the opportunity to get paid to take power

from a neighboring supplier. During these times, it is advantageous to curtail output

from our owned, grid-scale solar plants because we can save money for our customers

by taking delivery of a less expensive source of power than our grid-scale solar plants ---

but, in order to do so, must reduce the output from our grid-scale solar plants in order to

"make room" for the less expensive energy. The ability to curtail these grid-scale solar

plants remotely is key to capturing these savings as these solar plant sites are not staffed

and these market opportunities are not always predictable. This requires having the

necessary communications and control capabilities to effectuate these curtailments from

the central control center.

a

4

24
| l

25 gt The ability to curtail can actually increase the value of a solar PV resource by allowing

APS to take advantage of cheaper' power sources when they are available.26 1
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with the necessary installation of communications and control capabilities, rooftop solar

could be technically capable of curtailing production in response to grid conditions. That

communication equipment, however, is not being installed, nor does APS or any utility

have the ownership of and therefore the "right" to control customer-owned rooftop solar.i
I

I

l
I

I

Moreover, there is a large disincentive for customers to curtail: Curtailment means

reducing actual energy production, meaning that the rooftop solar owner would be

sacrificing a substantial retail bill credit under the current regulatory construct.

10 Q.i IS IT APPROPRIATE TO FACTOR THE COST OF THE PANELS INTO THE
REIMBURSEMENT RATE FOR NET METERING? IF so, HOW?

As stated in the Mr. Snook's testimony, rates for rooftop solar customers should be

based upon the cost of providing service to those customers, For surplus energy that is

exported by the rooftop solar customer to the grid, the reimbursement rate for this

energy should be informed by VOS. These reimbursement rates should not be based

upon the cost of the rooftop solar customer's panels. To do so would risk exposing the

non-solar customers to costs that exceed the value of the energy exported to the grid.

Nonetheless, the adjusted grid-scale methodology would capture fluctuations in the cost

of panels because it is based on reported market PPA prices.

I

21
1
I Q. DOES THE DEPL()YMENT OF DG SOLAR RESULT IN A REDUCTION IN

THE USE OF WATER IN ELECTRIC GENERATION? HOW SHOULD THIS
BE CONSIDERED WHEN DETERMINING DG SOLAR VALUE?

Just like other externalities, rooftop solar can reduce water consumption. Whether and

how these broader public benefits are reflected in utility rates or inform the amount paid

for exported energy is a policy decision for the Commission. However, water reduction

benefits is another example of how a value attribute provided by rooftop solar can be

achieved at a lower cost to customers with grid-scale solar.
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1 Q. ARE THERE ANY IMPORTANT LIMITATIONS ON HOW THE RESULTS OF
VALUE OF SOLAR ANALYSES SHOULD BE APPLIED?
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The VOS methodologies that I describe can be applied to either the entire output of the

rooftop solar system, or only the energy exported to the grid. The ultimate VOS

conclusion will be different depending on whether total production or exported energy is

selected. Energy is much more likely to be exported during seasons of the year when the

value of the energy is lower than the annual average. This is because APS customers

typically consume substantially higher amounts of energy during the summer months

when their air conditioning systems are being used and they are more likely to be able to

consume the solar energy that their solar PV system is producing. Customer energy

consumption is typically lower in the non-summer months and it is during these times

when more surplus energy is exported to the grid. This difference in export production

pattern would be important to recognize when attempting to establish the value of the
13
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exported energy.
14

15

gt
l l

I
I

.i
I.
M16 v.E OVERVIEW OF "VALUE OF SOLAR" METHODOLOGIES
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PLEASE PROVIDE A HIGH-LEVEL OVERVIEW OF THE ALTERNATIVE
APPROACHES TO VALUING ROOFTOP SOLAR
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In my testimony, I describe the three ways of developing a value of rooftop solar that

appropriately balance measurable value to APS's grid, the real impact rooftop solar has

on APS's resource planning and system operations, and what is best for all APS

customers over the long term. The three methods are:
23 M

I!

24
l.

1. Short-term avoided cost

25

26

2. Long-term avoided cost, and,

3. Grid-scale adjusted.
1
1

27

28
I describe each in tum.
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1 VI. SHORT-TERM AVOIDED COST

2 Q. PLEASE DESCRIBE THE SHORT-TERM AVOIDED COST APPROACH TO
VALUING ROOFTOP SOLAR.

The short-term avoided cost approach is based upon the avoided energy costs and

energy losses in a near-term time window. For example, one could determine how much

it would have cost for APS to produce or procure all of the energy produced by rooftop

solar during 2015.

One of the advantages of this approach is that this calculation can use the actual

production data captured from the meters installed on each of the systems. Therefore,

the analysis does not rely upon a forecast of future production.

Second, the solar production can be valued based upon actual, realized wholesale energy

market prices. This has the advantage of being relatively transparent while also being

fairly reflective of APS' own system production costs. Therefore, the analysis does not

rely upon forecasts of future fuel prices, underlying customer growth and all of the other

forecast variables required to develop long-term avoided cost figures.

Also, this approach is consistent with die "historic test year" method established for

setting utility rates in Arizona as described in Mr. Snook's testimony.

21 Q. PLEASE PROVIDE MORE
VALUATION APPROACH.

DETAIL ON THE MECHANICS OF THIS

To illustrate this methodology, one could begin with aggregated actual rooftop solar

production from the meter data for the residential systems in 2015. The meters provide

production measurements for each 15-minute time segment. Then, one could use the

actual wholesale market energy prices from the California Independent System Operator

(CAISO) organized wholesale market to value the rooftop solar production. The CAISO

market has a transaction point at the Palo Verde hub in Arizona.
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2

3

4

APS uses this transaction point to conduct wholesale market transactions (either buy or

sell) with the CAISO market. Therefore, these prices provide a good representation of

the wholesale market conditions experienced in 2015 and also are a good indication of

the price that APS would have paid to replace the electricity produced by rooftop solar.

5

l

6

7

8

9

10

It is important to note that one could select those market prices that align with the time

of day that rooftop solar facilities actually provide energy. Doing so increases the

accuracy of this market price analysis. Figure 2 illustrates this methodology. The graph

shows average CAISO energy prices by hour for March 2015. The graph also shows the

average rooftop solar production pattern by hour for the same month.

12
r
H»'I|

13

14

15

During the solar PV production periods, the CAISO energy prices were in the range of

1.0 to 2.5 cents/kwh. Additionally, the graph shows that the highest wholesale market

energy prices occurred on either' side of the solar PV production window. This coincides

with periods of higher customer demand across the region.
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Figure 2.
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1 Q. DOES ROOFTOP SOLAR CONTRIBUTE
AVOIDING ENERGY LOSSES?

ADDITIONAL VALUE B Y

Yes. An advantage of rooftop solar is that the electricity production occurs in the same

place where the consumer uses the electricity. In contrast, if APS were to purchase the

same electricity at the Palo Verde hub, that electricity would have to be transmitted from

this wholesale market hub to the customer's premises. Energy losses of approximately

7% would be incurred in this delivery process.

Q- DOES THE SHORT-TERM AVOIDED COST APPROACH FAIL BECAUSE IT
DOES NOT REFLECT LONG-TERM AVOIDED COSTS?

No. This criticism overlooks the fundamental difference between long-term resource

commitments that a utility makes as part of a long-term resource planning and

procurement process and rooftop solar. A utility procures long-term resources based on

need. And once procured, a utility exercises control over the long-term resources. The

utility can call on those resources when needed. And if a third-party supplier fails to

perform, they pay contractual penalties.

In contrast, rooftop solar is a choice that each individual customer makes in response to

their rate tariff options and prevailing net metering policy. The installed rooftop solar is

not necessarily fulfilling a targeted need on the utility system. Additionally, the utility

has no way of assuring that the rooftop solar system will remain available and capable of

producing power over the expected life of the system.

As found by the Utah Public Utility Commission:

Net metering generation results from a voluntary customer decision.
The customers own and control their equipment, and customers make
decisions about whether to install that equipment and how much
capacity to install. The customer is under no obligation to maintain the
system or to supply the utility with electricity. If a problem develops
that prevents the customer from generating energy, the customer is
under no obligation to cure it. More significantly, a customer is under
no contractual obligation to provide any of the power it generates to the
utility. Net metering customers may elect, at any time, to use their
electricity however they choose. |

1 In re Cost and Ben ej7rs of Pacu'iCorp Net Metering Program, Final Order at 13-14, Docket No. 14-
28 9 035-1 14 (Pub. Ser. Comm'n of Utah, Nov. 10, 2015).
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VII. LONG_-TERM AVOIDED CQST
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|:3 Q. PLEASE DESCRIBE

METHOD.
THE LONG-TERM AVOIDED COST VALUATION
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The long-term avoided cost approach is a resource planning methodology used by APS

and others. This approach uses long-term forecasting tools to develop estimates of

certain value components, such as energy, generation capacity, and energy losses. These

studies are long-term in nature and are similar to studies that APS conducts to make
8

ii
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i i
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9
long-term resource decisions.
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11 Q. PLEASE DESCRIBE VALUE OF DG SOLAR STUDIES PERFORMED BY OR
ON BEHALF OF APS IN THE PAST.

12 !~
There are two significant studies undertaken on behalf of APS over the last decade. In
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2009, APS engaged R. W. Beck to lead a stakeholder process to, among other things,

assess the value provided by solar DE technologies in terms of both capacity and

energy
16

17

in

1%
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This study involved more than 60 individuals representing 35 solar vendors, academic

institutions, solar advocates, local builders and land developers, and solar-related
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construction firms as well as representatives from the regulatory community. This study

developed methodologies and estimated values for generation, transmission and

distribution savings that could potentially be realized under various solar DG penetration
22

scenarios.
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prepared for Arizona Public
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2 "Distributed Renewable Energy Operating Impacts and Valuation Study"
Service, R.W. Beck, January 2009, page xiv.
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In 2013, APS engaged SAIC, a successor of R.W. Beck, to update the values from the

2009 study and using the same peer-reviewed methodology Both of these studies were

filed with the Commission.

Q. WHAT WERE THE SPECIFIC ATTRIBUTES THAT WERE VALUED IN
THESE STUDIES?

There are five broad categories of attributes that were identified and valued in these

studies:

• Distribution System

Transmission System

• Generation System

Fixed O&M

Fuel, Purchased Power, Emissions & Gas Transportation

Both of these studies estimated potential values at discrete points in time,4 and both of

them used widely accepted resource planning techniques to assess value.

20
I!

i i
Q- WHAT DO YOU MEAN BY RESOURCE PLANNING TECHNIQUES?

21 A.
ii
!a By this I mean that load and resource plans were constructed for various rooftop solar

penetration scenarios, and that values were determined through prospective modeling of

the forecasted generation and transmission systems and their respective investment and

operating costs. In other words, cases including rooftop solar were compared to a case

without rooftop solar. The case without rooftop solar used conventional resources to

make up for the DG in the first case. The difference between the two cases represents

28
3 2013 Updated Solar PV Report, SAIC, May, 2009.
4 R.W. Beck estimated values for 2010, 2015 and 2025, SAIC estimated values for 2015, 2020 and 2025 .
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Q-

A

Q-

the value of rooftop solar from a resource planning perspective. This is the methodology

used in making resource decisions and is used extensively in APS's Integrated Resource

Plan (IP) filings.

HAVE THESE LONG-RANGE RESCURCE PLANNING STUDIES BEEN USED
TO SET RATES?

No, they have not. These studies are used as a tool that, at the resource planning stage,

facilitate thoughtful decisions about which resources APS should procure to meet

anticipated resource needs in the future. When APS conducts resource planning

analyses, it updates its studies frequently. The goal is to have up-to-date analysis at the

time the resource planning decision is made. Each study involves predicting values for

future resources based on a number of different assumptions. Although these types of

studies are not used to set rates, it is within the Commission's discretion to use these

studies in establishing the amount paid for energy exported by rooftop solar systems. If

the Commission were to select the long-term avoided cost methodology for this purpose,

it would need to accept that the assumptions underlying the long-term projections will

change and potentially change significantly. Because of this, using this methodology

would cause APS's non-solar customers to inevitably pay an amount for exported solar

energy that is significantly different than the actual costs avoided at the time the energy

is received.

WHAT SUPPLIES THE BULK OF THE VALUE IN THESE LONG-RANGE
SOLAR VALUE STUDIES?
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The vast majority of the predicted value comes from the energy produced by the rooftop

solar. Rooftop solar energy production directly results in the Company consuming less

fuel, buying less energy from the wholesale market, and incurring lower fuel transport

costs. I generally refer to these as avoided-energy costs. In the R. W. Beck and SAIC
27
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studies, avoided-energy costs constitute between 58% and 90% of the total identified

DG value.

i

I

Q. WHAT ARE YOUR
CAPACITY SAVINGS?

OBSERVATIONS REGARDING GENERATION

6 ET A. The second-largest value driver is related to avoided generation capacity savings. To

some extent, installation of rooftop solar can defer future resource additions such as

combustion turbines, along with their associated transmission, interconnection, and

fixed O&M costs. Due to the diminishing capacity value of rooftop solar previously

discussed, this value is limited because of the mismatch in the timing of peak rooftop

solar production and the peak customer demands on APS's overall system and

distribution system, and becomes less significant under high-penetration scenarios.

Q- PLEASE COMMENT ON THE DISTRIBUTION VALUES DERIVED IN THE R.
w. BECK AND SAIC STUDIES.

16 A.!I In the first study, the distribution value was zero to very small, and in the second study,

the value was zero. Potential distribution savings are very feeder specific. The savings

depend on finding feeders that need upgrades, and that the upgrades needed can be

deferred or eliminated by the addition of targeted rooftop solar. In both studies, all APS

feeders were screened to determine whether the addition of rooftop solar could defer

planned upgrades. The SAIC study concluded that there are an insufficient number of

feeders that can defer' capacity upgrades based on non-targeted rooftop solar installations

to determine measurable capacity savings. Moreover, as APS obtains more data about

solar penetration in its service territory, it becomes increasingly apparent that high DG

penetration could lead to additional distribution costs to maintain system reliability and

power quality, particularly during low customer demand periods.
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Q-

DID EITHER OF THESE STUDIES ACCOUNT FOR LOWER SYSTEM
LOSSES THAT MAY OCCUR DUE TO SITING THE GENERATION AT THE
CUSTOMER'S SITE RATHER THAN A REMOTE LOCATION?

Yes. Both studies captured the effects of reduced losses that may be associated with

rooftop solar. Energy losses average about 7% over the course of the entire year and are

estimated at approximately 12% at the time of peak demand. Both of these values are

routinely factored into APS's load forecasts. To be clear, the values calculated for

rooftop solar are higher than they would be otherwise because of the expected energy

losses saved by reducing the need to transmit electricity from remotely located

IS THERE UNCERTAINTY AS TO WHETHER SOLAR DG WILL REDUCE
SYSTEM LOSSES?

generation sources to the customer's site.

There is some discussion in the industry as to whether rooftop solar reduces or increases

system losses. The logic that supports reduced losses is based on the actual mechanics of

how electricity is transferred to customers. When energy is generated remotely, it goes

through step-up transformers, is transmitted over long-distance transmission lines, gets

transformed down to be put on the distribution system, and ultimately reduced to a

voltage that customers can use. While this is an efficient means of transporting

electricity over these distances, energy losses occur throughout this process. When the

energy is generated locally, however, it doesn't go through this process. As a result, this

logic concludes that locally generated energy avoids energy losses.

I

I

24
I

i

25

26

27

Equally valid logic supports the opposite conclusion. Rooftop solar increases voltage on

the distribution feeder during certain times of the year. This higher-voltage level is a

function of the quantity of energy produced by rooftop solar, and results in higher

overall energy use by customers experiencing these higher-voltage conditions. The

result is higher customer energy usage due to higher voltage levels.
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Our previous studies have credited the value of rooftop solar with the value of the

energy losses saved. However, we are actively monitoring research in this area, and the

conclusions from this research could impact the results in subsequent studies. It should

also be noted that equipment can be installed on distribution feeders to mitigate the

high-voltage conditions caused by the rooftop solar generation. The cost of this

equipment would have to be factored into the overall value proposition if it becomes

necessary to mitigate the adverse impacts of rooftop solar generation.

Q- WHAT ARE THE OTHER IMPACTS OF THIS HIGH-VOLTAGE CONDITION
CAUSED BY ROOFTOP SOLAR?

APS has begun experiencing high-voltage conditions during certain times of the year on

some distribution feeders that have a high amount of rooftop solar generation relative to

customer load. This condition tends to occur during times of the year in which customer

demand is relatively low

customers are not

during the spring time when temperatures are mild and

running their air conditioning units, for example and solar

production is plentiful.

APS is actively investigating and monitoring these conditions as they can result in

voltage conditions that are above specification for the feeder, trip rooftop solar systems

off-line due to exceeding equipment protection setpoints, and have adverse impacts on

customers. At some point, APS may need to install new equipment on the impacted

distribution feeders to mitigate these high-voltage conditions.

24 Q, DOES ROOFTOP SOLAR DEPLQYMENT CHANGE THE NEED FOR NEW
TRANSMISSION SYSTEM CAPACITY?

This question has been addressed in the previous R.W. Beck and SAIC studies. In both

studies, the analysis did not identify opportunities to reduce planned upgrades to the

transmission system. However, they did identify that transmission system upgrades
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The largest value drivers are the cost of avoided energy production .-- largely driven by

natural gas prices and solar penetration levels. Lesser drivers include the ability to

defer new generating capacity and the cost of these resources.

Similarly, in the recently completed study in support of the Biennial Transmission

Assessment (BTA) process, APS did not identify significant savings from forecasted

future energy efficiency and DG additions. It should be noted that approximately 80% of

the peak load reduction forecast for this analysis was due to energy efficiency and not

DGP

PLEASE DISCUSS THE KEY DRIVERS OF SOLAR DG VALUE WHEN
CALCULATED IN A PROSPECTIVE MANNER SUCH AS THAT USED IN
THE AFOREMENTIONED STUDIES.

HAS THE OUTLOOK FOR ANY OF THESE DRIVERS CHANGED
SIGNIFICANTLY SINCE THE R.W. BECK AND SAIC STUDIES WERE
PERFORMED?

for incremental generation capacity additions.

Yes, they have. The primary variables that have changed since the SAIC 2013 study are

APS's load and resource forecast, fuel prices, market prices, rooftop solar penetration,

and the cost and timing of APS's need for new generated capacity. Each of these

variables has changed significantly and thus the long~range value predicted by this

methodology has also changed significantly since 2013.

needed to support incremental generation-capacity additions, sometimes referred to as

interconnection costs, could be deferred to the extent that rooftop solar defers the need

24
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This propensity for change is a primary reason why long-range value studies should be

used for resource planning, and not rate setting. Studies based on variable and unknown
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5 Technical Study, Effects of Distributed Generation and Energy Efficiency on Future Transmission
Needs, filed by APS in Docket No. E-()0000D-I5-000i (January 29, 2016).
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factors such as fuel prices and customer behavior can produce significantly different

values from one year to the next.

Q- ARE THERE LIMITATIONS TO THE APPLICABILITY OF THIS TYPE OF
ANALYSIS?

Yes. The long-term avoided cost calculation should be based upon the least-cost manner

in which the utility can achieve the same benefits. This is consistent with the utility

least-cost planning philosophy. A grid-scale solar PV project can achieve similar

benefits as rooftop solar, especially if adjustments are made for the operational

differences as described below. Because a grid-scale solar PV project can achieve

similar benefits as rooftop solar' projects, the adjusted PPA price for a grid-scale solar

project should be the ceiling for any value ascribed to rooftop solar.

14 am. GRID-SCALE ADJUSTED METHODOLOGY

16 H Q. PLEASE DESCRIBE THE GRID-SCALE ADJUSTED VALUATION METHOD.

The third solar valuation approach begins with the recognition that both rooftop solar

and grid-scale applications use the same basic technology - solar photovoltaic (PV)

panels. Although they rely on the same basic technology, they apply this technology in

different ways.

The first is related to scale. A typical grid-scale application for APS is in the 15-20 MW

(15,000 to 20,000 kw) size range. By contrast, an average rooftop solar system is

approximately 7 kW in size. The second main difference is that APS typically employs

tracking technology on its grid-scale systems. The tracking technology allows the solar

PV panels to track, and thus be pointed toward, the sun throughout the day. This

tracking maximizes energy production and provides greater capacity contribution at the

times of peak customer demand.
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Rooftop solar systems, on the other hand, are mounted in a fixed position on the

customer's rooftop. Their orientation relative to the sun depends entirely upon the
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orientation of the custorne1"s roof. Because a residential rooftop system does not track

the sun, it produces significantly less energy throughout the day, and produces less

energy at the time of peak customer demand than a grid-scale solar PV facility.
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The third difference is that grid-scale applications are selected through competitive

procurement processes to ensure that APS customers receive the best deal of the time

that the procurement decision is made.
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12 1 A fourth difference was mentioned previously in my testimony. Grid-scale solar PV1 l

13 systems can be curtailed at times when wholesale market prices are negative. This

14 curtailability increases the value of grid-scale relative to rooftop solar.
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Due to these differences, grid-scale PV provides a more cost-effective means to acquire

solar PV. At the same time, grid-scale PV also captures the value rooftop solar provides

in relation to conventional generation. For instance, the environmental and energy

benefits derived from rooftop solar can also be obtained from grid-scale solar PV

systems. The grid-scale methodology is a market-based method. As such, it does not

depend upon long-term forecasting assumptions like the long-term avoided cost

methodology does.
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Recognizing that the generating technology is the same, and that they both bring similar

value to the system, albeit at different cost, the did-scale adjusted methodology starts by
I
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each of which is described below. The resulting adjusted grid-scale

represent the cost at which the utility could realize the same value attributes that rooftop

agreements (PPA) from industry-reported transactions. This grid-scale PPA price is

them adjusted for recognized valuation differences between grid-scale and rooftop solar,

value would

solar systems supply.

Q. PLEASE EXPLAIN THE BENEFITS OF USING THIS METHODOLOGY.
1
I This methodology is based on the measurable cost of grid scale solar PV based on actual

market pricing. Because the same basic solar PV technology is used with both grid-

scale and rooftop solar PV, they deliver the same hard benefits and the same soft, or

difficult-to-quantify, benefits. This approach avoids the controversial topic of how to

value the difficult-to-quantify attributes such as environmental emissions, societal health

benefits, or market-price mitigation. To the extent that these value attributes contribute

value to rooftop solar, they are similarly obtained through either grid-scalc or rooftop

applications. The benefits that apply to both technologies become in'elevant, so we only

need to focus on the differences. In short, there may be differences between capacity

value, energy value, T&D benefits, system losses, and curtailment.

l

Q- PLEASE EXPLAIN THE COST OF GRID SCALE pp.

21 =! A_ There are several ways that the cost of grid-scale solar PV can be determined. It could

be based on quotes that APS obtains from conducting RFPs, or from publicly available

costs of solar energy acquired by other utilities in the region. The advantage of this is

that it is based on information that is known with certainty today, and not based on

projections of value that may of' may not materialize in the future. with this

methodology, a PPA price should be selected from information regarding grid-scale for

solar PV projects in regions that are likely to have similar* solar conditions to Arizona.
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1 Q PLEASE EXPLAIN THE ENERGY LOSSES ADJUSTMENT.
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The PPA price that forms the starting point for the valuation should be increased to

reflect energy losses avoided by rooftop solar. APS experiences an average of 7%

energy losses on its system over the course of a year. Under this methodology, the PPA

price should be increased by 7% for rooftop solar installed on APSis system.
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Q- DOES NOT REDUCE OR AVOID
SHOULD THE CORRESPONDING8

l
I

I

BECAUSE ROOFTOP S()LAR
DISTRIBUTION FACILITIES,
ADJUSTMENT BE ZERO?

9
Yes. In both the R.W. Beck and SAIC studies, we went through a sophisticated andA
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time-consuming process to estimate savings that may occur on the distribution system

due to the presence of rooftop solar. In those cases, we identified zero to very small

potential distribution savings that could occur as a result of high levels of rooftop solar.

And in fact, rooftop solar may increase the need for distribution investments. If this

were to be studied more, the developing investigations into rooftop solar requiring

distribution upgrades would need to be considered.
16 §'
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18 Q PLEASE EXPLAIN THE TRANSMISSION SYSTEM ADJUSTMENTS.
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In our previous studies, we did not find significant transmission system deferral

opportunities resulting from rooftop solar. What we did find is that we could defer

transmission associated with peaking capacity deferrals.

22
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23
PLEASE EXPLAIN GENERATION SYSTEM VALUE ADJUSTMENT.Q

24
A As described previously, the grid-scale applications employ single-axis tracking

25
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technology that allows these systems to produce more energy during the late-aftemoon /

early-evening time period which better coincides with overall customer peak demand.
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This adjustment should reflect the resulting capacity value difference between grid-scale

and rooftop solar PV.
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Figure 3 illustrates the difference between rooftop solar and grid-scale production during

the peak season. The graph clearly shows the higher contribution of grid-scale PV

during the specific timeframe when customer demand is at its highest.

7
3

Figure 3.
8

9 Peak Day August 15, 2015
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19
Q- PLEASE EXPLAIN THE ENERGY VALUE ADJUSTMENT.

208 A. Similar to the explanation of the Generation System Value Adjustment, because grid

21
scale PV produces more power late in the afternoon when Ir is more valuable, there is an

22 i
energy value adjustment. To establish the value of this difference, we could compare the

23 fl value of grid scale PV and rooftop solar using actual market prices and production

24 il
it

profiles of grid scale and rooftop solar.
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\l
l

L
I

2 A.

4

5

6

7

3
Ii
i i
i!
Q
I

|.
i!
n

l

l.I

Ia

FF8 i
I
I
I

A

10

As previously described, the market has changed significantly due to the vast amount of

solar generation being put onto the grid in our neighboring state of California. In 2015,

there were a significant number of hours of the year in which the market price of

electricity was negative. With the ability to curtail power plant operations, APS's

customers can benefit by APS being paid to receive energy from the market during these

times. APS has the ability to curtail grid-scale PV operations during these negative

market-price hours. APS does not, however, have this ability with rooftop solar. Again,

we could use 2015 actual market prices and grid scale and rooftop solar production

profiles to calculate the additional value of grid-scale due to the ability to curtail.

12

13 Q.
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WHAT ARE THE ADVANTAGES OF USING THIS METHODOLOGY?
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Based upon the prudent utility planning principles that have been a basic premise upon

which utility resource procurement decisions have historically been made, a utility has

an obligation to seek out the lowest-cost, best-fit approach to fulfilling a resource need.

The grid-scale adjusted methodology is consistent with this principle in that it identifies

the lowest-cost, best-fit manner of achieving the same resource value.
18
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Q- DO YOU HAVE ANY CONCLUDING REMARKS?22
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Under present net metering policy, rooftop solar customers effectively receive the full

retail rate for the energy they export to the grid. APS's retail rate, however, reflects the

entire cost to provide electric service, of which energy is only a portion. Paying the full

26
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retail rate for energy overcompensates rooftop solar energy exports.
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A VOS can be useful for important policy-making decisions. It can inform the resource

planning process. It can also be used to determine the amount that should be paid to

customers for energy exported to the grid from rooftop solar systems. Based on my

experience, and observed operational and market data, there are three ways to establish a

vas.
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The first is a short-term avoided cost, which uses actual data conccming market prices

paid and rooftop solar production. The second, subject to the caveats described above, is

a long-term avoided cost that uses a resource planning perspective to predict the future

benefits of rooftop solar. The third is an adjusted grid-scale method, which adjusts the

reported price paid for a grid-scale solar PPA to account for the operational differences

between grid-scale and rooftop solar applications.
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Each methodology falls along a spectrum of potential values. If the same resource -

energy generated using the sun - can be obtained at a cost lower than the retail rate, APS

believes that all customers should only be required to pay that lower cost. Nonetheless,

if the Commission decides to compensate rooftop solar energy beyond the simple energy

value, grid-scale solar PV can provide the same benefits as rooftop solar at a

substantially lower cost. Therefore, the excess energy from rooftop solar customers

should be compensated at a rate no higher than the cost of grid-scale solar PV.
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REBUTTAL TESTIMONY OF BRADLEY J. ALBERT
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-00000J- 14-0023)

INTRODUCTION

PLEASE STATE YOUR NAME AND POSITION.

My name is Brad Albert. I currently serve as the General Manager - Resource

Management for APS. In this position, I have responsibility for overseeing the

Company's energy commodity trading activities, long-term resource acquisition, fuel

supplies, and fuel transportation.

Q~ DID YOU FILE DIRECT TESTIMONY IN THIS DOCKET?

Yes.

SUMMARY OF TESTIMONY11.

Q- PLEASE PROVIDE AN OVERVIEW OF YOUR REBUTTAL TESTIMONY.

I first address two fundamental flaws in the analysis put forth by TASC witness Mr. R.

Thomas Beach. Specifically, Mr. Beach:

Fails to consider that grid-scale solar can capture virtually all of the claimed solar

value attributes at a fraction of the cost, and

Treats all energy produced by rooftop solar - both self-consumed energy and

energy exported to the grid - as the same for purposes of establishing value.

1

2

3

4 1.

5 Q.

6 A.

7

8

9

10

11

12
A.

13

14

15

16

17 A.

18

19

20

21

22

23

24

25

26

27

28

I demonstrate that these flaws are so substantial that they invalidate his approach to

valuing rooftop solar.

2.

1.

1
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1 Q. PLEASE SUMMARIZE THE MAJOR FLAWS IN MR. BEACH'S PROPOSED
VALUE OF SOLAR (VOS) METHODOLOGY.

2
There are two primary flaws:

3

4

5

6

7

8

The first is that Mr. Beach fails to consider that grid-scale solar can provide

virtually all of the claimed rooftop solar value attributes at a fraction of the cost.

The failure to consider alternative means to obtain the same value violates one of

the most basic principles of electric utility resource planning: identifying the

least cost manner of meeting an identified resource need.

9

10

11

12

13

14

15

16

Mr, Beach assumes that the lowest cost alternative means for a utility to obtain

the attributes provided by exported rooftop solar energy is through construction

of natural gas-fired generation and that the cost of this alternative must be

adjusted to account for the fact that natural gas generation does not provide the

same attributes as exported rooftop solar energy on a number of dimensions. But

this approach ignores the fact that there is an alterative other than natural gas

generation that can provide these same attributes at a significantly lower cost

than what Mr. Beach calculates in his analysis - namely, grid-scale solar PV.
17

18 One must ask: How can Mr. Beach's analysis represent the value of exported

rooftop solar energy when his analysis is not based upon the least cost

alternative? More importantly: Why should customers be compelled to buy

exported rooftop solar energy at a high cost based on Mr. Beach's flawed

analysis when there are far less costly ways of obtaining the solar power?

19

20

21

22

23

24

25

26

27

28

The second is that Mr. Beach treats all energy produced by rooftop solar-both

self-consumed energy and energy exported to the grid-as the same for purposes

of establishing value. Mr. Beach calculates a value for the entire rooftop solar

system output, and then applies that value on a per kph basis to exported

energy. Exported and self-consumed energy are not, however, the same because

2

l
I

A.
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9

they occur in different proportions during different hours of the day.

particular, a small percent of exports occur during hours of peak customer

demand on the APS system. A high percent of self-consumed energy occurs

during those hours. This is an extremely important difference. The capacity

value of any generating resource depends upon how much it generates during

periods of peak customer demand. That value will be different for exported

energy and self-consumed energy from rooftop solar systems. Any value of

rooftop solar analysis that overlooks the differences in the time pattern of exports

and self-consumption is critically flawed.

10 8
9
E11 Q. PLEASE SUMMARIZE THE COMBINED EFFECT OF MR. BEACH'S TWO

ERRORS.
12

A. The combined effect of these two e1To1*s causes a dramatic overestimation of the value of
13

14

15

exported rooftop solar energy. Figure 1 illustrates the magnitude of Mr. Beach's

analysis flaws and the impact these flaws have on his cost/benefit test results (from

Figure 1 of his direct testimony). Connecting just these two obvious elTors completely
16

reverses his conclusions. Contrary to supporting the current cost paid for exported
17

I

r
I
I

I
I
I

I

18
rooftop solar energy, Mr. Beach's analysis, performed correctly, should have concluded

that an appropriate rate for exported rooftop solar' is no more than 4.9 cents/kWh.
19 1,

20 Figure 1 - Corrections Made to Beach Figure l
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1 III. GRID-S_CALE SOLAR AS THE MOST COST-EFFECTIVE
CUSTOMERS TO QBTAIN THE V_ALDE OP SOLAR

W A Y FOR

2
Q,

3
PLEASE EXPLAIN THE IMPORTANCE OF IDENTIFYING THE LEAST
COST MEANS TO OBTAIN A RESOURCE NEED.

4 Utility service inevitably involves incurring costs. But it should never be forgotten that

5 costs incurred by utilities are ultimately paid by customers. The responsibility to

6 carefully weigh and plan investments to avoid undue cost burdens on customers is one

7 that APS takes very seriously.

8

9

10

11

12

13

In my role as General Manager for Resource Management, I work to ensure our

procurement decisions start with a clearly identified resource need and include a robust

study of the least cost method for fulfilling that resource need. It would be relatively

easy to develop and implement a plan to meet a certain need without regard to cost or

without assuring that the plan was the lowest reasonable cost way of meeting that need.

But doing so would not be consistent with our responsibility to customers, nor with
14

widely-recognized best practices.
15

16

17

18

19

20

21

22

23

The same is true for a VOS analysis. Simply establishing a value for rooftop solar

attributes, without considering a full range of alternative means for obtaining those same

attributes, is a woefully deficient planning and procurement process. The first step in

any VOS methodology should be to identify the resource need to be fulfilled by solar.

The second step should be to analyze available options for satisfying that resource

need-for example, grid-scale solar, rooftop solar and conventional generation options.

The value of a generating resource such as rooftop solar would be established by

identifying the least cost alternative means of meeting that same resource need.

24

25
Q- DID MR. BEACH INCLUDE GRID-SCALE SOLAR IN HIS ANALYSIS?

26
A.

27

28

A.

No, Mr. Beach did not compare the cost of obtaining the attributes of solar with grid-

scale instead of rooftop solar. He only compared the cost of obtaining these attributes

4
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2

with construction of natural gas-fired generation instead of rooftop solar. This is a

foundational error in methodology that invalidates his conclusions.

3

4
Q-

5
CAN YOU ESTIMATE THE MAGNITUDE OF MR. BEACH'S FAILURE TO
ANALYZE GRID-SCALE SOLAR?

6 Yes, assuming Mr. Beach's other conclusions are correct, Mr. Beach would have

7 customers pay 17.9 cents/kWh to obtain 22.4 to 26.3 cents/kWh of value, when they

8 could pay 4.6 cents/kWh or less to obtain the same, or perhaps greater, value.

9

10

11

12

In Table ll of Exhibit 2 of Mr. Beach's direct testimony, he summarizes the various

value attributes that he ascribes to rooftop solar production (note that for ease of

explanation, and without agreeing with its accuracy, I will base my example on the

residential rooftop solar values from his table). Mr. Beach's combination of direct and
13

14

15

16

societal benefits range in value from 24.8 to 31.1 cents/kWh. If I were to simply

concede that a remotely-located grid-scale solar PV may not provide for his identified

transmission and distribution capacity savings and recognize that it would clearly

provide for all of the other value attributes that Mr. Beach identifies, the remaining
17

portion of his total benefits range from 22.4 to 26.3 cents/kWh.
18

19

20

21

22

23

24

25

26

27

Additionally, for purposes of this comparison, I have chosen to exclude energy losses.

Any losses actually avoided are small in magnitude. And I believe that a more detailed

analysis would find that the incremental generation capacity and energy value benefits

of grid-scale solar (versus rooftop solar) will more than offset the energy losses benefit

of rooftop solar. What is also becoming more apparent is that some level of rooftop

solar energy losses will be experienced, as the exported energy must utilize portions of

the APS distribution system to reach other points of consumption. As rooftop solar

penetration grows, some of our distribution feeders are actually experiencing an overall

net export during certain times of the year.

28 l
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Through publicly available PPA pricing information, we have a clear picture of what it

would cost to obtain these identified benefits from a grid-scale solar PV system. A

neighboring utility, NV Energy, recently signed a 20-year PPA with SunPower for a

operation prior to year end 2016. Most importantly, the levelized price of this PPA is

4.6 cents/kWh.l There is further evidence that this price is expected to continue to fall

in the future as the City of Palo Alto signed a PPA for a grid-scale solar PV plant to be

in service by 2021 at a levelized price of 3.6 cents/kWh.2

grid-scale solar PV plant near Boulder, Nevada. This facility is expected to be in

I

J

These PPA prices make clear that Mr. Beach's claimed 22.4 to 26.3 cents/kWh of
10

; :

!=
i
I

t .

l

benefits are grossly overstated and that the value of solar can, in fact, be obtained for a
11

fraction of the price that Mr. Beach identifies in his analysis. Although Ms. Kobor
12

13

[f
I

i .
l=

focuses on methodology instead of calculating numbers, her analysis is likely to suffer

from the same error. Based on the general similarities between Ms. Kobor's and Mr.
14

E.
5.

i i

1%
i i

5.15
1 i

Beach's methodologies, I think it is reasonable to assume that the consequences of her

failure to analyze grid-scale solar would be similar to Mr. Beach's failure.
16

17

4
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18 Q.

19

Ila
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E

1

l
8

DOES MR. BEACH EXPLAIN WHY CUSTOMERS SHOULD PAY 17.9 CENTS
PER KWH FOR THE VALUE OF SOLAR WHEN THEY COULD PAY 4.6
CENTS, OR LESS?

20 A.

21
I

n
la
is
i!

H22 :i
L

I am not able to discern a justification for this methodological flaw in Mr. Beach's

testimony, or in the filed testimony of any other party. This failure to consider grid-scale

solar as a resource alternative gives rise to two primary questions: "How can the value ri
123

3.

24
i

98
ii
E

i
i

25 i126

E
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!
I

1

1 See Application of Nevada Power Co. d/b/aNV Energy for Approval of the First Amendment to Its
2014 Emissions Reduction & Capacity Replacement Plan As It Relates to Two New Renewable Energy
Purchased Power Agreements, Docket No. 15-07003 (Nev. Pub. Util. Comm'n Sept. 9, 2015).
1 See Staff Report from City of Palo Alto Finance Committee on Wilson Solar Renewable Power
Purchase Agreement (Feb. 16, 2016), http://www.citvofpaioaltoorg/civica>c/filebank/documents/50920
(approved on Mar. 21, 20 l6, http://www.cityofpaloalto.org/civicax/filebank/documents/51640 ).27 1
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1

2

3

4

of the exported rooftop solar energy possibly be 22.4 to 26.3 cents/kWh when this same

value can be obtained for 4.6 cents/kWh or less?" And, "Why should APS customers

pay any more for this energy than what the best alternative would be for producing this

energy?"

5

6

7

8

9

10

11

12

Other factors further underscore the magnitude of the difference between grid-scale and

rooftop solar in obtaining the value of solar. This comparison between the two solar

applications was kept at a high level to illustrate the point. A more detailed analysis

would need to recognize the higher capacity, energy and curtailability values of grid-

scale PV (all of which I described in my direct testimony). Furthermore, the cost of grid-

scale solar PV (the 4.6 cents/kWh or lower identified above) should only be viewed as a

"cap" on the value. It is possible that APS's current and future fleet of generating assets

(both conventional and renewable) may be able to produce this energy at an even lower
13

cost than the cited PPAs.
14

15

16

The importance of using grid-scale solar as a reference point becomes clear using Mr.

Beach's own charts. In his Exhibit 2, Mr. Beach performs four different cost/benefit

17 tests. The results of Mr. Beach's four cost/benefit tests for residential rooftop solar

18

19

20

21

22

23

24

25

applications are summarized in his Figure 1 and Table 1. When one corrects the flaw in

Mr. Beach's methodology by including grid-scale solar prices, the conclusions from

these cost/benefit tests reverse. Instead of being cost-effective, residential rooftop solar

no longer passes these cost/benefit tests (with the exception of the participant test which

only looks at cost/benefit from the perspective of the participating rooftop solar

customer). Mr. Beach's failure to consider grid-scale solar as an alternative means to

acquire the value of solar is a profound methodological flaw that raises serious questions

about whether his study is reliable or his conclusions are valid.

26

27

28
7
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1

2 Q-

3

DOES MR. BEACH GIVE ANY RATIONALE AS TO WHY GRID-SCALE IS
NOT AN APPROPRIATE ALTERNATIVE ON WHICH TO BASE THE VALUE
OF ROOFTOP SOLAR?

4 A.

5

Yes. On page 29 of his testimony, Mr. Beach contends that grid-scale and rooftop solar

are not comparable because grid-scale solar is a wholesale product, while rooftop solar

is a retail product. Mr. Beach also contends that energy exported from rooftop solar

should be considered a retail product because it displaces retail power provided by the

utility.

6

7

8

9

10
Q-

11
DO YOU AGREE WITH MR. BEACH'S ASSERTION THAT EXPURTED
ENERGY SHOULD BE CONSIDERED A RETAIL PRODUCT?

12 A.

13

14

15

16

No, I do not. Exported energy is the quintessential wholesale product. It is sold to the

utility, which in tum sells it to customers. Exported energy only displaces retail power in

the same way that any power purchased from a third party supplier does-instead of

delivering one electron to complete the retail transaction, the utility uses a different

electron.

17

18

19

20

21

22

23

Displacing one source of electrons with purchases from another source does not change

the nature of the underlying transaction. The electrons exported from rooftop solar look

exactly the same to the non-solar customer as the electrons from the grid-scale solar or

any other wholesale power source. Both are first sold to the utility at wholesale before

the utility sells them in a subsequent retail transaction. Additionally, it is exactly those

wholesale power sources (either grid-scale solar, conventional generating units or

purchases from wholesale power suppliers) that would be used to replace the energy

exported from the rooftop solar systems.
24

25

26

27

28
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2 Q- DOES MR. BEACH GIVE ANY TECHNICAL REASONS WHY GRID-SCALE
AND ROOFTOP SOLAR ARE NOT COMPARABLE?

3
A.

4

5

6

7

8

9

10

No, aside from policy issues addressed below, Mr. Beach appears to concede that grid-

scale solar can be adjusted so that it is comparable to rooftop solar from a technical and

operational perspective. On page iv of his direct testimony, Mr. Beach states, "Thus, for

a fair comparison between the two resources, at a minimum one must add to the cost of

utility-scale solar the marginal costs associated with delivering this power to the

customers that can be served by solar DG located on their own roofs. Furthermore, these

resources differ in their value for Renewable Energy Standard compliance, and rooftop

solar provides additional societal benefits to the local environment and economy."
11

12

13

Later in his testimony, however, Mr. Beach notes that rooftop solar would not bring

RES compliance value to APS.3 Setting aside for now the policy question of whether

14 local environmental or economic benefits should be factored into rates, Mr. Beach

15

16

statement suggests that grid-scale solar, adjusted for operational differences associated

with energy losses and transmission and distribution infrastructure, would be equivalent

17 to rooftop solar in terms of direct benefits. He does not, however, quantify such a

18 comparison.

19

20
Q.

21
WHAT POLICY REASONS DOES MR. BEACH GIVE T() PREFER ROOFTOP
SOLAR OVER GRID-SCALE SOLAR?

l

22 A.

23

24

On pages 30 and 31 of his direct testimony, Mr. Beach offers policy reasons why

rooftop solar is preferable to grid-scale solar. These include claims that rooftop solar has

a greater economic benefit than grid-scale solar, the resiliency of local power

25

26
3

27

See R. THOMAS BEACH, THE BENEFITS AND cosTs of SOLAR DISTRIBUTED GENERATION FOR
ARIZONA PUBLIC SERVICE 2016 UPDATE, page 8 (2016). Moreover, because APS does not purchase
RECS from new rooftop solar customers, new rooftop solar installations do not contribute to APS's RES
compliance requirements.

28
9
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1

2

3

4

5

production, and alleged habitat impacts of grid-scale solar installations. APS witness

Ashley Brown rebuts each of these policy claims in his direct and rebuttal testimony. In

any event, Mr. Beach offers no explanation why these policy assertions justify

customers paying 17.9 cents/kWh for* the value of solar' when they could pay 4.6

cents/kWh, or less.

6
Mr. Beach also argues that important policy considerations support pro-rooftop solar

7
regulatory environments, including attracting new capital, new competition, grid

8

9

10

services, enhanced reliability and resiliency, high-tech synergies, customer engagement,

and self-reliance. None of these change the fact that grid-scaie solar can acquire all the

same value provided by rooftop solar that forms the basis of Mr. Beach's quantitative
11

analysis.
12

13
1

14

15

16

17

18

In addition, Mr. Brown makes clear that the very policies Mr. Beach references actually

harm the future of solar, and stifle alternative forms of distributed technologies.

Contrary to Mr. Beach's assertion, the long-term future of rooftop solar and the policy

considerations he identifies are better served by modernized rate design that causes

distributed technologies to compete on the basis of cost rather than on their ability to

arbitrage rate subsidies as discussed by Mr. Brown.

19

20
IV.

21
SEgARA1E T3EATMEN1 OF_ROQIiTOP _soLAR S;LF-QONSQMPUQN _AND
EXPQRTS

22 Q- BEYOND IGNORING THE COST-EFFECTIVENESS OF GRID-SCALE
SOLAR, WHAT OTHER MAJ0R FLAW UNDERMINES MR. BEACH'S VOS
METHODOLOGY?23

24

25

26

27

Mr. Beach treats all rooftop solar production-both energy that is consumed

immediately by the customer and energy that is exported to the grid-as the same in

developing a value of exported solar energy. This is not, however, an appropriate way to

develop a value for exported energy. To assess the value of exported energy itself, the

28
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2

only appropriate course is to focus exclusively on the value and benefits attributable to

exported energy only, not those provided by the self-consumed energy.

3

4
Q.

5
MANY OF THE WITNESSES IN THIS PROCEEDING ASSERT THAT
ROOFTOP SOLAR CUSTOMER SELF-CONSUMPTION AND EXPORTS
SHOULD BE CONSIDERED SEPARATELY. DO YOU AGREE?

6
A.

7

8

9

10

11

12

Yes, I do. And in fact, almost all of the parties to this case contend that this proceeding

is about valuing only the exported rooftop solar energy. Specifically, Staff witness

Howard Solganick, Ms. Kobor, and Vote Solar's second witness, Mr. Volkmann, as well

as Mr. Beach all concur that the VOS methodology should establish the right value for

exported energy. This is a logical distinction. Power supplied by the utility to the

consumer is a retail product and should be priced at retail rates that are determined

through a Cost of Service Study (COSS).
13

14

15

16

By contrast, power supplied by the customer to the utility is a wholesale product and

should be priced at wholesale rates determined in the VOS process. What is critical,

however, is to appropriately account for the very real differences between the two

categories of rooftop solar energy. To establish a value for exported energy, one must

look at the benefits of exported energy only, not at the total rooftop solar output.

17

18

1 9

20

21

22 A.

Q. DO THE SELF-USE AND EXPORT PORTIONS OF THE ROOFTOP SOLAR
OUTPUT HAVE DIFFERENT VALUES?

23

24

25

26

27

Absolutely. The value of energy to the utility varies by hour and the capacity value of a

generating resource depends upon its output during the hours of peak customer demand.

It is logical that rooftop solar customers will self-consume more of their solar output at

times when it is more valuable. On hot summer afternoons at 5 p.m., energy is more

valuable precisely because consumption is high and demand is greater relative to supply.

It is also clear that customers will export more energy at ti cs when it is less valuable,

28
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1 i.e. the non-summer midday, when consumption, and therefore demand, is lower. To

2

3

value export energy the same as one values self~consL1mption grossly overstates the

value of the exported rooftop solar energy.

4

5
Further, exported energy adds another layer of intermittency. Solar is already an

intermittent resource due to weather-related conditions such as cloud cover. Assessing
6

7

8

9
It is difficult,

10

l l

the capacity benefits of exported energy requires accounting for another factor-

customer usage. Since the self-use always comes first (i.e., the export only occurs after

first satisfying the customer's total load requirements), passing cloud events and/or

increases in customer usage impact the exported energy first. if not

impossible, to establish any capacity value after considering this double layer of

intermittency.
12

13

14 Q- CAN YOU QUANTIFY THE DIFFERENCE BETWEEN SELF-CONSUMED
AND EXPORTED ENERGY?

15
A.

16

17

18

19

Using actual meter data on the peak load day of 2015 (August 15), APS observed that at

the time of peak customer consumption (5 p.m.), only 5% of rooftop solar energy was

being exported (as a percent of nameplate rating). And if one looks at the amount of

rooftop solar energy exported during the top 90 hours,4 the percentage only rises to 7%.

Yet Mr. Beach attributes a capacity value of 36.2% to 53.2% to this exported energy
20

(see Mr. Beach's Table 5).
21

22

23

24

25

26

27 4 APS uses a top 90 hours analysis as a proxy for a full-blown Effective Load Carrying Capability
(ELCC) analysis to estimate capacity value.

28

1

l

12



U

1

Q

1 Q- WHAT IS THE EFFECT ON MR. BEACH'S ANALYSIS IF THE CAPACITY
VALUE IS CORRECTED TO REFLECT THAT ONLY 5% T() 7% OF
ROOFTOP SOLAR ENERGY IS EXPORTED AT THE PEAK PERIOD?

The effect is dramatic, and is critical to accurately perform any VOS analysis. If I were

to accept the rest of Mr. Beach's methodology in Tables 4, 5 and 6, and only account for

the fact that 5% rooftop solar energy was being exported at the time of peak customer'

consumption in 2015, Mr. Beach's claimed savings for' generation, transmission, and

distribution capacity from exported energy would drop from 10.6 cents/kWh to 1.2

cents/kWh. Looking at the top 90 hours, these capacity values drop from 10.6

cents/kWh to 1.7 cents/kWh.

Q- HAS APS COLLECTED AND ANALYZED DETAILED CUSTOMER DATA IN
ORDER TO UNDERSTAND THE TRUE NATURE OF SELF-USE AND SOLAR
EXPORTS?

2

3 A.

4

5

6

7

8

9

10

11

12

13
A.

14

15

16

17

18

19

20 I

21

22

23

24

25

26

27

28

Yes, we have analyzed the available data for 28,826 residential customers who had

rooftop solar systems that were operating for all of 2015. We excluded customers for

whom we did not have complete information and customers that installed rooftop solar

after January l. At the end of 2015, we had 39,171 rooftop solar residential customers

on our system, so the analysis covers a large portion of our current rooftop solar

customer base, and can be used to accurately understand and characterize solar self-

consumption and exports in our' service territory. It is significant that this represents real

system conditions based on actual metered data, it is not modeled or projected or subject

to assumptions.

i
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1 Q- PLEASE SUMMARIZE YOUR ANALYSIS.

2

3

4

5

6 l

|

7

8

9

10

Figure 2 presents a high level summary of the analysis. The nameplate capacity of the

studied systems was 200 MWDc or 170 MWAc.5 During 2015, our sample rooftop solar

customers generated 339,356 MWhs from their rooftop solar units. Of that, 156,136

Mwhs (or 46%) were self-consumed and 183,220 MWhs (or 54%) were exported to the

grid for use by our non-solar customers. At APS's peak load hour, 5 p.m. on August 15,

2015, these rooftop solar units were producing 72.8 MWs and these customers were

self-consuming 64.0 MWs, therefore exporting 8.8 MWs to the grid. And over APS's

90 highest net system load hours for' the entire year (net of grid-scale renewable energy

contribution), rooftop solar customers exported an average of 11.5 MWs to the grid.

The maximum export during any one hour was 128.6 MWs which occurred on April 16

12 at 1 p.m.

13

14

15

16

17

18

One of the most interesting aspects of this data is that it indicates these rooftop solar

customers actually export more energy over the course of the entire year than they use to

offset their own consumption. This is in contrast to the statement that Mr. Beach makes

on page 13 of his direct testimony that only 30 - 40% of the total rooftop solar output is

exported. The actual data indicates that these rooftop solar systems look more like a

wholesale generator than an "energy efficiency" device.
19

20

21

22

23

24

25

26

27

5 Rooftop solar produces direct current, or DC power. Alternating current (or AC) power is what flows
on the grid. Before rooftop solar energy is exported to the grid, it is converted to AC power. Unless
otherwise noted, all capacity measurements in this testimony are stated in AC.
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Residential Systems Included 28,826

Nameplate Rooftop Solar Capacity (MWs-AC) 170

Total Rooftop Solar Production at Peak Load Hour (MWs) 72.8

Self-Consumption at Peak Load Hour (MWs) 64.0

Total Exported al Peak Load Hour (MWs) 8.8

Maximum Export on April 16, 2015 at l p.m. (MWs) 12866

Average Exported Over Top 90 Hours (MWs) I 1.5

q

I

F
l

I

9
1 Figure 2 ._ Summary of Residential Solar DG Analysis
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NATURE OF ROOFTOP SOLAR GENERATION.
ABOUT THE SEASONAL
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Over the course of the year, exported rooftop solar energy was highest in April and May, |

with  rooftop solar  customers exporting about two-thirds of the total energy produced

during these months. During the summer period of June through September, total solar

generation  was st i l l  h igh ,  but rooftop solar  customers self-consumed about 60% and |

exported 40% to the grid. The primary difference between the summer and non-summer I

periods is the degree of customer usage. During the summer, customers consume more

with air  conditioning units running. In the non-summer period, they consume less and .

more rooftop solar energy is available to be exported to the grid. Figure 3 provides the

amoun t  of sel f-consumpt ion  and expor t  energy on  a  mon th ly basis,  as wel l  as the

percentage that is exported on a monthly basis .
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56.1%

59.7%

g<

5'4j§!{-*'53T1't

n

1

9

10
Jan Feb M a r  A p r  M a y  J u n Jul Aug Sep O c t  Nov Dec

Consumed Exported
11

12

13 Q.I
I

ON APS'S PEAK DAY IN 2015, HOW DID ROOFTOP SOLAR GENERATION,
BOTH SELF-CQNSUMED AND EXPORTED, COMPARE TO APS'S LOAD
SHAPE OVER THE COURSE OF THE DAY?

14
A.

15

16

17

18

19

20

Figure 4 sets forth the relevant data. During all hours of rooftop solar production, our

rooftop solar customers self-consumed more energy than they exported to the grid. The

maximum export occurred in the morning when APS system load was relatively low,

and steadily declined after ll a.m. for the rest of the day as customer consumption

continued to build. During the late afternoon hours, when APS customer consumption

was peaking, rooftop solar customers self-consumed the vast majority of their rooftop

solar generation and exported very little. And, when APS hit its annual peak load at 5
21

I
|

22

23

24

p.m., rooftop solar was exporting only 8.8 MWs to the grid, or about 5% of the

aggregate nameplate capacity of all residential rooftop solar systems. Over the course of

the day, rooftop solar customers self-consumed 74% of their solar output, and only

exported 26% to the grid.
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l Figure 4 .- Residential Rooftop Solar on August 15, 2015
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12 Q. WHAT CONCLUSION DO YOU DRAW FROM THE FACT THAT ROOFTOP
SOLAR ONLY EXPORTED 8.8 Mws AT APS'S PEAK?

13

14

15

16

This data makes it clear that the vast majority of capacity-related benefits from rooftop

solar are captured by rooftop solar customers themselves. There is very little generation,

transmission, or distribution capacity related benefits left to be allocated to the export

portion of the rooftop solar energy production.

17

18

19
Q- PLEASE EXPAND ON YOUR DISCUSSION OF HOW ROOFTOP SOLAR

GENERATION WAS SELF-CONSUMED AND EXPORTED DURING A
SHOULDER MONTH DAY.

20

21

22

23

24

25

26

i
I

During non-summer (or shoulder) periods, APS's system load is much lower than it is in

the summer. During most solar hours of the day, rooftop solar customers export much

more than they self-consume. The month of April provides a good example of what

happens during a shoulder month. Figure 5 shows that on a typical day in April 2015,

our rooftop solar customers' self-consumption pattern was fairly steady from about 9

a.m. to 5 p.m., and their exports were the highest at midday while system loads were

dipping.
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Figure 5 - Residential Rooftop Solar on a Typical April Day (2015)
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12 Q- WHAT DO YOU CONCLUDE FROM THE RELATIVELY LARGE AMOUNT
OF ROOFTOP SOLAR ENERGY EXPORTED DURING LOW LOAD
PERIODS?

conclude that there is a significant mismatch between when rooftop solar customers

export to the grid and when the energy is most valuable. Due to low demand during

shoulder periods, the relatively high supply of exported rooftop solar energy is simply

not very valuable.

I

Q . IS IT APPROPRIATE TO USE THE SHAPE OF THE TOTAL SOLAR OUTPUT
OF A RESIDENTIAL ROOFTOP SOLAR SYSTEM TO DEVELGP THE
VALUE OF THE EXPORT?

I
I No, it is entirely inappropriate to take a value derived from the total rooftop solar output

and apply it to exported energy. The value of exported energy must be based on the

specific timing of when it is delivered to the grid.

I

18

v

A.

A.

r

1



Q- IN FIGURE 1 OF MR. BEACH'S TESTIMONY, HE sHOws THAT
RESIDENTIAL ROOFTOP SOLAR PASSES ALL FOUR COST-BENEFIT
TESTS AND CONCLUDES THAT IT IS A COST EFFECTIVE RESOURCE.
DO YOU AGREE WITH HIS CONCLUSION?

Absolutely not. If Mr. Beach had correctly accounted for the limited value of exported

energy, residential rooftop solar would have failed three of the four tests, and the

conclusion would have been that it is not a cost effective resource for anyone other than

the rooftop solar customer. The only cost test that would still show a favorable result is

the participant test, which only looks at the cost/benefit from the perspective of the

participating rooftop solar customer.

1

2

3
A.

4

5

6

7

8

9

10

11

12

13

14
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16

17
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22

23

24

25

26

27

28

In Figure 6 below I show what Mr. Beach should have concluded if he had applied his

methodology correctly. It captures all of the separate value components that Mr. Beach

claims are provided by solar, and adjusts the total to reflect a capacity value that is based

on exported rooftop solar energy only. Note that Figure 6 only accounts for two of the

flaws that l have identified in Mr. Beach's methodology.

19
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Value Category

Residential Values
(avg, of south +

west)

Comments
Adjusted

Value

Energy 6.2 Provided by grid-scale solar (energy
losses not included, see note below)

Fuel Price Hedging 0.9 Provided by grid-scale solar

Market Price Mitigation 1.0 Provided by grid-scale solar

Capacity 7.0 Provided by grid~scale solar

Transmission 1.3 Corrected for lower export capacity
contribution during peak hours

0.2

Distribution 2.3 Corrected for lower export capacity

contribution during peak hours

0.6

Carbon 3.3 Provided by grid-scale solar

Criteria Pollutants 1.1 Provided by grid-scale solar

Water 0.2 Provided by grid-scale solar

Local Economic Benefits 4.7 Provided by grid-scale solar

Total 28.0

• Note that energy losses were excluded from this analysis. I believe that the

higher generation capacity, energy and curtailability values of grid-scale solar

would more than offset the energy loss benefits of rooftop solar.

IS 4.9 CENTS PER KWH THE VALUE OF SOLAR ACCORDING TO APS?Q-

A. No. This calculation only shows a corrected version of Mr. Beach's analysis. It is clear

that a grid-scale solar system provides a higher value product than exported rooftop

solar energy in terms of both energy value and generation capacity value. The base

grid~scale solar value is consistent with a published grid-scale solar PPA rate for the

20

Grid-scale solar
(unadjusted)

Not adjusted for higher capacity value,
energy value or curtailability benefits.

The value is the average of the two grid-
scale PPA prices cited earlier in this

rebuttal testimony.

4.1

Adjusted Tota I 4.9
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Figure 6 - Summary of Corrections Made to Mr. Beach's Table ll

(all numbers are in cents/kWh)



1

2

3

4

5

6

higher-value grid-scale product. To ensure an accurate comparison with the lower~value

rooftop solar product, the PPA rate would need to be adjusted downward to reflect the

lower energy and capacity values provided by rooftop solar. I discuss these adjustments

in greater detail in my direct testimony. For this simple comparison, however, I have

not performed the calculations necessary to show the impact on the overall value from

these and other variables.

7

8
v.

9
SPECIFIC CONCERNS REGARDING MR. BEACH'S REPORT

Q.
10

ASIDE FROM CONFLATING SELF-CONSUMEI) AND EXPORTED ENERGY,
AND THE FAILURE TO CONSIDER GRID-SCALE SOLAR, DO YOU HAVE
OTHER CONCERNS WITH MR. BEACH'S ANALYSIS?

11
A.

12

13

14

I

15

16

17

Yes, as a general matter, the analysis is based on numerous predictions about what

might happen in the future, including both load growth and customer behavior. Mr.

Beach relies on projections APS made regarding future capacity needs in connection

with APS's 2014 Integrated Resource Plan. This was appropriate for purposes of

assessing future resource needs at that time. As time passes, APS updates its resource

plans with and makes procurement decisions based 011 the best available information.

But only actual costs are used to set rates, rates are not set on the future projections of

resource values.
18

19

20

21

22

Moreover, Mr. Beach includes societal values without acknowledging that societal

values are not included in rates and cannot be accurately quantified. Finally, Mr. Beach

relies on numerous flawed assumptions designed to produce an over-the-top estimate of

the value of solar. Mr. Beach's value of solar methodology appears to exemplify many

of the flaws associated with attempting to set rates based on a long-term resource

valuation. I provide examples below. ,

23

24

25

26

27

28
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1 Q. WHAT FLAWS EXIST
METHODOLOGY?

WITHIN MR. BEACH'S ENERGY SAVINGS

2
Mr. Beach's assessment of energy value contains several flaws:

3

4

5

6

7

8

9

Mr. Beach readily acknowledges that his natural gas prices are out of date.

Although Mr. Beach claims that correcting utility rate escalation can address this

problem, this is not true. Natural gas only contributes a portion of the energy

costs in APS's retail rates. The relationship between natural gas prices and retail

rates is not one to one, and reducing Mr. Beach's retail rate escalation cannot

correct for his use of inaccurate natural gas prices.

10

11

12

13

14

15

16

Mr. Beach fails to account for the possibility of negative pricing. As discussed in

my direct testimony, negative pricing involves APS receiving compensation for

taking excess power from neighboring utilities. It is inaccurate to assume, as Mr.

Beach does, that rooftop solar will permit ever-increasing energy savings over

time when, in fact, rooftop solar energy might hinder APS's ability to take

advantage of negative prices and, hence, the value of the rooftop solar export

energy could be negative during some hours in the future.
17

18

19

Mr. Beach's energy savings analysis includes non-existent carbon tax costs.

Including potential future carbon costs is the appropriate, conservative approach

20 inappropriate to include non-existent costs

21

when planning resources. But it is

when setting rates.

22

23
BEACH'S CLAIMS REGARDINGQ» WHAT ARE THE FLAWS IN MR.

TRANSMISSION CAPACITY SAVINGS?24

25 Mr. Beach generically estimates transmission capacity savings based on generation

26

27

capacity savings. This methodology suffers from the flaw relating to exported energy

discussed above. In addition, it is a generic assessment. APS's recently filed Biennial

28

A.

A.
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1

2

3

4

5

6

Transmission Assessment provided a detailed study of actual transmission projects that

might be deferred or avoided by rooftop solar and found a single potential project that

could be defensed and that most of that result was due to the impact of energy efficiency

programs, not rooftop solar.6 Compared to Mr. Beach's generic analysis, APS's specific

study offers a more accurate conclusion regarding actual projected transmission capacity

savings.

7

8
Q-

9
IS MR. BEACH'S METH0D FOR CALCULATING DISTRIBUTION SAVINGS
FLAWED?

10

11

12

Yes. Mr. Beach's method for calculating distribution savings assumes that on-peak

capacity related savings occur, and that for every MW of peak load reduction, a MW of

distribution can be deferred. Unless APS can actually reduce distribution expenditures

13 due to rooftop solar, these savings will never occur.

14

15
Given that we have a large distribution system already in place, and that we are unlikely

to reduce new construction on the chance that future customers might install solar, the
16

very limited.
17

18

opportunity for distribution savings is APS has undertaken a detailed

evaluation of its distribution system and has found almost no opportunity for significant

distribution savings, as was documented in the R.W. Beck and SAIC studies previously
19

discussed in this docket.
20

21

22

23

If distribution savings are valued at all, they need to be based on detailed analysis of the

distribution system that will produce verified savings, and not Mr. Beach's system

average approach in which the purported savings will never materialize. This kind of

24

25

26

27

6 ARlz. PUB. SERV. co., TECHN1CAL STUDY on THE EFFECTS oF DISTRIBUTED GENERATION AND
ENERGY EFFICIENCY on FUTURE TRAnslvnsslon NEEDS, Docket No. E-00000D-15-0001 (Jan. 29,
2016).
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analysis is particularly needed if the focus is on exported energy that has even less

contribution at the time of system peak.

Q~ MR. BEACH CONTENDS THAT ROOFTOP SOLAR SHOULD BE VALUED
USING INCREMENTAL RATHER THAN SYSTEM AVERAGE LCSSES. DO
YOU AGREE?

No. In my direct testimony I explain why we should not use incremental losses. And

considering that self~consumption occurs during higher load times, and exports are

delivered at lower load times when losses are lower, it makes even less sense to use

incremental losses. If I were to use our average system energy loss rate of 7% versus

the incremental loss rate of 12% used by Mr. Beach, this would reduce his calculated

energy value by 0.3 cents/kWh.

Q- MR. BEACH APPLIES A 15% RESERVE MARGIN MULTIPLIER TO THE
CAPACITY VALUE. IS THAT CORRECT?

No. That is already accounted for in the way APS develops ELCC capacity value, so

applying it in the way that Mr. Beach does in his analysis amounts to double-counting

this value. Eliminating this value from Mr. Beach's calculation reduces his generation

capacity value by 1 cent/kWh.

Q- MR. BEACH ASCRIBED NEARLY
HEDGING VALUE TO ROOFTOP
APPROPRIATE? .

ONE CENT PER KWH
SOLAR GENERATION.

OF
IS

FUEL
THAT

1

2

3 1

4

5 A.

6

7

8

9

10

11

12

13

14 A.

15

16

17

18

19

20

21
A.

22

23

24

25

26

27

28

Absolutely not. ll appears that Mr. Beach might have misunderstood or misinterpreted

information acquired from APS to develop this value. The data request response that Mr.

Beach relies upon, included as Attachment BJA~lRB to this testimony, shows an

approximate annual average of $50 million as the difference between APS's hedged cost

of natural gas and the price of natural gas on the spot market for the years 2003 through

2012. However, this is not the same as APS's costs to hedge natural gas.

24
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Instead, it costs APS fractions of a cent per MMBtu to hedge natural gas prices. It is this

cost to hedge natural gas that could be the only relevant value in a value of solar

analysis. To the extent rooftop solar would assist APS in hedging natural gas prices

(which Mr. Beach asserts, but does not prove), APS would only avoid its hedging costs,

not the difference between the hedged cost of natural gas and the price of natural gas on

the spot market. Hedge value should not be included in the value of rooftop solar

calculation in the first place, but even if it was, it would truly be negligible.

Q- MR. BEACH ALS() ASCRIBED ONE CENT PER KWH VALUE OF MARKET
PRICE MITIGATION VALUE TO ROCFTGP SOLAR. IS THAT
APPROPRIATE?

Absolutely not. Mr. Beach claims regarding market price mitigation rely on highly

theoretical numbers from a 2010 study that cannot be considered in this VOS docket.

The 2010 study is based on outdated market information and prices. Significant changes

to the wholesale power market, including fundamental shifts in natural gas supply

caused by hydraulic fracturing technology, make any study in 2010 essentially useless

for accurately assessing future market trends.

Perhaps more importantly, the study upon which Mr. Beach relies considers all solar,

not just rooftop solar, much less exported energy. And the study highlights additional

costs caused by solar penetration, including the need for gas turbine "peaking units" and

the potential need for "expensive generation to be brought on line" to make up for

forecast errors.7 APS did not separately investigate details related to the additional costs

referenced in the NREL study. What is notable, however, is that Mr. Beach appears to

ignore the warning in this study upon which he relies regarding potential costs

7

27
|:
i.

See NREL AND GE CONSULTING, IMPACT oF HIGH SOLAR PENETRATION IN THE WESTERN
INTERCONNECTION, PAGE 7-8 (2010),http://www.nrel.gov/docs/fy1 losti/49667.pdf.
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associated with solar, and instead only references those aspects of the study that support

his position. Finally, assuming market price mitigation actually does occur, even Mr.

Beach acknowledges that the largest reductions have already occurred.

Q- TASC WITNESS BEACH AND VOTE SOLAR WITNESS KOBOR ASSERT
THAT ENVIRQNMENTAL BENEFITS OF ROOFTOP SOLAR EXPORTS
SHOULD BE INCLUDED IN THE VOS ANALYSIS. ms. KOBOR GOES ON
TO SAY THAT THE ACC REQUIRES UTILITIES TO USE THE SOCIETAL
COST TEST IN EVALUATION OF DSM PROGRAMS AND THAT THE RULES
SPECIFICALLY ADDRESS THE INCLUSION OF ENVIRONMENTAL
IMPACTS. DOES THE COMMISSION REQUIRE YOU TO MONETIZE
ENVIRQNMENTAL IMPACTS?

No. Ms. Kobor is correct that APS is required to perform a DSM cost-effectiveness test

using Staff's Societal Cost Test methodology.8 That methodology quantifies

environmental impacts (i.e., reduced tons of NOt, Sox, CON, and particulates), but does

not assign a monetary cost to them. Likewise, both TASC's and Vote Solar 's

methodology would have us give monetary credit for purported fuel or market price

mitigation, hedging expenses, distribution savings, and other externalities savings, but

those are not included in Staff's Societal Cost Test either.

Q- DO VOTE SOLAR AND TASC ADVOCATE ANY OTHER ITEMS FOR
CALCUATING THE VALUE OF SOLAR THAT WOULD BE IN CONFLICT
WITH THE WAY DSM TESTS ARE DONE IN THIS JURISDICTION?

Yes, there are at least two. Ms. Kobor advocates using a marginal loss rate and a

societal discount rate (approximately equal to the inflation rate). Our Societal Cost Test

in practice uses an average loss rate and after tax weighted cost of capital as the discount

rate. Further, DSM tests in Arizona quantify societal costs, but do not monetize them.
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8 In re Appl. of Ariz. Pub. Serv. Co. for Approval of the Company's 2012 Demand Side Mgmt.
Implementation Plan, Decision No. 73089 (Ariz. Corp. Comm'n Apr. 5, 2012).
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1 1. INTRODUCTION AND QUALIFICATIONS

2 Q. Please state your name, title, and employer.

3 A. My name is Tim Woolf. I ama VicePresident at Synapse Energy Economics, located at

4 485 Massachusetts Avenue, Cambridge, MA 02139.

5 Q. On whose behalf are you testifying 'm this case?

6 I am providing evidence on behalf of Utah Clean Energy, the Alliance for Solar Choice,

7 (TASC) and Sierra Club (together the "Joint Parties").

8 Q. What is the purpose of your sur-rebuttal testimony?

9 The purpose of my sur-rebuttal testimony is to respond to the rebuttal testimonies

10 presented by Rocky Mountain Power (RMP), the Office of Consumer Services (OCS),

11 and the Division of Public Utilities (the Division), and to clarify apparent

12 misunderstandings of the Joint Parties' proposal for an analytical framework for

13 evaluating the costs and benefits of the net metering (NEM) program.

14 2. RECOMMENDATION FOR A NEM BENEFIT-COST FRAMEWORK

15 Q. Please begin by summarizing your primary recommendation for how to evaluate the

16 costs and benefits of NEM.

17 My recommendation is fairly simple. It has three elements to it:

18 Two different metnlcs are necessary to understand the costs and benefits of NEM on

19 all customers: a cost impact analysis (i.e. revenue requirements for RMP's system),

20 and a rate impact analysis (i.e. non-NEM customer impact).

Sur-Rebuttal Testimony of Tim Woolf
Docket No. 14-035-114
Joint Parties Exhibit 7.0
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a

21 To examine costs and benefits to the utility's system, a cost impact analysis should

22 be conducted in terms of the net present value of revenue requirements (PVRR),

23 which is the same framework that is used to evaluate the costs and benefits of all

24 other types of electricity resources in Utah.

25 • To examine the costs and benefits to non-NEM customers, a rate impact analysis

26 should build off of the methodologies and inputs to the cost impact analysis, and

27 should indicate the short-term and long-tenn impacts on customer rates as a result of

28 NEM.

29 The results of the cost impact analysis will indicate the net benefits (costs) of NEM to the

30 utility system and all customers as a whole, in other words the extent to which NEM will

31 reduce (or increase) revenue requirements. The result of the rate impact analysis will

32 indicate the extent to which non-NEM customers will be affected by any cost-shifting

33 that occurs as a result of NEM, in other words the extent to which NEM will increase (or

34 reduce) customer rates. Taken together, these two analyses will provide an indication of

35 the costs and benefits the Company's system will incur from NEM, and the costs and

36 benefits that other non-NEM customers will incur firm NEM. These results can then be

37 used as inputs and considerations to a subsequent rate design process.

Sur-Rebuttal Testimony Tim Woolf
Docket No. 14-035-114
Joint Parties Exhibit 7.0 Page 2



4

38 3. SUMMARY OF KEY REBUTTAL ARGUMENTS FROM OTHER PARTIES

39 Q- Are there any overarching points about the other parties' rebuttal that you would

40 like to make?

41 Yes. The most stalking part of the other parties' rebuttal testimonies is what is missing

42 firm them. None of the other parties provide a meaningful rebuttal to the two key

43 elements of my proposal. In particular:

44 Cost impact analysis. None of the other parties explain why the costs and benefits of

45 NEM resources should be evaluated using a different methodology than that used for

46 other resources and for integrated resource planning in Utah and elsewhere. The only

47 arguments that are provided are based on the notion that such a methodology cannot

48 be used for setting rates. However, as described below, setting rates is not the

49 purpose of this docket. The Commission directed parties in this docket to develop the

50 benefit-cost framework, which is what the Joint Parties have done.

51 • Rate impact analysis. None of the other parties explain why a sound, long-term rate

52 impact analysis cannot or does not provide a useful indication of the extent to which

53 costs might be shifted between NEM and non-NEM customers.

54 In the absence of meaningful rebuttal arguments to these two key recommendations of

55 my proposal, the Commission should conclude that they are sound recommendations and

56 should be used for the NEM cost-benefit framework.

Sur-Rebuttal Testimony of Tim Woolf
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57

58 Q. Please summarize some of the key arguments that other parties make to rebut your

59 proposal.

60 Several of the other parties made similar arguments on three points, chichI would like to

61 address up front. First, some parties argued that my proposal cannot be used to set rates.

62

63

RMP argues that "The Utility Cost test is an important tool for determining the cost-

effectiveness of resource acquisition. However it is not used to set rates."1 Similarly,

64 DPU argued that "Mr. Woolfs analysis can have no real application to the setting of

rates."265

66 Second, some parties challenge the way that I have characterized lost revenues, and the

67 impacts that lost revenues have on evaluating NEM costs and benefits. RMP contests my

68 point that lost revenues are not a new, incremental cost, and notes that "NEM customers

69 are currently compensated for their excess generation at full retail rates. This is an

70 incremental cost that will ultimately be paid for by non-participating customers."3 RMP

71 also contests my point that lost revenues should not be included in the cost impact

72 analysis because they represent existing costs that are recovered from NEM customers

73 regardless of whether NEM exists.4 OCS agrees with me that the RIM test (which

74 includes lost revenues) should not be used to analyze NEM costs and benefits, but argues

1

2

3

4

Steward Rebuttal Testimony, page 6, lines 120-121 .
Davis Rebuttal Testimony, page 8, line 145.
Clements Rebuttal Testimony, page 19, lines 398-400.
Steward Rebuttal Testimony, page 8, lines 162-171.

Sur-Rebuttal Testimony of Tim Woolf
Docket No. 14-035-114
Joint Parties Exhibit 7.0 Page 4
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75 that no party has proposed the RIM test in this proceeding and therefore it does not

76 warrant further discussion.5

77 Third, some parties argued with the comment in my direct testimony that "PV generation

78 is essentially a free resource to the utility system, and it is provided at a time when power

79 costs are typically at their highest." RMP argued that PV generation is not free, and that it

80 does not necessarily occur at peak hours.6 DPU also argued that PV generation does not

81 necessarily occur at peak hours.7

82 I address these points in the following sections.

83 4. BENEFIT-COST ANALYSES AND RATE DESIGN

84 Q- Do you agree with the rebuttal critique that your proposal cannot be used for setting

85 rates or rate design?

86 No, although it is important to be clear that the cost-benefit framework, in and of itself,

87 should not be used for setting rates or for rate design anyway. Cost-benefit analyses are

88 never used for setting rates or for rate design. Cost-benefit analyses are used for the

89 purpose of determining which resources the utility should acquire. Once the resource

90 acquisition determination has been made, then rates can be designed in such a way as to

91 address cost causation and customer equity issues. The Commission has been clear that

92 the benefit-cost analysis should be a separate exercise from the rate-setting and rate

5

6

7

Beck Rebuttal Testimony, pages 3-4, lines 56-72.
Clements Rebuttal Testimony, pages 17-8, lines 362-394.
Davis Rebuttal Testimony, page 9, lines 164-176.

A.
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93 design process. These rebuttal points are further evidence that the other parties have

94 conflated the purposes and the practices of cost-benefit analyses and rate design.

95 Furthermore, it is important to be clear that the results of the benefit-cost analysis should

96 be used as inputs for rate design. In other words, the rate design considerations should be

97 made in light of the benefit-cost analysis. In this way, my NEM cost-benefit framework

98 proposal can most certainly be used in setting rates and in rate design. However, it is used

99 as an input to the rate design decisions, the rate design decisions are not used as an input

100 to the cost-benefit analysis.

101 5. LOST REVENUES AND COST SHIFTING

102 Q. Do you agree with the rebuttal arguments that lost revenues should be included in

103 the cost-benefit analysis?

104 No, not at all. It is very important to be clear about the role of lost revenues because they

105 are central to the issue of cost-shifting. The Company states that NEM customers are

106 "paid" for their generation at an amount equal to their retail rate. In fact, from the

107 perspective of the utility, and the perspective of revenue requirements, there is no such

108 "payment," Le., no money flows directly from the Company (or other ratepayers) to the

109 NEM customer as a result of the PV generation. Instead, what happens is that the NEM

110 customer pays the Company less than it otherwise wouldhave. In other words, the

111 Company recovers less revenues than it otherwise would have. These are commonly

112 referred to as lost revenues, and these occur with energy efficiency resources as well as

113 customer-side PV.

Sur-Rebuttal Testimony of Tim Woolf
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114 Q. Why are lost revenues from customer-side PV such an important issue?

115 Lost revenues firm customer-side PV are an important issue because they can ultimately

116 lead to cost-shifting between NEM and non-NEM customers. This occurs because

117 electricity rates include both variable ad fixed costs. Customer-side PV can avoid the

118 variable system costs embedded in rates, but not the fixed costs (at least in the short-

119 term). Therefore, lost revenues result in "lost contribution to fixed costs." If the utility

120 does not recover the full contribution to fixed costs, then it may not collect enough

121 revenues to cover its total costs. At the time of the next rate case, the utility will increase

122 rates to reflect the reduced sales levels and to be sure to make up for any lost contribution

123 to fixed costs going forward. This increase in rates will be experienced by all customers

124 in the relevant rate class. It is this increase in rates that leads to a shifting of costs Hom

125 NEM customers to non-NEM customers .

126 This process is why I recommend that, in addition to the cost-benefit analysis, the

127 analytical framework also include a rate impact analysis. Before designing rates for net

128 metering and non-net metering customers, the Commission must evaluate the cost-

129 shifting issue by analyzing rate impacts. Once the Commission has gathered information

130 on the costs and benefits incurred by other customers from the net metering program,

131 then it can develop rates in light of those costs and benefits. Rate design is the

132 appropriate mechanism to address any cost shifts, limiting the acquisition of a least-cost

133 resource is not.

:Rebuttal T mony of Tim Wo`
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134 Q- Do the other parties include lost revenues in their NEM benefit-cost framework?

135 A. Yes. Both the RMP proposal and the OCS proposal, as described by Witness Hayet,

136 clearly include lost revenues in the calculation of NEM costs.8

137 Q- Witness Beck claims that no party in this docket is proposing the RIM test, and

138 therefore it does not warrant discussion. Do you agree?

139 No. The only difference between the Utility Cost test and the RIM test is that the RIlV[

140 test includes lost revenues. In my view, any benefit-cost analysis that includes lost

141 revenues is essentially the same as the RIM test. While some parties may not wish to call

142 it the RIM test, there is no question that including lost revenues in the benefit-cost

143 analysis is essentially equivalent to using the RIM test.

144 As noted above, other parties do include lost revenues in their proposed cost-benefit

145 frameworks, so there is no question that lost revenues are relevant to this discussion. In

146 fact, lost revenues are the primary contribution to the most vexing issue in this entire

147 docket: how to address the impacts of cost-shifting.

148 Q- How do you recommend that lost revenues, and related cost-shifting, be addressed

149 in the NEM benefit-cost framework?

150 Lost revenues should not be included in the cost impact analysis. As I describe in my

151 direct testimony, lost revenues are not a new cost, do not affect revenue requirements,

8 Clements Direct Testimony, pages 10-11, lines 230-237, Hayet Direct Testimony, page 9, lines 200-207.

A.
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152 and will not increase revenue requirements regardless of the NEM generation, and

153 therefore, they should not be included in the cost-impact analysis.

154 However, lost revenues should be considered in the rate impact analysis. The very

155 purpose of the rate impact analysis is to estimate the likely impact on customers as a

156 result of any cost shifting Ii*om NEM, which is caused by lost revenues from NEM.

157 In my illustrative rate impact analysis, the lost revenues are included in the calculations .

158 This is achieved by estimating future rates in the "with PV" case in such a way that the

159 utility is allowed to recover its costs despite the reduced rates in that case. Figures 1 and 2

160 in my direct testimony indicate what the magnitude of the lost revenues are likely to be

161 under the cases analyzed.

162 6. PV GENERATION IS A VERY LOW-COST RESOURCE

163 Q- Do you agree with the rebuttal to your statement that PV generation is essentially a

164 free resource?

165 No, I do not agree with the rebuttal testimony on these points. First, I acknowledge that

166 NEM may require some costs from the utility, in terms of administration costs and costs

167 for supporting the distribution grid. For this reason, I include these costs in my cost

168 impact analysis." My point here is that the vast majority of the costs of the power, the

169 equipment cost, the installation cost and any maintenance costs, are paid for by the host

170 customer, not the utility and not the other customers. Therefore, this power is

9 Woolf Rebuttal Testimony, pages 34-35, lines 645-654.
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171 "essentially" Hee. Maybe it would be more accurate to say that this power is "very low

172 cost."

173 with regard to the timing of the PV generation relative to peak demands, I was just

174 making a very general point. This point about the timing of PV generation does not in

175 any way undermine the NEM cost-benefit framework that I have proposed. In general,

176 the cost-benefit analysis should use the best information available to determine the

177 avoided costs of PV for when it is likely to be generating.

178 7. OTHER REBUTTAL ARGUMENTS

179 Q. RMP argues that the DSM cost-benefit tests are not relevant for analyzing the costs

180 and benefits of NEM. Do you agree?

181 No. I address the arguments made by the Company on this point in my rebuttal

182 testirnony.1° In sum, there is no meaningful difference between DSM and NEM resources

183 that would warrant fundamentally different treatment in evaluating cost-effectiveness.

184 The Company argues that the DSM tests would have to be fundamentally altered in order

185 to be used for NEM. 11 This is simply not true. The Utility Cost test can, and should, be

186 used for the cost impact analysis, there is no need for any modifications to the structure

187 of that test.

Woolf Rebuttal Testimony, pages 17-20, lines 312-383 .
Steward Rebuttal Testimony, pages 7-8, lines 155-161.

A.
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188 It is fair to say that the Utility Cost test would need to be supplemented by analysis of the

189 cost-shifting, lost revenues, and rate impacts of NEM. But this does not require a new or

190 a modified test, as this can be achieved with a rate impact analysis.12

191 Q- Some parties argue that the avoided costs used in your illustrative analysis are too

192 high or too speculative. 13 Do you agree?

193 No. Again, this topic is not central to my testimony, and is addressed in the testimony of

194 Witness Norris for the Joint Parties. In general, the cost-benefit analysis should use the

195 best information available to determine the avoided costs of PV. This criticism of my

196 testimony has no bearing on the validity of my central recommendations for an analytical

197 framework for how to analyze the costs and benefits of NEM to the utility system,

198 including non-NEM customers .

199 Q- OCS claims that you have mischaracterized the effect that NEM credits will have on

200 the low-income discounted rates, and on revenue requirements." Do you agree?

201 No. Witness Beck does not explain why she believes it is a mischaracterization. It is

202 simply a fact that any NEM credits that remain at the end of a year will be used to help

203 pay for the low-income discount rate, reducing the revenue otherwise required in the

204 absence of the credits. Any such reduced revenue requirements would represent a benefit

205 to all the customers that contribute to the low-income discount rate.

12 Shave argued in several contexts that rate impact analyses should be applied to DSM, to supplement the results
of the benefit-cost analysis, for the same reasons that they should be applied to NEM benefit-cost analyses.
Clements Rebuttal Testimony, page 16, lines 347-358; Hayet Rebuttal Testimony, pages 13-14, lines 263-277.
Beck Rebuttal Testimony, page 8, lines 173-176.
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206 Q- DPU claims that your proposal would rely upon IP information that is not

207 necessarily relevant to NEM.15 Do you agree?

208 No. Witness Davis refers to several elements of the Colnpany's current IP, and notes

209 that some of them are not consistent with the addition of PV to the RMP system. While

210 this may be true, these points do not suggest that my proposal is inappropriate. I am not

211 suggesting that the Company's current IP be used for this purpose, or necessarily any

212 future IP if it is not consistent with NEM development. My primary point is that the

213

214

central underlying methodology of evaluating resources in an IP, by using the present

value of revenue requirements, should be used for the NEM cost-benefit analysis. 16

215 8. CONCLUSIONS AND RECOMMENDATIONS

216 Q- Are any of the arguments made by other parties in their rebuttal testimonies

217 meaningful, or compelling enough to suggest that your analytical framework is not

218 appropriate or should be modified in any way?

219 No. None of the parties provided any compelling evidence as to why the costs and

220 benefits of NEM should be treated any differently than other electricity resources.

221 Instead, the criticism from other parties stems from the conflation of cost-effectiveness

222 and rate design. None of the parties provided any evidence to suggest that long-term rate

223 impact analyses cannot, or should not, be used to indicate the extent to which NEM might

15 Davis Rebuttal Testimony, page, 10 lines 184-193.

16 Ideally, the IP inputs and assumptions will be consistent enough with the development of NEM that the IP, or
certain elements of the IP, can be used for assessing the cost impacts ofNEM.

A.

A.
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224 result in the shifting of costs from NEM customers to NEM customers, or that these

225 results could not inform subsequent rate design determinations.

226 Q- Please summarize your recommendations.

227 I continue to stand by all of the recommendations provided in my direct testimony. In

228 particular:

229 The Commission should re-affirm that a cost-benefit analysis should be conducted

230 separately from rate design determinations, and clarify that rate design alternatives

231 should be considered in light of the results of the benefit-cost analysis.

232 • The Commission should require that the NEM cost impact analysis be based on net

233 present value of revenue requirements, consistent with the conventional practice of

234 evaluating all types of supply-side and demand-side resources in Utah.

235 • The Commission should clarify that lost revenues from distributed generation

236 resources should not be included in the cost impact analysis in any way.

237 The Commission should require the Company to conduct a rate impact analysis.

238 which does account for lost revenues and cost shifting, to indicate the extent to

239 which customers who do not install distributed generation resources might incur

240 costs from those who do.

241 Q- Does this conclude your sur-rebuttal testimony?

242 Yes, it does.

Sur-Rebuttal Testimony of Tim Woolf
Docket No. 14-035-114
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1
DIRECT TESTIMGNY OF ASHLEY c. BROWN

ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY
(Docket No. E-00000J-14-0023)

2

3

4

5

6

7

8

9

10

Q-

INTRODUCTION

PLEASE STATE YOUR NAME, OCCUPATION, AND ADDRESS.

My name is Ashley C. Brown. I am Executive Director of the Harvard Electricity Policy

Group (HEPG) at the Harvard Kennedy School, at Harvard University. HEPG is a

"think tank" on electricity policy, including pricing, market rules, regulation,

environmental and social considerations. HEPG, as an institution, never takes a position

on policy matters, so my testimony today represents solely my opinion, and not that of

the HEPG or any other organization with which Imai be affiliated.

11

12
Q- PLEASE DESCRIBE YOUR PROFESSIONAL QUALIFICATIONS.

13

14
I

15

16

17

18

19

20

21

I am an attorney with extensive experience in infrastructure, especially energy and

regulatory matters. I served 10 years as a Commissioner of the Public Utilities

Commission of Ohio (1983-1993), where was appointed and re~appointed by

Democratic Governor Richard Celeste. I also served as a member of the NARUC

Executive Committee and as Chair of the NARUC Committee on Electricity. I was a

member of the Advisory Board of the Electric Power Research Institute. I was also

appointed by the U.S. Environmental Protection Agency as a member of the Advisory

Committee on Implementation of the Clean Air Act Amendments of 1990, where I

served on the subcommittee charged with implementing emissions trading. I am also a

past member of the Boards of Directors of the National Regulatory Research Institute

and the Center for Clean Air Policy. I have served on the Boards of Oglethorpe Power

Corporation, Entegra Power Group, and e-Curve, and as Chair of the Municipal Light

Advisory Board in Belmont, MA. I serve on the Editorial Advisory Board of the

Electricity Journal.

22

23

24

25

26

27

28
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1

2

3

4

5

6

7

8

9

10

I

11

12

I have been at Harvard continuously since 1993. During that time I have also been

Senior Consultant at the film of RCG/Hagler, Bailly, Inc. and have been Of Counsel to

the law firms of Dewey & LeBouef and Greenberg Traurig. have also taught in

training programs for regulators at Michigan State University, University of Florida, and

New Mexico State University (the three NARUC sanctioned training programs for

regulators), as well as at Harvard, the European Union School of Regulation, and a

number of other universities throughout the world. I have advised the World Bank and

the Inter-American Development Banks on energy regulation and have advised

governments and regulators in more than 25 countries around the world, including

Brazil, Argentina, Chile, South Africa, Costa Rica, Zambia, Tanzania, Namibia, Ghana,

Mozambique, Hungary, Ukraine, Russia, India, Bangladesh, Saudi Arabia, Indonesia,

and the Philippines. I have written numerous journal articles and chapters in books on

electricity markets and regulation, and I am co-author of the World Bank's Handbook

for Evaluating Infrastructure Regulatory Systems.

I hold a B.S. from Bowling Green State University, an M.A. from the University of

Cincinnati, and a J.D. from the University of Dayton. I have also completed all work,

except for the dissertation, on a Ph.D. from New York University. My current CV is

provided as Attachment ACB-IDR.

13

14

15
16
17

18
19

20 Q. HAVE YOU PREVIOUSLY
CORPORATION COMMISSION?

TESTIFIED BEFORE THE ARIZONA

21

A.
22

Yes. I submitted Surrebuttal Testimony recently in the UNS Electric Docket No. E-

04204A-15-0142. I have also testified before FERC and various state commissions as

well as before Congressional and state legislative committees.
23

24

25

26 A.

Q. ON WHOSE BEHALF D() YOU OFFER TESTIMONY?

On behalf of the Arizona Public Service Company.

27

28
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Q- WHAT IS TIIE PURPOSE OF YOUR TESTIMONY?
1

2

3

4

5

6

7

8

9

10

11

The purpose of my testimony is to explain why regulators should view "value of solar"

(VOS) analyses with a great deal of skepticism. It is an approach to pricing that is

completely inconsistent with the two tested and proven methods of pricing electricity:

costs and/or markets. Most advocates for a VOS approach do not even suggest that it is a

pricing methodology that should be broadly applied, but seek to use it for the sole

purpose of guiding (or perhaps actually setting) the price of rooftop solar, while pricing

every other generating resource, including large scale renewables, using the traditional

basis of costs and/or market. That, of course, would result in a discriminatory, largely

incoherent, approach to pricing in the increasingly competitive electricity market, and

have potentially disruptive effects on the overall efficiency of the power sector. VOS

approaches are, as will be shown below:
12

13 highly subjective;

14

15
focused on generalities and largely lacking in the granularity demanded by the

complexities of the electric sector,
16

17 arbitrary and policy presumptive about selecting which externalities to consider,

18

19

and

20
often devoid of such critical contexts as costs, markets, technology evolution,

and the full range of options in the marketplace.
21

22

23

24

In short, the value of a VOS analysis is, at best, highly marginal. It is, in the ultimate

irony, eerily reminiscent of a major policy mistake in the power sector less than three

decades ago.

25

26

27

28
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Q_ WHAT IS YOUR OPINION OF "VOS" ANALYSIS, GENERALLY?
1

A.
2

I
3

4

5

I have serious reservations about the whole notion of VOS analysis, reservations that go

well beyond any disagreements about the methodology used in particular studies.

question whether "VOS" analysis is a technique that should be used at all because of its

inherent vulnerability to distortion and to the extent it is applied to distributed solar and

not to other resources, it is already a skewed, market distorting, analysis .
6

7 Q, HOW IS YOUR TESTIMONY ORGANIZED?

8 My testimony:

9

10
Establishes a benchmark through a brief review of the two bases of traditional

pricing: markets and costs,
11

12

13

14

15

Examines the historical parallels of Public Utility Regulatory Policies Act

(PURPA) implementation, reviewing the problems of "avoided costs" analysis

under PURPA, which give a good picture of the kinds of problems "value"

analysis may also encounter,

16

17
Discusses the problems of VOS analysis, progressing from the most general to

the most particular, as follows:
18

19 O Problems inherent in the idea of "VOS" analysis,

20

O Common conceptual problems in framing approaches to "VOS" analysis,
21

22 O A review of the specific VOS categories proposed by IREC, and

23

O A review of four "VOS" studies, which illustrate key issues related to
24

VOS analysis,
25

26 Discusses some of the policy implications of the problems with VOS analysis,

27 and

28
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1

2

Concludes with some high-level recommendations to the Commission about how

VOS studies should (and should not) be used in decision-making.

3

4
11. THE BENCHMARK; MARKET PRICING AND COST-BASED PRICING

5

6 Q. IN YOUR VIEW, WHAT IS THE BEST WAY TO ESTABLISH PRICES?

7

8

9

10

11

12

13

14

15

16

17

18

19

Optimally, prices should be established by market forces. This is not always possible.

Where market imperfections exist, the discipline of a competitive market is missing, and

it is appropriate to regulate based on costs in order to best replicate what would have

happened if the market were shorn of its imperfections. Prices determined by a

competitive market or derived from cost-based regulation are essentially subject to an

external discipline that should both result in efficient resource decisions that are devoid

of arbitrary or "official" preferences. Subjective consideration of the "value" of

particular technologies and where they may rank in the merit order of "social

desirability" effectively removes the discipline that is more likely to produce efficient

results. Whereas both the marketplace and transparent cost-based regulation are likely to

produce coherent pricing that allows us to enjoy a degree of comfort knowing that

efficient performance will likely lead to productivity, subjective consideration of soft

criteria, like a laundry list of "values" of solar, independent of any comparison with

other resources, are a step away from coherence, efficiency, and consumer benefits.
20

21

22 111. HISTCRYz PURPA AND THE p1TF,Ls OF 'AVOIDED cosTs 9

23 "Those who don 't know history are doomed to repeat Ir. " George Santayana

24

25

On "Hegel remarks somewhere that all great world-historic facts and personages

appear, so to speak, twice. He forgot to add: the frst time as tragedy, the second time as

free. " Karl Marx
26

27 Or, "Déjd Vu all over again. " Yogi Berra
28
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Q- WHAT IS THE RELEVANCE OF HISTORY TO THE VOS DISCUSSION?
1

2

3

4

5

The debate over resource value and how to assess it is not new. For those of us who

were involved in the power sector in the efforts to implement certain aspects of the

Public Utilities Regulatory Practices Act (PURPA) in the 1980's, this entire VOS

discussion is pure deja Vu. We have the real benefit of knowing what the outcome was,

so we can use that knowledge to avoid repeating the policy/pricing errors .
6

7

8

9

10

11

12

13

14

15

16

17

Many advocates of VOS approaches, however, would have us repeat the same misted<es

made just a generation or so ago. The attempt at the time was to administratively impose

prices without regard to costs or markets, to somewhat arbitrarily try to monetize some

externalities and not others, to impose cross subsidies or skew competition to achieve

"desired" outcomes in technology and market position, and to define "avoided costs" in

ways that were often less reflective of the economics than of predetermined policy

biases. The results were arbitrarily high, or in other cases, arbitrarily low, figures for

avoided costs, stranded assets and/or forfeiture of potentially valuable assets, power

plant contraptions designed to take advantage of policy prescriptions rather than

efficiency and productivity potential; and a highly inefficient market for generation that

administratively determined winners and losers.

18

19

20

21

22

The "avoided costs" debate was not exclusively focused on one resource, as the VOS

debate today exclusively focuses on rooftop solar. The concept, however, and to a

remarkable degree the "calculations" and reasoning, were substantially the same then as

they are now. The results of the l980's experience was that the FERC was forced to

intervene and impose a market-based bidding regime to discipline a process that had
23

clearly gone awry.
24 I

25

26

27

So why are we doing this again, in the time when we have smart technology, a highly

competitive market in generation, much smarter prices, and a completely changed

environmental context? We have evolved significantly, and yet, with the use of VOS

28
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Q.

FERC further required that each state define the appropriate avoided cost rate, and allow

smaller QFs to access that rate as a "standard offer rate" (larger QFs could be required to

go through a process of individual negotiation.)2 The implementation of PURPA was

largely left to the states, although FERC retained certain oversight and definitional

In 1978, Congress enacted PURPA. Among other things, PURPA encouraged the

development of alternative power, including renewable energy and cogeneration, by

requiring utilities to purchase energy and capacity from qualifying facilities (QFs) at

their incremental or avoided costs. "Avoided costs" was defined as: "[T]he incremental

costs to the electric utility of electric energy or capacity or both which, but for the

purchase from the QF or QFs, such utility would generate itself 01' purchase from

another source." \

WHAT HAPPENED IN THE l980S?

analysis, we are at risk of replicating a process whose ending, we all know, was most

unhappy.

1

16
I
=Ix
-»:l

Powers.

17

I8: Q,

19' A.

WHAT WAS THE EXPERIENCE WITH "AVOIDED COSTS" UNDER PURPA?

r
r

20

"Avoided costs," originally, were a kind of very simple value analysis, including only

avoided energy and capacity costs. Over time, however, states not only took quite

21

g
)
1.

i,

diverse paths to ascertaining the avoided costs, but many went beyond energy and

22
El
i t
I
I

23

capacity and factored environmental and other externalities into their calculations. The

calculations were also handicapped by the fact that wholesale markets and transmission

24
18 CRF §292.lOl(b)(ii)(6) (Public Utility Regulatory Policies Act of l 978).

25

26

H

l

$ 5

27
9I

I

z Fox~Penner, Peter, WillForman. BobMudge, Jens Schoene, Saner Sergicic, and Bruce Tsuchida,
Comparative Generation Costs of Utility-Scale and Residential-Scale PV in Xcel Energy Colorado 's
Service Area, The Brattle Group, July 2015, p. 6. Please see:
lggtp:/_/ww.bragtle.com/svstem/publications/pdfs/00Q005/I88/original/Comparative Generation Costs
of _Utility-Seale_cmd_ Residential-
Scale _PV in_Xcel__Enggy_coLqrado's_Service_Area.paf?1436797265_.
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pricing, while in existence, were by today's standards rather primitive and yielded

incomplete and constrained cost and market data. The absence of sophisticated pricing

in the wholesale energy market was an important factor in this complexity, resulting in

multiple competing methods for determining the cost savings from energy provided.

Further complicating matters were attempts to offer long-term contracts to QFs, which

necessitated assumptions about fuel costs, factoring in future, but then unknown,

environmental regulation, the effects of enabling new technologies in the marketplace,

alleged system benefits, and many other factors projected well into the future.3 It should

also be noted that states were all over the board on how they considered existing

10 capacity in determining which costs were avoidable and which were not.

11

12
Given all of those uncertainties, as well as the resource and technology biases in various

jurisdictions, not surprisingly, the resulting "standard offer rates" varied widely among
13

14

15

states. Some states used very conservative avoided cost estimates, others were extremely

generous. In a few states, extremely generous standard offer rates resulted in a flood of

QFs from which utilities
16

were required to purchase power at prices many utilities

claimed were far above their actual avoided costs. While many states tried to monetize
17

I

18

19

20

21

22

23

all of the benefits al' costs associated with avoided cost calculations, the resulting prices

were the result of administrative discretion largely undisciplined by either costs or

markets. Worsening the problem, avoided cost projections made near the height of the

energy crisis seriously overestimated the future prices of oil and natural gas, with the

result that many utilities entered into long-term agreements to purchase power under

PURPA that were based on wildly overestimated values for future "avoided costs."4 The

result was chaotic. In many jurisdictions QF's contracts were highly priced and therefore
24

25

26

27

3 In most cases, it was the regulators who did the calculations, but, occasionally it was the legislatures.
New York, for example, had a statute that said that QF contracts had to be at least 6 cents per kph. New
York Public Service Law §66~c(2)(a).
4 Basheda,Greg,Frank Graves and Philip Hanser. PURPA: Making the Sequel Better than the Original.
Prepared for EEl (December 2006) at pgs. l2~ la. Please see:
http://www.eei.org/issuesandpoligy/stateregulation/Documents/purpa.pdf.
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1

2

3

4

5

attracted many investments, the totality of which drove up prices for consumers. By the

l990's, newspapers were reporting billions of dollars of additional costs going to

support poorly maintained projects producing power at as much as five times the going

rate.5 In other states, the avoided cost was set so low that very little non-utility

generation materialized.

6

7
I

FERC's response to the situation evolved over time. In 1998, in response to appeals

from New York utilities arguing against New York's intentional adoption of a rate well
8

above actual "avoided costs," FERC changed its original position to rule that states
9

10

11

12

13

14

15

could not set above-market avoided cost rates, citing "the proliferation of qualifying

facilities" as one of the reasons for this change.6 Similarly, FERC eventually gave up on

trying to correct and improve administrative avoided cost determinations, beginning

with a Notice of Proposed Rulemaking in 1988, but by 1998 abandoning this effort and

instead endorsing state efforts to use competitive procurement mechanisms to establish

costs.7 And, in fact, perhaps in part as a reaction to the obvious problems of PURPA, by

1998, utility restructuring was underway in many parts of the country.8
16

17

18

Thus, the use of highly subjective criteria for pricing generation proved to be a very

serious policy mistake, which, while well intentioned, had the adverse effect of

19

20

21

imposing unreasonable prices (too high in some states and too low in others), and

misallocating capital in ways that rendered markets less efficient and failed to incept

productivity gains. The lessons of that experience were costly, but once they were fully

22

23

24

25

26

27

5 Bailey, Jeff. "Carter-era Law Keeps Price of Electricity Up in Spite of a Surplus." Wall Street Journal
17 May 1995.
6 Re Orange & Rockland Utilities, Inc., Rockland Elem. Co., Pike County Light & Power Co., 92
P.U.R.4th l (F.E.R.C. Apr. 14, 1988).
7 Admin. Determination of Full Avoided Costs, Sales of Power to QualQ'ying Facilities, &
Interconnection Facilities, 84 FERC 'll61265, 62300 (F.E.R.C. Sept. 21, 1998).
8 "Indeed, restructuring itself may have been partly induced or encouraged by the sometimes imbalanced
and uneconomic results of PURPA. There is a strong correlation between the states with the largest
PURPA supply and their early pursuit of retail access." Basheda, Greg, Frank Graves and Philip Hanser.
PURPA: Making the Sequel Better than the Original.Prepared for EEl (December 2006) at p. 2.
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1

2

3

4

understood, we adhered to policies in which prices were highly disciplined by

increasingly competitive and sophisticated markets, or, where a market failed to

accomplish that, by cost based regulation, both of which are highly disciplined and far

less vulnerable to subj ective manipulation.

5

6 Q. SO WHY IS THE PURPA EXPERIENCE RELEVANT TO THE IDEA OF A
"VOS" ANALYSIS?

7
A.

8

9

10

11

12

13

14

The attempts to use laundry list, out of context, VOS analyses,9 either to set rates, or

even as a guideline to assessing the reasonableness of prices (e.g., those under Arizona's

net metering regime) is, for the most part, an effort to replicate and reinstate, albeit

solely for the advantage (or in a few cases the disadvantage) of a single technology

(rooftop solar), a pricing methodology that proved to be highly undisciplined,

misallocated capital in inefficient ways, distorted prices for both consumers and

producers, skewed both energy and capacity markets, effectively chose winners and

losers on an administrative rather than performance basis, and ultimately led to FERC
15

having to intervene in matters heretofore subject to state regulation.
16

17

18

19

20

21

22

23

Another dynamic of the VOS debate that is reminiscent of the PURPA implementation

issues of the l980's is the use and abuse of monopoly power. Rooftop solar interests

routinely argue that utilities want to preclude competition from rooftop solar in order to

preserve their monopoly. While I do not subscribe to that point of view, it is worth

noting that there is a supreme irony in that contention. Solar advocates who call for the

use of VOS analysis in either guiding or actually setting the prices for rooftop solar, are,

in fact, trying to take advantage of monopoly power and lack of customer choice to

24

25

26

27

9 By "laundry list, out of context, VOS analyses," I am not trying to devalue rooftop solar, but, rather, I
am referring to the common genre of efforts that monetize a long laundry list of "values," based on
inherently unreliable long-term projections of value, without any reference to other competing options to
attain the same values more cost-effectively. What I am referring to throughout this paper when I refer to
"VOS" analysis is this kind of laundry list in a vacuum (derived in a carefully selected, arbitrary, and
often biased way) approach, not efforts like those of witness Albert to evaluate rooftop solar within the
full context of other competing technologies.
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1

2

3

4

5

6

7

8

9

10

11

12

13

enable the price paid for rooftop solar to be escalated above market or costs, by

administratively and creating highly selectively adders to the price paid for rooftop solar

to reflect claims of non-economic or fully internalized "benefits," while at the same time

ignoring similar non-economic or non-intemalized costs. No competitive or cost-based

pricing regime would allow that to happen. But it is doable in a monopoly setting, and

that is precisely what a number of the VOS studies are advocating, much like some

interest groups did on the PURPA debates of the l980's. The irony, of course, is that

those advocating such an approach are, in fact, trying to claim for themselves the

advantages of monopoly power. In short, much like in the PURPA debate in the 1980s,

certain new entrants into the market are not trying to compete on a level playing field,

but rather are trying to take a piece of that monopoly power to get far above-and out-of-

market prices for their product. So the question of the use and abuse of monopoly power

is very much a part of this issue.

14

15 Q- so ARE YOU SAYING "VOS" ANALYSIS IS PURPA'S "AVGIDED COST"
ANALYSIS ALL OVER AGAIN?

16

17
VOS analyses have all of the problems of historical avoided cost analyses, and more.

VOS studies/arguments, are, like PURPA implementation prior to FERC's imposition of
18

19
marketplace discipline into pricing, an attempt to administratively and selectively

choose criteria to alter pricing that would otherwise be set by either the market or costs.
20

21
VOS approaches also can lead to the use and abuse of market power in order to benefit

particular products and services.
22

23

24

25

26

27

Historically, we have used two methods of pricing electricity, cost-based regulation and

competitive markets. PURPA modified those a bit by offering a variation of cost-based

regulation, namely avoided costs. That in itself, as I discuss, created many problems.

The idea of a "value" analysis takes matters even further. We have never used subjective

notions of "value" to set prices. There is good reason for that. Value is subjective, easily

28
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2

3

4

5

6

7

8

9

10

11

manipulated, generally non-transparent, and lacks the discipline imposed by markets and

cost-based regulation. There is also little or no precedent in U.S. regulation, or

regulation anywhere, to use a "value of" approach to one resource, while applying the

rigors of markets and/or regulation to other competing resources. It has been well-

recognized that such widely varying methods of pricing applied to competing resources

has adverse consequences, such as reducing market efficiency, distorting price signals,

and misallocating capital. The history of PURPA teaches us the pitfalls of "avoided

cost" analysis. If anything, a "VOS" analysis, straying even farther from the discipline

and transparency of markets and cost-based pricing than an avoided cost analysis, has

the potential to lead to even more problems than those experienced during the

implementation of PURPA.

12

13

14

15

In short, we know how the VOS movie will end, so why are we going to replay it?

More specifically, why would we want to play it out in the context of 2016, when we

have much more sophisticated technology and far more efficient energy markets, both of

which enable smart and precise prices to be set by the markets, or if need be, by cost of
16

service regulation.
17

18

IV. WHAT'S WRONG WITH A "VOS" ANALYSIS?
19

20

21
Q, CAN YOU GIVE AN OUTLINE OF WHAT YOU SEE AS THE PROBLEMS OF

VOS ANALYSIS?

22 A.

23

24

Yes. I organize my discussion of the problems of VOS analysis in order from the most

general and inherent to more and more specific issues, ending with an overview of some

key problems in four specific VOS studies.

25

26

27

28
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even any commonly accepted criteria to assess in ascertaining value.

The reason we see such wide variation is that VOS studies are inherently subjective and

arbitrary. Study findings are easily distorted in subtle ways to match any agenda. There

is no commonly accepted methodology for doing VOS analysis. Indeed, there are not

Studies of the "VOS" are highly subjective and readily manipulated because there is Ne

established methodology, and, furthermore, given the complexity of the analyses needed

to assess all the various "VOS" claims, no analysis can effectively avoid the need to

make multiple subjective analytical judgments. Thus, every such analysis is subject to

the biases and policy predispositions of the authors and/or sponsors of such studies. This

reality is well illustrated by the extraordinarily wide variance in the conclusions of such

studies. The range is dramatic, with a VOS study in Louisiana which found a negative

value, while a VOS study in Maine calculated a value of 33.7 cents/kWh. l0_l 1,12

WHY DO YOU SAY THAT
READILY DISTORTED?

¢
|. Problems that can't be fixed: "VOS" analysis is inherently subjective.

readily manipulated. and inherently skewed

"VUS" ANALYSIS IS SUBJECTIVE AND

19

20 I

i

21

22

23

24
s

25

26

27

no Dismukes, David E. Estimating the Impact of Net Meferi/ig on LPSC Jurisdictional Ratepayers.
Prepared on behalf of the Louisiana Public Service Commission.Prepared on Behalf of Louisiana Public
Service Commission Draft, February 27, 2015. Please see:
http://Ipscst_ar.Louisiana.gov/star/ViewFile.aspx'?Id=f2b9ba59-eaca-4d6f-acOb-a22b4b0600d5
I I Grace, Robert C., Philip M. Gruenhagen, Benjamin Norris, Richard Perez, Karl R. Rabago, and Po-Yu
Yuen. Maine Distributed Solar Valuation Study. Prepared for the Maine Public Utilities Commission .
Revised April 14, 2015.Please see:
http://wwvy.gnaine.gov/mpuc/electricity/e o; generation/documents/MaineP_u§j/OS-
Executivesu1nmary.pdf.
in To put the 33.7 cents /kph valuation in perspective, that number is roughly double the full retail rate
of Maine's largest electric utility. in other words, the authors of that study calculated that the "value" of
the energy produced by each rooftop solar installation is worth double the full delivered cost of
electricity. That is the equivalent of saying that the value of a part of a product is worth double the value
of the entire product.
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1
Q. IS THE FREQUENTLY-CITED IREC "GUIDEBOOK" A HELPFUL STEP

TOWARDS ESTABLISHING AN UNBIASED METHODOLOGY?

2 A.

3

4

5

6

7

8

9

10

No. The problem of lack of a standard methodology was recognized by a leading solar

energy advocacy group, Interstate Renewable Energy Council (IREC), which tried to fill

that vacuum by publishing A Regulator'5 Guidebook: Calculating the Berets and Costs

of Distributed Solar Generation. It offers a list of criteria that I analyze in my testimony

below. Instead of solving the problem, however, IREC proves my point. REC's criteria

constitute a self-selected, self-serving, heavily-biased laundry list of subjects that,

remarkably, fails to include costs and market prices, as well as attributes that might

diminish value, such as subsidies/cross-subsidies, job losses as well as the job gains

claimed, risks associated with using rooftop solar to reduce carbon, market distortions,

11 etc. REC's Regulator's Guidebook also fails to include other obvious subjects any

12

13

14

15

16

17

18

19

20

21

22

credible study would have to examine, such as impact on merit order dispatch, the

energy resource mix in the state being studied, disparate social impact of rooftop solar

subsidies, market effects, impact on energy efficiency, a comparison~of costs with other

resources that can accomplish similar objectives, environmental considerations beyond

simply carbon, full cycle impacts (i.e., manufacture through generation) of solar panels

and installations. An even-handed, disciplined, and thorough analysis would have to

include these variables, along with an almost infinite host of others. And IREC does not

even try to make the case for why rooftop solar prices should either be guided or

actually set by VOS, while all other resources should be priced by cost or market. Thus,

what purports to be a methodological guide is, in fact, a transparent example of how to

manipulate VOS studies to validate a predetermined outcome.

23

24

25

26

27

Given the highly subjective, often biased, nature of VOS analysis, it is hardly surprising

that one finds an extraordinarily wide variance in conclusions. Moreover, it is fairly

clear that the biases of whoever is authoring and/or paying for these reports bring heavy

influence to bear on not only the conclusions, but, in fact, on how the studies are carried

out and what factors are included and excluded from consideration. My point about all
28
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1

2

this is that this kind of analysis, in practice, is completely subjective, you could drive up

the VOS, you could drive down the VOS-it's easy to manage the results in either

3

4

direction. This is one of these "garbage in, garbage out" ways of analyzing. VOS

analyses are inherently skewed.

5

6 Q- WHY DO YOU SAY VOS ANALYSES ARE "INHERENTLY SKEWED?"

7 A. VOS studies are technology specific (almost always limited to rooftop solar). This

8

9

10

11

12

13

makes them one-sided. As noted earlier, the studies never answer the question of why, if

we would use value-based pricing for rooftop solar why we don't use value-based

pricing for every other resource? Why are we singling out rooftop solar? VOS studies

rarely, if ever, look at the opportunity costs associated with spending money on rooftop

solar, as opposed to using that money on something that produces energy and/or reduce

emissions more efficiently, incentivizes rooftop solar to be more efficient and more

14 productive, and promotes overall market efficiency and system benefits.

15

16

17

18

19

If we're going to use a VOS analysis to establish prices, then why in the world don't we

do that for nuclear, coal, natural gas, wind, and every other resource? Or, for that matter,

establish a value for the grid itself? It is very difficult to discern any justification for

singling this technology out for an analysis that is completely different from and,

frankly, historically foreign to, the way that we set prices for energy in the U.s.'3
20

21

22

23

Q- CAN YOU GIVE AN EXAMPLE OF HOW THE ONE-SIDED FOCUS OF VOS
ANALYSIS CAN CONTRIBUTE TO BAD POLICY?

24

A classic example of the kind of problem this single focus of "value" analysis relates to

the question of whether distributed solar has extra value because it does not emit carbon.

25 While rooftop solar does not, in the process of producing energy, emit carbon, VOS

26

27
13 . . . . . . .
. Al a mlnlmum, If one were determined to pursue a value analysis (which I do not in any case

recommend), competing renewables should be considered.
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studies do not even address the question of its cost of doing so in comparison with other

non-emitting energy sources, despite the fact that much has been written
011 the

efficiency of using various methods to reduce carbon emissions, and distributed solar
!
I generally ends up at the low end.

Rooftop solar is the most expensive form of generation widely used today. The chart

that follows illustrates that point: 14
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No less an environmental advocate than Amory Loving acknowledges that solar energy

22

23

(even grid-scale solar energy) is less cost effective than wind and hydro in terms of

reducing carbon emissions. is An interesting dialogue occurred recently between Charles

24 Frank, an economist at Brookings, and Amory Lovins of the Rocky Mountain Institute,

25 based 011 an effort by Mr. Frank to develop an analysis of the cost-effectiveness of solar

26

27 cost of energy

14 Lazcard's Levelized Cost of Energ_v Analysis, Version 8.0. 2014. p. 2. Please see:
https://www.lazard.colp/medi_a/I 777/levelizeq _ _ - version 80.pdf.
as Lovings, Amory B. "Sowing Confusion about Renewable Energy." Forbes 5 August 2014.
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3

4

PV as a carbon reduction tool, taking into account not only the levelized cost of energy,

but some of the considerations about peak production and effects on the functioning of

the overall energy system discussed above.l6 Their dialogue, while contentious on many

points, includes, on both sides, numbers that show agreement on the fact that solar is the

5

i!E
|#i

commonly-deployed renewable resources in reducing

6

least cost effective of all

. - 17emxsslons.

7

8

9

10

A recent study by the Brattle Group comparing generation costs of grid-scale and

rooftop solar in Colorado confirms that rooftop solar is likely even less efficient at

reducing emissions than grid-scale solar: "Simply stated, most of the environmental and

social benefits provided by PV systems can be achieved at a much lower cost at grid-

scale than at residential-scale."l8
12

13

14

15

That is, of the renewable generation choices commonly available, rooftop solar is the

highest cost way of reducing carbon emissions. Nevertheless, VOS papers almost

always ascribe significant value to the carbon reduction value of rooftop solar. What is

16 never asked, however, is how that value compares with the stepped up utilization of

17 grid-scale renewable or energy efficiency in reducing emissions, and what the

18

19

opportunity cost is for dividing capital from more efficient means of carbon reduction

to the less efficient means of rooftop solar. What most, if not all of these studies lack, is

20

21

22

23

24

25

26 l
8

27

is See Frank, Charles R. Jr. The Net Benefits fLow and No-Carbon Electricity Technologies.Global
Economy and Development at Brookings Working Paper 73. May 2014.Please see:
http://www.brookings.edu/~/inedia/Research/Files/Papers/2014/05/l9%20iQw%20ca_r_bQn %20future%2
0wind%20solar%20power%20frank/Net%20Benefts%20Final.pd;and Lovins,Amory. An initial
critique of Dr. Charles R. Frank, Jr. 's working paper 'The Net Benefits fLow and No-Carbon
Electricity Technologies,' summarized in The Economist as 'Free exchange: Sun, wind and
drain.'Rocky Mountain Institute, 2014.Please see:http://www.rmi.org/Knowledge-
Center/L_ibrary/20 l4-21 Frank-Rebuttal.
if As Frank puts it, even after addressing Lovins' criticisms, "Wind continues to rank number four and
solar ranks number five by a large margin." Frank,Charles. "Alternative Energies Debate-The Net
Eenejits fLow cm No-Carbon Electricity Technologies: Better Numbers, Same Conclusions"
September 4, 20 I4.http://www.brookings.5;du/blogs/planetpolicy/posts/20 I4/09/04~low;ca;bon-tech-
Qy_ins-response-frank. Lovins, Amory B. "Sowing Confusion about Renewable Energy." Forbes 5
August 20 I4.
18 The Brattle Group Study at 3.
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context, VOS study authors, as general rule, ignore context and view rooftop solar as if

it exists in an almost perfect vacuum.

3

4
Q- WHAT IS THE RISK OF STICKING WITH AN APPROACH THAT ONLY

LOOKS AT THE GCVALUEQS OFONE RESOURCE?

5

6

7

8

9

1 0

11

12

13

A major risk is losing sight of the big picture, and making decisions without considering

the overall context and alternatives. Whatever "value" you are pursuing, you should

think about multiple ways to get there, and what the most cost-effective approach will be

to obtain the value in question. I discuss the huge example of carbon emissions. The

problem with promoting rooftop solar as a solution to carbon emissions is not only

inefficiency, but that doing so is a threat tithe goal itself. If you choose pathways that

are not cost effective, if effective at all, you run the very real risk of exhausting

resources and public support without really impacting the problem. It is important to

note that not a single VOS paper I have reviewed even looks at this very critical

question.14

15 .
1. Foundational problems that can throw off the whole framework of a study:

Common conceptual problems in framing approaches to "VOS analysis;"
16

TURNING FROM THE MOST GENERAL LEVEL OF PROBLEMS WITH THE
THEORY OF A VOS ANALYSIS TO MORE SPECIFIC LEVELS, ARE THERE
RECURRING PROBLEMS YOU OFTEN SEE IN FRAMING APPROACHES
TO A VOS ANALYSIS?

Yes, and I will detail some of them below. Note that this is not an exhaustive list-many

other issues, such as choice of discount rate, estimates of likely rooftop solar penetration

in the future, etc., have been raised as at least needing careful treatment. The issues

below, in my opinion, are some of the most fundamental conceptual problems:

19 A.
20

21

22
23
24 VOS studies are often unclear about the question they are answering,

25

26

27

28

VOS studies often struggle with how to forecast costs and benefits into the

future,

A.

18
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1

2

VOS studies are sometimes not realistic (or even consistent) about what marginal

power will be offset by rooftop solar,

3

4
VOS studies often fail to account for costs, as well as benefits, and

5

6

VOS analysis generally ignores the regressiveness of existing net metering

policies.

7

8 Q- WHY DO YOU SAY THAT VOS STUDIES ARE OFTEN UNCLEAR ABOUT
THE QUESTIUNS THEY ARE ANSWERING?

9

10

11

12

13

14

15

16

17

18

19

20

To ask "what is the value of solar?" is not in itself a complete question. You need to

complete the thought by specifying whose value you are asking about, and in what

policy context. Does the study seek to establish value according to rooftop solar

customers? AlI customers? The rooftop solar industry? The utility? The state as a

whole? The general public? There is usually a policy reason behind this question, and

being clear about what policy question is being answered is important. Which costs and

values are appropriate to consider will vary, depending on what you are examining.l9

Such differences in perspective are behind certain disagreements about specific elements

of the VOS, such as whether' payments to net-metering customers count as a cost of

rooftop solar from the perspective of the utility and of non-net metering customers, these

payments certainly do. On the other hand, a study of the VOS to rooftop solar customers

would include net metering payments.
21

22

23

24

25

The question gets a little tricky if the study seeks to establish benefits for a whole state

(which many do). Rooftop solar customers are part of the state, so one might argue that

benefits to them should count in the analysis. (Analyses that include benefits to solar

customers, should of course, include the costs they incur* to install and maintain solar

26

27

19 Let me acknowledge here that I am not the first person to point this out. The need to clarify
"stakeholders" is often advised. But, judging from some of the VOS studies I have reviewed, this is a
rule often honored in the breach.
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10

11

panels as well). This is where understanding the policy question you want to answer

becomes important. You might do an analysis including costs and benefits to solar

customers if the question you want to answer is, "Does support for rooftop solar

improve the well being of the state as a whole, disregarding whether' it transfers wealth

from non-rooftop solar to rooftop solar customers or causes other wealth transfers within

the state?" On the other hand, much more often, the study is being done to answer the

implicit or explicit question: "Is this investment in rooftop solar, an investment that solar

customers make independently, outside the planting process of the utility, beneficial to

the rest of the state? (And, if so, by how much?)," and die related question, "What is the

rest of the state getting in return for its support of rooftop solar?" If this is the question

you are trying to answer, costs and benefits to solar customers themselves must be

12 excluded.

13

14

15

16

17

18

19
|

20

21

22

23

24

Similarly, it matters who is asking the question. If a public service commission is asking

the question as part of a review of their own policies in regard to rooftop solar, one

argument is that the answer is likely to be most helpful if it excludes elements over

which the Commission has no control-in this case, both the investment decisions made

by rooftop solar customers, as well as state and federal solar energy subsidies. On the

other hand, if you believe that state subsidy expenditures are caused by net energy

metering policies (that is, the state offers a tax incentive for rooftop solar investment,

but it won't be used by customers without the additional support of net energy

metering), then you might choose to include state subsidy costs. In many states, that

decision may make the difference between finding net costs or net benefits for rooftop

solar. This was the case in the Louisiana study conducted by Dismukes, and discussed

later in my testimony, notable for finding the "VOS" to be negative.
25

26

27
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Q-

Some studies do a better job of handling future uncertainties than others. Let me contrast

VOS studies in Minnesota and Maine on this. Minnesota explicitly calls for an annual

adjustment, and one factor to be adjusted is the cost of fuel. Maine, on the other hand,

Marginal price comparisons (fuel price comparisons) for solar vs. fueled generation are

increasingly uncertain the farther out in time they go. Today, analyses done as recently

as a year ago already look dated, due to their assumptions about increasing natural gas

prices. As recently as January, 2015, the EIA was forecasting average 2016 natural gas

prices at the Henry Hub of $3.86/mmBtu?" Although it is of course too early in the

year to say with certainty that this forecast is wrong, it is looking unlikely that average

prices for 2016 will be anywhere near predicted levels-so far, they have hovered not far

about $2/MMBtu (with one notable dip below the $2 mark).2l Using long-term price

forecasts for' energy, particularly for our fuel prices, is notoriously unreliable.

The problem here is not the conceptual idea that the VOS might change over time, but

rather the fact that layering the uncertainty of future predictions on top of the inherent

complexity of presently valuing solar multiplies the ways in which analysis can go

wrong. Furthermore, the different approaches studies take to this problem make it hard

to meaningfully compare study results.

Most analyses of the VOS, recognizing that rooftop solar systems are supposed to have a

lifetime of at least twenty years, aim to do more than assess the value of a rooftop solar

system in its first year of operation, or the value of rooftop solar in a state in one year.

WHY DO YOU SAY THAT VOS STUDIES STRUGGLE WITH How TO
FORECAST COSTS AND BENEFITS?

s
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27

z0 Platte,US EIA sets 2016 natural gas price forecast at $3.86/MMB-tu. January 13. 2015. Please see:
http://www.platts.com/Iatesl-news/natur_al-gas/washington/us-eia-sets-20l6-natL1ral-gas-price-forecasl~
at-21834965.
21 EIA, Henry Hub Natural Gas Spot Price.Please seehttps://www.eia.gov/dnav/ng/hist/mgwhhdd.htm.
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2

assumes a 3% or 4% increase in natural gas prices every year for 25 years (based on

NYMEX futures and EIA prob ections).22

3

4

5

6

7

8

9

In fact, of course, we don't know what will happen with these prices. 25-year forecasts,

regardless of who they come from, are notoriously inaccurate. In fact, the only thing you

know about those 25-year fuel forecasts is that they're wrong. Minnesota's VOS

approach to the fuel price issue is more sensible in that it recognizes this uncertainty

and, rather than relying on unreliable long-term forecasts and ignoring market forces,

proposes adjustments on an annual basis to reflect what's actually going on in the

marketplace.
10

11

12

13

14

15

Projections of future values need to be treated with caution. Recent experience has

dramatically demonstrated how wrong projections of ever-increasing natural gas prices

can be. Nor is there much certainty about the likely costs of future CON allowance prices

(there seems to be even less certainty about this since the Supreme Court granted a stay

on implementation on the CPP) .

16

17 Q.

18

WHY DO YOU SAY THAT VOS STUDIES ARE SOMETIMES NOT
REALISTIC (OR EVEN CONSISTENT) ABOUT WHAT MARGINAL POWER
WILL BE OFFSET BY ROOFTOP SOLAR, AND WHY IS THIS A
FOUNDATIONAL PROBLEM?

19
A.

20
With respect to the many dimensions of a VOS analysis (energy value, capacity value,

and environmental value, for example), you have to look at what's being dispatched and
21

22
what marginal resource is being displaced. If the solar resource is modeled as displacing

relatively clean energy, as opposed to coal, then the cost of energy you are displacing
23

24

25

26

27

22 Fuel price projections are commonly used in the power sector for planning purposes. But the Maine
study suggests is that they should be used for purposes of pricing long term contracts with rooftop solar
providers, particularly when the price of the energy procurement by the utility is not further disciplined
by a competitive solicitation. In short, many VOS studies, and the one in Maine quite notably, simply
imply that the fuel price is as projected and ignore the competitive market forces that influence the price
of every other energy source. This does not reflect market realities.See Maine Distributed Solar
ValuationStudy.
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3

might be higher than if you were displacing coal. But the externality value is a whole lot

less, and the study needs to identify that trade off. To actually quantify this trade off,

you must get to a high level of granularity in the study."

4

5

6

7

8

Maine's study (discussed in more detail below) is a particularly egregious example of

doing this wrong. As discussed in more detail below, some pans of the study assume gas

is the marginal fuel displaced, other parts assume (improbably) that coal is being

displaced. Picking and choosing the marginal power source is another potential source

of subjectivity in VOS studies.
9

10

11
Q. WHY DO YOU SAY THAT VOS STUDIES OFTEN FAIL TO ACCOUNT FOR

COSTS, AS WELL AS BENEFITS? WHAT COSTS DO YOU HAVE IN NIIND?

12 A.

13

"VOS" analyses also tend to be one dimensional, identifying benefits without balancing

that off against related costs. Frequently (though not always), the discussion does not

14 include any serious consideration of costs associated with rooftop solar and policies

15

16

17

18

19

20

enacted to support it-lost utility revenues, which must be made up for by non-rooftop

solar customers, costs to the rest of the system incurred in order to integrate intermittent

renewable energy while keeping power supply steady, the need for additional reserves to

back up a pool of generation that can vary unpredictably with the weather,24 the need to

maintain standby generation (spinning and non-spinning reserves) to maintain system

frequency, despite solar intermittency, transaction costs, distribution changes required to

21

22

23

24

25

24

26

27

23 Because most coal fired plants are caseload and not engineered for ramping, and because the natural
gas plants are the generating resources typically on the margin, rooftop solar is likely displacing the
lower emitting gas plants rather than the higher emitting coal plants. That likelihood is enhanced by the
fact that rooftop solar is intermittent. Thus, it is impossible to assign a carbon emissions value without
knowing precisely what is being displaced.

"Unexpected short-term changes in solar generation require additional backup capacity to avoid
temporary mismatches between supply and demand." Baker, Erin, Meredith Fowling, Derek Lemoine,
and Stanley S. Reynolds. "The Economics of Solar Electricity." American Review of Resource
Economics vol. 5 (June 2013), p. 404.
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accommodate bidirectional flows, and costs to the economy as a whole (including job

losses) associated with higher energy costs."
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Q- WHY DO YOU SAY VOS ANALYSIS GENERALLY IGNORES
REGRESSIVENESS OF EXISTING NET METERING POLICIES?
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A VOS analysis typically ignores the social impact of policies, such as net metering

implemented to support distributed solar. Empirical studies on this subject have

indicated that net metering pricing has a regressive social impact.26 It is, in fact, a

wealth transfer from lower-income people to higher-income people. Rarely do you find

this wealth transfer assessed in VOS studies. But it is a social cost, and it ought to be
10

assessed. The failure to consider this wealth transfer is part of the selectivity you often

see relative to how externalities are included and excluded from VOS studies .
12

13
»
1. Specific problems with REC's proposed "VOS" categories

14

;

al
x

..I
I

Q- HOW DO THE GENERAL ISSUES ABOVE APPLY TO THE ANALYSIS OF
SPECIFIC "VALUES" OFTEN ATTRIBUTED TO SULAR?

15

3

3
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16
,
;

17

18

19

There are a number of different ways potential benefits and costs are addressed in

different studies. In many cases, the "values" proposed are either non-existent, or

presented in a one-sided manner that ignores offsetting costs. Even benefits, such as

avoided energy costs (which seem undeniable), can be very hard to quantify reliably,

especially when attempts are made to look decades into the future. For the purpose of
20

21

22
I

23
t

I

24
i
l;
3

25 8x
1

3
i

26

27

as Id. at 405.
pa Energy and Environmental Economics,California Net Energy Metering Ratepayer Impacts
Evaluation.Prepared for the California Public Utilities Commission by Energy and Environmental
Economics (October 28, 2013); Hernandez, Mari. Rooftop Solar Adoption in Emerging Residential
Markers. Center for American Progress, May 29, 2014.Pleasesee:https://qdn.amerip8;nprog ress.org/wp-
;>nt<mupl9ads/20l4/05/RooftopSolar-brief3pg; and Hernandez, Mari,Solar Power and the People:
The Rise o/Roojiop Solar Among the Middle Class.Center for American Progress,October 21 , 2013.
Please see.https://www.americanprogress.org/issues/green/report/20 l3/10/21/760]3/solar-power-to-the
people-the-rise-of-rooftop-solar-among~the-middle-class, and Staff Report/Open Meeting Memorandum
on Arizona Public Service Company - Application for Approval of Net Metering Cost Shift Solution.
Arizona Corporation Commission Docket No. E-0l345A~l3-0248, September 30, 2013. E
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this testimony, let me review the categories proposed by the previously referenced IREC

Guide-a list frequently mentioned when a "VOS" analysis is urged.

3

4 Q- WHAT ROLE DOES ENERGY PLAY IN THE VOS?

5

6

7

8

9

10

11

12

13

14

15

Avoided energy use is one impact of rooftop solar that seems to have the virtue of being

clear and uncontroversial. However, there are often contentious issues regarding how to

calculate those energy savings. The issue is whether the savings should be calculated on

an average basis, or calculated more precisely by establishing the energy costs saved in

the hour the rooftop solar system generates electricity. Since rooftop solar is almost

always non-coincident with peak, crediting rooftop solar at average prices fails to

precisely capture the market value of the energy. Thus, determining the value of the

energy becomes a subject for debate, as we have seen in the recent UNES rate

proceeding.27 Hence, every VOS study will have to make assumptions about how to

calculate energy value, and those assumptions are both controversial and can, in and of

themselves, be manipulated in order to drive the value calculations up or down.

16

17

18

19

20 I

21

22

23

Moreover, as noted above, the longer such calculations are projected out in time, the

greater their potential for distorting value. That risk is not necessarily remedied by the

use of futures markets and forecasts of natural gas prices, resources that many VOS

analyses rely upon. These are, to understate the point, far from infallible. For example,

don't believe any of them predicted the current natural gas prices of approximately

$2/MMBtu. The fact is that the price of energy is in a constant state of hourly flux, but

authors of VOS studies typically ignore the realities of those market prices and

substitute some proxy that helps achieve a desired outcome.
24

25

26

27 . ... . . . . .
27 Arizona Corporation Commission Docket No. E_04204A_15_0142.
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1 Q-
WHAT IS YOUR ASSESSMENT OF THE VALUES ASSOCIATED WITH
AVOIDED SYSTEM LOSSES AND CONGESTION?

2
A.

3

4

5

6

7

8

Whether or not rooftop solar systems "reduce the amount of energy lost in generation,

long distance transmission and.distribution" is a fact specific question. It is flat wrong to

claim that solar PV systems, ipso facto, reduce losses. On distribution systems, even the

theory underlying this claim is controversial among experts. The truthful answer appears

to be that sometimes rooftop solar reduces energy losses on the distribution system, but

often does not, and, indeed, could in some circumstances actually cause more losses.

The validity of the claimed loss avoidance is very situation specific.
9

10

11

12

13

14

15

16

17

18

19

20

With regard to transmission losses, it is certainly true that solar PV on distribution

systems does not rely on high voltage transmission. Despite that, rooftop solar does, in

fact, impact the transmission system because of its intermittent nature and its steep

ramps up and down, which require utilities to be able to quickly bring other resources on

line in ways that can have impacts on transmission congestion, depending on the

specific configuration of a given system. Rooftop solar also can have very real impact

on congestion because the amount of energy being imported or not imported into the

low voltage distribution grid inevitably makes its impact felt in the flows on the

transmission grid. That value could be positive or negative depending on precisely what

is occurring, so the ipso facto presumption of a positive value for congestion is simply

baseless. The same is true in regard to system losses, at both the distribution and

21 transmission levels.

22

23

24

25

26
l
I

27 28 Congestion is a real cost on all transmission systems. While Arizona is not part of an organized market
that explicitly prices congestion, that fact does not alter the reality that congestion costs are incurred.
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l
Q- WITH RESPECT TO GENERATION CAPACITY, HOW DO YOU ASSESS THE

AVAILABILITY/CAPACITY VALUE OF ROOFTOP SOLAR?

2 Many VOS studies assign a value to the capacity provided by rooftop solar. In some

cases, this value is quite large (see the Crossborder Arizona Study discussed below).3

4

5

6

7

8

9

10

11

12

But the capacity value of a generating asset is derived from its availability to produce

energy when called upon to do so. By its very nature, rooftop solar on its own, without

its own backup capacity (e.g., storage), can only produce energy intermittently. It is

completely dependent on sunshine in good atmospheric conditions. Unless sunshine is

guaranteed at all times at which rooftop solar is called upon to produce, it cannot be

relied upon to be available when needed. Moreover, even if all days were reliably

sunny, the energy derived from the sun is only accessible at certain times of the day.

Utilities, however, are required to serve all of the demand of customers in their service

ten°itory at all times. That means utilities must plan for the capacity needed to serve peak

demand, largely without regard to the existence of rooftop solar.
13

14

15

16

The capacity value of rooftop solar is even further diminished by the fact that the

presence and potency of sunshine is not coincident with peak demand. Rooftop solar

capacity is generally at its peak in the early afternoon, while peak demand occurs later in

the afternoon or in early evening.

17

18

19

20
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24
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The chant below prepared by Opower, based on data from California, nicely illustrates

what this disjunction looks 1ik¢:2°

3

4 Solar homes' supply of power to the grid is highest around noon.

The grid's total power demand is highest around 5pm
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16

17

18

19

20

In the APS territory, as well, the highest demand peak is between rpm and rpm in the

hottest summer months a time at which solar production is "significantly reduced" from

its noon peak." As illustrated in the chart below, elsewhere in Arizona, UNSE sees a

similarly late-afternoon peak:3 |
21

22

23

24
1

25

26

27

to Fischer, BatTy and Ben Harak. 9%of solar homes are doing something utilities love. Will others
follow? Opower blog December l, 2014.Please see: https://blog.opower.com/20l4/12/sola_r-homes-
utilities-love/.(Downloaded 20 l6)-
30 See Direct Testimony of Bradley Albert at p. 9.
31 UNS Electric's 2014 Integrated Resource Plan. Arizona Corporation Commission Docket No. E-
0000V-l3-0070 (April l, 2014) p- 59. (See Chart 12 below).
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18

Because utilities can't count on it to be available, and because the utility's peak demand

occurs well after peak solar production, rooftop solar can play only a limited role in

offsetting capacity costs, either for transmission or generation.32 At best, capacity value

would be only a small fraction of nameplate capacity. In fact, some studies find that

adding rooftop solar increases costs associated with reserve requirements significantly.

19

20

21

22 n
l

23

24 !E
1
i

r

32 Capacity value can be enhanced by adding battery storage or optimizing the solar installation's
orientation to capture the maximum amount of sunlight at peak. Ironically, neither of these actions are
routinely undertaken, in large part because netmeterpricing fails to provide inappropriate signals to do
so.
n A study of the Duke Carolina system by Pacific Northwest National Laboratory cited by the Brattle
group
reserve requirements to increase by 30% and regulation to increase by l 40%, compared to 1 case without

I

25 "found that adding distributed solar capacity equal to 20% of the peak load caused planning

26 PV capacity added. These increases led to a system cost increase of $l .43 to $9.82 per MWh of PV
energy.. See Brattle Group Study at 35, and Duke Energy Photovoltaic' Integration Sfuzlv: Carolinas
Service Areas,Pacific Northwest National Laboratory (March 2014).Please see:http://www.duke-
energy/.com/pdfs/carolinas-photovoltaic-integration-study.pdf.
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l Another graph, from EPRI, reveals the same pattern on a national level:
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Analysts point out that the gap between solar peak production and demand peak is likely

to grow as higher penetrations of solar depress demand more and more during solar

producing hours-further eroding the capacity value of rooftop solar.20

21

22 Q, HOW HAVE SOME VOS ANALYSES ATTEMPTED TO HANDLE THE ISSUE
OF SOLAR'S INTERMITTENCY?

23

24

!
25

26

Despite this disjunction between solar production peak and actual peak demand, and the

other weather-related uncertainties of solar power, it has become fairly common practice

among utility planners and many VOS analysts to calculate an "effective load carrying

capacity" (ELCC) percentage based on the capacity of rooftop solar discounted for its

27
intermi t tency.  Typical ly,  ELCC numbers are in the 50%-60% range-but  i t  i s
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5

acknowledged that the higher the solar penetration, the lower the ELCC is likely to be.

Estimates for California have gone as low as 17%. Determining the ELCC adjusted

value of rooftop solar is a fact-specific question that, if it is to be used, needs to consider

capacity availability resulting from the timing of generation and less than optimal

placement of photovoltaics.34

6

7 Q- WHAT IS YOUR PERSPECTIVE ON THE CAPACITY VALUE OF SOLAR
POWER AS A FORMER REGULATOR?

8
A.

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

While it is true that one can develop probabilistic models for utility planning purposes

that are theoretically sound, that is quite different matter than how to price rooftop solar

from a regulatory perspective. The regulator needs to determine what is used and useful

for providing service to the customer before requiring consumers to pay. In my view, a

capacity provider should stand ready to deliver energy when called upon to do so, and if

the provider is unable to deliver, then he must assume responsibility for replacing what

he is unable to provide, or, alternatively, reimburse the utility for the marginal costs it

incurred in remedying his default. Thus, any "capacity" that fails to meet that test is

entitled to, at best, minimal compensation, if any, and under no circumstance should it

be entitled to payment consistent with its nameplate capacity, unless it meets the test I

just articulated. As a regulator, I would apply a very strict scrutiny to the amount of cost

recovery for capacity for a resource that is not readily dispatchable, and whose provider

assumes no liability for an inability to be dispatched when called upon. The real

question is how much benefit of the doubt should we give to an intermittent, non-readily

dispatchable resource, whose provider assumes no liability for inability to be dispatched.

The question for regulators is how they assess capacity value in light of these factors.
24

25

26

27 ... .
34 See Baker et al, at. 405, who cute study by Lamont (2008).

28

31

I
I
I



*

1
Q. ARE THERE ANY OTHER LIMITING FACTORS IN EVALUATING THE

CAPACITY VALUE OF DISTRIBUTED SOLAR POWER?

2 A.

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22 8
a

23

Yes. The value of capacity is also, of course, driven by whether capacity is required. If,

for example, a utility has sufficient capacity" to meet all anticipated demand (including

reasonable reserves), voluntarily paying for more capacity would raise questions about

prudence. Thus, there is no basis to assume, as many VOS authors do, that the

installation of new rooftop solar units renders them automatically entitled to capacity

payments. Indeed, I know of no other circumstance where any generator would be

entitled to such a presumption, without actual examination of the particular

circumstances. Even in the context of where the utility has a need for new capacity,

economies of scale are important. New plants might be built that could have scale

economies and serve multiple purposes, but do so at lower' unit costs than small plants,

such as rooftop solar, which lack economies of scale. Given the lack of scale economies

in rooftop solar, prevailing in a competition would be difficult. Capacity markets are,

and ought to be, competitive, thus, even if rooftop solar possessed capacity value, it

should have to compete to monetize that value. This is entirely contrary, however, to the

way that most VOS authors approach the issue of capacity value. They simply assume

that solar installations are entitled to compensation for being there, without having to

compete with other possible capacity providers. They simply assume value associated

with a deferral of capacity procurement, despite the fact nothing may be deferred at all.

Moreover, the value calculation is often made at nameplate capacity levels, as opposed

to ELCC. Using nameplate capacity levels serves the purpose of driving up the "value"

calculations they make, but does so in a context entirely outside the realities of the

capacity market.

24

25

26

27

rI
I
9

35 From a regulatory perspective, utility capacity includes both units owned by the utility and units
owned by a third party entity with a contractual obligation to provide the utility with capacity. I note this
because solar advocates sometimes argue that utilities are opposed to rooftop solar because it competes
with the utility's generation. For regulatory purposes, capacity owned by another company, but
contractually obligated to the utility to serve capacity requirements, has the same system worth as utility
owned generation for purposes of capacity. Ownership has nothing to do with it.
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1
Q. WHAT ABOUT VALUES

DISTRIBUTION CAPACITY?
ASSIGNED TO TRANSMISSION AND

2

3

4

5

6

7

8

Advocates of a "VOS" approach often assert that real transmission savings are achieved

through the deployment of DG. The argument is that by producing energy at the

distribution level, less transmission service will be required, thereby reducing or

deferring the need for new transmission facilities. It is also, as already noted above,

often contended that rooftop solar will reduce congestion costs, and perhaps even

provide some ancillary services. All of that is theoretically possible, but certainly not

uniformly or even inevitably true.

9

10

11

12

13

14

Of course it is true that, absent any adverse, indirect effect rooftop solar might have on

the operations of the high voltage grid (e.g., congestion), rooftop solar does not incur

any transmission costs in bringing its energy to market. However, as discussed above,

avoiding transmission delivery charges is quite different from asserting that rooftop

solar provides actual transmission savings. In fact, it would be incorrect to simply

conclude that rooftop solar will achieve transmission savings.
15

16

17

18

19

20

It is possible that there could be transmission savings associated with rooftop solar

deployment, but that can only be ascertained on a fact- and location-specific basis. Such

savings, as already discussed, would most likely be derived from reducing congestion or

providing ancillary service of some kind. It is also theoretically possible, but highly

unlikely, that massive deployment of rooftop solar will eliminate (or defer) the need to

21 build new transmission facilities. However, for a variety of reasons, including the

22

23

24

complexities of transmission planning, the time horizons involved, the complex

interactions of multiple parties, economies of scale in building transmission, and the

politics of siring, it is improbable that rooftop solar actually saves any investment in

25 transmission capacity.

26

27
The fact is that transmission is built for the bulk power market, sized for the long term,

and designedto capture economies of scale. It is built, not based on incremental, year by
28
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1

>
A

year, needs, but with a view toward the long term. Since rights of way are generally

scarce and hard to obtain, transmission lines are built to maximize scale so that future

Ar

3 line siring battles can be avoided or at least deferred. Thus, the addition of rooftop solar,

4

5

6

::

4
i i
I i
ET
it
E

7

9 E.
E

10

absent a truly massive amount of installation, will almost inevitably have no impact on

transmission capacity planning. Indeed, since transmission must be sufficient to serve

peak load, the fact that rooftop solar is intennittent, and non-coincident with peak,

means that it will have no real impact on transmission capacity. In addition, with new

technologies being deployed on the grid, the most common form of transmission

expansion relates to technological enhancements, the deployment of which is completely

unaffected by rooftop solar.

! L

12
Indeed, a mere glance at the California ISO duck chart, which shows the need for

13

14

ramping capacity to make up for the intermittent availability of rooftop solar, is almost a

prima facie case for believing that the opposite is true-that rooftop solar may actually

cause a need for more transmission to be built.
15

16

17

18

19

For anyone not already familiar with Calitlomia's famous fowl, here is the "duck chant,"

which shows the dramatic and increasing ramp needed to meet residential demand as the

sun sets-a ramp that taxes the resources of the system and may well put significant

strains on the transmission system:3('

20

21

22

23

24 i

l

25

26 3

3

27
1
1

so See Rothleder, Mark.Long Term Resource Adequacy Summit.California ISO (February 26, 20 IN at
slide 3.Pleasesee:https://www.caiso.com/Docqments/Present_ation-
Mark Rothleder_ Ca_lif_omiaISO.pdf.
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17

18

It is virtually impossible to demonstrate that rooftop solar will obviate the need for

transmission, much less quantify the cost savings associated with this purported benefit.

At the same time, the development of this "duck" pattern creates new costs for the

19
11

20

21

22

grid-it is not easy or free to an'ange for large amounts of generation to come on line

quickly ("ramping"). Keeping up with the steep ramping curve created as solar power

drops off the grid is an additional expense that would need to be included in VOS

analysis.

23

24 Q- DOES DISTRIBUTED ROOFTOP SOLAR AVOID DISTRIBUTION COSTS?

25 A. No. It is more likely that rooftop solar will cause more distribution costs than it saves.

26
Qt
I,

27

That is because these generation sources could change voltage flows in ways that will

require adjustments and maintenance. It will also inevitably increase transaction costs

28
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3

4 I

for the utility to execute interconnection agreements and do the billing for an inherently

more complicated transaction than simply supplying energy to a customer. It is

impossible, unless perhaps when a rooftop solar host leaves the grid, to envision a

circumstance where rooftop solar would effectuate distribution savings.

5

6

7

8

In a number of states, regulators are working to introduce more market elements in the

distribution grid in order to handle the additional costs and complexities (as well as to

create efficiency opportunities) related to distributed energy resources. This project

itself, of course, represents a significant cost.
9

10

11
Q- IS THERE VALUE ASSOCIATED WITH ROOFTOP SOLAR RELATED TO

ANCILLARY SERVICE PROVISION TO THE GRID?

12 A.

13

14

15

16

It is technically possible that smart inverters could provide ancillary services to help

stabilize energy flow on the grid. However, in the absence of a properly designed

incentive to provide these services, this is a theoretical possibility, not an actual value. In

the meantime, the more intermittent resources on the grid, the more ancillary services

are needed to preserve power quality and teliabiiity."

17

18 Q- IS THERE A FUEL HEDGE VALUE ASSOCIATED WITH ROCFTOP SOLAR?

19 A.

20

21

22

23

24

25

26

The theory advanced by some rooftop solar proponents is that because the marginal cost

of solar is zero, it serves as a hedge against price volatility. In theory that might make

sense. In reality, however, rooftop solar is an intermittent resource that cannot serve as

a meaningful hedge unless such zero-cost energy is produced both in sufficient

quantities and in a timely manner. Thus, rooftop solar is the equivalent of a risky counter

party whose financial position renders him incapable of assuring payment when

required. Moreover, the value of a hedge depends on the amount of money the purchaser

of the hedge is obliged to pay and the size and probability of the price he/she seeks to

27
37 Baker et al., at 404-405.
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avoid paying. With a rooftop solar system (or the high-priced "VOS" approach that the

rooftop solar industry seeks), the price paid is highly likely to exceed the fuel or energy

price against which most utilities would hedge against. In short, the argument ventures

into the realm of the absurd. It amounts to: Pay ire a fixed price that is higher than the

price you want to avoid, in order to avoid price volatility.

6

7 Q- WHAT ABOUT THE VALUE OF "MARKET PRICE SUPPRESSION?"

8

9

10

Another supposed value attributed to rooftop solar in many VOS studies is that by

reducing demand, rooftop solar will suppress the market price for energy. This argument

is seriously flawed in more than one way.

11

12

13

14

15

16

17

18

19

20

In the first place, under retail net metering, the price of rooftop solar is not market-

based, or even cost-based. In fact, where there is retail net metering, the rooftop solar

price is unreasonably and arbitrarily linked to the full retail price of delivered electricity,

as opposed to the level of energy prices, where it should be. While, arguably, the

availability of highly-subsidized rooftop solar could have the effect of reducing demand

for wholesale energy (although considering the scales involved it seems improbable that

the reduction would materially impact wholesale energy prices), there would be no price

benefit for consumers since rooftop solar, priced at full retail levels, or at the levels

dictated by the inflated claims of many VOS papers, would consume all of the savings

and leave little or no benefit for customers.
21

22

23

24

25

26

27

Setting aside the high price customers are being asked to pay for this "savings," the

second problem to flag here has to do with the different market effects of a low-priced

competitive resource and a low-priced subsidized resource. If a competitively priced, not

heavily subsidized, source of energy caused prices to decline, that would be a good

thing, but that is not at all what VOS studies are suggesting will happen with rooftop

solar. Rooftop solar is subsidized by tax credits, REC/SREC markets, and by the cross-

28
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1

2

3

4

subsidy inherent in net metering and volumetric rate design. It is hard to find any

economic logic to support the notion that markets are well served by using heavily

subsidized products, such as rooftop solar, to drive down prices in the competitive

marketplace.

5

6
To the extent that highly subsidized products compete with unsubsidized products in the

marketplace, this distorts the
7

market, rather than strengthens

in business.
8

9

it, making it hard for

otherwise competitive energy generators to stay In the long run, this

distortion exacerbates the capacity issues that many markets struggle to correct through

capacity payments. Thus, if one assumes that rooftop solar somehow suppresses prices
10

11
in the energy market, this would be highly unfortunate-it could do very serious damage

to the power sector. The claimed price suppression "value" is not a value at all.
12

13

14 Q.
WHAT ABOUT THE AVAILABILITY AND RELIABILITY OF ROOFTOP
SOLAR?

15 A.

16

17

18

19

Many rooftop solar advocates assert that rooftop solar enhances overall reliability

because the units are small and widely distributed, but close to load and not reliant on

the high voltage transmission system. It is argued that they are somehow less impacted

by disasters and weather disturbances. These claims are highly speculative and, for' the

reasons I will explain, inaccurate.

20

21

22

23

24

25

26

It would be a mistake to simply assume that rooftop solar improves reliability. First, it

should be noted that the vast majority of outages are distribution (not transmission

related), thus the fact that rooftop solar does not use the transmission grid is almost

completely irrelevant to the reliability issue. Beyond that, rooftop solar is subject to

disaster as much as any other installation. Strong winds, for example, can harm rooftop

solar as much as any other facility connected or not connected to the grid. Cloudy

conditions can disrupt solar output while not affecting anything else on the grid.
27
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Solar's intermittency makes it unable to assure its availability when called upon to

deliver energy. Indeed, it is far more likely that a thermal unit will have to provide

reliability to back up a solar unit than the other way around.

4

5

6

7

8

9

It is also important to examine rooftop solar reliability issues in two contexts: that of the

individual customer and that of the system as a whole. Solar vendors, as part of their

sales pitch, claim that reliability is increased for a customer with a rooftop solar unit

because on-site generation provides the possibility of maintaining electric power when

the surrounding grid is down. When the sun is shining, this claim is likely to be true.

Conversely, without the sun, the claim has no validity.
10

11

12

13

14

15

16

17

18

19

That argument ignores one highly relevant fact: in a system outage the power inverter,

an electronic device or circuitry that converts direct current to alternating current, is

automatically switched off to prevent the backflow of live energy onto the system. That

is a universal protocol to prevent line workers from encountering live voltage they do

not anticipate. Thus, if a rooftop solar unit is functioning properly, when the grid goes

down, the rooftop solar customer's inverter will also go down, rendering it useless in an

outage. If the inverter is not functioning properly, then the unit may be producing, but

will do so at a considerable risk to public safety and to workers trying to restore service.

The result, of course, is that the solar panel provides virtually no reliability to anyone.

20

21

22

23

24

25

26

In fact, when it comes to reliability, it is much more accurate to say the grid provides

reliability to rooftop solar than the other way around. Not only does the grid ensure

service when the sun is not shining, but in case of an outage, a solar-powe1°ed home does

not, on its own, have the ability to re-start the home's systems without a boost of energy

from the grid. As contrasted with the reliability provided by the grid, there are virtually

no reliability benefits for the system from distributed solar, and therefore there is no

basis for calculating a payment for such service.
27 r
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l
Q. BESIDES LACK OF AVAILABILITY DURING OUTAGES, ARE THERE

OTHER ASPECTS OF RELIABILITY THAT ARE RELEVANT FOR
CONSIDERATION?

2
A. Yes. Attributing reliability benefits to an intermittent resource is a stretch.

3

4

5

By

definition, intermittent resources are supplemental to caseload units. The only possible

exceptions to that are, as noted above, where there are individual reliability benefits or

Absent those
6

where the availability of the unit is coincident with peak demand.

7

8

9

10

circumstances, and absent storage, it is almost certainly the case that the system provides

reliability for rooftop solar, rather than the other way around. That is particularly ironic

given that in the context of net metering, rooftop solar hosts do not pay for that service

while generating electric energy, and collect payments for distribution service they rely

upon rather than provide.
11

12

13

14

15

16

17

18

19

Indeed, from a reliability perspective, net metering and most other VOS formulations

are truly perverse, because non-solar customers pay rooftop solar providers for

reliability benefits that rooftop solar does not provide them, while rooftop solar

customers do not pay for the reliability benefits they actually do receive. From an

investment perspective, rooftop solar pricing methods like NEM, which redirects

distribution revenues from utilities to rooftop solar providers who offer no distribution

services, are detrimental to reliability because they deprive utilities of the revenue

needed to maintain high levels of service.

20

21 Q.

22

DESCRIBE THE EFFECTS OF DIVERSION OF REVENUES RELATED TO
THE NETWORK FROM UTILITIES T() ROOFTOP SOLAR PROVIDERS,
WHO OFFER NO NETWORK SERVICES, ON RELIABILITY AND REVENUE
REQUIREMENTS FOR PROVISION OF NETWORK SERVICES.

23
A.

24
For utilities, the diversion of funds leaves them with the Hobson's choice of either

25
delaying maintenance and/or needed investment, foregoing earnings, or seeking a rate

26
increase-in effect, a cross-subsidy from non-rooftop solar users. Over the long term,

27 38 Foregoing earnings increases investor perception of risk. That perception will inevitably drive up a
utility's cost of capital, so that option will also lead to rates being increased.
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1

2

that effect could lead to reliability problems associated with inadequate or less reliable

network capacity, especially at times of peak demand.

3

4 Q. DO YOU SEE VALUE IN "ENVIRONMENTAL SERVICES" RELATED TO
CARBON ANDOTHER FACTORS?

5

6

7

8

9

Many VOS studies include one or more values related to environmental impacts (or lack

of impact) of rooftop solar. Before delving into the issue of the environmental

externalities benefits claimed for rooftop solar, it is important to note that the issue of

taking externalities into consideration is a controversial one. It would, of course, take a

policy decision by the Commission to look at the claims of environmental values beyond
10

11
what is currently required by law. That is, of course, the Commission's call I am not, in

12

13

14

15

16

17

18

19

20

21

my testimony, suggesting that the Commission should or should not take externalities,

environmental or otherwise, into consideration in reviewing the idea of VOS analysis. If

the Commission does decide to consider externalities, however, as a matter of soliciting

a full range of information and analysis from interested parties, it might want to leave

open the issues of what rooftop solar related externalities the parties might want to

address. That way, the parties seeking to provide input to the Commission will face no

entry barriers to do so. How die Commission chooses to weigh those comments, of

course, is very much the Commission's decision. For purposes of my testimony,

however, since I am talking about VOS studies that look at externalities, I will

specifically address the issues explored in those studies, and perhaps some others as

well, but my testimony is not intended to be an exhaustive list of all affected
22

23
externalities.

24

25

26

There are many potential issues here. First there is no certainty that rooftop solar reduces

carbon emissions. There is, for' example, the case of Germany, where a massive switch

to solar and wind resulted in an increase in the use of coal, and stalled reductions (and in

27

28
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some years increases) in carbon emissions." While the Gennan experience was also

influence by the closing of the count1°y's nuclear plants, the point is that one simply

cannot assume that increasing the amount of intermittent renewable generation,

including rooftop solar, will, ipso facto, lead to reductions in emissions.

5
N

6
1

7

8

9

10

11

12

13

14

Moreover, the degree to which rooftop solar does reduce carbon is not an easy figure to

derive. To correctly ascertain the amount of reductions per dollar spent, one would have

to identify what generation and emissions are being avoided by rooftop solar generation.

In today's market, the marginal resource is likely to be natural gas-with emissions

much less than other resources on the grid, such as coal--resulting in significant

consequences for the value of the emissions averted by rooftop solar. To tty to ascertain

a meaningful number, a VOS researcher would have to do a location (or at least region)

specific analysis with substantial granularity. VOS papers typically do not do that, rather

they simply make assumptions, the factual basis for which are at best suspect and at

worst meaningless.
15

16 f

17

18

19

20

21

22

23

24

Second, as in other issues, VOS studies almost never look at the opportunity cost

associated with rooftop solar. In specific regard to carbon emissions, VOS studies

assume a reduction and try to assess a monetary value for that achievement. What they

rarely, or ever do, is look to see if that money is well spent in the context of alternative

ways of achieving the same result. As noted earlier in my testimony, rooftop solar is a

remarkably expensive way to reduce carbon emissions. Energy efficiency, grid-scale

solar, and wind, for example, all reduce more emissions per dollar spent on rooftop

solar, and do so without having to prepare VOS studies to make the case for special

compensation. Thus, a balanced VOS would discount the claimed value of emissions

25

26

39

27 DW Com."German CO2 Emissions Targets at Risk." (November 19,20 l5). Please see:
http://www.dw.com/en/german-Q02-emissions-targets-at-risk/a- 188627Q8
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1

2

reduction to compensate for the opportunity cost of not having chosen the least cost

option. Most (if not all) studies fail to do this.

3

4
Third, the methodology used to quantify emissions reductions in VOS studies often

suffer from serious flaws. There appears to be the potential double counting and
5

6
paradoxes among the different categories of analysis suggested for the "environmental

a  l is t  o f  va lu es  with in  theservices" category. For
7

8

example, IREC suggests

"environmental services" category that includes both "utility avoided compliance costs"

and "carbon." The "carbon" category suggests that additional value attaches to rooftop
9

10

12

13

14

solar because it reduces the amount of carbon emissions in the state, on the other hand,

the "avoided compliance cost" category suggests that there is value to rooftop solar

because it reduces the amount of other renewables in the state. Puzzling through the

relationship between these two arguments is like trying to make sense of an Escher

print-at first glance, the steps seem to be going up, but at second glance, they are going

down, and it is impossible to resolve the contradiction.
15

16

17
Q- How DO CAP AND TRADE AND RENEWABLE PORTFOLIO STANDARDS

FIT INTO YOUR ANALYSIS?

18

19

20

21

22

23

24

25

26

27

It is also apparent, but ignored in most if not all VOS studies, that in jurisdictions with a

renewable portfolio standard or a cap and trade system, additional rooftop solar does not

necessarily change the amount of emissions being reduced. Indeed, it could have

adverse effects. That is because, cap and trade Tums carbon from an externality to a cost

that is fully internalized into the cost of service, and set asides or preferential prices to

selected technologies (i.e. rooftop solar), actually have the effect of disrupting the ability

of the market to find the most efficient way of reaching the emission reduction

requirement. In regard to RPS, the cost of compliance with the standards is also

internalized into the cost of service, so whatever carbon. reductions are attained under

RPS are automatically captured and internalized into the cost of service. The rooftop

28
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1

2

3

4

5

solar set aside in the Arizona (and other states with similar requirements) RPS, however,

is a bit of an outlier with perverse results. That is because it mandates that a specified

percent of renewable must be dedicated rooftop solar, a resource that is less efficient

economically and less efficient in reducing carbon emissions than are other renewable

resources. It is remarkable that the authors of VOS studies, for the most part, simply

6 choose to ignore this issue.

7

8
Q. WHAT ABOUT RENEWABLE

RENEWABLE ENERGY CREIDTS?
ENERGY CREDITS AND SOLAR

9 A.

10

11

12

This issue becomes even more complex and problematic in cases in which customers

and/or rooftop solar installers are awarded RECs or SRECs for their projects. Clearly, if

customers or solar' installation companies are selling RECs or SRECs associated with

their renewable energy, care should be taken not to count the associated environmental

13 "value" more than once.

14

15
Q. WHAT IS THE EFFECT OF THE LONG TERM COST PROJECTIONS FOUND

IN VOS STUDIES?
16

A.
17

18

19

20

21

22

23

24

It is perverse on both economic and environmental grounds. As noted elsewhere in my

testimony, long-term forecasts of fuel and energy prices are notoriously inaccurate and

should not be relied on for purposes of pricing long-term contracts40. In regard to

carbon reduction and other environmental effects, it is impossible to overstate the

perversity of setting long-term prices. That is not only because, as regards to rooftop

solar, you are giving pricing preference to the least efficient technology for reducing

carbon, but for an even more important reason. Environmental standards, particularly

market-based approaches such as cap and trade, are formulated in ways that incentivize

new and more efficient technology to achieve the desired ecological result. What most
25

26

27

40 Utilities and many other businesses often rely on such projections for planning purposes, but use the
projections solely as indicators of trends, not as is suggested in VOS studies, for establishing the price
for long-term contracts.
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of the VOS studies propose to do, however, is lock in high prices projected out for 20-25

years for a technology we already know to be inefficient relative to other options, and

reduce the opportunities to seize upon options that we can be certain will appear in that

t ime f rame that wi l l  achieve the desired env ironmental results at lower cost to

consumers. Simply stated, i t is very poor policy to lock in long term prices for a

technology we know is inefficient and thereby reduce our opportunity to take advantage

of new technology that will inevitably appear in the marketplace.

IE 3
j

I

E
1

Q- HOW DO YOU ASSESS THE VALUE CLAIMED RELATED TO "SOCIAL
SERWCES" (PRIMARILY, ECONOMIC DEVELOPMENT AND JOBS)?

10
ii
:

l.
.

ii In the case of economic impact, benefits are frequently claimed for rooftop solar without

regard to costs. Advocates for rooftop solar claim this will give rise to many good solar

energy jobs. Maybe that's true, maybe that's not true. We certainly have some reason to

doubt this, given that as of 2015, the US produced only about 2% of PV cells and PV

modules in the world, while making up 16% of PV installations. (China dominates

worldwide solar PV cell and PV module production, with a more than 60% share of the

world rnarket).4l Rooftop solar may have produced more jobs in China than in the U.S.

Regardless, if one is to consider the economic development or jobs aspects of rooftop

solar, any study of the issue must be balanced and look not only at solar jobs, but also at

secondary impacts on the job market. These include job loss caused by the increased

electric rates that come with selecting a higher cost technology over a lower cost

technology to provide electricity (e.g., rooftop solar instead of utility scale solar or

wind). Employment impacts are a two-edged sword when it comes to green energy. The

one-sided, myopic v iew of  the jobs issues found in VOS studies are strangely

reminiscent of people who argue that we ought not to regulate carbon emissions because

F

41lEA, Trends 2015 in Solar Photo volmir Applications. Report IEA-PVPS TI-27:2015. Available
online at http://www.iea-pvps.org/Fileadminldam/public/report/national/IEA-PVPS - Trends 20]5 _-
MedRes.pdf. See pages 31 and 40.
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2

doing so would lead to job loss in coal mining. That argument is one dimensional and

myopic in the same sense that the green jobs argument is one dimensional and myopic.

3

4

5

6

7

8

9

10

11
their long-nun/legacy effects."43

12

13

14

15

16

17

In fact, recent research modeling on the effects on the Arizona economy of rooftop solar

subsidies highlights what is missed with a one-dimensional look at rooftop solar' jobs.

This study found that subsidies for rooftop solar, over the years, lead to significant job

losses and decreased wealth for the state.42 The central problem is that the money spent

on DG reduces the amount available to be spent in other sectors of the economy. Thus,

while the model does predict additional jobs associated with rooftop solar installation

and other services, "Any benefits emanating from each scenario are at best temporary,

only coincident with the timing of the solar installations, and quickly counteracted by

Over the twenty-year period studied, with results

varying depending on the level of penetration of rooftop solar, the model in fact predicts

billions of dollars of lost gross state product and thousands of "job years" lost.44 The

effort of the ASU Study to examine both sides of the economic impact of expenditures

on distributed solar is unfortunately rare in VOS analyses, which almost never balance

predictions of job growth against job costs. The usual VOS jobs argument simply lacks

balance and credibility.
18

19

Q, ISSUE THAT ARE NOTABLY
20

ARE THERE ANY SOCIO-ECONOMIC
IGNORED IN vas STUDIES?

21 A.

22

23

One issue that VOS studies never reference, but which has been studied on several

occasions, is that cross-subsidies in rates derived through net metering or inflated value

claims by the rooftop solar industry inevitably have a regressive social effect in that they

24

25

26

27

42 Evans, Anthony, Tim James, and Lora Mwaniki-Lyman. "The Economic Impact of Distributed Solar
in the APS Service Territory, 2016-2035." Report, L. William Seidman Research Institute, W.P. Carey
School of Business, Arizona State University, February 16, 2016. (ASU Study). (Attachment ACB -
CDR).
43 ASU Study at i.
44 A job year is not the same as job. It is one year of employment
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1

2

constitute, in the aggregate, a transfer of wealth from less affluent households to more

affluent ones.45 That reflects a very real social cost, but one that VOS authors routinely

3 ignore.

4 .
l. Case Studies: How the problems of VOS analysis play out in specific studies

5
Q-

6

CAN YOU GIVE EXAMPLES OF HOW THE GENERAL AND SPECIFIC
ISSUES DESCRIBED ABOVE PLAY OUT IN VOS STUDIES?

7
A.

8

9

10

Yes. In what follows I give, not a complete review of all aspects of the studies

mentioned, but a "highlights" (or perhaps more accurately, "lowlights") tour of what I

perceive to be the major problems with the VOS analysis illustrated by each study. I

review one study in Louisiana, two contrasting Arizona studies, and a recent study of the

I

11
VOS in Maine.

12

13 Q- WHAT, IN YOUR VIEW, IS THE KEY LESSON OF THE LOUISIANA STUDY?

14
A.

15

16

17

18

19

20

It matters a lot what subsidies you count, as demonstrated by the Louisiana study.46 This

study, a rare example of an analysis that finds the costs of rooftop solar to be greater

than its benefits, proved controversial, and has remained in "draft" purgatory since it

was submitted to the Commission that requested it. Many criticisms of the study have

focused on the author, David Dismukes, himself, arguing that his past work for oil

companies makes him likely to be biased. (I wonder how many energy consultants in

Louisiana have not worked for oil cornpanies).47 More substantive critiques noted the

21

22

23

24

25

26

27

45 Energy and Environmental Economics, California Net EnergyMeteringRatepayer Impacts
Evaluation.Prepared for the California Public Utilities Commission by Energy and Environmental
Economics (October 28, 2013), Hernandez, Mari. RooftopSolar Adoption in Emerging Residential
Markers.Center for American Progress, May 29, 2014. and Hernandez, Mari,Solar Power and the
People: The Rise of Rooftop Solar Among the MiddleClass. Center for American Progress, October 21 ,
2013; Staff Report/Open Meeting Memorandum on Arizona Public Service Company _ Application for
Approval of Net Metering Cost Shift Solution. Arizona Corporation Commission Docket No. E-
01345A-13-0248, September 30, 2013.
46 See Dismukes, DavideE. Estimating the Impact of Net Metering on LPSC Jurisdictional Ratepayers.
47 Furthermore, it is a leap to assume that the interests of oil companies are opposed to solar electricity
(which does not directly compete with oil). In fact, many oil companies have investments in renewables,
and even more have an interest in natural gas-which becomes more in demand for electricity
generation as a flexible firming resource for intermittent renewables on the system. Oil companies'
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1 inclusion of the State of Louisiana's generous solar tax credits in costs-and, in fact,

2 Dismukes would have found a net benefit for rooftop solar if he had excluded the cost of

3 this state support.

4

5

6

7

8

A review of the study points to a few observations. First, Mr. Dismukes was working

with severely limited data provided by Louisiana's "dumb" meters. He seems to have

made heroic efforts, combining GPS coordinates with weather data, to extrapolate likely

levels of rooftop solar energy production at different hours of the day. His methodology

seems reasonable to me, but I have not reviewed it in detail.
9

10

11

12

13

14

The study itself contains multiple analyses. In addition to his net benefits/costs analysis,

Dismukes analyzes the impact on the contributions to cost of service by NEM

customers, finding (as one would expect) that NEM customers contribute far less to the

cost of service than they would have done had they not installed rooftop solar and

received service under a NEM tariff. This analysis is interesting in that it illustrates the

15

16

scope of the shift of costs from NEM to standard rate customers. However, it is

vulnerable to the criticism that it does not consider any reductions in the overall cost of

17

18

19

20

21

service resulting from the rooftop solar installations. (APS witness Leland Snook

calculated these savings in APS's service territory and concluded that rooftop solar

customers reduce energy costs and provide a modest capacity benefit to APS). He goes

on to analyze evidence that the transfer here is from lower-income to higher-income

households, finding considerable evidence that this is the case.

22

23

24

Focusing on the most-reported finding, that the costs of solar NEM installations are

greater than the benefits to ratepayers, I note that in some of his assumptions, Dismukes

is relatively generous to rooftop solar. For example, he assumes the price of natural gas
25

26

27
economic interests, to the extent they are impacted by electricity policy at all, would be to support
bringing more intermittent renewables onto the system.
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1

2

3

4

5

6

7 I

8

9

10

11

would be constant at $3.50/MMBtu-a price that today seems high.48 He also includes

capacity value (for generation, transmission, and distribution) in his analysis, despite the

intermittency of rooftop solar, using an ELCC factor to calculate avoided generation

capacity costs, even though the value of the capacity is limited by the prevalence of

excess capacity in area markets. Dismukes is similarly generous in calculating

transmission and distribution capacity savings. He assumes benefits in transmission and

distribution capacity which, as argue above, are highly dependent on the particular

configuration of the utility system, and of rooftop solar within that system. Finally,

though it is not part of his main analysis, he includes a sensitivity analysis which looks

at how his findings would change if a $40 per ton cost of carbon were included (and

finds that rooftop solar remains in the red, even with this additional included benefit).

12

13
How is it possible, then, that his results are so different from some other studies? Critics

14
of the study quibble about his omission of certain "values" they consider relevant. But

the biggest differences seem to be the following:
15

16

17

18

19

20

21

22

23

24

25

26

Dismukes presents a balanced assessment of the impact of NEM and solar

subsidies on jobs and the economy of Louisiana. Thus, he counts the benefits of

jobs and economic activity associated with the subsidy-but he also counts the

negative economic impact of higher electricity prices. In this, he is absolutely

correct. Any analysis of positive job impacts of solar subsidies needs to include

the impact on jobs caused by the resulting higher energy costs (and the reduction

in state revenues associated with tax rebates, if state government costs and

incentives are considered). It would be wonderful news if it were possible to

create cost-free jobs and economic growth through government subsidies for any

industry (green or not) -but, as economists like to say, "There is no such thing

as a free lunch." This is not to say industry subsidies are never helpful or a good

27
48 Dismukes, at l 12.

28

49



11

10

12

in

14

15
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17 Q-

18

4

6

2

8

3

7

5

9

1

A.

HOW DO YOU INTERPRET THE VERY DIFFERENT RESULTS GF THE
TWO STUDIES OF VOS IN ARIZONA ITSELF?

In addition, Dismukes includes a big ticket cost that many other studies omit-

the cost of state tax incentives (in addition to the NEM subsidy) provided to

customers who invest in rooftop solar (Louisiana offers a tax rebate of up to

$12,500 per system).4° This tax subsidy has a huge impact on his analysis,

accounting for roughly 70% of the costs of historical solar installations he

identifies." (It's worth noting here that he does not include costs associated with

the federal solar tax incentive.) Although it has been con°ectly pointed out that

these state costs are not within the jurisdiction of a utility commission, this is a

perfectly legitimate cost to identify. Just like jobs (which are also outside of a

utility commission's jurisdiction) how tax incentives should impact decision-

making depends on the priorities of the Commission, recognizing that a decision

to end net energy metering may not eliminate these costs.

idea--but industrial economic policy is a complex topic, and any presentation

that suggests that benefits come without costs is deeply wrong.

s

19

20

21

22
i

23

24

Two roughly simultaneous studies of the "VOS" in Arizona beautifully demonstrate

how easy it is to do a "value analysis," using many of the same assumptions, and come

to radically different conclusions. The SAIC Report analysis, published in May 201351,

estimates a rather small 2025 VOS to the APS system of 3.56 cents/kWh (expressed in

2013 dollars). A study by Thomas Beach and Patrick McGuire of Crossborder Energy,

also published in May 2013, criticizes the SAIC Report study, offering instead an

estimate of "levelized benefits" over twenty years (it is not clear to me exactly which
EE
E
;
3
825

26

27 s

49 Id. at 128.
so ld. at 135 .
51 SAIC, 2013 Updated Solar PV Value Report of Arizona Public Service (May 10, 2013).(SAIC
Report). Please see:
https://az_energvfuturejles.wordpress.com/2013/04/20I8'_updated solar .pp value _report.pd['
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twenty years, but I think the analysis may be from 2014-2034) of 21.5-23.7 cents/kWh-

more than six t imes what SAIC Report found." In part, this can be traced to the

inclusion by Crossborder Arizona Study of the category of "avoided renewable"--not

considered by SAIC Report. But this accounts for only 4.5 cents of the difference. The

rest can be traced mostly to dif ferences in estimates of  generation capacity and

transmission sav ings, and to some extent to dif ference in energy costs. What is

happening here? Below, [review a few key issues of conflict between the two analyses.

8
"Snapshot" vs. "levelized cost" analysis

10

9 l

I
i

8

8

12 I?
8?

13

14
3

I
I
F15

16
8,1
i
:

17

18

i.

19 H
f a

20
r.g

One area of apparent disagreement is really a question of data presentation, but it is a

difference that makes clear comparisons between the two studies difficult. SAIC Report

presents "snapshots" of the VOS in three different years: 2015, 2020, 2025-capturing

how this value changes as natural gas prices are assumed to rise, along with the price of

carbon allowances, and integrating different capacity savings values depending on

whether solar capacity is judged to be adequate to postpone capacity additions in the

given year. Crossborder Arizona Study prefers the (to me, rather confusing) "levelized"

analysis, over the years from approximately 2014-2034 (I don't see the exact dates

identified anywhere in the text, however). For this reason, it is difficult to know what

comparisons between the exact numbers of the Crossborder Arizona Study and the

SAIC Report mean-though the best comparison may be between SAIC Report's 2025

21

?

22

numbers (approx imately the midpoint  of  Crossborder 's range of  years) and

Crossborder's "levelized" number.

23
r
»

24

25

26

27

28

I

E

so Beach, Thomas R., and Patrick G. McGuire.The Benefits and Costs of Solar Distribution Generation
forArizona Public Service. Crossborder Energy Consulting (May 8, 2013). (CrossborderArizona Study)
Please see:http://www.solarpowerdemocracy.ogg/wp~
content/uploads/20 I 4/03/Crossbogder AZ_2013 .pd
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1 Highly technical methodology debates

2

3

4

5

6

7

8

There is a significant difference in the estimates of avoided energy costs that is difficult

to understand, even once you get beyond the differences of "levelized" vs. "snapshot"

analysis. SAIC Report's "snapshot" of solar PV value in 2025 estimates avoided

variable costs (including fuel and carbon charges) of only 5.93 Cents/kWh. Crossborder

Arizona Study sticks with its "levelized analysis," so it does not present a number that

can be exactly compared-but its weighted annual 20 year levelized cost figure for its

base case is 7.1 cents.
9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

It is impossible to tell, based on the discussion available in the two papers, what the

source of the discrepancy is. Assumptions (generous, in hindsight) about the rising cost

of natural gas seem to be the same. Both studies assume (plausibly) that the marginal

generation being displaced by rooftop solar will be natural gas. Crossborder Arizona

Study actually assumes a slightly lower carbon allowance cost than the SAIC Report, so

that can't be the reason for Crossborder's higher numbers for the cost of the energy

likely to offset by rooftop solar power. Crossborder Arizona Study suggests that an

analysis of implied heat rates points to unrealistic assumptions on the part of the SAIC

Report about how efficient natural gas plants will be in the future.53 Further technical

discussion would be needed to clarify this point, identify whether it is the source of the

discrepancy, and determine if the heat rate assumptions in the model used by the SAIC

Report are reasonable. For now, it serves nicely to illustrate the complexity of value

analysis, and how easy it is to come up with significantly different values, even when

working with similar assumptions.54

24

25

26

27

53 Crossborder Arizona Study at 8.
54 The differences in methodology between SAIC and Crossborder, and trying to ascertain which report
is more accurate is a perfect example of why relying on "value" analysis is so subjective and easy to
bias. Why one would choose to use it, and get into an esoteric methodological debate, when market data
and/or cost accounting is readily available and quite transparent, is inexplicable unless proponents of
"value" analyses were dissatisfied with the results of cost accounting and/or the market. That constitutes
good reason to approach VOS studies very cautiously, with eyes wide open for built in bias.
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1 Capacity and peak

2

3

4

5

The SAIC Report correctly understands the relationship between capacity and peak load.

Capacity needs are determined by peak load, not average load. Given that, as the SAIC

Report says, "{t]he APS system peak is somewhat unique, in that it extends past sunset

due to the impact from the desert heat," there is what the SAIC Report describes as a
6

"lower coincidence with solar PV production than otherwise would be expected."55 I
7

8

9

10

11

would say that is putting it mildly. To the extent that peak occurs after sunset, there is

zero coincidence with solar PV production. It mystifies me how solar can be considered

to have any meaningful capacity impact in this circumstance, however, the SAIC Report

merely "discounts" solar's capacity by about 50% and goes on to consider its impact on

the need for major projects. The SAIC Report's valuation of rooftop solar's capacity
12

value is generous.
13

14 Capacity

15

16

17

The topic of capacity is where the studies diverge the most. Here there is sharp contrast

between the SAIC Report's fact based approach and what can only be described as

speculative hand-waving in the Crossborder Arizona Study.
18

19

20

21

22

23

The SAIC Report takes the generating resource mix as of 2012 as a given, and asks what

capacity additions will be needed, and whether and when additional rooftop solar might

allow capacity investments to be defen'ed. The SAIC Report notes that APS's capacity

needs are fully met until 2017, and finds only limited prospects for deferral of

investment after that time.

24

25
Crossborder does not disagree that no new capacity is needed before 2017-but it claims

credit for existing solar for "contributing to" preventing the need for new capacity up to
26

27
55 SAIC Report at 2-18.
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1

2

3 This is all poorly defined and explained. How much value is

4

5

6

that date. It does not present any evidence that without solar, additional investment

would have been needed, but goes ahead and "credits" solar' "installed before 2017"

with "greater value."56

being attributed here? Why are they talking about solar' panels installed before 2012 at

all, when this report seemed to be about the VOS installed in 2014? If capacity additions

to 2017 are deferred based on 2012 capacity by itself, why should rooftop solar added

between 2012 and 2017 share the "credit" for this, as Crossborder suggests it should?7

8

9

10

11

12

13

14

15

One or two paragraphs of speculation follow about possible hedging value if there are

sudden losses of capacity (rooftop solar is only a "hedge" against unexpected costs if

committing ahead of time to incur the highest costs possible reduces anxiety), and

whether peak demand might shift into higher-solar hours-but it is all summarized in a

table (table 4 on page 10 of the Crossborder study) which assumes that every unit of

solar effective load-carrying capacity offsets an actual investment in capacity, without

regard to whether additional capacity is needed in the system or not, or whether the

limited additional peak capacity offered by solar is enough to make building a new
16

power plant unnecessary.
17

18

19

20

Thel'e is no coherent argument here. The analysis does not bear comparison with the

SAIC Report's careful fact-based analysis of actual planned capacity needs in the

system and how solar might contribute.

21
Avoided Renewables Cost

22

23

24

25

26

I discuss above the flaws with valuing this category of benefits, including that it is so

often combined with "values" attributed to "avoided emissions," even though rooftop

solar is an extremely inefficient way to pursue emissions reductions. In the case of

Arizona, although the Crossbordel' study claims benefits here, the fact that APS already

27
56 Crossborder Arizona Report at 9.
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1 had plenty of renewables to meet it state requirement means that the benefits of the

additional renewables, from the point of view of meeting requirements, are zero2

3

4

5

6

7

8

9

10

11

Q- IS IT RELEVANT, AS THE CROSSBORDER STUDY SUGGESTS, THAT "IT IS
CUST0MERS WHO MAKE INVESTMENTS IN DG RES()URCES?"57

Not in terms of the value provided to the utility. Customers (and, especially, rooftop

solar installation companies) who make investments in rooftop solar are not making a

free contribution of capital to the system. They are making a calculated investment,

based on their own assumptions about utility rate policy, that the utility will more than

compensate them for the full value of the investment. So far, they have been right about

this in all cases I am aware of. In effect, what is happening is that customers are making

investments on the utility's behalf, over which it has no oversight of* control, but the cost

of which the utility is obliged to fully repay, with interest (plus a healthy profit margin

to the rooftop solar company).

Q, WHAT IN YOUR VIEW IS THE KEY PROBLEM ILLUSTRATED BY THE
MAINE STUDY?

The Maine study illustrates the crucial importance of getting marginal energy right.

Among the studies I examine here, the Maine study takes the prize for the highest

identified "VOS," with a "levelized" value of 33.7 cents per kph over the 25 years

analyzed.58 It also, in my view, takes the prize for the most blatant and inexcusable

distortion.

Avoidea' Environmental Costs

12

13

14

15

16

17

18
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20

21
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24

25

26

This category is much higher in the Maine study than in many other studies (a levelized

value of 9.6 cents per kph), and rewards closer examination. The Maine study gets a

27

28

57 Crossborder Arizona Study at 13.
5s See Maine Distributed Solar Valuation Study.
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significant amount of this value from the calculation of avoided costs related to sulfur

dioxide (SON) and nitrous oxide emissions (NOt), which can have significant and costly

health impacts. The Maine study is not the only one that includes costs related to SON

and NOx emissions, but, compared to other studies examined here, it finds a much

greater effect-surprisingly large, assuming rooftop solar generally replaces natural gas

generation, since natural gas generation has very low emissions of these pollutants. The

big culprit in SON and NOx emissions is coal-fired generation.

8

9
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24

25

So is the marginal resource in Maine that is being displaced coal generation? Analysis

elsewhere in the Maine study would suggest not-avoided energy cost calculations are

tied to natural gas futures and price forecasts. However, if you read the appendix (to its

credit, unlike many other VOS reports, which are not as thorough in documenting their

methodology, the Maine report clearly documents its dubious analytical choices-

though the reader must be diligent to find the necessary information), the authors note

that the AVERT data used to calculate emissions "includes New York, which is not part

of the ISO-NE control area."59 The appendix goes on to clarify that if the authors had in

fact limited the analysis to "FTA rates"-emissions rates for units fueled with oil and

natural gas (closer to what they assume is being displaced in their marginal cost

analysis) emissions rates would have been radically lower-the appendix goes on to

acknowledge that "If the FTA rates were used rather than the AVERT results assumed

for' this study, the displaced emissions and the net social costs calculated below would

be reduced to 8%  and 20%  of the values calculated here for  SON and NOx,

respectively."°0 What this boils down to, in my opinion, is an admission that the "value"

attributed to SON and NOx emission reduction is a complete fiction, based on a

calculation that rooftop solar in Maine would somehow reduce coal plant emissions in

New York. This is ridiculous. Coal is at all times unlikely to be used as a marginal
26

27
59 14. at83
60 Id. at 84.
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resource-and these coal plants are not even part of the same dispatch system as Maine !

While it is to their credit that the authors so clearly explain the problem in the appendix,

why the authors use this number as if it means something in the main body of the report

is beyond me. The tone of the report suggests a sober, earnest, scholarly analytical

effort-but this shameless distortion makes me think that what is really going on is an

attempt to use analytical tricks to inflate the VOS in whatever way is possible.61
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19

Taking this egregious problem together with other issues, Maine study's 33.7 cent

"levelized value" is extremely doubtful. "Social cost" analysis in the Maine study adds

up to 9.6 cents of the "levelized" 33.7 cents<Wh value-a significant percentage of the

value that is found. Another 10.3 cents of "value" are attributed to categories which, as I

argue above, should not be considered at all in "value" analysis-market price response

(that is, buyer side market power that creates long-term capacity problems) and avoided

fuel price uncertainty (in this analysis, the uncertainty that seems to be avoided is lower

natural gas costs). The avoided energy cost of 8.1 cents per kph is tied to what it is

already clear are erroneous forecasts of ever increasing natural gas prices. And the

avoided generation capacity costs (5.6 cents/kWh) do not reflect that this is intermittent

and off peak capacity, and therefore has negligible, if any, impact, on capacity needs-

hardly savings the utility can take to the bank. The staggering Maine avoided cost

numbers just do not stand up to scrutiny.
20

21

22

23

24

25

26

27

et I believe the same problem impacts estimates of avoided CON emissions-once again, the report relies
here on annual avoided emissions calculated from AVERT-which includes coal plants, whose CON
emissions are significantly higher than natural gas plants.
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Q-

A

YOU HAVE RAISED A NUMBER OF CONCERNS ABOUT VOS ANALYSIS,
AND GIVEN EXAMPLES OF SEVERAL ANALYSES THAT ALL COME TO
WIDELY DIFFERENT (BUT DOUBTFUL) FIGURES FOR THE vas. WHAT
ARE THE POLICY IMPLICATIONS OF DOING VOS ANALYSIS wITH
THESE LIMITATIONS?

PCLICY IMPLICATIONS OF PROBLEMS WITH vs ANALXSL

First, VOS analysis overlooks how certain methods of rewarding "value" disincentivive

over smarter solar.

efficiency and innovation, and if overlooks opportunity cost of privileging dumb solar

I see several significant policy implications here:

I S
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The VOS studies largely ignore the issue of how rate design and pricing affect the long

term viability of rooftop solar as an energy resource. They focus almost exclusively on

establishing a specified value for purposes of setting prices today. Given that these

studies are called "Value of Solar," that is a remarkable omission. This is an important

point. It's a point that was really made in the MIT study." Prices for solar arrangements

should encourage innovation by incentivizing storage, incentivizing methods of

capturing system benefits such as encouraging western as opposed to southern exposure

to make it more coincident with peak, or incentivizing the use of smart invertors, among

other options. But if instead you simply subsidize or come up with an above market

price" for the most primitive use of the technology, you do a positive harm to the future

of solar. You're not incentivizing increases in productivity. In fact, you incentivize g
20

exactly the opposite.
21

i
22

,<

Second, VOS analysis is Qften used to jusryjf incentives that seem to be distorting the
I

3

8

23 market

24

25

26
E

5

cQrppressed.pd_t 1
1
E

27

Hz T71e Future of Solar Energy.MIT.20 I5. (MIT Study)Please see:
https://mitei.miLedWsystem/fiIes/MIT%20Future%;0of%zOSo1z;r%2QEnerg_y%20Study
as The Louisiana study, of course, does not try to artificially raise the price of rooftop solar, but almost
all of the others do so, Nonetheless, that study also suffers from the flaw of considering how prices and
rate design could incentivize a more prominent role for rooftop solar.
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What's really interesting is that VOS analysis often overlooks (and I've never seen this

in any study) the fact that the cost of solar panels have declined rapidly in the past few

years. That's a good thing. But as pointed out by the Lawrence Berkeley Lab,

installation costs curiously remain high.64 In fact, of the major economies in the world,

with the exception of France, the United States has the highest installation costs of solar

anywhere in the world." Why? One possibility is that because net metering sets such an

arbitrarily high price, solar vendors and lessons don't need to compete against other

resources in the energy market and face no pressure Io pass on declining costs to

customers. In fact, they pocket those costs. Without any impetus to pass savings onto

customers, rooftop solar vendors and lessons derive almost all of the benefits associated

with declining panel costs.°('

20

Not a single VOS study looks at the costs of devising subsidies and cross subsidies to

insulate rooftop solar vendors/lessors from the ordinary pressures of the market. Stated a

bit differently, they never raise the seminal question of whether rooftop solar, and

consumers in general, would do better in the long run by competing in the long run, as

opposed to being priced at the artificial levels derived from highly subjective VOS

studies, or the equally artificially high rate inherent in net metering. The VOS studies

blithely ignore the fact that there is a functioning marketplace for energy (or its

functional equivalent through cost-based regulation, and create a kind of fantasy world

where neither exists. The VOS studies fail to even acknowledge markets and regulation
21

22
I

23

24

25

26

27 I

64 Barbose,Galen and Nair Darghouth. Tracking the Sun WII: The Installed Price of ResidemiaI and
Non-Residential Photovoltaic Svsrems in the United States.Lawrence Berkeley National Laboratory
(August 2015). Pleasesee:
llttp3//el8ergy.gov/sites/prod/files/2015/08/f25/LBNL%2_QTracking%20the%_20Sun%20A_11gust%202() l5 .
df.

9 . at 23.
so This theory is supported by the most recent IOK filing by the nation's largestrooftopsolar provider,
Solar City, in which they state: "We compete mainly with the retail electricity rate charged by the
utilities in the markets we serve,.." In other words, they make no effort to be price competitive with
other energy sources, but, rather, with the much higher full cost of delivered energy. Thus, the full and
substantial differential between the cost of energy alone and the full delivered cost of energy is left for
the rooftop solar vendors to capture for themselves.
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2

as benchmarks to assess the reasonableness of the "value" figure derived from the

studies.

3

4
Third, VOS analysis neglects other renewable resources, market realities, and the future

of solar itself
5

6

7

8
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23

24

If you look at the major renewable resources-wind, large scale solar, distributed

solar-where you have renewable portfolio standards, rooftop solar almost always

comes out at the bottom in terms of efficiency in reducing carbon. And yet we're paying

the highest price for the least efficient product. Why? What justifies this discrepancy?

For the purposes of understanding VOS, we need to look at this issue and determine

how it affects the VOS. This inefficiency detracts from the value of distributed solar,

and needs to be reflected in any analysis of the value. It is noteworthy that most, if not

all, VOS studies simply do not address why other, more efficient forms of renewable

energy should be treated differently, for pricing purposes, than rooftop solar. They do

not even suggest that perhaps the price of grid-scale solar and wind might be used as a

benchmark to assess the reasonableness of the value figure they derive. They also fail to

address the fact that artificially high prices for a less efficient resource will inevitably

lead to a reallocation of capital toward the less efficient resource, a development with

adverse consequences. Significantly, VOS studies simply do not even consider what

their valuation, and the pricing that follows from it, does to the future of solar, whether

it would incentivize or disincentivive productivity gains, technological innovations, or

enable rooftop solar to be more responsive to the needs of the overall system. These are

very serious failures in VOS studies and substantially reduces, if not entirely eliminates,

their contribution to the debate over how to price rooftop solar.

25

26

27
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VI.
1

RECOMMENDATIONS

SO WHAT DO YOU RECOMMEND?
2

Q,

A. A first step would be to get very clear about a number of things that VOS is not:
3

4 VOS is not the same as what solar costs or how Ir ought to be priced

5

6

I
7

8

9

10

11

12

13

14

15

Appropriate pricing for generation should be based on the competitive market, or, absent

that, cost based regulation. VOS-based pricing is neither of these, and, for the reasons

have noted, it is simply an artificial, largely arbitrary and meaningless construct.

Calling for VOS studies seems premised on the assumption that neither competition nor

cost-based regulation will capture all of the values associated with rooftop solar. That

may or may not be true. But regardless, the same may or may not be true about every

other resource, so why single out rooftop solar, the least efficient of our commonly used

renewable energy resources, for special consideration? Absent a market or cost basis,

there's no intrinsic assessment of whether rooftop solar is the most cost-effective way of

providing a given value. If we paid for everything that way, things would get very

expensive (think of what the value of the grid would be, subjected to a similar analysis.)
16

17 Second, VOS is not a good tool for environmental policy.

18

19

20

21

22

A key element in value of solar analyses comes from factoring in externalities, such as

carbon emissions. It may be appropriate to recognize these as "values," in a value of

solar analysis, but it is important to be clear that this may not appropriately translate into

pricing. Reflecting such values in pricing is a policy decision, not an administrative

decision.
23

24

25

Third, inflating the VOS number is not in the long-term interests of the development of

solar energy or of customers, solar and non-solar alike.

26

27
VOS analyses tend to focus on preserving, and perhaps even enhancing, cross subsidies

inherent in pricing such as net metering, and not on increasing productivity and
28
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10

efficiency in ways that will incentivize solar to be even more competitive. Shielding the

rooftop solar industry from cost pressure, however, does not translate into increased

deployment or productivity of rooftop solar, nor into customer benefits. Often, it simply

translates into increased rooftop solar industry profits. When we pay for something

without market competition and/or cost based regulation, we aren't giving the

technology incentives to maximize value, as discussed above, even by a simple measure

such as ensuring solar panels are facing the right way. We are certainly not giving

incentives to pursue more ambitious efficiency maximizing efforts, such as

incorporating battery storage, or leveraging the potential of smart inverters associated

with rooftop solar installations to help regulate power flow.67

11
VOS is NOT a justification for backdooring things that are properly publicFourth,

12

13

policy issues-we need to think about who has responsibility/authority for internalizing

externalities, and where that discussion/decision should fake place.
14

15

16

17

I talked earlier about values related to environmental services. Often, VOS studies

approach this issue as a merely technical discussion of the health and environmental

impacts of emissions. However, there are important policy issues at stake here that

should be consciously considered, not assumed to be simple questions of technical18

19 analysis.

20

21

22

23

For example, the issue of how best to incorporate the cost of carbon emissions into

calculations of the VOS is complex and involves many judgments calls. It's true that if

you're anticipating that carbon is going to be regulated and you want a hedge against

that risk, there's a logic to taking appropriate action. The problem is that the1°e's also a
24

25

26

27

67 Potential marketization of services like those provided by smart inverters was discussed in a seminar
presentation by Michael Caramanis on the topic, "Extending Locational Marginal Cost Pricing to Retail
Electricity Markets and Distributed Energy Resources," seminar presented at Harvard University,
September 21 , 2015. Slides available at http://www.hks.harvard.edu/m-
rcbg/cepr/CaramanisHarvardSept2 l %2020l5 .pd.
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huge risk associated with guessing wrong. If you pick a technology that turns out not to

be the most cost effective, or one that turns out to stick the state with a lot of costs as it

develops its implementation plans, utility customers can experience significant

consequences. That point was driven home in the EPA's proposed Clean Power Plan

rules, recently stayed by the U.S. Supreme Court. In the originally proposed rules,

rooftop solar was accorded basic building block status for compliance, but in the

revised, final rules, that status was taken away. Thus, while rooftop solar could still be

used for compliance purposes, it no longer can°ied with it the imprimatur of a basic

building block. Hence its value for complying with emissions regulation was reduced.

No VOS study even recognizes the risk that heavy investment in rooftop solar to reduce

carbon emissions may end up being a costly mistake as a strategy to reach carbon goals.

How much reliance can be placed on a study that fails to even acknowledge that risk, or

for that matter, as the German experience has demonstrated, that rooftop solar might not

even reduce carbon emissions at all? Indeed, the claims found in most VOS studies that

rooftop solar is a hedge against future environmental regulation, may, in fact, turn out

not to be a hedge at all, but rather a very costly leap of faith, a risk most VOS authors

either overlook or choose to ignore.

18 Q- SO CAN/SHOULD vas ANALYSIS BEUSED?

19 A.

20

21

22

23

24

VOS studies add very little value to the debate over rate setting. While they may add

something to the debate in regard to specific issues that they examine, taken as a whole,

VOS studies that simply add up long-term projected "benefits" without any market

context are not worth the paper they are written on. They are too subjective, too

arbitrary, too biased, too methodologically suspect, and too disconnected from the

realities of costs and markets to be of much use in establishing principles for pricing

25 rooftop solar.

26 Q- DOES THAT CONCLUDE YOUR TESTIMONY?

27 A. Yes, it does.
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Preparation of Report and Analysis of Means for Improving Regulation

of the Brazilian Power Sector.

Consultant to the Brazilian Government on Redesign of Electricity Market, 2003-2004
Advisor to Ministry of/Wines and Energy on Electricity Marker Design

Consultant to Government of Dominican Republic on Electricity Regulation, 2004
Delivery  of a Series of Lectures on Problems in Restructur ing and

Privatization in Dominican Power Sector

Consultant to Eskom, South Africa, 2004-2005
Advisor on to Eskom on Restructuring of South African Electric

Distribution Sector

Consultant to W orld Bank on Regulation and Market Reform in Russian Power Sector,
2004-2005

Preparation of Report and Lecture on Regulatory Issues in proposed New
Market Design of Russian Power Sector, andAttraction of Private Capital

Consultant to Government of Guinea-Bissau on Infrastructure Regulation, 2005
Training Government and Industry Personnel on lnjiuslructzzre Regulation

Consultant to the Government of Mozambique on Electricity Regulation, 2006-2007
Assisting in the Re-Establishment of the Electricity Regulatory Agency

Consultant to the Government of Equatorial Guinea, 2007
Assisting in writing the county 's eleelricity law

Consultant to the Public Utilities Commission of Anguilla, 2008
Report on Funding Regulatory Agencies

Languages: English, Knowledge of Spanish and Portuguese
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L. WILLIAM SEIDMAN RESEARCH INSTITUTE

The L. William Seidman Research Institute serves as a link between the local, national, and international business
communities and the w. p. Carey School of Business at Arizona State University (ASU).

First established in 1985 to serve as a center for applied business research alongside a consultancy resource for the
Arizona business community, Seidman collects, analyzes and disseminates information about local economies,
benchmarks industry practices, and identwes emerging business research issues that ajTect productivity and
competitiveness.

Using tools  that support sophis t icated s tat is t ical modeling and planning, supplemented by an extens ive

understanding of the local, state and notional economies, Seidman today offers a host of economic research and
consulting services, including economic impact analyses, economic forecasting, general survey research, attitudinal

and qualitative studies, and strategic analyses of economic development opportunities.

Working on rehab' of government agencies, regulatory bodies, public or privately-ownedfirms, academic institutions,

and non-profit organizations, Seidman specializes in studies at the city, county or state-wide level. Recent and current

clients include:

Arizona Commerce Authority (A CA)

Arizona Corporation Commission (ACC)

Arizona Department of Health Services (ADHS)

Arizona Dept. Mines and Mineral Resources

Arizona Hospital and Healthcare Association

Arizona Investment Council (AIC)

Arizona Mining Council

Arizona Public Service Corporation (APS)

Arizona School Boards Association

Arizona Town Hall

Arizona 2016 College Football Championship

Banner Health

BHP billiton

The Boeing Company

The Boys & Girls Clubs of Metro Phoenix

The Central Arizona Project (CAP)

Chieanos Por La Cousa

The City of Phoenix Fire Department

CopperPoint Mutual

Curis Resources (A Arizona)

De Manna & Associates

Dignity Health

The Downtown Tempe Authority

Environmental Defense Fund

Epic Rides/The City of Prescott

Excelsior Mining

Executive Budget Office State of Arizona

The Fiesta Bowl

First Things First

Freeport McMoRan

Glendale Community College

Greater Phoenix Economic Council

HonorHealth

Intel Corporation

eState Inc.

The McCain Institute

Maricopa Community Colleges

Maricopa Integrated Health System

Navajo Nation Div. Economic Development

The Pakis Foundation

Phoenix Convention Center

The Phoenix Philanthropy Group

Phoenix Sky Harbor international Airport

Protect the Flows

Public Service New Mexico (PNM)

Raytheon

Republic Services, inc.

Rio Tinto

Rosemont Copper Mine

Salt River Project (SRP)

Science Foundation Arizona (SFAZ)

Tenet Healthcare

Tne Tillman Foundation

Turf Paradise

Valley METRO Light Rail

Tenet Healthcare

Twisted Adventu res Inc.

Vote Solar Initiative

Waste Management Inc.

Yavapai County Jail District
I
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Executive Summary

This study examines the economic impact of three distributed (rooftop) solar deployment scenarios

in the APS service territory for the study period 2016~2035, including the legacy effects of each

scenario throughout the (assumed)30 year economic life of distributed solar systems?

When considered in the round from a purely financial perspective, it concludes that all three potential

distributed solar deployment scenarios will have a detrimental effect on the State of Arizona and

Maricopa County economies, all other things being equal.

Additional distributed solar is estimated to lower gross state product (GSP) by approximately $4.8

billion to $31.5 billion (z01s S), dependent on the scenario.

Additional distributed solar deployment is also estimated to result in the net loss of 16,595 to 116,558

job years' private non-farm employment over the entirestudy period, dependent on the scenario.

Any benefits emanating from each scenario are at best temporary, only coincident with the timing of

the solar installations, and quickly counteracted by their long-run/legacy effects.

In all three scenarios, the total amount of money paid by distributed generation and central station

generation electricity consumers, 2016-2060, is greater than the amount which would have been paid

had they all alternatively continued to draw electricity from the utility's central grid.

That is, in each distributed solar scenario, electricity consumers as a whole will pay more for the same

amount of electricity consumed, and therefore have less money to spend in other parts of the

economy.

I  The study assumes that the cost of a 2035 distributed solar installat ion will only be paid off in full In loss, thereby accounting
for legacy effects. If the economic life of an installation is less than 30 years, the negative economic consequences will be greater.

II-
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LITERATURE REVIEW

The study b e gi n s  w i t h  a comprehensive l i terature rev iew to  assess  s ta te-o f - t he-ar t m eth od s  i n

economic impact analysis.

Seidman's  methodological  approach is  in i t ia l ly  pos i t ioned in a 3 x  2 mat r ix  c lass i f icat ion of  economic

impac t  s tudies ,  i l lus t rated below.

Seidman's 3 x 2 Classification of EconoMic Impact Models

• Gross studies only consider t he  d i rec t  pos i t i v e impacts of  inc reased economic  ac t i v i t y  in a specific

sec tor.

Net  s tudies  represent  a more thorough form of  economic  model ing as  they  also account  for the t rade»

of fs  in the economy which resul t  f rom incent iv iz ing one spec i f ic  sec tor.

Counts are usual ly  survey -based or theoret ical  capac i ty  ins tal lat ion quant i f i cat ions  of  the number of

di rec t  employees  wi thin one spec i f ic  sec tor.

P ar t i a l m ode l s  c ons i de r  t he  w i de r ef fec t s  o f l evels  of  ac t iv i t y  in  one specif ic s ec t or ,  i nc lud ing t he

indirec t  and induced ef fec ts  of  the di rec t  change,  but  do not  cons ider the feedback ef fec ts  of  changed

levels  of  ac t iv i ty  in that  sec tor -  for example,  the ef fec t  on wages in the labor market .

General models  of fer  the mos t  comprehens ive economy-wide analys is ,  tak ing into account  a l l  of  the

economic  in terconnec t ions  and feedback ef fec t s .  They also y ield the mos t signif ica nt Gross a n d  N e t

impac ts .
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A critique of fourteen contemporary solar economic impact studies identifies only one example of a

general equilibrium analysis -that is, Cansino, Cardenete, Gonzalez and Pablo-Romero's (2013) study

of Andalusia. However, this is a gross, rather than net analysis, because the authors combine

renewables and non-renewables as a single sector, thereby preventing any substitution between

conventional and renewable forms of generation, and effectively only allowing for positive direct

demand shocks in their modeling.

Nine of the fourteen critiqued papers adopt the partial model approach, but six of these are gross,

rather than net, studies.

Positioning Seidman's Approach Relative to Fourteen Contemporary Economic Impact Studies

Counts Partial Models General Models

• Cansino et al. 2013

Gross

Only positiveEr

negative impacts

Net
Bothpositive and

negative impacts

In the absence of an existing CGE model for the State of Arizona, and taking into account time and

cost constraints, Seidman implements a Partial Net REMI analysis of solar deployment in the APS

service territory, 2016-2035, as the next best alternative.

ECONOMIC IMPACT ANALYSIS

The capital costs and financing implications of each distributed solar deployment scenario are first

estimated by Aps, validated by Seidman, and allocated by economic sector using NREL's JEDI model

for distributed solar installations throughout the supply chain in the State of Arizona.
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APS also supplied data describing the financial impact of each solar deployment scenario on its

operating cash flow, future central station generation investments, and retail electricity rates.

The changes in investment included in the economic impact model are:

The annual installed costs of distributed solar capacity, 2016-z035;* and

Aps' deferred or avoided central station generation investments, 2016-2035.

The long-term legacy costs of the investment included in the economic impact model are:

The customer financing costs of distributed solar installations, 2016-2060;3 and

Consumer electricity rate savings, due to the deferred or avoided central station generation,

2016-2060.

The results for each scenario take into account the direct, indirect and induced economic impacts of

the distributed solar deployment, and the 30~year legacyeffects reflecting the economic life of the

solar installations and deferred central station generation.

Using an Arizona-specific REMI model, the economic impact of the low case scenario, which assumes

1,300 MWtk of nameplate distributed solar PV installations by 2035 in the APS service territory, is as

follows:'

State of Arizona

Maricopa County

1 6 . 5 9 5

1 5 . 6 8 5

$4,806.6

54,491.8

s1,787.3

51,862.4

2 APS assumes an Initial $2.50 a watt.
3 Based on the assumed 30 year economic life of the distributed system, the customer financing costs of solar installations, 2016-
2035, wt" not be completed until 2065. The REMI model used currently only provides economic impact estimates up to and
including 2060, but Seidman does not believe that this will materially affect the conclusions in the analysis. If the economic life
of an installation is less than 30 years, the negative economic consequences are in all probability greater than the estimates
presented in this study.
4 Total effects for each economic measure may not tally due to rounding-up.
s A job year is equivalent to one person having a full-time job for exactly one year.
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If the low case distributed solar deployment scenario actually transpires, the State of Arizona is

estimated to lose 16,595 job years of employment, plus over $4.8 billion gross state product, and $1.8

billion real disposable personal income (both 201s S)-

The low case distributed solar scenario therefore estimates negative impacts for all three economic

impact measures assessed for the study period, including legacy effects, in the State of Arizona and

Maricopa County.

c The economic impact of the expected or medium case scenario, which assumes 5,000 MW¢¢ of

nameplate distributed solar PV installations by 2035 in the APS service territory, is as follows:'

State of Arizona

Maricopa County

76.308 $21,613.3 $7,956_4

58,087.9

If the expected or medium case distributed solar deployment scenario actually transpires, the State

of Arizona is estimatedto lose 76,308 job years of employment, plus over $21.6 billion gross state

product, and approximately $8 billion real disposable personal income (both z01s S).

The expected or medium case distributed solar scenario's negative impacts for all three economic

measures are approximately 4.5 times greater than the low case scenario's impacts in the State of

Arizona for the 2016-2035 study period, including legacy effects.

The economic impact of the high case scenario, which assumes 7,600 Mwd of nameplate distributed

solar PV installations by 2035 in the APS service territory, is as follows' a

s Total effects for each economic measure may not tally due to rounding-up.
1 A job year is equivalent to one person having a full-time job for exactly one year.
a Total effects for each economic measure may not tally due to rounding-up.
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State of Arizona

Maricopa County

116.558

108.857

$31,454.4 $11,901.4

512,091.2

If the high case distributed solar deployment scenario actually transpires, the State of Arizona is

estimatedto lose 116,558 job years of employment, plus $31.5 billion gross state product, and $11.9

billion real disposable personal income (both 2015 S)-

The high case distributed solar scenario's negative impacts for all three economic measures are 6.5 to

7 times greater than the low case scenario's impacts in the State of Arizona for the 2016-2035 study

period, including legacy effects.

The high case distributed solar scenario's negative impacts for all three economic measures are also

46% to 53% greater than the expected or medium case scenario's impacts in the State of Arizona for

the 2016~2035 study period, including legacy effects.

Seidman's APS study therefore clearly demonstrates that increased adoption of distributed solar

generation represents a loss to the Arizona economy in the low, expected and high distributed solar

deployment scenarios. This is because the overall cost of provision of electricity to the State of

Arizona will rise when referenced against a base case where electricity continues to be provided by

central station generation.

9 A job year is equivalent to one personhaving a full-time job for exactly one year.
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1.0 Introduction

The purpose of this study is to calculate the total (net) economic impact of an APS distributed solar NEM

program in Arizona up to and including 2035.

1.1. Net Metering

Net metering (NEM) encourages consumers to invest in renewable energy technologies by crediting them

for distributed generation at the same tariff they pay for purchasing centrally-generated power.

Originating in Idaho and Arizona in the early 1980s, this utility resource usage and payment scheme allows

customer meters to effectively run backwards whenever their own generation is in excess of their level of

consumption.

Customers use their generation to offset their consumption over an entire billing period, and only pay for

their net power purchase per month: that is, the amount of electricity consumed minus the amount of

electricity generated. NEM credits are, de facto, based on current centrally-generated power tariffs.

Some suggest that NEM unfairly passes on the fixed costs of building and operating a transmission grid

used by participants to non-participating customers. This is because residential and small business' utility

rates volumetrically recover all costs, including those that are fixed. Advocates typically counter this

criticism by arguing that NEM customers bring benefits to the grid that equal or exceed the fixed costs

they avoidpaying for through self-generation, including job creation and other economic impacts.

NEM is currently available in Arizona for a wide range of distributed generation renewables, including

solar pp, solar thermal, wind, biomass, biogas, hydroelectric, geothermal, combined heat and power, and

fuel cell technologies. The Arizona Corporation Commission (Acc) has not set a firm kilowatt-based limit

on system size capacity. It simply stipulates that a system size cannot exceed 125% of a customer's total

connected load or electric service drop capacity. There is also no aggregate capacity limit for net~metered

systems in Arizona. However, each utility is obliged to file an annual report listing the net metered

facilities and their installed capacity for the previous calendar year. Approximately 38,000 of Ape' current

1.2 million customer base have distributed solar.

n



Attachment ACB - CDR
11 of 59

1.z. Economic Impact Analysis

An economic impact analysis measures the effect of a policy, program, project, activity or event on a

national,state or local economy, withparticular emphasis on three typesof effects or impacts. These are

the direct, indirect and induced impacts:

Direct impacts include the initial capital investment when a business, policy or program is launched,

and the people directly employed to manufacture a product, provide a service or deliver a program.

Indirect impacts are the economic growth or decline resulting from inter-industry transactions or

supplier purchases, such as a distributed solar installation company's purchase of solar modules.

Induced impacts occur when the workers either directly or indirectly associated with an organization,

policy or program spend their incomes in the local economy, when suppliers place upstream demands

on other producers, and when state and local governments spend new tax revenues.

The indirect and induced economic impacts are second order expenditures and jobs created as a result of

the initial "injection" of expenditure and direct jobs. For example, a utility employee hired to administer

a NEM program would represent a direct job. Purchases made by a utility are indirect impacts; and the

income that the utility or supplier companies' employees spend in the local economy will in turn create

revenues/income for a variety of other businesses, generating induced effects.

The second and later rounds of indirect and induced expenditure are not self-perpetuating in equal

measure. Through time, they become smaller as more of the income/expenditures "leak" out of the

examined economy." The cumulative effect of the initial and latter rounds of expenditure is known as

the multiplier effect. There is no one "magic" multiplier estimate for every conceivable scenario. Due to

the inter-linked nature of the State of Arizona's economy and its links to the rest of the U.S. (and the

world), the eventual ripple effects depend on numerous factors."

A full understanding of the total impact that a specific energy policy will have on an economy is therefore

rather more complex than just an extrapolation of direct impacts.

10 For example, in the form of savings, or payments on goods and services produced outside of the state.
" In very simple terms, what matters is the size of the direct impact, where It occurs (that is, which county/state and which sector
of the economy) and the duration of the impact.

I



I

Attachment ACB - CDR
12 of 59

1.3. Study Overview

To help position Aps' service territory study and provide a context for its findings, Section 2 begins with

an overview of economic impact modeling approaches to renewable energy, summarized in the form of

a 3 x 2 matrix.

Fourteen published analyses drawn primarily, but not exclusively, from the u.s., and additional insights

from Canada, Germany, and Spain (listed in Table 1) are reviewed by Seidman in Section 3, with a

particular focus on assumptions, methods and conclusions.

Examining the varyingmagnitude of the employment and gross state product (GSP) impacts for each of

the different types of study defined by the economic impact model matrix in Section 4, a clear rationale

for Seidman's approach to assess the economic impact of distributed solar deployment in the APS service

territory is also provided.

Sections 5 - 9 then examine the economic impact of three distributed (rooftop) solar deployment

scenarios in the APS service territory for the study period 2016-2035 in the State of Arizona and Maricopa

County. The analyses iNclude the legacy effects of each scenario throughout the (assumed) 30 year

economic life of the solar systems."

Section 5 introduces the 3 solar deployment scenarios assessed for Ape. These are:

A low case scenario, which assumes 1,300 MWdc of nameplate distributed solar PV installations by

2035 in the APS service territory, which will increase Aps' total number of distributed solar customers

to approximately 150,000 accounts;

An expected or medium case scenario, which assumes 5,000 MWdc of nameplate distributed solar PV

installations by 2035 in the APS service territory, which will increase Aps' total number of distributed

solar customers to approximately 690,000 accounts; and

Hz Based on the assumed 30 year economic life of the distributed system, the customer financing costs of solar installations, 2016-

2035, will not be completed until 2065. The REMI model used currently only provides economic impact estimates up to and
including 2060, but Seidman does not believe that this will materially affect the conclusions in the analysis. If the economic life

of an installation is less than 30 years, the negative economic consequences are in all probabil ity greater than the estimates

presented In this study. l



Montana Comings, Fields, Takahashi and Keith (June 2014
Employment Effects of Clean Energy Investment in Montana

Montana Energy and Telecommunications Interim Committee (January 2015)
Quant' in the Economic Impacts of Net Metering in Montana

Massachusetts

Missouri & U.S.

Nevada

New York

Rhode Island

Andalusia

Germany

California

California

Illinois

Motamedi and Judson (March 2012)
Modeling the Economic Impacts of Solar PV Development in Massachusetts

Treyz, Nystrom and Cui (October 2011)
A Multiregional Macroeconomic Framework for Analyzing Energypolicies

Vote Solar Initiative and Clean Energy Project (2011)
Economic andJob Creation Benefits of the Nevada Solar Jobs Now Proposal of 2011

NYSERDA (January 2012)
New York Solar Study
Bergman, Lagos and Weiss (2014)
Distributed Generation Contracts Standard Program and Renewables Energy Fund:

Jobs, Economic and Environmental Impact Study
Cansino, Cardenete, Gonzalez, and Pablo-Romero (2013)
Economic Impacts of Solar Thermal Electricity Technology Deploymenton Andalusian

Productive Activities: A CGE Approach
Frondel, Ritter, Schmidt and Vance (2009)
Economic Impacts from the Promotion of Renewable Energy Technologies - The

German Experience
Pollin and Garrett-peltier (2009)
Building the Green Economy: Employment Effects of Green Energy Investments for

Ontario

¢ C
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A high case scenario, which assumes 7,600 mud of nameplate distributed solar PV installations by

2035 in the APS service territory, which will increase Aps' total number of distributed solar customers

to approximately 1,050,000 accounts.

Table 1- Economic Impact Analyses Critiqued as Part of Current Study

Ascofw (July 2011)
Economic and Fiscal Impact Analysis of Residential Solar Permitting Reform
VoteSolar Initiative (Aprii 2013)
Economic and Job Creation Benefits of SB 43/AB 1014
Loomis, Jo and Alderman (December 2013)
Economic Impact Potential of Solar Photovoltaics in Illinois

Ontario

Spain Alvarez, Jars, Julian and Bielsa (March 2009)
Study of the Effects on Employment of Public Aid to~Renewable Energy Sources

Section 6 describes the simulation results for the low distributed solar deployment scenario.

Section 7 presents the simulation results for the expected distributed solar deployment scenario.

gr

I
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Section 8 describes the simulation results for the high distributed solar deployment scenario.

Conclusions are offered in Section 9.
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2.0 Economic Impact Assessment Methods

There are a number of  di f f erent  approaches  to an economic  impact assessment.  These are codif ied in

Figure 1 below.

Figure 1: Classification of Economic Impact Models

GENERAL GROSS

GENERAL NET

Figure 1 illustrates two key dis t inc t ions among economic  impact studies.

The first distinction is between gross studies and net economic impact studies. Studies that are Gross in

nature only consider t he d i rec t positive impac ts  of  inc reased economic ac t ivi ty . -  in th is  case,  solar

generat ion .  Net  s tud ies  repres ent  a more rounded f orm of  ec onomic assessment because they als o

account for the trade-offs in the economy which result from incentlvizing one specif ic sector, such as the

negative impacts on utilit ies and reduced spending and investment in other economic activit ies associated

wi th increased solar activity.

For example, a gross s tudy might consider the posit ive ef fects  of  the installat ion of  100MW  uti l i ty-scale

solar on the level of  economic activity alone, while a net s tudy of  the same installation would addit ionally

allow for the negative economic impacts such as the decreased use of  conventional forms of  generation

i f  these were d isp laced,  and the net  changes  in  res ident ial ,  commerc ial  and indus t r ial  energy b i l ls .

Cons ider also the ins tal lat ion of  a dis tr ibuted solar system by a homeowner. To meet a $30,000 cost of

installation, the homeowner will forego spending the same $30,000 on something else, such as perhaps a

new or  ref urb ished swimming pool  at  thei r  proper ty.  T here are obvious ly pos i t ive economic  ef f ec ts

associated with the homeowner's  investment in a dis tr ibuted solar system, which would be captured in a

gross economic study. However, in this example, there are also negative ef fects associated with the loss



u

Attachment ACB - CDR
16 of 59

of investment in the swimming pool, which are only ever considered alongside the positive benefits of the

solar installation as part of a net study.

Nine gross and five net studies are examined in Section 3. The gross studies are:

California: AECOM, 2011

California: Vote Solar Initiative, 2013

Illinois: Loomis, Jo & Alderman, 2013

Massachusetts: Motamedi 8¢ Judson, 2012

Montana: Comings, Fields, Takahashi and Keith (Synapse Energy Economics), 2014

Montana: ETIC, (2016)

Nevada: Vote Solar Initiative, 2011

Andalusia: Cansino, Cardenete, Gonzalez and Pablo-Romero, 2013

Ontario: Pollin and Garrett-peltier, 2009

The net studies are:

• Missouri & U.S.: Treyz, Nystrom and Cui, 2011

New York: NYSERDA, 2012

Rhode Island: Berkman, Lagos and Weiss (the Bratton Group), 2014

Germany: Frondel, Ritter, Schmidt and Vance, 2009

Spain: Alvarez, Jara, Julian and Bielsa, 2009

The second key distinction is between simple counts, partial (equilibrium) modeling, and macroeconomic

(or general equilibrium) modeling.

Counts are typically tallies of direct measures of economic activities, such as jobs, investments, or sales,

without any attempt to capture the impacts of the inter-relationships with other economic sectors. As a

result, counts can be more or less extensive in terms of their reach. Some just concentrate on counting

the number of direct employees or assessing the level of sales within a specific economic sector, while

others seek information about a sector's entire supply chain. Counts can be made by surveys or by

assessing theoretically the required inputs for the installation of defined amounts of solar capacity - for
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example, the first part of a JEDI model which estimates the number of jobs created in the solar sector in

a linear fashion based on the MW capacity of the solar installations. Studies examined in this report that

use the counts method are:

Montana: ETIC, 2016

Germany: Frondel, Ritter, Schmidt and Vance, 2009

Ontario: Pollen and Garrett-Peltier, 2009

Spain: Alvarez, Jara, Julian and Bielsa, 2009

Partial models consider the wider effects of levels of activity in a specific economic sector, and are one of

the most common commercial approaches in economic impact modeling. In contrast to counts, which

generally assess the direct impacts of a change in the economy, partial models also consider the indirect

and induced effects of the direct changes within a particular geography. The one drawback with partial

models is that they do not consider the feedback effects of changed levels of an investment or economic

activity such as, for example, the effect of large solar projects on wages in the labor market. Studies

examined in this report that use the partial model method are:

•

California: AECOM 2011

California: Vote Solar Initiative, 2013

Illinois: Loomis, Jo & Alderman, 2013

Massachusetts: Motamedi & Judson, 2012

Missouri & U.S.: Treyz, Nystrom and Cui,, 2011

Montana: Comings, Fields, Takahashi and Keith (Synapse Energy Economics), 2014

New York: NYSERDA, 2012

Nevada: Vote Solar Initiative and Clean Energy Project Nevada, 2011

Rhode Island: Berkman, Lagos and Weiss (the Bratton Group), 2014

General models consider the effects of levels of solar activity in an economy-wide context with reference

to every economic interconnection and feedback effect. An example is computable general equilibrium

(CGE) models. These model the entire economy and attempt to account for all of the iMpacts associated

with a specific level of solar activity. Only one study examined in this report uses a general model to assess

I
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impacts, due to the cost prohibitive nature of producing a CGE model for a state or a region. This is

Cansino, Cardenete, Gonzalez and Pablo-Romero's (2013) study of Andalusia.

Figure 2summarizes thestudies examined in this report interms of the method employed,and whether

they considerpositiveimpacts alone,or both positive and negative impacts.

Figure 2: Classification of Studies Examined by Method

C •

•

General Models

Cansino et al. 2013
&

1

Counts

Pollin and Garrett-
Peltier, 2009
ETIC, 2016

G ro ss
Only positive g
negative impacts

•

Net

Both positive g.8!

negative impacts

Alvarez et al., 2009

Frondel et al., 2009

•

•

Partial Models

AECOM, 2011
Loomis, Jo
Alderman ,2013

Motamedi & Judson,
2012

VSI and Clean Energy
Project Nevada, zo11
VSI, 2013

Comings et al. , 2014

NYSERDA, 2012
Treyz et al., 2011
Berkman et al., 2014•
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3.0 Evaluation Framework and Review of Fourteen Economic Impact Analyses

To objectively critique fourteen contemporary analyses of the economic impact of solar PV/renewables,

Seidmanuses the following questions as an evaluation framework:

(a) What is the context for a study?

(b) What are the study's objectives?

(c) Which geography is being studied?

(d) What is the time-horizon of the study?

(e) Which economic modeling tool is used?

(f) What types of effects are modeled, with reference to Seidman's 3 x 2 classification of economic

impact models?

(g) What are the key inputsand assumptions used in the modeling process,including the solar growth

projection assumptions?

(h) What are the key findings?

The following tables in this Section provides Seidman's assessment of each of the fourteen contemporary

studies.

Reference will also be made, where appropriate, when a particular study method is replicated in multiple

geographies by the same authors.

HIIII
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O

Economic and Fiscal Impact Analysis of Residential Solar Permitting Reform
AECOM, July 2011
Considers the impact of a 76% reduction in homeowner permitting costs for solar PV when
scaled to the regional and state level, taking into account the projected growth in the
industry through 2020.

m...
Evaluate the economic and f iscal implications of  a streamlined local government
permitting system for installing residential solar pp.

California

2012-2020

IMPLAN

This is a Partial Gross analysis, as it lacks detail on negative impacts considered.

Considers a few more factors than the VSI reports, such as the initial down payment for
a solar system which is positioned as a loss to homeowner savings and a gain to the
solar industry.

it is at best a weak, borderline example of a net partial study as it does not:
Explicitly consider non-solar energy sector losses;

Take into account utility obligations from a transmission and distribution grid
perspective in terms of savings, upgrades or modifications;
Quantify the impact of a reduction in the demand for centralized power generation
due to increased distributed generation;
Remove the rebate dollars paid to homeowners and installers from the IMPLAN
inputs: and

Consider the administrative costs associated with changing permitting rules.

Also questionably assumes that increased homeowner savings from reduced electricity
bills will be spent in full in-state.

Base case scenario uses California Solar Initiative's 2011 residential installation costs of
$6.97 per watt decreasing to $3.63 per watt by 2020.

Streamlined permitting would reduce annual costs by $0.38 per watt in 2020 (i.e. from

$6.10 per watt in 2011 to $3.25 per watt in 2020).

Investment Tax Credit of 30% is assumed to continue through 2020.

Average size of residential solar systems was 5.6 kw, 2012-2020.

All solar systems will be purchased in California, albeit region unknown.

Assumes solar in both cases will appeal to homeowners whose annual electricity bills
would be reduced by at least 5% post-installation.

Value of residential solar only impacts property taxes when the home is sold.

Buyerswillpay on average 3.6% more for solar PV homes.

Projects 1,006,500 installations at S utilities' service areas for current permitting, 2012-
2020; or an additional 131,500 installations for streamlined permitting.

332 MW  installed 2007-2011; 2,668 MW  installed 2012-2020 without streamlined
permitting (BAU case). * _._
Current permitting scenario assumes:

73.5 job years created per total MW  installed, amounting to 196,020 job years in
total for the entire 2012-2020 period;
$1.24 million GSP per M W per year (2015 St; and

$69.70 per MW per year increase in additional sales tax, property tax, and payroll
tax (2015 S)-

O
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Economic and Job Creation Benefits of SB 43/AB 1014

O

The Vote Solar Initiative, April 2013 _ _-
SB43 and AB1014 are two shared renewable pilot programs to enable residential renters
andcommercial customers to subscribe via PG&E, SCE, and SDGE to an offsite renewable
energy_|:.i ect_an_d_recelve*a utility blIp credit in return.

vol (2010) Colorado;
VSl (2011) Nevada;
VSI (2011) lowa; and
The Solar Foundation (2013) Colorado. .
Estimate the number of jobs created under SB 43/AB 1014, and the increased dollars
that will subsequently circulate throughout the California economy.

Califomla
2014-2016 construction; zs year lifetime O&M

lED (based on lMPLAN l-O) version January 3, 2013

This isa PartialGross analysis of two shared renewable programs.
Study does not consider net job creation. It simply details the cumulative employment
benefits of both proposed shared renewable programs, without taking into account the
potential loss of jobs in other energy sectors.
State sales tax revenue and instate economic activity results are also exclusively
considered from a shared renewable program perspective.
Authors ignore the net changes that will in reality occur due to changes in other sectors
of the state economy prompted by both programs, including the potential for higher
energy bills.
Crystalline Silicon - fixed mount commercial; single axis tracking utility scale.
For both pilots, study assumes the following local purchases:

100% of components for solar installations < 100 kw;
50% of components for 100 kW to 1 MW installations; and
30% of components for installations > 1 MW.

For both pilots, it also assumes the following local manufacturing:
10%-20% of components for installations < 1 MW; and

o 5-10% of components for installations > 1 MW.
This amounts to 546 MW local total purchases for the implementation of both pilot
schemes, and 91.5 MW to 183 MW local manufacturing.
2014-2016 construction period.
25 year operational phase.
For SB 43, 53 MW installed in 2014, 161 MW installed in 2015, and 286 MW installed in
2016, resulting in a 500MW pilot.
For AB 1014, 65MW installed in 2014, 285 MW installed in 2015, and 650 MW installed
in 2016, resulting in a 1,000MW pilot. _ _
SB 43 is estimated to havea gross jobs impact of 26,7 job years/MW, $179,000 GSP per
MW per year, and $5,291 sales tax revenue per MW per year (2015S).
AB1014 is estimated to have a gross jobs impact of 24.0 job years/MW, $175,000 GSP
per MW per year, and $.53315sa1es tax revenue per MW per year (2015 $).

O
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Economic Impact Potential of Solar Photovoltaics in Illinois
Loomis, Jo and Alderman, December 2013
Center for Renewable Energy (Illinois State University) study, supported by an Illinois
Department of Commerce and Economic grant.
Considersemployment and output impacts for the constructionand operationsphasesof 3
solar de__ploy_mentscenarios, with 3 levelsof in-state manufacturing.

2 0 1 4 - 2 0 3 0

J ED I  PV M ode l  (pv s 4 . s . 13)

This  is a  P o r t l a l Gross  analys is .

I t  exc lus ive ly  cons iders  renewable  (so lar )  sec tor  impac ts ,  inc lud ing supply  cha in .

I t  does  no t  c ons ider  c o r res pond ing  im pac t s  in  o t her  par t s  o f  t he  energy  s ec t o r ,  o r  o t her
ec onom ic  s ect o r s.

I ns t a l l a t i ons  p ro f i l e '
10% res iden t ia l  (80% re t ro f i t s ,  20% new  c ons t ruc t ion ) ;

10% s m a l l  c om m erc ia l ;

20% l a rge  c om m erc ia l ;
60% ut i l i t y -sca le .

100% loc a l  purc has es :
Labor  and so f t  cos t s  (perm i t t ing  and bus iness  overhead) ;  and

R es iden t ia l  and  s m a l l  c om m erc ia l  m a t e r ia l s  and  equ ipm ent .

A l l  m a t e r i a l s  a n d  e q u i p m e n t  f o r  l a r g e  c o m m e r c i a l  a n d  u t i l i t y - s c a l e  i n s t a l l a t i o n s  a r e
pu rc has ed  100% ou t -o f - s t a t e .

T h r e e vels  of  ins tat e  m anuf ac t u r ing  per  s c enar i o  -  096, S%, an d  1 0 %.

2 , 2 9 2  M W ,  2 7 1 4  M W ,  o r  1 1 , 2 6 5  M W  b y  2 0 3 0 .

1

For al l  3 scenarios at 10% in-state manufacture:
12.2  gross  job  years  per  MW ins ta l led ;

A p p r o x i m a t e l y $ 1 0 7 , 0 0 0 GSP per  MW per  year  (2015 St :  and
A p E r o x i m a t e I y  $ 4 5 , 6 00  l a b or income p e r  M W  p e r  y e a r (2015 S) .



Modeling the Economy Impacts of Solar_pv Develgpmem In Mlssadlusetts

Motamedi and Judson, March za, zolz (Unpublished Powerpolnt_)

REMI. commission for the New England Energy and Commerce Association Renewables and

Distributed Generation Committee.

Assess the economic impact of the
Construction of 305 MW of solar pp, 2012-2018; and
Operation of solar PV installations,2012-202.5..

Massachusetts

2012-2018 construction, and

2012-2025 operations.
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Partial Gross study,which generically describes, but does not state, the value of inputs

1JS€d.13
Energy cost savings are only consideredjrom a-solar savings perspective.

Combination of residential, commercial, and utility-scale solar installations, with
regional purchase coefficients of 0.629, 0.564, and 0.580 respectively.

Construction phase uses total investment after federal and state tax credit cost
reduction, including some consumer consumption reallocation and production costs,
along with consumer electricity price, and business electricity fuel cost changes.

Models locally supplied inputs as total construction spending.

Consumer price of electricity, electricity fuel costs for businesses, and production cost
to utilities are used to represent the energy cost savings; and analysis assumes no

change toSREC market. ,_ .

Additional 305 MW of pp, 2012-2018, taking total installation to 400 MW.

Does not state the split between residential, commercial and utility-scale solar.

20.1 job years created per MW installed.

Approximately $122,000 GSP per MW per year (2015 S)-

Approximately$155,000 personal incomeper MW per year (2015 S)-

is Motamedi and Judson mention energy cost savings, implying someconsideration of the negativeeconomic impacts of solar
deployment. However, their PowerPoint presentation doesnot include any obvious assessment of negative impacts,and the
REMI output isnot suggestive of theirinclusion. As a result, Seidman has classified theirapproachas Partial Gross.
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A Multiregional Macroeconomic Framework for Analyzing Energy Policies
Treyz,Nystrom and Cui, October 2011
REMI-authored study considering the local, regional and national economic impacts of
Missouri's RPS, excluding environmental and social impacts.

Compares effects of electricity price~cap mandate (Scenarios 1 and 2) and an alternative
bond-funded cost-recovery strategy (Scenarios 3 and 4) to finance the subbing of wind and
solar for coal by_
Missouri and the U.S.

Construction impacts (RPS implementation), 2011-2021.
Operational impacts, 2011-2035.

Partial Net study.

o

Baseline: No RPS implemented in Missouri,

Scenario 1 IOUs raise prices to statutory cap of 1% to recover low cost of subbing wind

and solar for coal (cost fully recovered by 2023).

Scenario 2 IOUs raise prices to statutory cap of 1% to recover high cost of subbing
wind and solar for coal (cost fully recovered by 2025).

Scenario 3 IOUs issue bonds with maturity of 15 years at 3.25% interest rates to raise

funding needed for low cost infrastructure.

Scenario 4 iOUs issue bonds with maturity of 15 years at 3.25% interest rates to raise
funding needed for high-cost infrastructure.

In Scenarios 1 and 2:

1% compound increase in commercial and industrial electricity prices;
1% compound increase in residential electricity prices, with lower disposable
income corresponding consumption reallocation.

in Scenarios 3 and 4:
Utilities issue bonds at bank prime rate of 3.25% per year for 15 years;

Impacts greater in the 2020s when consumers have to pay higher prices to pay off
bonds, compared to 2010s when consumers pay the costs up front in Scenarios 1

o

O

o
o

In Scenarios 1 4:

Solar panel purchase and O&M are treated as semiconductor manufacture
exogenous final demand with corresponding consumption reallocation

IOU rebates accounted for in production cost and transfer payments;
Par t ial  subs t i tut ion of  convent ional  elec t r ic i ty f or  solar  elec t r ic i ty al lows
households to reduce conventional electricity consumption and expense, captured

in consumption reallocation, and
Creation of  a custom industry for commercial wind generation, to account for
dif ferent intermediate demands.

RPS: Coal 66%, Wind 14.7%, Solar 0.3% and Other 20% from 2021 onwards.

Coal declines from 81% of electric production in 2010 to 66% by 2021; wind and solar
from 0% to 15%.

o

Graphs rather than data tables are provided, creating difficulties for interpretation.

A state RPS is assumed to cause a short-term decrease in local employment, real GDP
and personal real disposable income per capita.

Raising electricity prices is estimated to result in the loss of 4,000 to 5,000 job years by
2021 or 2025, before recovering to the same level as the 2010 baseline in 2031.

A bond scheme is estimated to create an initial short term annual employment increase
of  up to 1,000 jobs, but the trend reverses upon completion of  the RPS in 2021,
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dec r eas i ng by  2 , 000  r o  3 , 000  j obs  pe r  y ea r u p  u n t i l  2 0 2 7 , b e f o r e  r e c o v e r i n g  t o  a n e t

decrease o f  600 -800  j obs  by 2 0 3 5 .

Real  GDP would s t ead i l y  dec reas e  under  t he pr ice-cap scenar io ,  h i tt ing a low of $350-
$458 mil l ion loss in 2021 and 2025, before  rega in ing  some ground to a $102 mil l ion l o s s
in  2035 (2015 $) -

T h e  u t i l i t y  b o n d  a p p r o a c h  w o u l d have e x p a n d  r e a l GDP unt i l  2021,  peaking  at $ 1 5 3 -
$204  m i l l i on  i n  2019 , fading to a decrease of $306-$408 mi l l ion i n  2027 , before p icking
u p  t o a loss of $ 1 5 3 - 2 4 4 mil l ion b y  2035 (2015 $) ._
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E m p l o y m e n t  E f f e c t s o f  Cl e a n  E n e r g y  I n v e s t m e n t  i n  M o n t a n a

C o m i n g s ,  F l d d s ,  T a k a h a s h i  a n d  K e i th  ( S y na p s e  En e r g y  E c o n o m i c s ) ,  20 1 4

E x a m i n e s  t h e  e m p l o y m e n t  i m p a c t s  o f  h y p o t h e t i c a l  a d d i t i o n s  t o  M o n t a n a ' s  r e n e w a b l e

e n e r g y  p o r t f o l i o .

Es t im a t e emp l o ymen t impac ts  o f  cons t ruc t ion and O&M ac t iv i t ies  assoc ia ted :
Large-s c a le  w ind ;
Large-scale solar PV;

o Smal l -sca le  so lar  PV ( roof t op) ,  and
Energy  e f f i ci enc y.

M o n t a n a

Ins ta l la t ion o f  sys tems  is  assumed to  t ake p lace in  2016-2017.

As s umes  20 y ears  o f  s y s t em  opera t i on. _ .._..
IMPLAN in  con junc t ion w i t h  capac i t y  data  f rom NREL's  JEDI  model .

Panlal  Gross s t udy  o f  d i rec t ,  i nd i rec t  and  I nduc ed  em p loy m en t im pac t s .

M ak es  no  a t t em pt  t o  c ons ider  ne t  e f f ec t s .  F oc us ed  en t i re l y  on  job  im pac t s  o f  s o la r

i ns t a l la t ion  and O8¢M  s pend ing  and cons iders  no o ther  benef i t s  o f  so lar d e p l o y m en t .

Deve lops  so lar spending pa t t e rns  as s oc ia t ed  w i t h  roo f t op  and  u t i l i t y - s c a le  ins t a l l a t i ons
us ing NREL's  JEDI  model  w i th  ad jus tments  for  loca l  condi t ions .

Es t im at es  c ons t ruc t ion  jobs  in  s hor t - run  and  a l loc a t es  t hem  ov er  20  y ears  t oge t her
w i t h  O&M  t o  ob t a i n  a  20  y ea r  c um u la t i v e  j ob  im pac t  pe r  av e rage  M W  dep loy ed.

N o  ac t ua l  p ro jec t ions .

Uses  NREL's  (2012)  max imum hypothet ica l  po tent ia l  o f  4 , 409 GW ut i l i t y -sca le  and 2
G W  r o o f t o p  s o l a r PV f o r  M o n t a n a .

Smal l  PV 9 . 2  j ob  y ea rs  pe r  M W .

Large PV 5 . 0  j o b  y e a r s  p e r  M w .

o
O
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Q u a n t i f y i n g  t h e  E c o n o m i c  i m p a c t s  o f N e t  M et e r i n g  i n M o n t a n a ..

E n e r g y a n d  T e l ec o m m u n i c a t i o n s I n t e r i m  C o m m i t t ee ( E T I C ) ,  J a n u a r y  2 0 1 6

Ex am ines  t he  h i s t o r i c a l  ec onom ic  dev e lopm ent  im pac t  o f  ne t  m et e r ing  ins t a l l a t i ons  in  2014
a n d  2 00 0 - 1 4  i n  M on t a n a . , . . .. .__,.

Ev a lua t e  ec onom ic  dev e lopm ent  im pac t s  o f  t he  i ns t a l l a t i on  o f  ne t  m e t e r ing  s y s t em s  in
t e rm s  o f  t he  f o l l ow ing  bene f i t s  and  c os t s :

B i l l  sav ings  o f  net  meter ing cu s tokers ;
Res ident ia l  p roper t y  va lue inc reases ;

R ev enue genera t ed  by  ins t a l la t ions ;
E m p l o y m e n t  f r o m  i n s t a l l a t i o n s ;
Va lue  o f  av o ided  c arbon  em is s ions ;
Cos ts  o f  income tax  c red i t s ;  and
U niv ers a l  Sy s t em  Benef i t s  (U SB)  renew ab le  energy  and  R es earc h  8¢  D ev e lopm ent
( R &D) all o c a t i ons .

M o n t a n a

2 0 0 0 - 2 0 1 4

C oun t s  bas ed  on  s u r v ey / m ode l i ng e s t i m at es  f rom  o t her  s t a t es .

T h i s  i s  i n  f a c t  n o t  a n  e c o n o m i c  i m p a c t  s t u d y  o r  a  n o r m a l  a s s e s s m e n t  o f  e c o n o m i c
d e v e l o p m e n t  i m p a c t s .

i t ' s  a  p a r t i a l C o u n t  G r o s s ana l y s i s  t ha t  c ons ide rs  a  l im i t ed  s e t o f  c os t s a n d  b e n e f i t s
as s oc ia t ed  w i t h  ne t  m e t e r i ng  s y s t em  dep loy m en t s .

The tax revenue estimates are under, incomplete and based on very general
assumptions.
Based mos t ly  on  Mont ana R enew ab le  Energy  Assoc ia t ion  (MR EA)  survey  da t a .

Uses NREL models  to assess ins tal lat ion sales  revenue based total  ins tal lat ions  each year
but  no spec i f ics  o f  t he nature o f  t he sys tem(s )  ins ta l led are g iven. .

E m p l o y m e n t  o u t c o m e s  a r e  a l s o  b a s e d  o n  s u r v e y  w o r k  d o n e  b y  t h e  M o n t a n a

Env i ronmenta l  I n f o rmat ion  C enter ,  Synapse Energy  and t he  S ier ra  C lub .

i t  i s  lack ing in  a  number  o f  aspec t s .  I t  needs  t o :
C ons ider  f u l l i nd i rec t  and  t he  i nduc ed  im pac t s  o f  ne t  m e t e r ing ;

o U s e  a p p r o p r i a t e  b e s p o k e  m o d e l s  f o r  M o n t a n a  r e f l e c t i v e  o f  l o c a l  e c o n o m i c

c i r c um s t anc es ;  and
N o t  r e l y  o n  v e r y  g e n e r a l  r u l e  o f  t h u m b  e s t i m a t e s  f o r  j o b s ,  r e v e n u e s  a n d  t a x e s

genera t ed  as  bas e  da t a .

i t  doub le - c oun t s  h i s t o r i c a l  p rope r t y  v a lue  and  hom eow ner  ene rgy  s av ings  as  s epa ra t e

bene f i t s .

The ex tent  o f  net  meter ing sys tems  ins ta l led in  2014 is  s ta ted as  $4M (2014 S)  but  t here
i s  no  s t a t em en t  o f  t he  ex t en t  o f  s y s t em  add i t i ons  o r  t he i r  c apac i t y  be t w een  2010  and

2 0 1 4 .

T h e r e  i s  n o  s t a t e m e n t  o f  i n s t a l l e d  c a p a c i t y  d u r i n g  t h e  s t u d y  p e r i o d .  T h e r e  i s  a l s o  n o
s t a t em ent  o f  GSP,  em ploy m ent  o r  t ax  rev enue.  I t  i s  t hus  im pos s ib le  t o  c a lc u la t e  a  jobs
i m p a c t  pe r  M w , GSP pe r  M W  pe r  y ea . r o r s a l e s .t ax  re v e n u e p e r  M W .

o

lm I
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Economic and Job Creation Benefits of the Nevada Solar Jobs Now Proposal of
2011

o
O

O

V o te Solar Init iat i ve and Clean Energy Project Nevada

Considers the economic impact of expanding Nevada's DG solar market from 35 MW to 400

MW between 2011 and 2020.

VSI (2010) Colorado;

VSI (2011) Iowa;

VSI (2013) California; and

The Solar Foundation (2013) Colorado.

Evaluate the economic, job benefits and tax impacts of expansion of and changes to the
incentive structure of Nevada's Solar Jobs Now proposal of 2011.

Nevada

2011-2020

NREL's Jobs and Economic Impacts (JEDI) model.

This is a very simplistic and rather opaque Partial Gross analysis since it lacks any
consideration of the negative impacts of expansion.

It is biased in terms of its assessment of economic impacts since it does not:
Consider any non-solar energy sector losses;

Take into account utility obligations f rom a transmission and distribution grid
perspective in terms of savings, upgrades or modifications;
Quantify the impact of a reduction in the demand for centralized power generation

due to increased distributed generation;

o Consider the economic impacts of  rebate dollars paid to DG homeowners and
installers;

Examine the economic impacts of  reduced spending on other categories of
expenditure throughout the expansion phase from capital expenditures on DG
solar systems; and

o_ Consider the administrative costs associated with changing permitting rules.

Base assumptions are drawn from a JEDI model specific to Nevada.

Basic premise is a growth of 365 MW in residential and commercial DG solar.

No specifics about system characteristics used in the JEDI model are outlined in the

paper.

365 MW installed 2011-2020.

o

O

o

o

Over the period 2011-2020, The Solar Jobs Now Proposal is estimated to have:
A gross jobs impact of 28.5 job years/MW;

$443,400 GSP per MW per year (2015 S); and
$22,500 sales tax revenue per MW (2015 S)-
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N e w  Y o r k  S o l a r  S t u d y

N e w  Y o r k  S t a t e  E n e r g y  R e s e a r c h  &  D e v e l o p m e n t  A u t h o r i t y  ( N Y S E R D A ) ,  J a n u a r y

St udy  requ i red  by  T he Pow er  N ew  York  Ac t  o f 2 0 1 1 .

Evaluate  the cos t -benef i t s  o f  inc reas ing so lar PV in NY to 5,000 MW  by  2025 .

N ew  York  S ta te

2 0 1 3 - 2 0 4 9

Par t ia l  Net s t u d y .

Q u a n t i f i e s  d i r e c t  P V  j o b  i m p a c t s  o f  e a c h  s c e n a r i o ,  e c o n o m y - w i d e  n e t  i m p a c t s ,  g r o s s
s t a t e  p roduc t ,  re t a i l  ra t e  im pac t s ,  and  env i ronm ent a l  im pac t s .

Ec onom y -w ide  ne t  job  ana ly s is  inc ludes :
Pos i t i ve  impac t s  such as  t he  c reat ion  o f n e w PV jobs ,  and  ra t epay er  s av ings  w hen
elec t r ic i t y  pr ices  are  suppressed by PV o u t p u t ;  a n d
N e g a t i v e  i m p a c t s ,  s u c h  a s  t h e  c a n c e l l a t i o n  o f  n e w  p o w e r  p l a n t s  t h a t  a r e  m a d e
u n n e c e s s a r y  b y  t h e  a d d e d  P V  c a p a c i t y ,  o r  t h e  a d d i t i o n a l  c o s t s  o f  P V  i n c e n t i v e s ,
w h ic h  reduc e  pers ona l  d i s pos ab le  i nc om e.

N et  re t a i l  im pac t  o f  PV dep loy m ent  inc ludes :

T he abov e-m ark e t  c os t s  o f  PV;
N et  m et e r ing  c os t s ,  and
Sav ings  generated by  the suppress ion of  wholesa le  e lec t r ic i t y  pr ices .

N e t  env i r onm en t a l  im pac t s  i nc l ude '
Lower  em iss ions  v ia  a  reduc t ion in  t he need for  f oss i l  f ue l  p lants ;  and

Land  use chang e s  f r o m  r o o f t o p t o  g r o u n d  m oun t ed  ov e r  t im e .

T hree  s c enar ios :

L o w  C o s t  S c e n a r i o ,  u s i n g  D O E  S u n S h o t  g o a l  f o r  P V  c o s t  r e d u c t i o n ,  a s s u m i n g
ex tens ion o f  t he f edera l  t ax  c red i t  (FTC)  t hrough 2025;

Bas e  C as e  Sc ena r i o ,  us i ng  a  D OE s u rv ey  and  m odera t e  r educ t i on  o f  F T C  bey ond
2016,  p lus  c os t s  o f  $2 . 5  m i l l i on / M W  f o r  la rge~s c a le  and  $3 . 1  m i l l i on / M W  f o r  s m a l l -
sca le ins ta l la t ions ,  and
H igh Case Scenar io ,  based on t he nat iona l  average annua l  PV sys tem pr ice  dec l ine
over  t he pas t  decade,  w i t h  FTC rever t ing  t o  a  pre- f edera l  s t imulus  leve l  in  2016.

5% o f  s o la r  c om ponent s  a re  m anuf ac t u red  in  N V;  t he  res t  a re  im por t ed .

incent ive  cos t s  a re  recovered f rom  ra tepayers  t h rough t he i r  e lec t r i c i t y  b i l l s .

Quant i f ied  benef i t s  o f  t he  5000 MW by  2025 goa l  inc lude a  who lesa le  pr ice  suppress ion
as s um pt ion ,  a  reduc t ion  in  energy  los t  t o  t rans m is s ion  and d is t r ibu t ion  ine f f i c ienc ies ,  a

reduc t ion  or  de fer ra l  o f  t he  need t o  upgrade t he  u t i l i t y  d is t r ibu t ion  sys tem,  avo ided RPS
c om p l i anc e  c os ts ,  and a  monet ized carbo n v a lue  o f  $15  per  t on - _ .

Ac h iev e  5 , 000  M W  s o la r PV dep l oy m en t  by  2025 .

F our  po l i c y  op t ions  a re  ana ly z ed  t o  s t im u la t e  dem and:
U t i l i t i es  ob l iged  t o  purc has e t radab le  s o la r  renew ab le  energy  c red i t s  (SR EC s )  f rom
s p o t  m a r k e t ,  s u p p o r t e d  b y  a  p r i c e  f l o o r  m e c h a n i s m  t o  p r o v i d e  g r e a t e r  d e g r e e  o f
r ev enue  c e r t a i n t y ;
U t i l i t ies  manage a  compet i t i ve  procurement  s im i la r  t o  CA in  wh ich  t hey  award long-

t e rm  c on t rac t s  t o  pu rc has e  renew ab le  ene rgy ;
Res ident ia l  and commerc ia l  smal l  PV sys tem rebates ,  and larger  sys tems incent ives ,
p rov ided  c en t ra l l y  v ia  c om pet i t i v e  b idd ing ;  and
Utilities incentives for larger projects through competitive long-term contracts, and
a cents per kph produced for smaller_projects.

I'll
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4 . 7 -6 . 3  g ros s  job  y ears  c rea t ed  pe r  M W  ins t a l l ed ,  dependen t  on  s c enar io ,  2013-2025 .

7 0 0 economy-widejobs net gain ( low) or750 to  2,500 economy-wide jobs net loss (base
and  h igh ) , 2 0 1 3 - 2 0 4 9

$ 1 5 , 7 6 0 GSP per  M W  per  y ear  ga in  ( low ) ,  o r $ 1 6 , 9 3 0 t o  $ 5 8 , 3 8 6  G S P  p e r  M W  p e r  y e a r
loss  (base and h igh) ,  2013-2 0 4 9  ( 2 0 1 5 5)-

s
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D is t r ibu ted  G enerat ion  S tandard  C on t rac ts  P rogram and  R enewab les  Energy

Fund: Jobs, Economic and Environmental  Impact Study

Beckman, Lagos and Weiss (The Brattle Group), 2014

Prepared for the Rhode Island Office of Energy Resources and Commerce as stipulated
by the July 2013 Distributed Generation Standard Contracts (DGSQLaw.

Examine the potential economic, fiscal and environmental impacts of the Distributed
generation Standard Contract (DGSC) and Renewable Energy Fund.(REF)20134-2038.

Rhode Island

2014-2038

IMPLAN in conjunction with energy capacity planning and energy dispatch models

A partial Net study in terms of its economic impact assessment.

Includes spending on installations as a gross addition to final demand.

Does not net out the associated purchase/leasing costs which would likely swamp
installation spending.

includes payments to DGSC/REF participants but no allows no countervailing reduction

in non-DGC ratepayers' spending.

Costs to ratepayers are assessed but not included in the economic impact assessment.

Assess central generation capacity and operating costs with a capacity planning and

economic dispatch model. -_

includes both wind and solar renewable energy.

Operational life span of renewable resources assumed to be 25 years.

Source metrics for with and without DGC and REF scenarios obtained from past

studies

Use secondary sources to assess central generation and capacity costs using

approximations rather than primary modeling.

It is unclear how DGSC/REF capacity deletions/additions are assessed to affect central
generation costs. _

Three (assumed not forecast) scenarios above 201340 MW are assessed:
160 M W (by 2019) with REF of $800,000 in solar installations;
200 M W (by 2019) with REF of $800,000 in solar installations; and

1,000 MW (by 2024) with REF of $1,600,000_ir\ solar installations.

Average annual GSP per MW:

160 MW DGC:$191,790 GSP per MW (2015 $);
200 MW DGC: $182,216 GSP per MW (2015 S); and
1,000 MW DGC: $135,290 GSP per MW (2015 $l»

Average annual job years per MW:

160 MW DGC: 1.53 jobs;
200 MW DGC: 1.465 jobs; and
1,000 MW DGC: 1.095 jobs.

O
o
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E c o n o m i c  i m p a c t s  o f  S o l a r  T h e r m a l  E l e c t r i c i t y  T e c h n o l o g y  D e p l o y m e n t  o n

A n & l u s l a n p r M u c t M  A c t i v i t i e s : A  C G E  A p p r o a c h

C a n s i n o , C a r d e n e t e ,  G o n z a l e z  a n d  P a b l o - R o m e r o , 2 0 1 3 . .
Anna l s  o f  R eg iona l  Sc ienc e  pub l i s hed  pape r  es t im a t i ng  t he  im pac t  on  p roduc t i v e  ac t i v i t i es  -

o f  inc reas ing  t he  p roduc t ion  c apac i t y  o f  t w o  t y pes  o f  s o la r  t herm a l  p lan t  in  Anda lus ia .
.

T o  q u a n t i f y  t h e  g r o s s  d i r e c t  a n d  i n d u c e d  p r o d u c t i v i t y  i m p a c t s  o f  a  s i n g l e  p a r a b o l i c
t r o u g h  s o l a r  c o l l e c t o r  p o w e r  p l a n t  a n d  a  s i n g l e  s o l a r  t o w e r  p l a n t  f o r  t h e  A n d a l u s i a n
e c o n o m y

To a lso  quant i f y  t he  gross  d i rec t  and induced produc t iv i t y  impac t s  o f  bo th  t ypes  o f  so la r
t h e r m a l  t e c h n o l o g y  b a s e d  o n  t h e  a d d i t i o n  o f  7 8 9  M W  i n s t a l l e d  c a p a c i t y  b y  2 0 1 3  t o
c om p ly  w i t h  t he  Sus t a inable Energy  Plan for  Andalus ia (PASENER).

Anda lus ia  (Spa in)

2 0 0 8. -2013  i ns t a l l a t i on  and  30  y ear  es t im at ed  l i f e t im e f o r  eac h  p lan t.

S t a t i c  c om put ab le  genera l  equ i l i b r ium  (C GE)  m ode l ,  c ons is t ing  o f  27  p roduc t i v e  ac t i v i t i es  in
t he  Anda lus i an  ec onom y .

G e n e r a l  G r o s s study. 14

D es c r i bes  g r os s  ec onom i c  i m pac t s  by  s ec t o r ,  bas ed  on  an  en l a r ged  e l ec t r i c i t y  s ec t o r
w h i c h  c o m b i n e s  r e n e w ab l e  and  non - r enew ab l es  and  p r ev en t s  any  s ubs ti t u t i o n .

W a l r a s i a n  n o t i o n  o f  c o m p e t i t i v e  e q u i l i b r i u m ,  e x t e n d e d  t o  i n c l u d e  p r o d u c e r s ,

hous eho lds ,  gov ernm ent ,  and  f o re ign  s ec t o rs .

T he s ing le  repres ent a t i v e  c ons um er  m ax im iz es  a  C obb-D oug las  u t i l i t y  f unc t ion .

Gov ernm ent  m ax im iz es  a  Leont ie f  u t i l i t y  f unc t ion  .

Foreign sec tor  is  modeled as  a s ingle sec tor  that  inc ludes  the res t  of  Spain,  the European
U n ion ,  and  t he  res t  o f  t he  w or l d .

B e n c h m a r k  e q u i l i b r i u m  s c e n a r i o  i n c l u d e s  a  p e r f e c t  i n e l a s t i c  s u p p l y  o f  c a p i t a l  a n d
p o s i t i v e  u n e m p l o y m e n t  r a t e ,  a n d  a  f i x e d  l e v e l  o f  g o v e r n m e n t  a n d  f o r e i g n  s e c t o r

ac t i v i t i e s  w h i c h  a l l ow s  r e l a t i v e  p r i c es ,  ac t i v i t y  l ev e l s ,  pub l i c  de f i c i t  and  f o r e i gn  t r ade

def ic i t  t o  w ork  as  ex ogenous  v ar iab les .

E q u i l i b r i u m  i s  d e f i n e d  a s  a n  e c o n o m i c  s t a t e  i n  w h i c h  t h e  r e p r e s e n t a t i v e  c o n s u m e r
m a x i m i z e s  h i s  u t i l i t y ,  t h e  2 7 - s e c t o r  p r o d u c t i v e  a c t i v i t i e s  m a x i m i z e  t h e i r  p r o f i t s  a f t e r

t ax es ,  and  pub l i c  rev enue i s  equa l  t o  t he  pay m ent s  t o  t he  d i f f e ren t  ec onom ic  agen t s .

D oes  no t  c ons ider  i f  Anda lus ia 's  g ros s  ou t pu t  ga ins  a re  a t  t he  ex pens e  o f  o t her  s t a t es '
o u t p u t  -  e . g .  f r o m  t h e c r o w d l n g - o u t  e f f e c t  of  p o we r  gene r a tion .

For  t he s ing le  p lant  ana lys is '
5 0 M W parabo l i c  t rough  p lan t  w i t h  624  c o l lec t o rs ;  and
17  M W  s o la r  t ow er  p lan t  w i t h  2 , 750  he l i os t a t s .

Es t imated l i f e t ime o f  each p lant  is  30 years .

F o r  t he  PASAN ER  s c enar io ,  t o  m ee t  t he  800 M W t a r g e t  b y  2 0 1 3  ( 7 8 9 M W a d d i t i o n s ) ,
t he  m ode l  as s um es  80% pa rabo l i c  t r ough  and 20% s o la r  t ow er .

S c e n a r i o  1  ( s i n g l e  p l a n t  a d d i t i o n s )  i s  e s t i m a t e d  t o  r e s u l t  i n  a n  e c o n o m y - w i d e  g r o s s
produc t i v i t y  inc reas e  o f  0 . 75% f o r  t he  parabo l i c  t rough  p lan t ,  o r  a  0 . 68% ec onom y -w ide
gros s  p roduc t i v i t y  inc reas e  f o r  t he  s o la r  t ow er  p lan t .

S c e n a r i o  z  ( P A S A N E R )  i s  e s t i m a t e d  t o  r e s u l t  i n  a n  e c o n o m y - w i d e  g r o s s  p r o d u c t i v i t y
i n c r e a s e  o f  3 5 . 3 7 % o v e r  t h e  3 0 - y e a r  l i f e t i m e  o f  t h e  p a r a b o l i c  t r o u g h  a n d  s o l a r  t o w e r
p lan t  add i t i ons  (30 . 81% parabo l i c  t rough ;  4 . 57% s o la r  t ow er ) .

o

14 Canslno et al. use a 27-sector CGE model that is a general modeling representation of the Spanish economy, al lowing for both
posit ive and negative feedback effects of increased levels of solar penetration In Andalus ia.  However, they model renewables
and non-renewables as a single sector that does not allow for substitution between forms of generation, which means that they
are effectively only allowing for positive dared demand shocks in their modeling. This is why Seidman classif ies their approach
as a General Gross model.
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Economic Impacts from the Promotion of Renewable Energy Technologies - The
German Experience ~- _
Frondel. Ritter. Schmidt and Vance, 2009
Critically reviews cost and job implications of the Renewable Energy Sources Act (EEG) - the

centerpiece of the German promotion of renewable energy. This guaranteed stable feed-

in-tariffs (FlTs) for up to 20 years, and also favorable conditions for investments in green

electricity production for the long-term. ._

To demonstrate the impact of government-backed renewable incentives for stimulating the

economy ,.._ _._.

Germany

2000-2020

Non-Applicable

Count Net study which balances gross renewable sector gains with:

The losses that result from the crowding out of cheaper forms of conventional
energy generation, and
The drain on economic activity precipitated by higher electricity prices, including a

loss of consumer spending power, and lower total investments Of industrial energy

consumers

Also notes that

New green jobs are often filled by workers who were previously employed, leading

further overestimate of gross jobs effects;

Energy security benefits of solar PV are undermined by reliance of imported fossil

fuel sources to meet technological demand; and

Technological innovation is sti fled via a subsidy that compensates an energy

technology for its lack of competitiveness.

Assesses real  net present cost of solar subsidies, based on the volume of solar

generation, the FlT, and conventional electricity prices.

Specific net cost per kph = difference between solar FlT and market prices at the power

exchange _ ._-...

Utility central station generation costs of 2-7 cents/kWh

Utilities obliged to accept delivery of power into their own grids from independent
renewable producers
Solar-specific FIT of 50.62 cents/kWh paid by utilities in 2000 falling to 43.01 cents/kWh

in 2009

If solar subsidization ended in 2009, electricity consumers would still face charges until

2029

Assumes 2% annual inflation.

Cost estimates for PV modules instal led 2000-2008 are based on an overal l  solar

electricity production of 96 billion kph during 20 years of subsidi.z*at.ion.

Germany had 5,311 MW installed PV capacity in 2008.

O

Net cost promoting Solar PV per MW installed: $3.18 million, 2000-2008 (2015 Sn

is €2.2 million(2007 €)convertedto us$ at a rate of US$1: €0.7687.

HI
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Building the Green Economy: Employment Effects of Green Energy Investments

for Ontario

Pollin & Garnett-peltier, 2009

University of Massachusetts-Amherst study sponsored by the Green Energy Act Alliance,
Blue Green Canada, and World wildlife Fund (Canada).

Considers the employment benefits of two Ontario green investment agendas:
Baseline Integrated Power System Plan (IPSP): $18.6 BN investment over 10 years

conservat ion and demand management,  hydroelec tr ic ,  on-shore wind,
bioenergy, waste energy recycling and solar power; and
Expanded Green Energy Act Alliance (GEAA): $47.1 BN investment over 10 years in
IPSO's 6 areas plus off-shore wind and smart grid electrical transmission system.

Ontario, Canada

10 years

Author~modified provincial I-O tables for Ontario, combined with national I-O tables for
Canada to construct wind, solar, biomass and building retrofitting as industries in their

own right

Also uses u.s. data (BLS 2007 Occupational Employment Survey) to determine which

occupations are likely to be in high demand for each of the 8 renewable energy areas
considered. .
Count Gross study, addressing employment.

No comparison is made with alternative, non-green investments.

Neither do they consider if  a green investment program is the most effective way to
generate jobs in the region.

Uses three factors to establish relative employment ef fects of  alternative green
investments:

Labor intensity of spending - that is amount spent on workers rather than land,
energy, or materials;

o Local content of spending; and

o Wage rates.

3% of baseline liSP spending is allocated on an annual basis to solar.

16% of expanded GEAA spending is allocated on an annual basis to solar.

88 MW of solar energy supplied over 10 years for baseline liSP.

1,738 MW of solar energy supplied over 10 years for expanded GEAA.

O

liSP: 89.7 gross job years per MW installed.

GEAA: 68.7 gross job years per MW installed.
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Study of the Effects. on Employment of Public Aid to Renewable Energy Sources

Alvarez, Lara, Julian and Bielsa, March 2009

Universidad Rey Juan Carlos study part-funded by DG TREN (Energy & Transport) of the
European Commission.

To demonstrate the extent to which government support for green jobs in Europe has been
economically counterproductive.

2000-2008

Non-Applicable

Count Net study.

Compares average amount of subsidized investment needed to create a solar job with
the average amount of capital needed for a job in the private sector.

Also compares the average annual productivity that the solar job subsidy would have
contributed to the economy had it not been consumed in public f inancing, with the
average productivity of labor in the private sector that allows them to keep their job.

The total subsidy to PV, wind, and hydro since 2000 is $35 billion.

No additional solar plants have been constructed since December 2008.

$12.1 billion has been committed for PV generation, 2000-2008.

Assumes that Spain has installed 2,934 MW solar PV by 2008.

For every renewable energy job f inanced by government, on average 2.2 jobs will be
lost in the private sector.

However, for every solar MW  installed, 8.99 private jobs are destroyed as a result of
green jobs" mandates, subsidies and related regimes.
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4.0 Economic Impact Analyses - Magnitudes & Preferred Modeling Methods

Gross (positive impact only) studies clearly produce higher estimates of the economic impacts of solar

enhancements thannet studies, as demonstrated by the studies reviewed in Section 3. It is also important

to note that gross studies are uniformly positive, while net studies are generally negative in terms of

divined economic impact.

The principal effect of using a partial model approach rather than a count approach, or using a general

(macroeconomic) modeling approach rather than a partial approach, is to reinforce the magnitude of the

divined economic impacts. Thus, using a general (macroeconomic) model approach yields the most

significant gross andnegative studies.

Figure 3 summarizes the magnitude of impacts by type of economic impact study, based on the studies

critiqued in Section3.

Counts usually quantify the number of jobs, The Ontario Count Gross analysis reviewed in Section 3

estimated 68.7 to 89.7 gross (direct) job years are generated for every MW of wind and solar energy

installed, which averages out at 69.74 for both renewable programs.

The Spanish Count Net analysis reviewed in Section 3 estimates that 8.99 private jobs are lost through

"green jobs" mandates, subsidies and related regimes, for every 1 MW of solar installed.

Frondelet al. do not provide actual job counts for their GermanCount net analysis. They simply conclude

that "...any result other than a negative net balance of the German PV promotion would be surprising" (p.

17), based on a per capita subsidy of $257,400 in zoos, the EEG's crowding out effects, negative income

effects and the unprecedented competition from cheaper Asian imports."

Partial model estimates extend beyond a count to additionally estimate Gross State Product (GSP). The

Partial Grossmodels reviewed in Section 3 estimated5 to 73.5 gross job year gains per MW installed, and

16 Fronded et al. report that in 2005 and 2001, almost half of Germany's PV demand was covered by imports, most notably from

Japan and China.
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-8.99 private jobs per
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gross job years per
MW.

Ra age of $106,830 to
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MW per year.

• Range of +750 to -
2,500 net job years
per Mw, dependent
on the scenario.
Range of +$15,862 to
-$58,386 GSP per
MW installed per
year, dependent on
the scenario.

•

•

$7,198 total
production per MW
installed per year for
parabolic trough
installations."
$4,265 total
production per MW
installed per year for
solar tower
installations."
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a GSP gain of$106,800 to$1.24million per MW installed per year (2015$). The AECOM study appears to

be something of an outlier, as the gross job year estimate for the three other studies ranges from S to

24.9 job yearsper solarMW installed. Four of the studies in this sectionestimate GSP contributions of

$106,800 to $176,354 GSP per MW per year (all 2015 S). The two exceptions, estimating significantly

higher GSP contributions per MW per year are VSl (2011) in Nevada, and the AECOM study.

NYSERDA's Partial Net model estimates a 700 economy-wide net gain in job years for their low case

scenario, but a 750-2,500 economy-wide net loss for job years for their base and high case scenarios.

SimilarlyNYSERDA estimate a $15,760GSP net gain per MW installed per year for their lowcase scenarios,

compared to net losses of $16,930 to $58,386 per MW installed per year for their base and high case

scenarios (all2015S). Treyz etal. onlypresent graphs, rather than actual data, which appear to show a

net negativeloss in both job years and GDP,2011-2035.

Figure 3: Magnitude of Economic Impacts

Counts Partial Models General Models

G Ross
Only positive M
negative impacts

Ne t
Both positiveand
negative impacts

11 This is based on the PASENER target, 80% of which would be met by parabolic trough.
is This is based on the PASENER target, 20% of which would be met by solar tower.
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The General Gross model reviewed in Section 3 offers two solar-technology dependent estimates. These

are a total gross productive increase of $7,075 per MW installed per year for parabolic trough; and $4,192

per MW installed per year for solar tower."

Based on the 6-way matrix of economic impact studies initially presented in Section 2, the implementation

of a General Net analysis of solar deployment in the APS service territory, 2016-2035 is the best

methodological approach for the current study. However, to the research team's knowledge, a CGE model

of this nature currently does not exist for the State of Arizona; and it would be cost prohibitive to test and

develop a CGE model for the State of Arizona in a short time frame. As a result, the current study

implements a Partial net analysis of solar deployment in the APS service territory, 2016-2035, prese.nted

in Sections 5 - 8. Seidman expects the results presented in the subsequent Sections to be directionally

correct, but possibly understated, compared to a GeneraInet (CGE) approach.

19 This uses an IRS 2013 dollar-euro annual currency exchange rate of US$1: €0.783. Source: IRS (2014), downloaded at

www.irs.gov/Individuals/InternationaI-Taxpayers/yearly-Average-Currency-Exchange-Rates. Value is then converted into 2015 S

using the Bureau of Labor Statistics CPI Inflation Calculator.
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5.0 Economic Impact of Net Metering - Scenarios, Assumptions and Method

5.1. Scenarios and Assumptions

Three distributed (rooftop) solar deployment scenarios in the APS service territory are assessed for the

study period 2016-2035, including the legacy effectsof each scenario throughout the (assumed) 30 year

economic life of the solar systems." The solar deploymentscenarios assessed for APS are:

A low case scenario, which assumes 1,300 MWa= of nameplate distributed solar PV installations by

2035 in the APS service territory, which will increase Ape' total number of distributed solar customers

to approximately 150,000 accounts;

An expected or medium case scenario, which assumes 5,000 MWdc of nameplate distributed solar PV

installations by 2035 in the APS service territory, which will increase APS' total number of distributed

solar customers to approximately 690,000 accounts; and

A high case scenario, which assumes 7,600 MWdc of nameplate distributed solar PV installations by

2035 in the APS service territory, which will increase Aps' total number of distributed solar customers

to approximately 1,050,000 accounts.

Distributed solar deployment is assumed to take place throughout the period of study in each scenario -

that is, up to and including 2035.

Approximately 86% of the solar installations are assumed to occur in Maricopa County, 5% in Pinal County,

and 9% in Yuma County in each scenario.

The capital costs and financing implications of each solar deployment scenario is determined by examining

the level of distributed generation as forecast by APS using generic assumptions about the costs of

standard DG solar systems and financing parameters. NREL's JEDI model for solar installations is used to

to Based on the assumed 30 yeareconomic life of the distributed system, the customer financingcosts of solar installations, 2016-

2035, will not be completed until 2065. The REMI model used currently only provides economic Impact estimates up to and

including 2060, but Seidman does not believe that this will materially affect the conclusions in the analysis. If the economic life

of an installation is less than 30 years, the negative economic consequences are in all probability greater than the estimates

presented in this study.



Attachment ACB - CDR
40 of 59

distribute the capital costs of the solar installations throughout the supply chain in the State ofArizona.2*

Figure 4 summarizes the breakdown of the JEDI model's solar system costs used in this analysis. This is

based on national industry averages, and may not match Arizona's experience exactly, but is nevertheless

widely accepted as a reasonable approximation. Administrative and support services account for an

estimated 40% of solar system costs. This probably includes general administrative costs associated with

state government permitting and federal rebates, and also local administrative costs in the solar industry.

Figure 4: JEDI Model Exogenous Final Demand Categories

4%
Fabricated metal product
manufacturing

140%

I Computer and electronic
product manufacturing

Electrical equipment and
appliance manufacturing

Construction

%
3%

I Professional and technical

services

Administrative and support
services

Source:Authors' Calculations

APS has also supplied Seidman with an estimate of the financial impact of each solar deployment scenario

on the utility's operating cash flow, future central station generation investments, and electricity retail

rates. Approximately 70% of the deferred or cancelled central station generation investments occurring

under the three distributed solar scenarios are assumed to occur in Maricopa County, with the balance in

Pinal County.

The investment changes included in the economic impact model are:

The annual installed costs of distributed solar capacity, 2016-2035; and

and operating power generation and bio fuel plants at the local and state levels. To find out more about the JEDI models,
http://www.nreI.gov/ar\alysis/jedi/about_iedi.html

21 NREL's .IEDI models are an open-source, Excel-based, user-friendly tools that estimate the economic impacts of constructing

see

I  l

A
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Aps' deferred or avoided central station generation investments, 2016-2035.

The long-term legacy costs included in the economic impact model are:

The customer leasing costs of distributed solar installations, 2016-2060; Hz and

Consumer electricity rate savings, 2016-2060, from the study period's deferred or avoided central

station generation.

The timeframe of three of these elements extends beyond the last year of deployment (2035). This is

because there are legacy effects associated with the deployment of distributed solar. For example, any

customer installing a distributed solar PV system will have to meet the financial costs of that system for

up to 30 years after the system has been installed on their roof. A utility is also required to recoup any

investment in central station generation investments via retail electricity rates over the lifetime of that

investment - again, usually 30 years. The legacy effects are therefore accounted for in the analysis.

The modeling elements are discussed in more detail in Section 5.2.

5.2. Study Method

Given the absence of a CGE model for.the State of Arizona, Section 4 recommended the implementation

of a Partial Net analysis of solar deployment in the APS service territory, 2016~2035. As a result, this study

makes use of an Arizona-specific version of the REMl regional forecasting model, updated at the Seidman

Research institute, to produce partial net estimates of the impact on the Arizona economy of changes in

the economic environment in the state.

REMI is especially useful when examining the economic impact associated with the launch or expansion

of a new program, such as NEM, in a particular region, state or country. Through its dynamic modeling,

REMI takes account of variations in the economic impact of a program as it moves from the establishment

** Based on the assumed 30 year economic life of the distributed system, the customer financing costs of solar installations, 2016-
2035, will not be completed unt i l  2065.  The REM! model used currently only provides economic impact est imates up to and
including 2060, but Seidman does not believe that this will materially affect the conclusions in the analysis. If the economic l i f e
of an installat ion is less than 30 years, the negative economic consequences are in all probability greater than the est imates
presented in this study.
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to operations phase, and also shows how estimates can vary through time. These estimated impacts are

the difference between the baseline economy and the baseline economy augmented with the level of

solar deployment assumed under each scenario. As a result, the analysis measures the Arizona economy

up to 2035 with and without the existence of the new solar rooftop program.

The use of a county level model also enables a more detailed disaggregation of results to occur, estimating

the "leakage" of economic impacts into other counties in Arizona.

Due to its overall flexibility, REMI allows for the examination of a whole host of different scenarios

different businesses and/or different construction and operations phases - while simultaneously

providing estimates that are consistent across projects.

The method for estimating the economic impact involves four fundamental steps:

3.

4.

1. Prepare a baseline forecast for the state and county economies: This Business As Usual (BAU )

case forecasts the future path of state and county economies based on a combination of an

extrapolation of historic economic conditions and an exogenous forecast of relevant national

economic variables.

2. Develop a program or policy scenario: This scenario describes the direct impacts that each

distributed solar deployment scenario could generate in Aps' service territory.

Compare the baseline and policy scenario forecasts.

Produce the "delta" results: Differences between the future values of each variable in the

forecast results estimate the magnitude that each distributed solar deployment scenario could

have on the state or county economies, relative to the baseline.

The baseline or counterfactual scenario employed in this study assumes that there are no additions to the

current stock of distributed solar installations over the period 2016-2035 in APS' service territory. One

consequence of this counterfactual scenario is that APS would need to add to both its central generation

and transmission capacity, to cope with the increased load within its territory over the period. To cover

the capital costs of the enhanced capacity and all subsequent operations and maintenance costs, APS

would typically need to increase utility revenues over a 30-year period from the date of each investment.

In isolation, this would manifest as a reduction in consumer spending, because utility customers would
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collectively need to pay more for these new investments, and is also accounted for in the current study,

up to and including 2060. In reality, some of this increased revenue will be provided by population growth

which is creating the additional demand for new generation, and some will be offset by lower revenues

for depreciating existing investments over time.

5.3. Solar Deployment Scenarios

Three distributed solar deployment scenarios are analyzed in this study. To represent the effects of

increased penetrations of distributed solar, three key changes are included in the current study for the

2015-2035 time horizon. These are:

The capital costs expended on rooftop solar systems purchased or leased by distributed generation

customers, which are assumed to yield 20 years of construction-based benefits on the Arizona

economy;

The financial payments made by utility customers for leased solar systems for the economic life of

their assets. This represents a reduction in spending on other goods and services and, as such, a likely

reduction in economic activity in Arizona; and

The reduction in revenue requirement for APS as a result of decreased net investment in centrally

generated power. This represents a loss to the Arizona economy due to the reduction in central

station generation construction and employment, offset by savings on fuel, O&M and financing costs

over time.

Each scenario is modeled over a 20-year timeframe, starting in 2016 and ending in 2035, to estimate the

employment, gross state product (GSP), and real disposable personal income (RDPI) for the State of

Arizona and Maricopa County. However, there are also legacy effects associated with solar deployment

and the deferral or cancellation of central station generation investments, which occur in the years

immediately following an installation and last for the economic life of the solar installations. These legacy

effects are therefore also included in the cumulative 2016-2035 estimate provided for each assessed

economic measure, expressed in 2015 dollars (2015 $)."

pa The legacy effects for any 2035 distributed solar installations should last until 2065, to reflect the economic l ife of the system .
The current REMI model is unable to provide estimates after 2060, but Seidman does not believe that this will materially affect

the conclusions in the analysis. If the economic life of an installation is less than 30 years, the negative economic consequences

are in all probability greater than the estimates presented in this study.
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6.0 Simulation Results: Low Distributed Solar Deployment Scenario

The low case scenario assumes that over $1.5 billion is invested in new distributed solar installations by

112,000 customers between 2016 and 2035, and the net deferral or cancellation of $85.5 million central

station generation investments up to and including 2065 (all nominal St."

Table 2 estimates the total employment impacts of the low case distributed solar scenario for the period

2016-2035. These are full-time (or equivalent) annual employment changes, applicable to all sectors and

industries apart from government and farm workers. They include employees, sole proprietors and active

partners, but exclude unpaid family workers and volunteers. The data is expressed in job years. The label

"job year' is important and should not be simplified or abbreviated to "job". A "job year" is defined as

one person having a full-time job for exactly one year. This means, for example, that one employee

holding the same position at the same organization throughout 2016~2035 will account for 20 job years,

but also only represent 1 job.

Table 2: Total Private Non-Farm Employment Impacts 2016-2035 (including Legacy Effects to 2060)

State of Arizona

Maricopa County

source: Authors' Calculations

16,595

Table 2 suggests that the low case distributed solar scenario could have a negative employment impact

of 16,595 full-time (or equivalent) job years in the State of Arizona throughout the 2016-2035 period of

study, including any legacy impacts up to 2060. This legacy effect accounts for the fact that the true

effects of the distributed solar deployment are only experienced in full after the period of study (2016-

2035), consistent with the economic life of each solar installation."

In Maricopa County, there is a negative employment impact of 15,685 job years for the study period as a

whole (including subsequent legacy effects).

24 This simply reflects a deferral from the base case.
is A jobyear is equivalent toone person having a full-time job for exactly one year,
26 The legacy effect should continue up to and including2065. However, REMI currently does not allow for any analysis beyond
2060. If the economic life of an installation is less than 30 years, the negative economic consequences are in all probability
greater than the estimates presented in this study.
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Table 3 summarizes the industry sectors impacted the most by the low case distributed solar scenario.

Table 3: Statewide Employment Impacts by Industry Sector (Job Years)"

Forestry, Fishing, and Related Activities

Source: Authors' Calculations

The table suggests that administrative and support services could benefit from the low case distributed

solar scenario in terms of employment created. However, all other sectors are estimated to experience

job losses, resulting in the total net estimate of 16,595 job years lost statewide. The administrative gain

probably originates to a large extent from the permitting of solar installations, and also business support

functions within the solar industry. The sectors estimated to experience the biggest job losses (expressed

27 A job year is equivalent to one person having a full-time job for exactly one year.
pa Total job years may not tally due to rounding-up.
29 This is a summation of the job years lost in non-solar industry sectors negatively impacted by the deployment of new distributed
solar, 2016-2035.

\II
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in cumulative job years) during the study period in rank order are professional; scientific and technical

services; health care and social assistance; retail trade; the construction industry; and utilities.

Table 4 estimates the cumulative gross state product (GSP) and real disposable personal income impacts

(RDPI) associated with the low case distributedsolar scenario for the period 2016-2035.

Table 4: Total Gross State Product (GSP) and Real Disposable Personal Income Impacts (RDPI)2016-2035

(including Legacy Effects to 2060)

S t a t e  o f  A r i z o n a

M a r i c o p a  C o u n t y

S o u r c e :  A u t h o r s '  C a l c u l a t i o n s

$4,806.6

54,491.8

$1,787.3

51,862.4

Table 4 shows that in aggregate terms during the study period 2016-2035, and including legacy effects,

total GSP could be cumulatively lower by over $4.8 billion (2015 $) in the State of Arizona. This includes

an estimated $4.5 billion GSP lost inMaricopa County (2015 S)-

Table 4 also shows that in aggregate terms during the study period 2016-2035, and including legacy

effects, RDPl is estimated to be cumulatively lower by almost $1.8 billion (2015 $) in the State of Arizona.

This includes an estimated fall in RDPI of over $1.86billion in Maricopa County (2015 $).3°

The employment, GSP, and RDP! losses associated with the low distributed solar deployment scenario are

valid, because the total amount of money paid by distributed generation and central station generation

electricity consumers over the relevant time period (which extends beyond 2035) is greater than the

amount which would have been paid had they all instead continued to draw electricity from the utility's

central grid. In short, electricity consumers are paying more for the same amount of electricity consumed

under the low distributed solar deployment scenario, and therefore have less money to spend in other

parts of the economy.

Ur

30 Some of Maricopa County's estimated losses in RDPI will be offset by minor gains in other counties, thereby resulting in a
negligibly smaller loss for the State as a whole.
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1.0 Simulation Results: Expected Distributed Solar Deployment Scenario

The expected or medium case scenario assumes that approximately $8.9 billion in total is invested by

650,000 customers in distributed solar installations between 2016 and 2035, and the deferral or

cancellation of $194 million central station generation investments (all nominal $).31

Table 5 estimates the total employment impacts of the expected or medium case distributed solar

scenario for the period 2016-2035. These are full-time (or equivalent) annual employment changes,

applicable to all sectors and industries apart from government and farm workers; and the data is again

expressed in job yea rs.

Table 5: Total Private Non-Farm Employment Impacts 2016-2035 (including Legacy Effects to 2060)

State of Arizona 76.308

71.344

Source: Authors' Calculations

Table 5 suggests that the expected or medium case distributed solar scenario would have a negative

employment impact of 76,308 full-time (or equivalent) job years in the State of Arizona for the 2016-2035

period of study, including any legacy impactsup to 2060. This legacy effect accounts for the fact that the

true effects of the distributed solar deployment are only experienced in full after the period of study

(2016-2035), consistent with the economic life of each solar installation."

In Maricopa County, there is a negative employment impact of 71,344 job years throughout the study

period (including subsequent legacy effects).

Table 6 summarizes the industry sectors impacted the most by the expected or medium case distributed

solar scenario.

ax This simply reflects a deferral from the base case.
Hz A job year is equivalent to one person having a full-time job for exactly one yea r.
ea The legacy effect should continue up to and Including 2065. However, REMl current ly does nor allow for any analysis beyond
2060.  I f  the economic life of an installation is less than 30 years,  the negative economic consequences are in all probabil ity
greater than the estimates presented in this study.



u - n M u.»»-n»-u-

Mining -2,563

Utilities

Construction

-7,709

-11,098

Manufacturing -1,504

Wholesale Trade -2,691

-15,762Retail Trade

Transportation and Warehousing -2,472

-943

-4,558

-4,948

Information

Finance and Insurance

Real Estate and Rental and Leasing

Professional and Technical Services -14,366

Management of Companies and Enterprises -361

Administrative and Support Services 29,025

Educational Services -2,336

Health Care and Social Assistance -18,026

Arts, Entertainment, and Recreation -2,231

Accommodation andFood Services -6,886

Other Services, except Public Administration -6,860

Total Net Change In .lob Years -76,308
Total Number of Job Years Lost in Non-Solar Industry Sectors"

Forestry, Fishing, and Related Activities -18

4 8

Attachment ACB - CDR
4 8 of 59

Table 6: Statewide Employment Impacts by Industry Sector (Job Years)"

105,333

Source: Authors'Calculations

I

The table again suggests that administrative and support services alone could benefit from the expected

or medium case distributed solar scenario in terms of job years' employment created. However, all other

sectors are estimated to experience job losses, resulting in the total net estimate of 76,308 job years lost

statewide. The administrative gain again probably originates to a large extent from the permitting of solar

installations and business functions within the solar industry. The sectors estimated to experience the

biggest job losses (expressed in cumulative job years) during the study period in rank order are health

care and social assistance; retail trade; professional; scientific and technical services; the construction

industry; and utilities.

34 A job year is equivalent to one person havinga full~time job for exactly one year.

asTotal job years may not tally due to rounding-up.

36 This is a summation of the job years lost in non-sdar industry sectors negatively impacted by the deployment of new distributed

solar, 2016-2035.
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Table 7 estimates the cumulative gross state product (GSP) and real disposable personal income impacts

(RDPI) associated with the expected or medium case distributed solar scenario for the period 2016-2035.

Table 7: Total Gross State Product (GSP) and Real Disposable Personal Income Impacts (RDPI)2016-2035

(including Legacy Effects to 2060)

State of Arizona

Maricopa County

Source: Authors' Calculations

$21,613.3

520,149.9

$7,956.4

$8,087.9

Table 7 shows that in aggregate terms during the study period 2016-2035, and including legacy effects,

total GSP could be cumulatively lower by over $21.6 billion (2015 S) in the State of Arizona under the

expected or medium case scenario. This includes an estimated $20.1 billionGSP lost in Maricopa County

(2015 S)-

Table 7 also shows that in aggregate terms during the study period 2016-2035, and including legacy

effects, RDPl is estimated to be cumulatively lower by approximately $8 billion (2015 S) in the State of

Arizona. This includes an estimated fall in RDPI of almost $8.1 billion in Maricopa County (2015 St."

The employment, GSP, and RDPI losses associated with the expected distributed solar deployment

scenario are valid, because the total amount of money paid by distributed generation and central station

generation electricity consumers over the 2016-2060 time horizon is greater than the amount which

would have been paid had they all continued to draw electricity from the utility's central grid. In short,

electricity consumers are paying more for the same amount of electricity consumed under the expected

distributed solar deployment scenario, and therefore have less money to spend in other parts of the

economy.

37 Some of Maricopa County's estimated losses in RDPI will be offset by minor gains I n other count ies,  thereby resulting in a
negligibly smaller loss for the State as a whole.
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8.0 Simulation Results: High Distributed Solar Deployment Scenario

The high case scenario assumes that approximately $13.4 billion is invested by approximately 1 million

customers in distributed solar installations between 2016 and 2035, and the deferral or cancellation of

$194 million central station generation investments (both nominal $)."

Table 8 estimates the total employment impacts of the high case distributed solar scenario for the period

2016-2035. These are full-time (or equivalent) annual employment changes, applicable to all sectors and

industries apart from government and farm workers; and the data is again expressed in job years.

Table 8: Total Private Non-Farm Employment Impacts 2016-2035 (including Legacy Effects to 2060)

State of Arizona 116.558

108.857
Source: Authors' Calculations

Tables suggests that the high case distributed solar scenario could have a negative employment impact

of 116,558 full-time (or equivalent) job years in the State of Arizona for the 2016-2035 period of study,

including any legacy impacts up to 2060. This legacy effect accou pts for the fact that the true effects of

the distributed solar deployment are only experienced in full after the period of study (2016~2035),

consistent with the economic life of each solar installation."

In Maricopa County, there is a negative employment impact of 108,857 job years throughout the study

period (including subsequent legacy effects).

Table 9 summarizes the industry sectors impacted the most by the high case distributed solar scenario.

as This simply reflects a deferral from the base case.
as A job year is equivalent to one person having a full-t ime job for exact ly one year.
-so The legacy effect should continue up to and including 2065. However, REMs currently does not allow for any analysis beyond
2060, If the economic life of an installation is less than 30 years,  the negative economic consequences are in all probability
greater than the estimates presented in this study.



Mining -3,496

Utilities

Construction

Manufacturing

-10,632

-14,220

-2,074

Wholesale Trade -4,318

-25,645

-3,847
Retail Trade

Transportation and Warehousing

Information

Finance and Insurance

Real Estate and Rental and Leasing
»in ....-. - . . . . -- u - u

....H - .-4

-1,505

-7,489

-7,892

-20,701Professional and Technical Services

-538Management of Companies and Enterprises

Administrative and Support Services

Educational Services

Health Care and Social Assistance

Arts, Entertainment, and Recreation

Accommodation and Food Services

Other Services, except Public Administration

Total Net Change in Job Years

45,550

-3,898

»6¢*-vv............ M M - . . » . ¢ » . . .. .. .. .......~

-29,486
-3,668

-11,364

-11,405

-116,558

a s no

Attachment ACB - CDR
51 of 59

Table 9: Statewide Employment Impacts by Industry Sector (Job Years)'"

Forestry, Fishing, and Related Activities -30

Total Number of Job Years Lost in Non-Solar Industry Sectors" 162,208

Source:Authors' Calculations

Consistent with the previous two scenarios, the table suggests that administrative and support services

could benefit alone from the high case distributed solar scenario in terms of job years employment

created. The administrative gain again probably originates to a large extent from the permitting of solar

installations, and also business support functions within the solar industry. All other sectors are estimated

to experience job losses, resulting in the total net estimate of 116,558 job years lost statewide. The

sectors estimated to experience the biggest job losses (expressed in cumulative job years) during the study

period in rank order are health care and social assistance; retail trade; professional; scientific and technical

services; the construction industry; and other services (excluding public administration).

41 A job year is equivalent to one person having a full-time job for exactly one year.

42 Total Job years may not tally due to rounding-up.

43 This is a summationof the job years lost in non-solar industrysectors negatively impacted by the deploymentof new distributed

solar, 2016-2035.
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Table 10estimates the cumulative gross state product (GSP) andreal disposable personalincome impacts

(RDPI) associated with thehigh case distributed solarscenario for the period 2016-2035.

Table 10: Total Gross State Product (GSP) Impacts 2016-2035 (including Legacy Effects to 2060)

State of Arizona

Maricopa County

So urce: Authors' Calculations

$31,454.4

529,346.7

$11,901.4

512,091.2

Table 10 shows that in aggregate terms during the study period 2016-2035, and including legacy effects,

total GSP could be cumulatively lower by $31.5 billion (2015S) in the State of Arizona under thehigh case

scenario. This includes anestimated $29.3 billion GSP lost in Maricopa County (all 2015 S)-

Table 10 also shows that in aggregate terms during the study period 2016-2035, and including legacy

effects, RDPI is estimated to be cumulatively lower by $11.9 billion (2015 St in the State of Arizona. This

includes an estimated fall in RDPI of almost $12.1billion in Maricopa County (2015 $1."

The employment, GSP, and RDPI losses associated with the high distributed solar deployment scenario

are valid, because the total amount of money paid by distributed generation and central station

generation electricity consumers over the 2016-2060 time horizon is greater than the amount which

would have been paid had they all continued to draw electricity from the utility's central grid. In short,

electricity consumers are paying more for the same amount of electricity consumed under the high

distributed solar deployment scenario, and therefore have less money to spend in other parts of the

economy.

44 Some of Maricopa County's estimated losses  in Rol l will be of fset  by minor gains in other counties, thereby resulting i n  a
negligibly smaller loss for the State as a whole.
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9.o Conclusions

The goal  of th is  s tudy  is  to assess  the impac t  of  three dis t r ibuted solar deployment  scenarios  in the APS

service terr itory on economic activity in the State of Ar izona and Mar icopa C o u n t y .  T h e results o f  t h e

analys is  are influenced to an extent by  the choice of economic impac t  mode l implemented.

Economic impact analyses can generally be classified in one of 6 ways, represented in Figure 5.

Figure 5: Seidman's 3 x z (:lassiHcation of Economic Impact Models

GENERAL GROSS

GENERAL NET

Gross studies only consider the direct positive impacts  of  increased economic  act iv i ty in a specific s ec t o r ,

whereas  Net  s tudies  represent  a more thorough form of economic model ing as they also account for  the

trade-offs in the economy whic h result from incentivizingone specific sec tor,

Counts are usual ly  survey-based or theoret ical  capaci ty installation quantifications of the number of  d i rec t

employ ees within a specific economic sec tor ,  which can extend t o  t ha t sector's entire supply chain.

Partial models consider  the wider ef fects  of levels  of  act iv i ty  in a specific economic sector, i nc l ud ing t he

indirect and induced ef fec ts  of  the di rec t  sec toral change. Frequent ly assessed via input-output m o d e l s

such as IMPLAN and REMI, partial models do not consider the feedback ef fects of  changed levels of activity

in a specif ic sector, such as the effect of  large solar projec ts  on wages in the labor market .

General mode l s  o f f e r  t he  mos t  c omprehens i v e  ec onomy -wide  ana l y s i s ,  t ak i ng i n t o  ac c oun t  a l l  o f  t he

economic  in terconnec t ions  and feedback  ef f ec t s .  Of  t he four teen contemporary  so lar  economic  impac t

s tud ies  c r i t i qued by  Seidman,  on ly  one uses  a genera l  equi l i b r ium model .  Th is  i s  Cans ino,  Cardenete,

Gonzalez and Pablo-Romero's (2013) study of  Andalusia.  However,  this  is  a gross,  rather than net  analys is,

because the authors  combine renewables  and non-renewables  as  a s ingle sec tor,  thereby  prevent ing any
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substitution between conventional and renewable forms of generation, and effectively only allowing for

positive direct demand shocks in their modeling.

The principal effect of using a Partial model approach rather than a Count approach, or using a General

modeling approach rather than a Partial approach, is generally to reinforce the magnitude of the divined

economic impacts. Thus, using a General model approach yields the most significant Gross and Net

impacts.

However, to the research team's knowledge, a CGE model currently does not exist for the State of Arizona;

and it would be cost prohibitive to test and develop a CGE model for the State of Arizona in a short time

frame.

Seidman has therefore implemented a Partial Net REMI analysis of solar deployment in the APS service

territory, 2016-2035, for the current study. This is the next best alternative from a methodological

standpoint; and it is consistent, for example, with the approach taken by Berkman, Lagos and Weiss

(2014), NYSERDA (2012), and Treyz et al. (2011), critiqued in Section 3. Figure 6 positions Seidman's

approach relative to the fourteen critiqued studies

Figure 6: Classification of Seidman's 2016 Approach for APS Relative to Fourteen Contemporary

Economic Impact of Solar/Renewables Studies

Partial Models General Models
•

•

Counts

Pollen and Garrett-

Peltier, 2009

ETIC, 2016
Gross

Only positive go

negative Impacts

Net
Both positiveand
negativeImpacts

•

•

Alvarez et al., 2009
Frondel et al., 2009

The economic impacts of all three distributed solar deployment scenarios are assessed in terms of private

non-farm employment, gross state product, and real disposable personal income.
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The study clearly demonstrates that increased adoption of distributed solar generation represents a loss

to the Arizona economy as a whole in all three scenarios. This is because the overall cost of provision of

electricity to the State of Arizona will rise when referenced against a base case where electricity continues

to be provided by central station generation.

If the low case distributed solar deployment scenario actually transpires, the State of Arizona is

cumulatively estimated to lose:

•

16,595 job years private non-farm employment;

Over $4.8 billion gross state product (2015 S); and

$1.8 billion real disposable personal income (2015 Sl-

This takes into account both the solar installation study period (2016-2035) and the legacy effects of those

installations to reflect the estimated 30 year economic life of the solar systems and deferred central

station generation."

If the expected or medium case distributed solar deployment scenario actually transpires, the State of

Arizona is cumulatively estimated to lose:

76,308 job years private non-farm employment;

Over $21.6 billion gross state product (2015 S); and

Almost $8 billion real disposable personal income (2015 $).

This also takes into account both the solar installation study period (2016-2035) and the legacy effects of

those installations, to reflect the estimated 30 year economic life of the solar systems and deferred central

station generation.

If the high case distributed solar deployment scenario actually transpires, the State of Arizona is

cumulatively estimated to lose:

45 The legacy effects of any 2035 distributed solar installation or deferred central station generation will continue until 2065.
However, the REMI model used currently only provides economic impact estimates up to and including 2060, but Seidman does
not believe that this will materially affect the conclusions in the analysis. If the economic life of an installation is less than 30
years, the negative economic consequences are in all probability greater than the estimates presented in this study.
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116,558job years private non-farm employment;

Approximately $31.5 billion gross state product (2015 S); and

$11.9 billion real disposable personal income (2015 S).

This again takes into account both the solar installation study period (2016-2035) and the legacy effects

of those installations, to reflect the estimated 30 year economic life of the solar systems and deferred

central station generation.

The implications of these findings are potentially far-reaching, as they challenge a sometimes expressed

claim that an aggressive distributed solar initiative will have a significant positive impact on the state and

county economies in the State of Arizona.

In short, and wholly based on the financial implications of solar installations from a customer, utility and

supplier perspective, this study estimates that any benefits emanating from the three distributed solar

deployment scenarios are at best temporary and only coincident with the timing of those solar

installations. This is because the lasting legacy effects of each distributed solar scenario, which reflect the

economic life of the installed systems and deferred central station generation, are negative. That is, in all

three scenarios, the total amount of money paid by distributed generation and central station generation

electricity consumers over the relevant time period (2016-2060) is greater than the amount which would

have been paid had they all alternatively continued to draw electricity from the utility's central grid. In

each distributed solar scenario, electricity consumers as a whole are being asked to pay more for the same

amount of electricity consumed, and therefore have less money to spend in other parts of the economy.

Thus, when considered in the round from a purely financial perspective, the economic impact of all three

potential solar deployed scenarios in the APS service territory are estimated to have a detrimental effect

on both the State of Arizona and Maricopa County economies, all other things being equal.
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Appendix

A.1. The REMI Model

REMI is an economic-demographic forecasting and simulation model developed by Regional Economic

Models, Inc. REMl is designed to forecast the impact of public policies and external events on an economy

and its population. The REMI model is recognized by the business and academic community as the leading

regional forecast/simulation tool available.

Unlike most other regional economic impact models, REMI is a dynamic model that produces integrated

multiyear forecasts and accounts for dynamic feedbacks among its economic and demographic variables.

The REMI model is also an "open" model in that it explicitly accounts for trade and migration flows in and

out of the state. A complete explanation of the model and discussion of the empirical estimation of the

parameters/equations can be found at www.remi.com.

The operation of the REMI model has been developed to facilitate the simulation of policy changes, such

as a tax increase for example, or many other types of events - anything from the opening of a new

business to closure of a military base to a natural disaster. The model's construction includes a large set

of policy variables that are under the control of the model's operators. To simulate the impact of a policy

change or other event, a change in one or more of the policy variables is entered into the model and a

new forecast is generated. The REMI model then automatically produces a detailed set of simulation

results showing the differences in the values of each economic variable between the control and the

alternative forecast.

The specific REMI model used for this analysis was policy Insight Model Version pr version 1.7.2 of the

Arizona economy (at the county level) leased from Regional Economic Models Inc. by a consortium of

State agencies, including Arizona State University, for economic forecasting and policy analysis.

A.2. Effects Not Incorporated into the Analysis

No major financial impacts were left out.

ll
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Glossary

Gross State Product (GSP): The dollar value of all goods and services produced in Arizona for final

demand/consumption.

Job Year: A job year is equivalent to one person havinga full»time job for exactly one year.

Real Disposable Personal Income: The household income that is available to be spent after tax payments.

Technically speaking, real disposable personal income is  the sum of  wage and salary disbursements,

supplements  to wages  and salar ies ,  propr ietors '  income, rental  income of  persons , personal dividend

income, personal interest income,  and personal  cur rent  t rans f er  receip ts ,  less  personal taxes and

contributions for government social insurance.



4 t r i )1

Attachment ACB v CDR
59 of 59

o W.RCAREY
5CHOOLu/'BUSINESS

AnlzouA sTA1 s uuuvsnslrv

Weidman
research institute

L. WILLIAM SEIDMAN RESEARCH INSTITUTE

660 s MILL AVENUE, SUITE 300

TEMPE

Az 85281-4011

Tel: (480)965 5362

Fax: (480)965 5458

www.seidmaninstitute.com



4

REBUTTAL TESTIMONY OF ASHLEY c. BROWN

On Behalf of Arizona Public Service Company

Docket No. E-00000J -14-0023

EXHIBIT

DMITIE

s.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

April 7, 2016 APS EXHIBIT



Jo

J

Table of Contents
1

1. INTRODUCTION..

II.

1

H o w THE TESTIMONY OF Ms . KOBOR AND MR. BEACH
DEMONSTRATES THE PROBLEMS WITH A VALUE OF SOLAR ANALYSIS. I O• a •

111. SOME ITEMS TO CONSIDER, SHOULD THE COMMISSION WISH TO
PURSUE VALUE OF SOLAR ANALYSIS, DESPITE ITS PROBLEMS .-

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Iv. ¢¢¢l¢lolllolo»lOOOlo0llln1cucnotliulu1nnuuIlc\»»lllllll4

15

.22



4.

*

REBUTTAL TESTIMONY OF ASHLEY c. BROWN
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-00000J-14-0023)

INTRODUCTION

PLEASE STATE YOUR NAME, OCCUPATION, AND ADDRESS.

My name is Ashley C. Brown. I am Executive Director of the Harvard Electricity Policy

Group (HEPG) at the Harvard Kennedy School, at Harvard University. HEPG is a

"think tank" on electricity policy, including pricing, market rules, regulation,

environmental and social considerations. HEPG, as an institution, never takes a position

on policy matters, so my testimony today represents solely my opinion, and not that of

the HEPG or any other organization with which I may be affiliated.

HAVE YOU PREVIOUSLY TESTIFIED IN THIS PROCEEDING?

Yes. I submitted direct testimony in this docket.

on WHOSE BEHALF DO YOU OFFER TESTIMONY?

On behalf of the Arizona Public Service Company.

Q- WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY?

1

2
3 1.

4 Q-
5 A.
6,

7

8

9

10

11

12

13 Q.

14 A.

15

16

17 Q.
18 A.

19

20
21

22 A.

23
24

25

26

27

28

The purpose of my testimony is to rebut direct testimony provided by Briana Kobor,

witness for Vote Solar, and Thomas Beach, witness for The Alliance for Solar Choice,

in this matter.

1
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Q- PLEASE PROVIDE AN OVERVIEW OF YOUR REBUTTAL TESTIMONY.
1

2

3

4

5

6

7

8

My testimony is composed of two parts. The first shows that a "value of solar" approach

to pricing rooftop solar is not appropriate, and Mr. Beach and Ms. Kobor do not offer a

rationale for taking such an approach to pricing rooftop solar. The second part, offered

on the assumption that the Commission wants to examine how a "value" approach to

rooftop solar might work, is an analysis of why the methods and considerations

suggested by Mr. Beach and Ms. Kobor are inappropriate, incomplete, and, in many

cases, simply inaccurate.

9

10

11
11. HOW THE TESTIMONY GF MS. KOBOR AND MR. BEACH DEMONSTRATES

THE PROBLEMS WITH A VALUE OF SOLAR ANALYSIS.

12 Q- PLEASE DISCUSS THE ARBITRARINESS OF MR.
KOBOR'S PROPOSED VALUE OF SOLAR ANALYSIS.

BEACH AND ms.

13

14 A "value of solar" analysis is inherently too uncertain and arbitrary to be a useful guide

to set public policy. Ms. Kobor's proposal for a value of solar methodology proves my

point. It's revealing to gather together in one place a list of all of the assumptions,

estimates, forecasts, and approximations Ms. Kobor suggests would need to be made

during the course of her testimony on value of solar:

15

16

17

18

19

20

Forecast of future utility rates going out twenty to thirty years, by customer class,
assessed for reasonableness by "interested parties

a>_1
9

21 •

•

Impact analyses of any expected "significant changes in rate design," with a
. . . . 2

scenario analysis of potential rate design structures ,

Hosting capacity analyses,3
22

23

24

25

26

27

"Inputs...for a detailed marginal cost study valuing transmission and distribution
capacity",4

1 Direct Testimony of Brianna Kobor, p. 27.
2 14. at 27.
3 Id. at 22:9.
4 Id. al 22:9-10.

28
2

i

A.

A.
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1
• - 5A "chosen" dlscount rate,

2 • An estimate of expected DG penetration levels,6

3 •

4

A decision about what time period will be looked at for estimating DG
penetration (Ms. Kobor suggests one to three years, which is in tension with her
emphasis in other cases on twenty or thirty year prob ections),7

5 • A value for incremental DG capacity additions,8

6
• Utilit data on current price paid to customers for DG exports by customer

class,7

8 • Hosting capacity analyses specific to each utility system (as suggested by Mr.
Volkmann and endorsed by Ms. Kobor), 10

9

10

11

12

An estimate of "the cost to produce the energy that would be offset by additional
DG exports," reflecting differences depending on "the individual utility and the
timing and seasonality of DG exports." Ms. Kobor recommends that
"assumptions" can be developed about "the marginal generator that would serve
various portions of the load expected to be served by additional DG exports,"
based on "data on the current export profile of [utility] NEM customers",l |

13

•
14

15

Avoided cost of energy from each of the marginal generators identified through
the assumptions above. This includes estimates (over twenty or thirty years,
presumably) of natural gas prices, heat rates, and "variable costs of operations
and maintenance ,,,.12

16
• A prob action of future prices of natural gas,la

17

•
18

Extrapolated longer-term values for natural gas "based on publicly available
forecasts 9,,.14

19
•

» . 5Futures data on basls swaps pr1ces,l

20
•

. 16
Estimated costs to bring gas to generators,

21

22

23

24

25

26

27

5 14. at 2318,
6 Id. at 24.
7 Id. at 24:16-19.
8 Id. al 25.
9 141. at 27.
10 Id. at ll, see Direct Testimony of Curt Volkrnann 6:18-20.
11 Direct Testimony of Brianna Kobor 28:7-14.
12 Id. at 28:18-I9.
'-' ld. at 28.
14 Id. at 28:25 .
is ld. at 28-29.
1614. at 29.

28

3
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1

4

•
1

"sensitivity analysis based on higher- and lower-than projected natural gas
. as 17prices 9

2
• An "assumption" about heat rate, "specific to the type of plant"l8 based on:

3
o Expected average heat rate,l°

4
o Long-term heat rate degradation that "may occur",20 and,

5

O
6

And "a reliable estimate of variable O&M...forecasted over the period of
the analysis."2' (20-30 years, that is),

7
"marginal line losses expected during the periods of DG exports"22 (average line
loss figures will not do),8

9 "...assumptions must be made regarding the generation capacity additions that
would be needed but for the additional DG export capacity", 3

10

•
11

12

New generator capital costs, to best estimated by "developing assumptions for":

o capital costs,"

o fixed o&M,25 and13

14
. . . 6

o gen-t1e transmission costs,2

15 • "level of DG export capacity that is expected to contribute to the system peak",27

16 "an assessment of the effective load carrying capacity," which will
analyst "to evaluate the expected technology of future DG additions ,

require the
9428

17

18
• The analysis Mr. Volkmann recommends about transmission capacity and

distribution capacity savings,"

19
• A value for the social cost of carbon,30

20

21

22

23

24

17 14. at 2914.
18 Id. Ar 29:7.
19 ld. at 29.
20 Id. at 2939.
21 14. at 29-.9-1 1.
21: Id. at 29: 17-18.
"id. at 3l:l-2.
24 ld. at 31.

25

26

27

" m
M m
" m m e
" n L m m £ Q A 5
2°14.a£32.
W M M M .

28
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I
• EPA estimate of social cost of major pollutants, "netted against the level of

compliance costs embedded in avoided energy costs",31

2
• - . 32

A value for avolded water consumptlon, and

3
• of "the potential multiplier affect associated with DG-related

4
An assessment
. ,,33
Jobs.

5 All of this is to be provided for twenty or thirty years. What could possibly go wrong?

6

7

8

9

10

11

12

13

14

15

16

17 m35

18

19

20

21

22

23

Ms. Kobor herself downplays the difficulty of the task she is setting for regulators and

analysts, sometimes to (presumably unintentionally) humorous effect. After laying out a

daunting list of approximations and assumptions necessary in order to value the capacity

of rooftop solar ("assumptions must be made regarding the generation capacity additions

that would be needed...[c]apacity costs...can be estimated by developing assumptions

for capital costs, fixed O&M, and gen-tie transmission costs...the level of DG export

capacity that is expected to contribute to system peak...an assessment of the effective

load carrying capacity...it will be necessary to evaluate the expected technology of

future DG additions."34 Ms. Kobor goes on to write that "[w]ith these assumptions in

place, calculating the generation capacity savings of DG is a relatively simple

undertaking[!] Ms. Kobor's testimony in that regard calls to mind the story of the

economist who, stranded on a desert island, plans his escape by assuming a boat. The

analysis is only simple if you assume the hard part happens and is somehow reliable

despite all the different judgments and assumptions that must be made, not to mention

that it is almost inevitable that every analyst will have varying points of view on each

and every one of these data points, leaving the Commission to wade through them to

derive "the truth." All of this burden will be placed on the Commission despite the fact

24

25

26

27

31 la/_ at 34:15-16.
32 ld. at 35.
33 141. at 35:18-19.
3414. at 31:1_5.

Id.at3l1l7-18.
94

28
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1

2

that cost data and market measures are readily available for use at considerably less cost

and guaranteed to an'ive at an outcome that is considerably more fair to consumers .

3

4 Q. DO Ms. KOBOR OR MR. BEACH OFFER A JUSTIFICATION
FOLOWING A "VALUE OF SOLAR" APPROACH TO PRICING?

FOR

5

6

7

8

9

10

11

12

13

14

15

16

17

18

No. Neither witness offers any justification, or even rationale, for the idea that we

should price rooftop solar based on highly subjective, often factually challenged, notions

of value, while we price every other energy resource, including other renewables, based

on the firm and transparently derived foundations of either cost or market. While they

lay out their perspectives on how to weigh the costs and benefits of rooftop solar, they

do not justify a "value" approach to pricing. Nor do they bother to try to assure the long

run sustainability of rooftop solar energy, namely, finding ways to integrate solar costs

and benefits as fully as possible into the generally applicable market and/or cost based

pricing, thereby avoiding the controversial, highly subjective, very litigious, and

historically disproven process of administratively determining "value." What they, in

essence, seek is to provide a thinly veiled rationale for' pricing rooftop solar at high

prices that will assure rooftop solar developers high profits on a per' project basis

without subjecting them to the rigors of either the competitive market or cost based

19 regulation.

20

21

22

23

24

25

26

27

In fact, the testimony provided by Mr. Beach and Ms. Kobor supports the perspective

provided in my original testimony that a "value of solar" analysis is inherently arbitrary

and unhelpful. It is, moreover, an approach certain to lead to unending litigation and

costly administrative proceedings. When applied to a single resource in isolation, it is

unclear what the purpose of the "value of solar" analysis is, other than to perpetuate

monopoly, non-competitive pricing for rooftop solar that enriches developers at

significant cost to all consumers, solar and non-solar alike.

28

A.

6



Y

1
Q-

2

GIVEN THE MULTITUDE OF ASSUMPTIONS, THE CALL FOR
EXTRAORDINARY PREDICTIONS OVER 30 YEARS, AND THE IMMENSE
COMPLEXITY OF THE PROPOSED VALUE OF SOLAR ANALYSIS,
SHOULD IT BE USED TO DETERMINE How MUCH CUSTOMERS PAY
FOR SOLAR?

3

4

5

6
I

7

8

9

10

11

12

13

14

15

16

17

18

No. The sheer complexity of what Mr. Beach and Ms. Kobor have proposed makes it

plain that the effort is simply not worthwhile. Their testimony, with all of its twists,

turns, and complexities makes it plain that establishing a definitive methodology is an

extraordinarily difficult task by itself, but even if we were able to derive such a product,

every input that went into the analysis would be challenged and contested by any

number of parties. Why would we undertake such complicated calculations, rife with so

many arbitrary assumptions? Each and every element of these intricate value of solar

methodologies is almost certain to be highly contested. And any conclusion would

necessarily have to be revisited by the Commission and subjected to protracted and

expensive administrative proceedings on a regular basis. Why do this when we have

ready access to market and cost information that are certain to yield, on a transparent

and relatively simple basis, all the information required to set prices? Moreover, the

prices set through markets or cost based regulation will be on the same playing field that

applies to all other energy resources, thus removing such risks as misallocation of

capital, incoherent price signals, and costly, socially regressive cross-subsidies.

19

20 Q- ARE THE PROPOSALS OF MR. BEACH AND Ms. KOBOR TO HAVE PRICES
SET BY A VALUE OF SOLAR ANALYSIS HARMFUL TO CUSTOMERS?

21

22

23

24

25

26

Yes. By proposing an approach that insulates rooftop solar from the pressures of the

market and cost based regulation, pressures that incentivize greater efficiency and

productivity, Ms. Kobor and Mr. Beach would leave customers having to pay excessive

prices for rooftop solar-effectively implementing (unregulated) monopoly pricing, with

no long term assurance of the benefits claimed by the two witnesses. Indeed, by locking

27

28
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*

1

2

in high prices for the long term for a rather primitive product, it is inevitable that those

prices will be less and less advantageous to consumers.

3

4 Q. WHY DO YOU SAY THAT ADVOCACY FOR VALUE OF SOLAR ANALYSIS
IS EFFECTIVELY ADVOCACY FOR MONOPOLY PRICING FOR SOLAR?

5

6

7

8

9

10

11

12

36

13

14

15

Value analysis, unless carefully contextualized (an extraordinarily complicated thing to

do), under the value maximization / cost minimization methodologies advanced by

witnesses Ms. Kobor and Mr. Beach, inevitably pushes prices to monopoly levels.

Indeed, the 2015 10K filing at the Securities and Exchange Commission by SolarCity,

the nation's largest provider of rooftop solar, makes it clear that the monopoly retail

price is the price they target in their business plan. The "value" of a product or a

service to the consumer is the full amount that consumer would be willing to pay for that

product-the point at which the consumer is more or less indifferent between keeping

the money and getting the product. A world in which customers were always expected to

pay full "value" to them of a product would be a terrible world for consumers-one in

which it would be essentially impossible for them to improve their well-being through

purchases, since in every case, the would have to pay a price whose value to them is

fully equal to the value of the product purchased.

16

17

18

19

20 Q- INSTEAD OF VALUE-BASED PRICING, HOW SHOULD ELECTRICITY BE
PRICED?

21

22 Instead of prices reflecting the subjectively ascertained full value of products to

consumers, prices should end up somewhere between the cost to produce a product and

the value of that product to a customer, leaving the customer better off after buying the

product than he or she would have been without the product. In order' to sell the

23

24

25

26

27

28

Se That is a peculiar benchmark, given that the retail price is a fully bundled package of goods and
services, of which energy from rooftop solar or other sources is but one component.

8

A.

A.



product, the provider must bring his price down to the level where he can meet the

customer's cost benefit expectation.37 Ms. Kobor and Mr. Beach, unlike some other

advocates of value of solar approaches to p1°icing,38 do not give any indication that they

would support preserving a margin between the "value" of solar and what customers are

actually required to pay.

Q, DO Ms. KOBOR AND MR. BEACH TIE COSTS TO HOW ROOFTOP SOLAR
SHUULD BE PRICED?

No, they do not. Nor do they appear to contemplate that a reasonable price for solar

power might bear some relationship to production costs of' market prices. Ms. Kobor's

treatment is particularly egregious here. She completely denies that declining solar panel

costs are relevant to the analysis at all, arguing that the important question is only

"whether the price paid for exports is commensurate with the value received," and

whether "the price paid for DG exports appropriately reflects the value of the energy

provided." This would harm both customers and the development of solar.

ftQ. HOW WOULD DELINKING COST DECLINES AND ROOFTOP SOLAR
PRICES HURT CUSTOMERS AND THE DEVELOPMENT OF SOLAR?

19 A.
{1
' r

9 ? Ms. Kob01"s view that declining panel costs need not be reflected in prices charged

consumers is not only an extraordinarily anti-consumer sentiment worthy of a Charles

Dickens novel, but is profoundly anti-solar. If costs are declining, that is good for solar,

as it puts the panels within reach of more customers and will increase sales. That is

exactly what markets do.

27

37 This is what markets do. In incentivizing producers to lower their prices, they also provide a robust
incentive to improve production processes and lower costs.
38 See,Harvard Electricity Policy Group, Eighty-First Plenary Session, Rapporteur's Summary,Session
2 (2015),
http://www.ksg.harvard.edu/hepg/Papers/2016/December%2020l5%20Rapporteur's%20Report%20Fina
1. df.
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1

2

3

4
L

5

6

7

8

9

10

11

Instead, she says it has no relevance in her construct of "value" pricing. It is also

extraordinary, because it fails to recognize that the value proposition is enhanced by

obtaining the same product at lower cost. Nor does she even acknowledge the fact that

many of the values she assigns to rooftop solar may be obtained at lower cost by other

means. She has inadvertently revealed a mindset that focuses solely on maximizing the

price of solar regardless of consumer welfare and regardless of the future for the product

she purports to advocate for. In essence, her view of declining costs not having to be

passed on to customers removes the "value of solar" fig leaf and leaves exposed what

value of solar pricing is all about to the rooftop solar industry: excessive short term

profit taking by rooftop solar vendors/lessors regardless of costs to others and even to

the product they sell.

12

13

14
Q. HOW WOULD THIS EXCESSIVE PROFIT-MAKING HARM CONSUMERS?

15 A.

16

17

18

It would be extremely unfortunate for customers if the "value" of solar were taken as the

methodology for appropriate pricing, even if this "value" were assessed accurately. The

situation in regard to rooftop solar' is even worse than this, however, because, as I argue

below, if one follows the value of solar analysis approach suggested by Mr. Beach and

19 Ms. Kobor, the "value" likely to be attributed to solar will be significantly overstated,

20

21

22

and "value" of solar pricing would be imposed on customers without giving them the

ability to choose not to pay what is asked, and without giving them the option to choose

competing resources that offer better value for their money.

23

24

25

26

27

28
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1
Q. WHAT ABOUT THE ARGUMENT THAT THESE EXCESSIVE PROFITS

MUST CONTINUE ()R UTILITY CUSTOMERS WILL DISCONNECT FROM
THE GRID?

2

3

4

5

6

7

8

This argument is surprisingly anti-competitive. If it were true that rooftop solar in

combination with storage could provide the same or better electric service at an equal or

lower price, then it would not be in the public interest for utility commissions to

structure rates that blindly discourage defection. If the technology ever develops to this

point, and if customers can do without the utility and be equally well off or even better'

off, the underlying economics of the market should drive how rooftop solar is priced.

9

10

11

12

13

14

15

16

17

18

19

20

21

22

The truth, however, is that not only are we a very long way from facing that problem,

given the ongoing advantages of economies of scale, but Ir is not even in the interest of

solar customers to abandon the grid and thereby lose the opportunity of selling their

excess generation (i.e. capturing the value of their own scale economies), as well as of

having the grid as a full service backup. The danger I see is not that distributed energy

resources will out-compete utility services under rational pricing, it is that if we follow

the paths sought by Ms. Kobor and Mr. Beach, we would adopt a system so rife with

cross-subsidies and uncompetitive pricing that some customers might be better off

defecting than carrying the burden of cross-subsidies, leaving everyone-defectors and

traditional customers alike-much worse off than they would have been under a well-

priced utility system. Indeed, there is far more historical precedent for uneconomic

bypass on electric utility systems than there is for going off-grid to realize real economic

benefits.

23

24

25

26

27

This last scenario highlights what is at stake in this proceeding-any errors made in

developing a value of solar methodology, if this aim is pursued, may well be multiplied

by attempts to apply this methodology more broadly. It is thus vital to avoid crediting

false values and adopting a form of value analysis that will not produce efficient or fair

28
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1

2

3

4

results for customers. In short, we know from the PURPA experience I laid out in my

direct testimony "how this movie will end"--very unhappily, so why make the film at

all, when we have rational, efficient, and fully compensatory pricing methods (cost

and/or market) which will serve us much better?

5

6

7 Q. DOES THE TESTIMONY OF ms. KOBOR AND MR. BEACH CDMPARE THE
VALUE OF ROOFTOP SOLAR GENERATION TO ANY OTHER
COMPETING RESOURCES?8

9

10

11

The only competing resource Ms. Kobor and Mr. Beach benchmark their value analysis

against is natural 888.39 Their analyses are examples of the problem of not considering

the potentially greater value offered by other resources, such as grid-scale solar, which I

12
identified in my earlier testimony. Throughout their analyses, Ms. Kobor and Mr. Beach

13
assume that the marginal resource displaced by rooftop solar is natural gas generation,

14

15

and therefore that more rooftop solar necessarily means fewer emissions of carbon and

other pollutants. While it may be a reasonable assumption that gas is the marginal

16

17

18

19

20

resource being displaced short-term, that assumption provides us no actual data as to

exactly what saving or benefits might be derived, or costs incured, due to that fact.

Taking that next step to actually quantify the costs and benefits of displacing natural gas

fired generation requires a highly sophisticated, highly granular analysis which is both

costly and ultimately highly contestable.4°

21

22

23

24

25

26

27

39 That is, natural gas is the only resource they benchmark against in any quantitative sense. Mr. Beach
docs have a qualitative discussion of the value of rooftop solar vs. grid-scale solar, which I discuss
briefly below.
40 While displacing gas fired generation may have the immediate benefit of reducing carbon, the
additional strains imposed by requiring gas plants to be ramped up and down will cause additional wear
and tear on plants that can not only be costly, but is likely to cause the plants to be less efficient in their
operations, increasing both costs and carbon emissions. Thus, identifying the exact amount of reduction
of carbon emissions is a highly complex calculation, and that assumes that there is a net reduction over
time, something we cannot be certain of. Whatever value, if any, is derived from the calculation will
then have to be tested against the opportunity cost of being able to attain the same level of emissions
reduction via less expensive means, such as trading RECs, energy efficiency, and/or grid-scale
renewables. It is very revealing that neither Ms. Kobor nor Mr. Beach ever even raise the question of the

28
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1
r

I
Q. HOW MIGHT ROOFTOP SOLAR ACTUALLY DISPLACE GRID-SCALE

SOLAR INSTEAD OF NATURAL GAS?

2

$1

EM
A.

3 1
It is not at all clear that in considering utility investment decisions, utilities with more

rooftop solar will be less likely to invest in new natural gas plants when it comes to
4

i
5.

»

i
I!
t

I

6
3 I

5
7 IH

48
ii

9

10 i

adding new generation. A more plausible scenario, it seems to me, is that a utility with

an abundance of rooftop solar generation that it must integrate into its system will be

most likely to cut back on investment into grid-scale solar power or other intermittent

renewable power sources, reflecting its greater need for the flexibility, baseioad, and

ramping capability provided by natural gas plants. The ability to measure the "value" of

avoided emissions from rooftop solar breaks down when we recognize that we don't

know, over the medium to long term, what resource rooftop solar is displacing.
11

12
J
i
H

13 Q-

14 ii
E

HOW DO Ms. KOBOR AND MR. BEACH RESPOND TO THE QUESTION OF
WHAT THE VALUE OF SOLAR MEANS IN A WORLD OF MULTIPLE
COMPETING RESOURCES?

15

16
J
ff

Mr. Beach largely ignores this problem, except to the extent that he offers a few

17

18

19

20

arguments for the superior value of rooftop solar over grid-scale solar. To the extent that

Ms. Kobor acknowledges this problem, her response is to recommend that value

analysis be applied to multiple resources (including "community and utility-scale solar,

other renewables, and efficiency."4l Writes Ms. Kobor, "[a]n important first step in any

comparison would be to develop a robust methodology for fully valuing each resource.
21

lg

l

)
I

22 X

23

24

I

8
I
|

E

1
i s

25

26

27

very real opportunity costs they would impose using their "value of solar" approach to pricing rooftop
solar. (For more on the wear and tear costs of ramping, see, e.g., N. KUMAR ET AL., NREL, POWER
PLANT CYCLING COSTS (2012),http://www.nrel.gov/docs/fy I2osti/55433.pdf; Sonja Wogrin,The
Impact of Cycling Costs Doe to Fatigue Damage on Optimal CCGT Operations,Presentation to the
Harvard Electricity Policy Group's 82"d Plenary Session (Mar. i l, 2016),
http://www.ksg.harvard.edu/hepg/Papers/2016/March%2020l6/wogrin%20presentation.pdf;Debra Lew,
Coal/Gas Plant Cycling: Costs, Causes, Impacts,Presentation to the Harvard Electricity Policy Group's
82Nd Plenary Session (Mar. ll, 2016),
http://www.ks2.harvard.edu/hepg/Papers/2016/March%2020l6/Lew%20Presentation.pdf.
41 Kobor at 399-10.
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1

2 In effect, were we to

3

4

5

6

7

8

Until such a methodology is used to analyze the value of specific resources, it is difficult

to compare the value and cost of these different resources."42

follow her suggestion, we would abandon both market and cost based pricing for the

highly speculative, imprecise, and arbitrary method of "value" pricing. To her credit, she

does recognize that there are transaction costs, in the form of studies, associated with

activities of that magnitude, especially if we applied it to all resources. What she ignores

is the sheer magnitude of those costs, and the fact that no single study will be

sufficiently definitive as to be uncontestable by all of the interests who participate in, or

9 are affected by the outcome of, the proceedings of the ACC. Moreover, the

10

11

12

13

consequences of value-based pricing to consumers would be too significant to ever

consider moving forward with such an approach. Why should customers be forced to

pay more for rooftop solar than they are currently paying for grid-scale solar as

determined by the market?

14

15

16
Q. DOES MR. BEACH OFFER ANY COMPELLING REASON NOT TO

CQMPARE THE BENEFITS AND COSTS OF ROOFTOP SOLAR TO THOSE
OF GRID-SCALE SOLAR?

17

18

19

20

21

22

23

24

25

26

No. Mr. Beach asserts a number of benefits of rooftop solar as opposed to grid-scale

solar, none of which hold up to scrutiny (and which are certainly not quantifiable).

"New capital," from the investments of rooftop solar customers, for example, is one he

mentions-but there is no reason to prefer this source of capital to more traditional

financing (this is not "free" capital ._ just as with more traditional forms of financing, a

rate of return is expected). "Grid services," to the extent these exist, would come from

the inverters, not the solar power itself, and are at this point potential, rather than reality.

Other benefits include "new competition" and "high tech synergies," (fine things,

potentially, except that the pricing generally proposed for rooftop solar has the effect of

27
42 14. at 39:10-13.
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1

2

3

4

5

6

7

8

9

10

11

insulating rooftop solar from meaningful competition, even with other, more efficient,

rooftop solar installations, eliminating incentives to adopt productivity-enhancing

technologies like storage), and "enhanced reliability and resiliency"-a benefit which, if

it exists at all, accrues only to the individual solar customer, since supply to the

distribution network must be cut off, for safety reasons, in case of a distribution outage

(I explain this in more detail in my original testimony, p. 39). Two final categories,

"customer engagement" and "self-reliance" (with reference to Thomas Jefferson) are, in

my opinion, far too subjective, and offer a benefit too specific to individual customers,

to justify the payment of real money by customers without rooftop solar.43 Why should

we subsidize "self-reliance," rather than "cooperation," arguably an equally important

element of American traditions?

12

13

14

111. SOME ITEMS TO CONSIDER, SHOULD THE COMMISSION WISH TO PURSUE
VALUE OF SOLAR ANALYSIS, DESPITE ITS PROBLEMS

15 Q-

16

DO YOU STILL MAINTAIN THAT A VALUE OF SOLAR ANALYSIS
SHOULD NOT BE THE BASIS FOR HOW MUCH CUSTOMERS PAY FOR
ROOFTOP SOLAR, AS OPPOSED TO MARKET AND/OR COST BASED
PRICING?

17

18

19

20

21

Yes, I do. The whole notion of the "value of solar" neglects the crucial consideration of

the opportunity costs of investing in solar rather than other resources. And the proposed

analysis itself is so full of arbitrary estimates and judgments it is impossible to see how a

"robust" value could emerge-still less, if we are supposed to do value analysis for

multiple resources and compare the results.22

23

24

25

26

27
43 See Direct Testimony of R. Thomas Beach 30-32.
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1
Q. IF THE COMMISSION NEVERTHELESS WANTS TO PURSUE THE IDEA OF

VALUE OF SOLAR ANALYSIS, DO YOU HAVE ANY COMMENTS ON THIS?

2

3
If a value of solar analysis is going to be done, and taking the testimony of Ms. Kobor

and Mr. Beach as examples, there are some clear problems that should be avoided.
4

5

6
Q- CAN YOU GIVE S()ME EXAMPLES OF PROBLEMATIC ANALYTICAL

CHOICES MADE OR SUGGESTED BY MR. BEACH AND ms. KOBOR?

7

8
A.

9

10

11

12

13

Whenever it is suggested that customers should pay real money today for hypothetical

and less than certain benefits tomon'ow, one must proceed with great caution. One must

take great care to consider all aspects of such an arrangement, including looking at all of

the options to serve a defined need. This is particularly the case where it is not

individuals making decisions affecting only themselves, but, rather, regulators making

decisions that affect many tens of thousands of consumers. It is important to avoid

unnecessary and asymmetrical shifts in risk allocation, incurring unnecessary costs,

commitments to technology that may soon become obsolescent, or setting prices with no

incentive for improving productivity. Neither Ms, Kobor nor Mr. Beach, in urging value

based pricing for rooftop solar, even recognize the role that regulators must play in

protecting consumers. They simply claim that rooftop solar has the values they claim,

and no further consideration, or than offsetting the value asserted by the minimal costs

they identify, is in order. A few issues that seen particularly worth highlighting in the

analysis presented by Ms. Kobor and Mr. Beach are highlighted below:

14

15

16

17

18

19

20

21

22

23

24

•

25

26

The insistence on long term analysis multiplies the number of potentially

arbitrary or controversial analytical choices that must be made, starting with the

choice of discount rate. The potential for arbitrary skewing of the analysis is

multiplied further when analysts pick and choose some elements to be

considered over the long term and some elements to be analyzed over the short

27 term.
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1

2

• The idea that rooftop solar offers utilities a value as a hedge against possible

increases in natural gas prices is simply wrong, and should be dropped entirely.

3

4
•

5

6

7

8

If a "value" analysis based on benefits and costs is to be undertaken, costs should

be considered with at least as much thoroughness as benefits. In the case of Ms.

Kobor and Mr. Beach, the list of costs considered, not surprisingly, is not nearly

as comprehensive as the list of benefits considered. Indeed, that asymmetry is

foundational to the approach they advocate: that benefits be maximized (indeed,

often simply assumed) and costs minimized (indeed, often simply ignored).
9

10

11

12

Q- CAN YOU EXPLAIN FURTHER WHY YOU SEE THE LONG TERM
LEVELIZED ANALYSIS OF BENEFITS ENDORSED BY ms. KOBOR AND
MR. BEACH AS MULTIPLYING THE ANALYTICAL PROBLEMS AND
ARBITRARINESS OF VALUE OF SOLAR ANALYSIS?

13

14

15

16

17

18

19

20

21

Ms. Kobor and Mr. Beach insist that an appreciation of the full value of rooftop solar

requires that analysts look out twenty or thirty years into the future-a requirement that

greatly multiplies the difficulty in conducting a robust, impartial, and even remotely

accurate analysis of the value provided by rooftop solar. At the most fundamental level,

it introduces the question of selecting a discount rate, something Ms. Kobor terms a

"crucial assumption in a levelized cost analysis." Ms. Kobor rejects the discount rate

typically used by utilities (6%-9%) in favor of a rate "similar to inflation," (in today's

economy, presumably a very low rate). Mr. Beach uses two different rates in the updated

analysis of the benefits and costs of solar in Arizona, using the utility's 7.2% discount

rate in much of his analysis, but switching to a lower 3% "social discount rate" in

calculating "societal" benefits, such as carbon emissions reductions.44 The lower rate

makes future benefits and costs look bigger, the higher rate makes them look smaller.

22

23

24

25

26

27

28

44 R. THOMAS BEACH AND PATRICK G. MCGUIRE, THE BENEFITS AND CosTs oF SOLAR DISTRIBUTED
GENERATION FOR ARIZONA PUBLIC SERVICE 7, 17 (2016) (Attached to Mr. Beach's direct testimony in
this docket).
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9
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12

13

14

15

16

17

18

19

My purpose here is not to judge what the appropriate discount rate is-it is simply to

point out that this is a crucial analytical decision with significant implications for how

big or small the "values" look that come out of value of solar analysis. And there is far

from being a consensus as to what the correct rate is. A second crucial issue relates to

mixing long term with short term analysis. Both Mr. Beach and Ms. Kobor insist that

long-term analysis is crucial-except when it comes to analyzing the capacity value of

rooftop solar. (Over the long term, the capacity value of rooftop solar is expected to

decline significantly as rooftop solar penetration increases and as panels age). In this

one case, Ms. Kobor argues for a "near term" look, because "[t]he valuation of DG

exports will be most relevant if it examines current and/or near-term expected

penetration levels on the utility's system." I don't know about "most relevant."

Certainly, the valuation will be higher if it is focused on the near term. Similarly, Mr.

Beach argues that future capacity value declines are too hard to predict-so in his

Arizona analysis, he uses the capacity value of "solar installed today" for his entire

"levelized" analysis.45 I don't necessarily disagree with Ms. Kobor and Mr. Beach's

caution in this case about trying to project costs decades into the future-I just wish they

showed similar caution in all cases. The approach they choose (long term or near term)

appears to have the self-serving characteristic of attributing the greatest value to rooftop

solar.

20

21 Q-

22

WHY DO YOU SUGGEST, ABOVE, THAT THE IDEA THAT ROOFTOP
SOLAR UFFERS UTILITIES A VALUE AS A HEDGE AGAINST POSSIBLE
INCREASES IN NATURAL GAS PRICES SHOULD BE DRUPPED
ENTIRELY?

23

24

25

26

Mr. Beach and Ms. Kobor both argue that there is a "hedging value" for rooftop solar

that is realized by the utilities. The argument is based on the true observation that the

marginal cost of solar electricity production is zero, whereas the marginal cost of the

27
45 14. at 13.
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1 production of electricity from a natural gas plant goes up and down with the price of

2 natural gas.

3

4

5

6

7

8

9

10
I

11

12

13

14

15

16

So solar power potentially does have a value as a hedge against natural gas, but only for

the owner of the solar panels. For a utility that will be buying power from solar panel

owners, the hedge value under net metering is nil. The reason is that the price to be paid

by the utility for power from rooftop solar will include all of the elements included in

the monthly electric utility bill, including the full cost of energy. When gas is expensive,

this price paid by non-solar customers will be higher, when it is cheaper, it will be

lower. There is no mechanism envisioned by anyone on either side of this debate (as far

as am aware) under which gas prices would be high, but solar producers would be

compensated at a rate lower than the cost of electricity produced from gas generators.

So, if it is worth hedging against variations in the price of natural gas, the utility should

buy the same hedge against variations in the price of rooftop solar power. From the

utility's and the non-solar customer's point of view, the two costs will vary together.

Thus, the hedge value is not only zero, any consideration paid for such a hedge would be

more expensive than incurring the risk from which protection is sought.
17

18

19

20

with that said, solar can provide a hedge for the owner of the solar panels. Thus, in the

case of larger-scale, utility-owned solar plants, there could be a hedge value. But for

rooftop solar panels, whatever hedge value may exist stays with the owners of the solar

21 panels-

"values" provided to the utility by rooftop solar.

it does not transfer to the utility. It should therefore be dropped from the list of

22

23

24

25

26

27
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1
Q. ARE THE COSTS

COMPREHENSIVE?
IDENTIFIED BY MR. BEACH AND Ms. KOBOR

2

3
costs

No, they are not. Ms. Kobor lists the costs of payments to customers and "integration

benefits." lostand Beach lists revenue, integration, and
4

administrative/interconnection costs.
5

6

7

8

Neither Mr. Beach nor Ms. Kobor bring anywhere near the same comprehensive,

creative thoroughness to the identification of costs as they do to their much more

extensive list of benefits. To correct the balance, let me suggest that the following costs

9 should also be considered:

10

11
The wear and tear on natural gas and other thermal plants caused by additional

cycling to accommodate solar powe1"s production profile,
12

13

14

The cost of additional regulation services needed to supply necessary reactive

power not supplied by rooftop solar generation,

15

16
The cost of providing additional power regulation, as some of the physical inertia

provided to the system by large turbines is lost,
17

18 •

19

Incremental changes to distribution system caused by the presence of and

unplanned additions of rooftop solar to the system ,

20
• Lost revenues caused by net metering enabled avoidance of paying fixed and

21
demand charges,

22

23

24

25

The economic and job losses caused by higher electricity rates, caused by paying

above market prices to rooftop solar vendors/lessors and/or displacement of jobs

in other sectors of the electricity market, such as thermal plants,

26
• The costs of additional reporting and analysis necessary to support extensive new

27
'valuation" efforts,

28
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l •

2

The costs to society of a policy that, in the aggregate, transfers money from

poorer households to richer households,

3

4
The opportunity costs of investing money in a less efficient resource, as opposed

to more cost-effective forms of clean energy,
5

6

7

The costs of inefficiency in the production of rooftop solar power perpetuated by

uncompetitive compensation of this power,

8
• The taxes and cross-subsidies that are used to subsidize rooftop solar,

9

10 • The cost associated with protecting rooftop solar vendors/lessors from market

pressure to pass on declining panel costs,

12
•

13

14

15

While not a cost, per Se, the risk that rooftop solar may, as in the final EPA

Rules under the Clean Power Plan, not be considered as a basic building block

for a state plan of compliance, or may prove to be a highly inefficient method of

carbon reduction,
16

17 • The costs associated with displacing lower cost energy with higher price rooftop

18 solar,

19
• The costs associated with a pricing regime that fails to recognize that rooftop

20

21
solar is largely off peak,

22 •

23

The costs associated with having to incur sufficient capacity to back up

intermittency in rooftop solar energy supply,

24
•

25

26

The costs associated with the reallocation of capital from more efficient sources

of generation (e.g., grid-scale renewables) to less efficient but higher priced

rooftop solar, and
27

28

21
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1

2

3

Finally, the costs associated with all of the studies and litigation associated with

value of solar pricing (recognized by Ms. Kobor but not by Mr. Beach). This is

particularly burdensome for commissions and their staff.

4

5

6
Q- IS THERE ANY OVERALL PATTERN IN THE PROBLEMS WITH ms.

KOBOR AND MR. BEACH'S VALUE OF SOLAR ANALYSIS?

7
Yes. Whenever there is uncertainty/risk, Ms. Kobor and Mr. Beach use their value

8

9

10

11

12

13

14

15

16

17

18

19

analysis to put the risk on ratepayers. There is one telling moment in Mr. Beach's

testimony that suggests he is well aware that there is something wrong with the value

analysis he is offering. In arguing for the benefits of a minimum bill, Mr. Beach writes,

"A minimum bill can address impacts on non-participants by providing DG vendors

with a signal to reduce the sizing of DG system to keep customers above the minimum

bill level, thus reducing the costs of net metering for other ratepayers."4° Mr. Beach's

cost benefit analysis in fact shows a (small) benefit to other ratepayers from net

metering. If this benefit were real, presumably, the more of it ratepayers could get, the

better. Instead, Mr. Beach's true opinion seems to be that less of this particular benefit

is what is best for ratepayers-presumably because he recognizes the obvious, which is

that exchanging real money today for hypothetical, uncertain "benefits" tomorrow is not

a good bargain for anybody.
20

21

22 Iv. CONCLUSION

23 Q. ANY CONCLUDING THOUGHTS?

24

25
First, there is a lot at stake here, especially if, as suggested by Ms. Kobor and Mr.

Beach, this is to become a template for valuing all kinds of distributed energy services.
26

27
46 R. Thomas Beach Direct Testimony 28.

28

t
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1

2

3

Any errors or overestimates of benefits that get baked into a "value of solar" analysis

may end up multiplying, not only as rooftop solar itself grows, but as other distributed

energy resources begin to develop and clamor for the same benefits.

4

5

6

7

Second, Ir is pretty clear that when you do these value of solar studies, you can direct

them to any conclusion you want to make. These studies are packed with "data" selected

by the author of the study and can be used to prove whatever you want it to prove, as the

range of findings on value of solar studies makes clear.
8

9 Third, it is worth remembering that there are alternatives to the L certainties of value of

10

11

solar analysis. We should use market-based or market-derived (e.g., benchmarks from

the wholesale market, real time energy prices) pricing wherever possible. Another

12 option, of course, is cost based pricing.

13

14

15

16

17

18

19

Finally, it is important not to view rooftop solar in the out of context fashion that both

Mr. Beach and Ms. Kobor do. Rooftop solar is but one option among a number of others

for meeting our energy needs. For it to prosper and be in the mainstream of Arizona's

energy mix, it must be cost effective and competitive. Isolating it into an isolated, non-

mainstream, comer of the energy market by using "value pricing," as opposed to market

or cost based pricing is a big mistake that threatens the long-term viability of rooftop

solar and deprives consumers of a cost effective resource.
20

21

22 Q. DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY?

23
Yes.

24

25

26

27

28

I
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The Integrated Grid

The electric power system hos evolved through large, central

power plants interconnected via grids at transmission lines

and distribution networks that teed power to customers. The

system is beginning to change-ropidly in some oreos-

with the rise at distributed energy resources (DER) such as

small natural gos-fueled generators, combined heat and

power plants, electricity storage, and solar photovoltoics

(PV) on rooftops and in larger arrays connected to the

distribution system. in many settings DER already hove

on impact on the operation at the electric power grid.

Through o combination at technological improvements,

policy incentives, and consumer choices in technology and

service, the role at DER is likely to become more important

in the future.

Executive Summary

The successful integration at DER depends on the e><isting

electric power grid. That grid, especially its distribution

systems, was not designed to accommodate a high

penetration at DER while sustaining high levels at electric

quality and reliability. The technical characteristics at certain

types at DER, such as variability and intermittency, are quite

different from central power stations. To realize Tully the

value al distributed resources and to serve all consumers

at established standards of quality and reliability, the need

has arisen to integrate DER in the planning and operation at

the electricity grid and to expand its scope to include DER

operation-what EPRl is calling the Integrated Grid.

3
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Tate grid is expected to change in different, perhaps

fundamental ways, requiring careful assessment at the casts

and opportunities at different technological and policy

patltways. It also requires attention to the reality that tote

value at the grid may accrue to new stakeholders, including

DER suppliers and customers.

Analysis of the Integrated Grid, as outlined here, should

not tovor any particular energy technology, power

system contigurotion, or power market structure. Instead,

it should mol<e it possible tor stokeholders to identity

optimal orchttectures and the most promising contigurottons

-recognizing that the best solutions vary with local

circumstances, goals, and interconnections.

This paper is the first phase in o larger Electric Power Research

institute (EPRI) project aimed at charting the transformation to

the Integrated Grid. Also under consideration will be new

business practices based on technologies, systems, and the

potential tor customers to become more active participants

in the power system. Such information can support prudent,

cost-eltective investment in grid modernization and the

integration at DER to enable energy efficiency, more

responsive demand, and the management al variable

generation such as wind and solar

Because local circumstances differ, this paper illustrates how

the issues that are central to the Integrated Grid ore playing

out in different power systems. For example, Germany's

experience illustrates consequences for price, power quality,

and reliability when tie drive to achieve o high penetration

of distributed wind and PV results in outcomes that were

not fully anticipated. As d result, German policymaker

and utilities now are changing interconnection rules, grid

expansion plans, DER connectivity requirements, wind

and PV incentives, and operations to integrate distributed

resources.Along with reinforcing cm modernizing the grid, it wiH be

essential to update interconnection rules and wholesale

market and retclil rote structures so that they odequotety yoliJe

both capacity and energy. Secure communications systems

will be needed to connect DER and system operators. As

distributed resources penetrate the power system more fully,

o toilure to pion tor these needs could lead to higher costs

and tower reliability.

In tote United States, Hawaii Nos experienced o rapid

deployment at distributed PV technology ti"tot is challenging

the power systems reliability. In these and other jurisdictions,

policymokers ore considering Now best to recover the costs

at on integrated grid tram oil consumers that benefit from

its value.

i This paper is about DER, but the analysis is mindful al the ways that DER and grid integration could affect energy efficiency and demand response

as those could have large effects as well on the affordability reliability and environmental cleanliness of the grid.

4 l nl V Tove Integrated Grid
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The Integrated Grid

The current and protected expansion at DER may significantly

change the technical, operational, environmental, and

financial character al the electricity sector. An integrated

grid that optimizes the power system while providing

sate, reliable, attordoble, and environmentally responsible

electricity will require global collaboration in the following

tour key areas:

Action Plan

2. Assessment and Deployment of Advanced Distribution

and Reliability Teclmnologies

I. Interconnection Rules and

Technologies cm Standards

Distribution management systems and ubiquitous

sensors

Smart inverters thou er\clble DER to provide volTclge

and frequency support and To communrcore with

energy monogemenr systems [1]

model to enable interopercJbility among DER of

different types, from different manufacturers, and

with different energy management systems

A standard language and o common information

Interconnection rules that preserve voltage support

and grid management

Situafionoi awareness in operations and long~term

planning, including rules at the road for installing

and operating distributed generation and storage

devices

Robust information and communication

I including high-speed data processing,

to allow for seamless interconnection while assuring

high levels of Cyber security

feclvno/ogies

through which operators con reli<:1bly

Communicofions

(6 / I ) ,s A I ii I .;>

4. Enabling Policy and Regukmtion

3. Strategies for Integrating DER with Grid Planning and

Operation

must become o distinct

element at the cost at grid-supplied electricity to

ensure long-term system reliability

Power market rules ttiat ensure long-term adequacy

at both energy and capacity

Policy and regt/afory framework to ensure that

costs incurred to transform to on integrated grid ore

allocated and recovered responsibly, efficiently,

and equitably

using economics and

engineering to equip investors and other stakeholders

in assessing potential contributions at distributed

resources to system capacity and energy costs

New market frameworks

Capacity-related costs

among DER owners, distribution system operators

(DSOs), and organizations responsible for

Tronsmlssion planning and operations

Fie><ibility to of

DSOs and independent system operators (ISO)

root incorporate DER

Frameworks for data exchange and coordination

Distribution planning and operofional processes

integrate distributed generation, storage, and end-

use devices while also interconnecting those systems

with transmission resources in real time [2]

Distributed energy sforoge and demand response,

integrated with the energy management system [3]

redefine roles and responsibilities

5
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EPRI has begun work on o three phose inrriotive to provide

stoke folders WWW informorion and tools then will be inregrol

To the Four areas of collaboration outlined above:

Next Steps for EPRI and industry

6

- A concept paper (this document) to align

stokeholders on the mom issues while outlining real

examples Io support open lcict-bosed discussion. Input

and review were provided by various stop<eholders

loom the energy sector including utilities, regulatory

agencies, equipment suppliers, non-governmentol

orgonizqtions (NGOs), and other interested parties.

-This six-month prolectwill develop o homework

lot assessing the costs and benefits at the combinations

at technology that lead to o more integrated grid,

This includes recommended guidelines, analytical

tools, and procedures lot demonstrating technologies

and assessing their unique costs and benefits. Such

o homework is required to ensure consistency in the

comparison at options and to build o comprehensive

set al dote and intormotion that will inform the Phase

ill demonstration program. Phase ll output will also

support policy and regulatory discussions that may

enable integrated grid solutions.

Conduct global demonstrations and

modeling using the ctnolytics and procedures

developed in Phase ll to provide comprehensive

dote and inlormotion that stokeholders will need tor

the system-wide implementation al integrated grid

technologies in the most cost-ellective manner.

Phase I

Phase II

Phase Ill

/(m * r u '

Token together, Phases II and III will help identity the

technology combinations that will lead to cost-effective and

prudent investment to modernize the grid while supporting

the technical basis for DER interconnection requirements.

Additionally, intertoce requirements that help define the

technical basis tor the relationship between DER owners,

DSOs and transmission system operators (TSOs) or ISO

will be developed. Finally, the information developed,

aggregated, and analyzed in Phases Ii and III will help

identity planning and operational requirements for DER in

the power system while supporting the robust evolution at

the capacity and energy contribution from both central and

distributed resources.

The development of O consistent homework supported by

dote from o global technology demonstration and modeling

program will support cost-effective, prudent investments to

modernize the grid and the effective, large-scole integration

at DER into the power system. The development at o Jorge

collaborative at stokeholders will help the industry move in

o consistent direction to achieve on integrated grid.

The Integrated Grid

4
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The Integrated Grid

Several requirements ore recognized when defining on iniegroied grid. Ii must enhance eleciri<:<:il infrosiruciure,

must be universally clpplicoble, and should remain robust under o range of foreseeable conditions:

Key Points - The Integrated Grid

Consumers and investors at oil sizes ore installing DER with technical and economic attributes mahdi differ

radically tram the central energy resources ihdr hove traditionally dominated the power system.

So lot, rapidly expanding deployments at DER ore connected to the grid but not integrated into grid

operations, which is o potter that is until<ely to be sustainable,

Electricity consumers and producers, even those that rely heavily on DER, derive sig nificont value from their

grid connection. Indeed, in nearly oil settings the Tull value at DER requires grid connection to provide

reliability, virtual storage, and access to upstream marl<ets,

DER and the grid ore not competitors but complements, provided that grid technologies and practices

develop with the expansion at DER.

We estimate that the cost of providing grid services tor customers with distributed energy systems is about

$51/month on overage in the typical current conligurotion at the grid in the United States, in residential RV

systems, tor e><omple, providing that some service completely independent at the grid would be tour to eight

times more expensive.

Increased adoption at distributed resources requires interconnection rules, communications technologies and

stondqrds, odvqnced distribution and reliability technologies, integration with grid planning, and enabling

policy and regulation.

Experience in Germany provides o useful case study regarding the potential consequences at adding

extensive amounts al DER without qppropriote collaboration, planning, and strategic development.

While this report focuses on DER, o coherent strategy tor building on integrated grid could address other

challenges such as mqncrging the intermittent and vcirioble supply al power from utility-scole wind and solar

generators.
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Today's power system was designed to connect o

retotively small number at lclrge generation plants with Q

large number of consumers. The LJ.S. power system, tor

e><omple, is anchored by ~t,ooo gigowotts (GW) at

central generation on one end, and on the other end ore

consumers that generally do not produce or store energy

[41] [5]. Interconnecting those is o backbone at high-voltoge

transmission and o medium- ond tow-yoltoge distribution

system that reaches each consumer. Electricity Hows in one

direction, tram power plants to substations to consumers,

as shown in Figure t. Even with increasing penetration,

Today's Power System

Figure I: TodayS Power System Characterized by Central Generation of Electricity Transmission, and Distribution to End-Use

Consumers.

8

Generation 0 A

The Grid

LJ.S, distributed resources account tor cl small percent of

power production and consumption and have not yet

tundcimentolly citfected that onevvoy How at power.

Energy, me<;1siJred in kilovvotthours (kwh), is delivered to

consumers to meet the electricity consumption at their lighting,

equipment, appliances and otherdevices, often coiled /old.

Copocify is the maximum capability to supply and deliver o

given level at energy Qt any point in time. Supply capacity

comprises networks at generators designed to serve load

as it varies from minimum to mo><imum values over minutes,

,.=
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Customers
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The hwtegrclfed Grid

Because the whole grid operates as a single system in

real time and the lead times for building new resources ore

long, planning is essential To ensuring the grid's adequacy.

Resource adequacy planning determines the installed

capacity required to meet expected load with a prescribed

reserve margin that considers potential planned and

unplanned unavailability at given generators. In addition to

providing sufficient megawatts to meet peak demand, the

available generation (along with other system resources)

must provide specific operating capabilities to ensure that

lours, days, seasons, etc, Delivery capacity is determined

by the design and operation al the power transmission and

distribution systems that deliver the electricity to consumers.

The system's supply and delivery capacity plan is designed

to serve the expected instantaneous mo><imum demand

over o longterm planning horizon.

TeelayS power system l/as server' society well, with

average aimaal system reliability 0f99.97% in

Me US., iii terms ofeleetrieity availability.

ff, my

55

Today's power system hos served society well, with average

annual system reliability of 99.97% in the United States, in

terms al electricity availability [6]. The National Academy

at Engineering designated electrification enabled by the

grid as the top engineering achievement at the twentieth

century. Reliable electrification has been the backbone

at innovation and growth of modern economies. it hos a

central role in many technologies considered pivotal lot the

future, such as the internet and advanced communications.

the system operates securely or 011 times. These clncillory

services include frequency reQulorion, voltage support,

and locld following/ramping. As 0 prclcticcll mother, the

reliability of grid systems is highly sensitive to condrNons al

peck clemond when clll or these systems must operore in

rcrndem and when reserve margins ore smollesr.

/ \>., *.
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- United States

Germany

1

The Growth in Deployment of Distributed Energy Resources

spread or DER reflects a variety of public and political

pressures along vvrrh important ctmanges in technology. This

paper Focuses on system operation impacts as DER reaches

large scales.

The classic vision of electric power grids with one-

vvoy How may now be changing. Consumers, energy

suppliers, and developers increasingly ore adopting DER

ro supplement or supplant grid provided electricity. This is

particularly notable with respect to distributed PV power

generation-lor e><omple, solar panels on homes and

stores-which hos increased tram approximately 4 GW

al global installed capacity in 2003 to nearly i28 GW

in 2013 [7]. In Germany, the present capacity al solar

generation is approximately 36 GW, while the doily system

peak demand ranges from about 40 to 80 GW. By the

end at 2012, Germany's PV capacity was spread across

approximately i.3 million residences, businesses, and

industries and exceeded the capacity al any other single

power generation technology in the country [8]. This rapid

By The end at 2013, U.S. PV installations had grown To

nearly i0 GW. Although parts at the U.S. have higher

regional penetration at PV, this 10 GW represents less

than 2% at total installed U.S generation capacity [9],

which matches German PV penetration in 2003 (Figure 2).

With PV growth protected to increase in scale and pace

over the next decade, now is the time to consider lessons

from Germany and other areas with high penetration al

distributed resources.
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Figure 2: U.S. PV Capacity as c Percentage of Total Capacity Compared with Germany at the Beginning of Its "Energy

Transformation. "
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The Integrated Grid

In addition to Germany, high penetration of distributed PV is

evident in California, Arizona, and Hawaii and in countries

such as Italy, Spain, Japan, and Australia [7]. Beyond PV,

other distributed resources are expanding and include such

diverse technologies as batteries for energy storage, gas-

fired micro-generators, and combined heat and power

[CHP] installations-often referred to as cogeneration.

In the United States natural gas prices and the cost and

efficiency of gas-fired technologies have mode these

options effectively competitive with retail electricity service

in some regions, for some consumers [lO]. In jurisdictions

where power prices are high, even more costly DER such

as solar PV can be competitive with grid-supplied power.

Distributed Popover generation /yes inereasea
from approximately 4 GWofgl06al installed
capacity in 2003 to nearly 128 GWyn 2013.

In most cases, grid-connected DER benefit from the electrical

support, flexibility, and reliability that the grid provides,

but they ore not integrated with the grid's operation.

Consequently, the Tull value of DER is not realized with

respect to providing support for grid reliability, voltage,

Frequency, and reactive power.
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Germany's Experience: More Distributed but Not Integrated

The circumsionces surrounding German/s extensive

oleploymeni of distributed solar PV and wind offers imporiont

lessons oboui The value of planning for iniegroiion of DER,

both economic and iecNnicoi. Germany's experience is

unique for These reasons:

mo'lor deploymenT of distributed renewable generation.

Germany represents cl large interconnected grid with

extensive ties with other grids which is similar to the

U.S. and other countries.

The penetration at DER over the post decode is

substantial [~O8 GW at installed capacity at distributed

PV and wind generation over 80 GW at peck load).

The observed results, tn terms at reliobilitv, quotity,

and otfordclbility at electricity, ore not based on o

hvpotheticol case or on modeling and simulations.

This growth in penetration at DER occurred without

considering the integration at these resources with the

existing power system.

Germonv hos learned tram this experience, and the

pion tor continuing to increase the deployment at solar

PV and wind generation hinges on many at the some

integrated grid ideas as outlined in this paper.

In the meantime, electricity rates have increased in Germany,

for various reasons, to an average residential rate in 2012 at

€0.30/kWh 1$0.40/kWh), more than doubling residential

rates since 2000 [8]. These higher electricity rates and

lower costs for DER, due to technology advancements and

production volume, have turned the tables in Germany.

Today, the large FIT incentives are no longer needed, or

altered, to promote new renewable installations

Notably, the desire to simultaneously contain rising electricity

rates while promoting deployment of renewable energy

resources hos led To cm evolution in Germon incentive policy

lot distributed renewable generation. For residential PV the

FIT hos dropped from €0.50/kWh in 2000 to €0. i8 /

kph today. An electricity price greater thon the FIT hos

resulted in o trend at self consumption at local generation.

To ensure that oil customers ore paying tor the subsidy tor

PV, the German cabinet in jonuory 2014 approved o new

charge on self-consumed solar power. Those using their

own solar-generoted electricity will be required to pay o

€0.044l<Wh ($0.000/kWh) charge. Spain is considering

similar rote structures to ensure that oil customers equitably

shore the cost. Still to be resolved is how grid operating and

inlrostructure costs will be recovered tram oil customers who

utilize the grid with increasing customer seltgenerotion.

German deployment was driven by policies for renewable

generation that have commanded widespread poliTy<:al

support. PV and wind generation are booked by the

German Renewable Energy Sources Act (EEG), which

siipLJloies feed-in tariffs? (FIT) for solar power installations.

This inceniiye, which began in 2000 at €0.50/kWh

{$0.70/kWh) for a period of 20 years, has siimuiaied

Technicol repercussions have resulted from DER's much

larger store of the power system. Loss of flexibility in the

2 Feed-In tariffs are O /Eng-ferm guaranteed (ncenrive to resource owners based on energy production /in kph), which is separately membered from /he

customers load.

3 PV installations commissioned in July 20 I 3 receive 80. ION Ia tO. 75 I/l<Wh ($O. 1441 to $0.208/kWh) for a per/od of 2O years.

1 2 KO A 4 § 9.1 The Integrated Grid
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5 German transmission system operator Tennett experienced O significant increase in generation redispatch events in 20i I and 2012 relative Io

previous years Generation scheduling changes are required to alleviatepower flow conditions on the grid or resource issues that arise on short

notice rather than in the schedule for the day

as While the primary driver Io redispatch issues has been a reduced utilization of large nuclear generators, the increase in wind generation and PV in

Germany is expected to continue changing power flow patterns.

7 Many DER connect to the grid using inverters rather than the traditional synchronous generators. increasing the relative amount of distributed and

bulk system inverter-basedgeneration that displaces conventional generation will negatively impact system frequency performance, voltage control

and dynamic behavior ii the new resources do not provide compensation at the system voltage and frequency support.

4 Distributed PV in Germany initially was installed with inverters that ore designed to disconnect the generation from the circuit in the event at Frequency

variations that exceed 50.2 Hz in their TO Hz system. Retrofits necessary to mitigate this issue are ongoing and are estimated to cost approximately

$300 million [12]

generation fleet prompted the operation at cool plants on o

"reliobility must-run" basis. Distributed PV was deployed with

little time to pion lot elective irrtegrotion. Until the lost few

years and the advent at grid codes, PV generators were not

required to respond to grid operating requirements or to be

equipped to provide grid support functions, such as reactive

power management or frequency control. Resources were

located without attention to the grid's design and power

flow limitations. The lock at coordination in planning and

deploying DER increases the cost al inlrostructure upgrades

lot dll customers and does not provide the lull yolane al DER

to power system operation. Rapid deployments hove led to

several technical challenges:

I. Local over-volioge or Gooding issues on distribution

feeders. Most PV insiolloiions in Germany (~80%)

ore connected to low volioge circuits, where if is not

uncommon for the PV copociiy To exceed the peck

load by iNree to four Times on feeders not designed

Io occommodoie PV. This con create volioge control

problems and poieniiol overloading of circuit

components [i i],

' 4

"

L ow , , g , ,> I

4. Lock of tote stabilizing inertia loom large rotating

machines that ore typical al central power stotions7 Nos

raised general concern tor maintaining the regulated

frequency and voltage expected from consumers, as

inverter-based generation does not provide the some

inertial qualities [ll].

3.

2 .

Resource variability and uncertainty Nave disrupted

normal system planning, causing o notable increase

in generation re~dispat<:h5© events in 20ii and 20i2

[ in] .

Risk at moss disconnection of anticipated PV generation

in the event at o frequency variation stemming from

improper interconnection rules.4 This could result in

system instability and loodsttedding events [12]. The

some risk also exists from both o physicoi or cyder

security attack.

n o



Smart inverters cop<;1ble at responding to local conditions or

requests tram the system operator con Nelp ovoid distribution

voltclge issues and moss disconnection risk at DER, This

type at inverter was not required by previous standards in

Germany, although interconnection rules ore changing to

require deployment at smart inverters. (See the highlight box

below tor further intormotion.)

The rote impocis and iechnicol repercussions observed in

Germany provide o useful case study of the high risks and

14

With the current design emphasis on distribution feeders supporting onewoy power flow, the introduction at

two-woy power How from distributed resources could adversely impact the distribution system. One concern is

over~voltoge, due Io electrical characteristics al the grid near o distributed generator. This could limit generation on

o distribution circuit, often referred to as hosting capacity. Advanced inverters, capable al responding to voltage

issues as they arise, con increase hosting capacity with sig niticontly reduced inlrostructure costs [in], [IO]

Smart Inverters and Controls

(I /w

unintended consequences resulting from driving too quickly

to greater DER expansion without the required collaboration,

planning, end strategies set forth in the Action Plan. The

actions in Pleases ll and Ill should be undertaken as soon

as it is feasible to ensure that systems in the United States

and internationally are not subjected to similar unintended

consequences that may negatively impact affordability,

environmental sustainability, power quality, reliability, and

resiliency in the electric power sector.

The Imtegrmed Grid
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W hile necessary, these steps ore probably still not enough to allow full integration of DER into the grid. Significant investment in

the grid itself will be needed, including development of demand response resources (for example, electric transportation charging

stations with time at use tariffs), and various energy storage systems, Also needed ore markets and tariffs that value capacity and

replacement al fossil-fueled heating plants with electric heating to take advantage of excess PV and wind capacity, German energy

agency DENA determined that German distribution grids will require investment al €275 billion to €42.5 billion ($38.0 billion to

$58.7 billion) by 2030, This includes expanding distribution circuits between i 35,000 km and 193,000 km [al]. Extensive research

is under way to develop and evaluate technologies to improve grid flexibility and efficiency with even more renewable capacity.

Germany is requiring that all existing inverters with o capacity greater thon 3.68 kA be retrof itted to include the droop function

rather thon instantly tripping with over-frequency. The cost of the retrofit associated with this function is estimated to be $300 million.

Figure 3: Example of Improved Performance with Inverter Controis That Implement o Droop Function for Over-Frequency

Conditions Rather Than Tripping.

In Germany, grid support requirements ore being updated so that distributed resources con be more effectively integrated with grid

operation [17], [18]. These requirements, coiled grid codes, are developed in tandem with Europeon interconnection requirements

recommended by the European Network of Transmission System Operators (ENTSO-E) [19], [20]:

German Grid Codes

2. Voltage control Functions ore required from inverters, depending on the requirements of the DSO. Control methods include fixed

power-factor operation, variable power factor as o function al active power, or reactive power management to provide voltage

control.

3. Communication and energy management functions ore now required at distributed resources, receiving commands from the

system operator for active and reactive power management. As at 2012, this capability is required for all installations greater

than 30 kA, Systems less than 30 kA without this capability are limited to 70% al rated output.

I .
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Frequency control is required al all generators, regardless of size. Instead of disconnecting when the frequency reaches 50.2

Hz, generator controls will be required to gradually reduce the generators' active power output in proportion to the frequency

increase (Figure 3). Otlwer important Functions, such as low-voltage ride-through, are also required at medium voltage.
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Assessing the Cost and Value of Grid Services
Value of Grid Service: Five Primary
Benefits

An electric grid connection, in ways different from o

telephone line, provides unique and valuable services.

Thirty percent at landline telephone consumers have

canceled this service, relying solely on cellular service 1221.

In contrast, virtually oil consumers that install distributed

generation remain connected to the grid. The difference

is that the cellular telephone network provides functionality

approximately equal to landline service, while o consumer

with distributed generation will still need the grid to retain the

some level of service. Unlike o cell phone user, operating

without interconnection to this grid will require significant

investment for on-site control, storage, and redundant

generation capabilities.

Often, the full value of o grid connection is not fully

understood. Gridprovided energy (kph) offers cieorly

recognized value, but grid connectivity serves roles kNot ore

important beyond providing energy. Absent redundancy

provided by the grid connection, the reliability and

<:op(:ibility at The consumer's power system is diminished.

Grid capacity provides needed power for overload

capacity, may absorb energy during over-generotion, and

supports stable voltage and frequency. The primary benefits

at grid connectivity to consumers with distributed generation

ore shown in Figure 4 and ore described below.

~1 ....-..

Startup
Power \\

*1

This section characterizes the value of grid service to

consumers with DER, along with calculations iflustroting costs

and benefits of grid connection. Subsequent sections focus

on the vogue that DER con provide to the grid. In the context

at vogue, it is important to distinguish the difference between

value and cost. Value reflects the investments that provide

services to consumers. It guides planning and investment

decisions so that benefits equal or exceed costs. The costs

that result ore recovered through rotes that, in o regulated

environment, ore set to recover costs, not to capture the furl

value delivered.

Efficiency

Figure 4: Primary Benefits of Grid Connectivity to Consumers

with DistributedGeneration.

16 © 20 I A Electric Power Research \r\sMure (EPRI), Ina
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8 Consumer loads iypicolly require two different kinds of power, both real and reactive. Rea/ power is o Function of the loads energy consumption

and is used ro accomplish various kiosks. Reactive power is fransiferred Io iN load during part of the cycle and returned during the other part, doing

no work. Bouncing borN real and reactive power How is o necessary funcrionof o reliable e/ecrric grid.

Figure 5: The Output of PV Is Highly Voriab/e and Dependent on Local Weather

I. Reliability - The grid serves as o reliable source at

high-quolity power in the event of disruptions to DER.

This includes compensating tor the variable output

at PV and wind generation. In the case at PV, the

variability is not only diumol, but as shown in Figure

5, overcast conditions or lost-moving clouds con cause

lluctuotion at PV-produced electricity. The grid serves

as o crucial balancing resource available for whatever

period-trom seconds to hours to days and seosons-

to offset variable and uncertain output from distributed

resources. Through instantaneously balancing supply

and demand, the grid provides electricity at o consistent

frequency. This balancing extends beyond real power,

as the grid also ensures that the amount al reactive

power in the system balances load requirements and

ensures proper system operotion.8

Moderate

.IL

© 2014 Eledr6c Power Reseord°l Institute lEeR*}

Cleclr

The need tor reliability is fundamental to oil DER, not

lust variable and intermittent renewable sources. For

example, Q customer depending solely on o g(:1s~

fired generator, which hos on estimated reliobilitv of

97%, is prolected To experience 260 hours of power

outage [23] compared with the MO minutes at

power outage that U.S. grid consumers experience on

overage (excluding molor events such as hurricanes)

[6]. Improvements in reliability ore generally achieved

through redundancy. With the grid, redundant capacity

con be pooled among multiple consumers, rather thon

each customer having to provide its own backup

resources. This reduces the overall cost of reliability lot

each customer [23].
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2. Startup Power -The grid provides instantaneous power

tor appliances and devices such as compressors, Dir

conditioners, tronslormers, and welders that require o

strong How of current {"in-rush" current) when starting

up. This enables them to start reliably without severe

voltage tluctucition. Without grid connectivity or other

supporting technologies o conventional central air

conditioning compressor relying only on o PV system

may not start at oil unless the PV system is oversized

to handle the in-rush current. A system's ability Io

provide this current is directly proportional to the moult

contribution level.i0 Even it o reciprocating engine

distributed generator is used as support, its moult level

is generally five times less thon the grid's [23]. The

sustained moult current from inverter-bosed distributed

resources is limited to the inverter's maximum current

and is on order at magnitude lower than the fault level

of the grid.

Figure 6 illustrates the instantaneous power required

To start a residential air conditioner. The peak current

measured during this interval is six to eight times the

standard operating current [24]. While the customer's

PV array could satisfy the real power requirements at

the heating, ventilating, and air conditioning (HVAC)

unit during normal operation, the customer's grid

connection supplies the malority at the required starting

power.

30
Measured HVAC Startup Power vs. PV Output Comparison

25 -

_zo-
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Figure 6: The Grid Provides In-Rush Current Support for starting Large Motors, Which May Be Difficult to Replicate with a

Distributed Generator.

Q Supporting technologies include variable-frequency drive (VFD) systems which ore able to star/ motors without the in-rush current common in

"across-the-line" starting [24]

to Fault level is a measure of the current that would flow or o location in the event al short circuit. Typically used as o measure al electrical strength,

locations with a high fault level are typically characterized by improved voltage regulation, in-rush current support, and reduced harmonic impact

locations with a low fault level are more susceptible to voltage distortion and transients induced by harmonic-producing loads.

1 8 © 20 1 LI Electric Power Research Institute (EPRQI, in;
The Integrated Grid
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Local Generation
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The Integrated Grid

Figure 7: The Grid Delivers High-Qualify Power with Minimai Harmonic Distortion.

ll Harmonics ore voltages or currents ha/ are on the grid, but do not sci//ofe with the main system frequency (OOHs in the United States). The

magnitude of the harmonics,when compared to the magnitude of the <5OHz component is referred to as theharmonic distortion.

inTechno/ogiccii improvements ore ovciilobie, such as uninterruptible power supplies (UPS), that reduce /he sensitivity of loads to poor powerquality

butat on odditionoi cost.

3. Voltage Quality - The grid's high fault current level

also results in higher quality voltage by limiting

harmonic distortional and regulating frequency in Q

very tight bond, which is required lot the operation

al sensitive equipment. Similarly, the inherent inertia

at a large connected system minimizes the impact of

disturbances, such as the loss of a large generator or

transmission line, on the system frequency. As shown

in Figure 7, grid-connected consumers on average

will experience voltage that closely approximates a

sinusoidal waveform with very little harmonic distortion.

In contrast, voltage tram Q distributed system that

is not connected to the grid will generally have a

higher voltage harmonic distortion, which can result

in malfunction at sensitive consumer end-use devices.

Harmonics cause heating in manycomponents, ottecting
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4. Efficiency - Grid connectivity enables rotating-engine

based generators to operate at optimum efficiency.

Rotating-engine-based distributed resources, such as

micro-turbines or CHP systems ore most efficient when

operating steadily near full output [26]. This type of

efficiency curve is common for any rotating machine,

just as automobiles achieve the best gasoline mileage

when running at a steady optimal speed. With grid

I

14

dielectric strength and reducing the lite at equipment,

such as opplionces,l2 motors, or air conditioners [25].

Harmonics also contribute to losses kNot reduce system

efficiency. In addition, o disturbance occurring inside

the unconnected system will create Forger deviations in

frequency thon it the system maintained its connection

to the Forger grid.
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- - °  P V  S y s t e m  O u t p u t

S o l d / S t o r e d  E n e r g y

S e l f - P r o d u c e d E n e r g y

P u r c h a s e d  E n e r g y

c onnec t i v i t y , o  d i s t r i b u t e d  e n e r g y  r e s o u r c e  c o n

a l w a y s  r u n  a t  i t s  o p t i m u m  l e v e l  w i t h o u t  h a v i n g  t o

o d i u m  i t s  o u t p u t  b a s e d  o n  l o c a l  l o a d  v a r i a t i o n .

W i t h o u t  g r i d  c o n n e c t i v i t y ,  t h e  o u t p u t  a t  o  d i s t r i b u t e d

e n e r g y  r e s o u r c e  w i l l  h o v e  t o  b e  d e s i g n e d  t o

m a t c h  t h e  i n h e r e n t  v a r i a t i o n  a t  l o a d  d e m a n d .  T h i s

t l u c t u o t i n g  o u t p u t  c o u l d  r e d u c e  s y s t e m  e f f i c i e n c y  a s

m u c h  a s  1 0 % - 2 0 %  [ 2 6 ] .

m o r e  t h o n  i s  n e e d e d .  T h i s  b e n e f i t ,  i n  e f f e c t ,  s h i f t s

r i s k s  w i t h  r e s p e c t  t o  t h e  s i z e  o f  t h e  e n e r g y  r e s o u r c e

f r o m  t h e  i n d i v i d u o f  u s e r  t o  t h e  p a r t y  r e s p o n s i b l e  f o r

t h e  r e s o u r c e s  a n d  o p e r a t i o n  a t  t h e  g r i d .  S i m u l a t e d

s y s t e m  r e s i f t s  f o r  s u c h  t r a n s a c t i o n s  o r e  p r o v i d e d  i n

F i g u r e  8 .

5. Energy Transaction -  P e r h a p s  t h e  m o s t  i m p o r t a n t

v a l u e  t h e i r  g r i d  c o n n e c t i v i t y  p r o v i d e s  c o n s u m e r s ,

e s p e c i a l l y  t h o s e  w i t h  d i s t r i b u t e d  g e n e r a t i o n ,  i s  t h e

a b i l i t y  t o  i n s t a l l  a n y  s i z e  D E R  t h a t  c o n  b e  c o n n e c t e d

t o  t h e  g r i d .  A  u t i l i t y  c o n n e c t i o n  e n a b l e s  c o n s u m e r s

t o  t r ans ac t  ene r gy  w i t h  t he  u t i l i t y  g r i d ,  ge t t i ng  ene r gy

w h e n  t h e  c u s t o m e r  n e e d s  i t  a n d  s e n d i n g  e n e r g y

b o o k  t o  t h e  g r i d  w h e n  t h e  c u s t o m e r  i s  p r o d u c i n g

E
a
8

D .

F igu re  8 :  Bec aus e  R es iden t i a l  Load  and  PV Sy s t em  Ou t pu t  D o  N o t  M a t c h ,  Ow ners  o f  D i s t r i bu t ed  Genera t i on  N eed  t he  Gr id  f o r

Purc has ing or  Se l l i ng  Ene rgy M o s t  o f t he T ime.

2 0 © 2014 Eiedtic Power Research Insiiluie (EPRI), lm: The Integrated Grid
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Figure 9: Cost of Service Breakdown for Today% Gric/-Connected Residential Customer [27].

For residential customers, the cost for generation, transmission,

and distribution components con be broken down as costs

related to serve the customer with energy (kph) and costs

related to serve the customer with ccpcrcin/ that delivers

the energy and grid-reloted services. The five main benefits

at grid connectivity discussed in the previous section span

both ccipocity and energy services. Figure 9 shows that,

based on the U.S. Deportment of Energy's Annum/ Energy

Outlook 2012, on overage customer consumes 982 kph

per month, paying on overage bill of $llo per month,

with the overage cost of $70 for generation of electricity.

That leaves $30 for the distribution system and $10 for

the transmission system [27]~known together as "T8<D".

These ore overage values, and costs vary among and

within utilities and across different types of customers. (See

Appendix A for explcincition of calculations in this section.)

Cost of Grid Service: Energy and
Capacity Costs

§

© 2014 Electric Power Research Insviruve (EPRI), Inc

rage Residential Usage 982 kWh/month k
Average Residential Bill $1 I 0/month

The next step in the cinolysis is ro allocate these costs

(generation and T8<D) into tractions that ore relevant for

crnolyzing how the grid works with DER. In this analysis

we focus on ccipocity and grid-reloted services because

they ore what enable robust service even tor customers with

DER. Indeed, consumers with distributed generation may

not consume any net energy (kph) from the grid, yet they

benefit from the some grid services as consumers without

distributed generation.

Transmission
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Colculoting the total cost of capacity tallows the analysis

summarized in Figure to. These values ore based on the

assumption that most costs associated with T8<D ore related

to capacity (except tor Q small traction representing system

losses-estimoted Io be $3 per month per customer tram

recent studies in Cohfornio] [28]. Working with recent dote

from PIM [QQ] regarding the cost at energy, capacity, and

ancillary services it is possible to estimate that 80% at the

cost at generation is energy related, leaving the rest tor

capacity and grid services. This 8020 split will depend on

the market and in the case at o vertically integrated utility

will depend on the characteristics at the generation assets

and load profile, but it is o useful overage figure with which

some illustrative calculations tallow.

As illustrated, the combination at transmission, distribution,

and The portion at generation that provides grid support

civerciges $5l/month, while energy costs overage $59/

month. These costs vary widely across the United States

and among consumers and also will vary with changes in

generation profile and the deployment at new technologies

such as energy storage, demand response-supplied

capacity, and central generation. The values ore shown

to illustrate that capacity and energy ore both important

elements at cost and should be recovered tram Oll customers

who use capacity and energy resources, Customers

with distributed generation may offset the energy cost by

producing their own energy, but as illustrated in previous

sections, they still utilize the non-energy services that grid

connectivity provides.

$60 $56

$50 -

$40 - $37

$30 -
_I Energy ($59/month)

Capacity ($51 /month)

$20 -
$14

$10

O
Transmission 8. DistributionGeneration

Figure IO: In Considering the Value of the Integrated Grid, Costs of Generation, Transmission, and Distribution Con Be Further

Determined for Energy and Capacity.

22 © 20141 Electric Power Research Institute \EPRI}, \no
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Technologies ore available that enable consumers to self-

generote and disconnect from the grid. To estimate the

capacity-reloted cost for such investments, o simplified

oncrlysis examined o residential PV system. The analysis

was based on estimating the additional costs of providing

the five services that grids offer-os outlined earlier in this

section. For illustration, consider o residential PV system that

is completely disconnected from the grid, amortized over

20 years, and presented as o monthly cost. Reinforcing

the system for on off-grid application required the following

upgrades:

Cost of Service Without Grid Connectivity

Additional PV modules beyond the requirements for

offsetting annual energy consumption in order to survive

periods at poor weather

Multi-doy battery storage with o dedicated inverter

capable of operating in on oft-grid capacity

Backup generator on the premises designed to operate

tor IOO hours per year

Additional operating costs,

replacement and generator maintenance

Sncly isolated grids will result in deteriorating
standards ofreliaOility and quality of

electricity service arid could require extensive
use of Oac/enp generators iv/sose emissions

negatively impact local air quality.

including inverter

In simulation, the cost to recreate grid-level service without

o grid connection ranges loom $275-$4130 per month

above that of the original array. Expected decreases in the

cost of battery and PV module technology could reduce

this to $165-$262 within o decode. Further information on

this analysis is provided in Appendix A. Costs lot systems

based on other technologies, or larger deployments such

as campus-scole microgrids, could be relatively lower,

based on economies of scale. However, even it amortized

capitol costs ore comparable to grid services, such isolated

grids will result in deteriorating standards al reliability and

quality of electricity service and could require extensive use

of backup generators whose emissions negatively impact

local air qualify.
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Fnabling Policy and Regulation Most residential (and some commercial) rote designs follow

this philosophy, but the philosophy hos not been crisply

articulated nor reliably implemented for DER. Consequently,

consumers that use distributed resources to reduce their

grid-provided energy consumption significantly but remain

connected to the grid, may pay significantly less thon the

costs incurred by the .utility to provide capacity and grid

connectivity, In effect, the burden at paying tor that cclpocity

con potentially shift to consumers without DER [32].

A policy and regulatory framework will be needed To

encourage the effective, efficient, and equitable allocafiorr

and recovery of costs incurred to Transform to on integrofed

grid. New marketfromeworks will have To evolve in assessing

potential contributions of distributed and cenfrol resources

to system calcify and energy costs. Such innovations

will need to be anchored in principles of equitable cost

allocation, cost-effecfive and socially beneficial inveslmenf,

and service tliaf provides universal access and avoidance

of bypass.
A logical extension at the analysis provided here, as well

as many other studies that look at DER under different

circumstances, is that as DER deploy more widely, policy

makers will need to look closely at clearly separating how

customers pay tor actual energy and how they pay tor

capacity and related grid services.

As discussed, the cost at supply and delivery capacity con

account for almost 50% of The overall cost of electricity tor

on overage residential customer. Traditionally, residential

rote structures ore based on metered energy usage.

With no separate charge for capacity costs, the energy

charge hos traditionally been set to recover both costs.

This mixing at fixed and variable cost recovery is teosible

when electricity is generated from central stations, delivered

through o conventional T8<D system, and used with on

electromechanical meter that measures energy use only by

o single entity [30] [al].

A policy and regulator)/framework will Oh
needed to encourage t/ie ctioe, s e n t  a n d

equitable allocation Ana recovery of costs incurred

to tran rm to an integrated grid.

24 © 20 I 4  I  l<;* : j l lC  P c uv v c r Ry e=Lc J f  c 81 l15'l+£J+e { PRO] I l< The \nlegrclted Grid
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However, with on integrated grid there is on opportunity

tor DER to contribute to capacity and ancillary services

that will be needed to operate the grid. The following

considerations will ottect whether and how DER contribute

to system capacity needs:

The on<:1lysis of capacity~reloted costs (including the cost

of ancillary services) in the previous sections is based on

today's snapshot at the components that make up The grid

and is also based on o minimum contribution from DER

Io reduce The capacity cost. With increasing penetration

of voriobie generation (distributed and central), it is

expected that copocity~ and onciilory service-reloted costs

wilt become on increasing portion at the overall cost of

electricity [33].

Realizing the Value of DER Through Integration

Delivery Capacity -- The extent to which DER reduce

system delivery capacity depends on the expected

output during peck loading of the local distribution

feeder, which typicoliy varies from the aggregate system

peck. It feeder peak demand occurs after sunset, as is

the case with many residential feeders, local PV output

con dh nothing to reduce feeder capacity requirements.

However, when coupled with energy storage resources

dedicated to smoothing the intermittent nature at the

WM an integrated grid M46 is an
0 ozffunif or DER to contribute toy

capacity and amid/ary swwices.

© 20 1 /1 FIQL

1

resources, such resources could significantly reduce

capacity need. Similarly, c: smart inverter, integrated

with o distribution management system, may be able to

provide distributed reactive power services to maintain

voltage quality.

Supply Capacity - The extent to which DER reduce

system supply capacity depends on the output

expected during high-risk periods when the margin

between available supply from other resources and

system demand is relatively small. If local PV production

reduces high system loads during summer months but

drops significantly in late evening prior to the system

peck, it may do little to reduce system capacity

requirements. Conversely, even if PV production drops

prior to evening system peaks, it may still reduce supply

capacity requirements it it contributes significantly

during other high-risk periods such as shoulder months

when large blocks at conventional generation are

unavailable due to maintenance. Determining the

contribution of DER to system supply capacity requires

detailed analysis at local energy resources relative to

system load and conventional generation availability

across all periods at the year and all years at the

planning horizon.
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System Flexibility - As distributed variable generation

is connected to the grid, it may also impact the nature

of the system supply capacity required. Capacity

requirements ore defined by the character at the

demand they serve. Distributed resources such as PV

alter electricity demand, changing the distributed load

profile. PV is subject to o predictable diurnal pattern

that reduces the net \old to be served by the remaining

system. At high levels, PV can alter the net load shape,

creating additional periods when central generation

must "ramp" up and down to serve load, Examples are

early in the day when the sun rises and PV production

increases and later, as the sun sets, when PV output

drops, increasing net load. The net load shape also

becomes characterized by abrupt changes during the

day, as when cloud conditions change significantly.

DER Availability and Sustainability over the Planning

Horizon - For either delivery or supply capacity, the

extent to which DER con be relied upon to provide

capacity service and reduce the need tor new T8<D and

central generation infrastructure depends on planners'

confidence that the resource will be available when

needed across the planning horizon. To the extent that

DER may be compensated lot providing capacity and

be unable or unwilling to perform when called upon,

penalties may apply tor non-performance.

Integration of DER Deployment in Grid Planning

In addition to altering the system daily load curve, wind and

solar generation's unscheduled, variable output will require

more flexible generation dispatch. For example, lower cost

and generally large and less operationally flexible plants

today typically carry load during the day. These resources

may have to be augmented by smaller and more flexible

assets to manage variability, however, this flexibility to

handle last ramping conditions comes with a cost. [34]

1351 The potential tor utilizing demand response or storage

should not be overlooked, as rapid activation (on the order

at seconds or minutes) could provide additional tools tor

system operators. improving generator scheduling and

consolidating balancing areas could improve access and

utilization al ramping resources, preventing the unnecessary

addition at lesseflicient peaking units [36].

Adequacy at delivery and supply capacity are ensured

through detailed system planning studies to understand

system needs tor meeting protected loads. in order tor

DER to contribute to meeting those capacity needs in

the future, DER deployment must be included in the

associated planning models. Also, because DER are

located in the distribution system, certain aspects of

distribution, transmission, and system reliability planning

have to be more integrated. (Read more in the section,

Importance of Integrated Transmission and Distribution

Planning and Operation for DER.)

In addition to altering t/ve system daily

load Faroe, wind and solar generation 's

nose/iednled, oariaOle oakmont will require

more flexiOile generation disoate//.
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F i gure H i l lustrates the importance at understanding the

system to determine the value al  DER. The graph shows

the German power system's load profile and The substantial

impact of PV power generation at higher penetration [37].

In this case, the PV resource's peak production does not

coincide wi th the system peak, and, therefore, does not

contribute to on overall reduction in system peak. From the

single average plots in Figure ii, it is unclear to what extent

PV might contribute to system capacity needs during critical

supply hours outside of absolute system peak. During system

peak,  whi ch l ot Germany i s winter nights,  the ~3O GW

al instal led PV does not contribute to reducing that peak.

This i s based on the requi rements at "rel iably avai lable

capac i ty"  [38],  whi ch i s  def i ned as  the percentage a l

installed capacity that is 99% likely to be available.

The ~33 GW of wind is also credited To o minor extent

towards meeting the winter peek demand. Hydro power

provides the bulk at the 12 GW of renewable resource that

is considered as reliable available capacity to meet the 80

GW at winter peck load. However in the United States,

where the PV peak coincides more with the system peak

(depending on the docility's orientation, shading, and other

factors), the results could be different. In general, however,

PV without storage to achieve coincidence with system

peak will be relatively ineffective in reducing capacity costs

due to its variable, intermittent nature.
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Figure 1 1: Peak Load Reduction and Ramp Rafe Impacts Resulting from High Penetration of PV [39].
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Importance of Integrated Transmission
and Distribution Planning and Operation
for DER

Without o framework for integration into both T&D system

operations, the cost at integration will increase significantly

and the potential value at DER will not be fully realized.

For example, DER installations in sub-optimal locations,

such as the end of long feeders, may require significant

feeder upgrades to avoid impacts to voltage quality. When

strategically located, however, DER may require little or no

upgrade of the feeder while delivering multiple benefits.

To realize their full value while ensuring power quality

and reliability for all customers, DER must be included

in distribution planning and operation, lust as central

generation resources are included in transmission planning

and operation. As DER penetration increases and

becomes concentrated in specific areas, their impact can

extend beyond the distribution feeders to which they ore

interconnected, potentially affecting the sub~transmission

and transmission systems. The aggregated impact of DER

must be visible and controllable by transmission operators

and must be included in transmission planning to ensure

that the transmission system can be operated reliability

and efficiently. Additionally, the T8<D system operators

must coordinate to expose DER owners to reliability needs

and associated price signals. This will require significantly

expanded coordination among T&D system planners and

operators, as well as the development and implementation

of new analysis tools, visualization capabilities, and

communications and control methods.

Exompies of Integration of DER in Distribution
Pinning and Operations

Integrated T8<D pinning methods that include DER ore not

yet tormohzed, even in regions with high DER penetration

levels such as Germany, Arizona, Colitomio, and Howoii.

The Howoiion Electric Company (HERO) system on the

island of Oahu hod more Thom io MW of installed

distributed PV in mid-20l3. At this level of penetration,

HECO hos found i t  necessary to develop PV f leet

forecasting methods, which it uses to provide operators with

geographic information on expected PV output and potential

impact on local feeder operations, as well as aggregate

impact on system balancing and frequency performance.

Additionally, HERO hos developed detailed distribution

feeder models that incorporate existing and expected future

PV deployments for considering PV in planning. Although

still in development, HERO is toking these steps to ensure

reliability by integrating distributed PV into their operational

and planning processes.

To realize t/ieit full uulue u//vile ensutingpowezt

quuiity and reliubilityfor all eustondeifs, DER

must be included in distribution planning and

operation, just us eentztulgenetution reseuitees are

included in trunsmissien planning and epenztien.
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Table l: Expected T8<D and Customer Services from Distributed Storage in Ca/ifornici [43].

Realizing the importance at plclnning in DER procurement

and operation, reg ulcltory commissions in some cases hove

decided tacit distributed resource needs ore best served by

utility ownership or at least utility procurement at required

distributed resources [40], [41]. Competitive procurement

otter reduces the cosset cost vvNile proper planning reduces

integration costs and otter maximizes the opportunity tor

capital izing on mult iple potent ial  DER value s treams. A

recent ruling from the Colitornicl Public Utilities Commission

(CPUC) highlighted this consideration by requiring utilities

to procure energy storage, ensuring bot these resources

ore sufticientfy planned in the context at the distribution grid

[42] .

Customer

Transmission/Distribution

Describes The point of use

in the value dwoin

Category

Transmission peak capacity support (upgrade deterrol)

Tronsmission operation (short-durotion performance, inertia, system reliability)

Transmission congestion relief

Distribution peak capacity support (upgrade deterrol)

Distribution operation (voltage/VAR support)

Outage mitigotioni micro-grid

Time-ot-use (TOLJ) energy cost management

Power quality

Bock-up power

Peck shoving

Describes tlwe use or opplicofion al storage

Presently, most DER installations ore "invisible" to T8<D

operators. The lock at coordination among DER owners,

distribution operators, and transmission operators makes

system operations more dithcult, even as system operators

remain responsible tor the reliabil ity and quality at

electric service tor all consumers. Lil<evvise, utilities miss on

opportunity to use DER, with the proper attributes, to support

the grid. The expected services rendered from distributed

storage in California are provided in Table T. However, an

integrated grid is required to enable many at these services,

making integration beneficial to the entire system, not only

to customers who own DER.

'" <\

Storage "End-Use"

/ *_,,;*
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Realize the Benefits of Distributed Energy
Resources

Improve volfoge quality and reduced system losses

An integrated grid that enables o higher penetration at DER

offers benefits to operators, customers, and society. These

exclmples illustrate the diverse nature of these benefits:

Provide distribution voitoge support and ride-through

- DER con provide distribution grid voltage and system

disturbance performance by riding through system

voltage and frequency disturbances to ensure reliability

of the overall system, provided there ore effective

interconnection rules, smart inverters, or smart intertoce

systems.

Optimize distribution operations - This con be

achieved through the coordirioted control at distributed

resources and the use at advanced inverters to enhance

voltage control and to bounce the ratio at real and

reactive power needed to reduce losses and improve

system stability.

Participate in demand response programs - Com sining

Included in This are improved voltage regulation overall

and a flatter voltage profile, while reducing losses.

Reduce environmental impact - Renewable distributed

generation con reduce power system emissions, and

on integrated approach con avoid additional emissions

by reducing the need tor emissions-producing backup

generation. Also contributing will be the aggregation

at low-emissions distributed resources such as energy

storage, combined heat and power, and demand

response.

Defer capacity upgrades - With proper planning

and targeted deployment, the installation at DER may

deter the need for capacity upgrades tor generation,

transmission, and/or distribution systems.

Improve power system resiliency - Within an integrated

grid, distributed generation con improve the power

system's resiliency, supporting portions of the distribution

system during outages or enabling consumers to sustain

building services, at least in port. Key to doing this

sorely and effectively is the seamless integration of the

existing grid and DER.
communication and control expands customer

opportunities To cllter energy use based on prevailing

system conditions and supply costs. Specifically

with respect to ancillary services, connectivity and

distribution management systems tociiitote consumer

participation in demand response programs such as

dynamic pricing, interruptible tclrifts, and direct load

control.

J
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The Integrated Grid

Figure 12: Creating on Architecture wit/'I Multi-l.eve/ Controller [44].

Figure 12 illustrates o concept of on integrated grid with

DER in residences, campuses, and commercial buildings

networked as o distributed energy network and described

in o recent EPRI report [44].
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Network reinforcement Price-based demand response Local storage

Centralized volto9e conTrol Direct lo<;1d control Self-consumption

Static VAR compensofors On demand reocfive power Power factor control

Central storage On-demcnd curtoilmem` Direct voftoge control

Interactive Solutions

Wide Oreo volTage control

4 ¢;lixa: a is&i°w§;wE1* If .33 r i g ?r ll; i 8 ¥i§* 88§§4» W3$4 {~"

of tlwe customer end of The system through lnsTollotion of

technology or operational response measures.

Grid modernization al the distr ibution system will inc lude

re conductoring, and augmenting its  inf rastructure along

with deploying smart  technologies  such as  dis t r ibut ion

management systems (DAS), communication, sensors,

and  ener gy s tor age i s  a key c omponen t  at  moving  t o

the Integrated Grid. I i is  antic ipated that this combination

at inlrostructure reinforcement and smart technology

deployment can yield the lowest-cost solution tor a given

penetration level al DER in a feeder.

A  c omprehens ive unders tand ing  at  eac h approac h is

beyond the scope at this paper but is on important element

at EZRI's proposed work. Assuming that om/ grid investment

will be paid tor by customers, it is  important to determine

it, and under what s ituations such investments may prove

cost-ettective and in the public interest.

Table 2 shows (31 menu of Technology ophoms Tor The DSO

side, The consumer side, and The 1nTegrclTion aT The TWO ThoT

will enclble O distribution feeder To relTobly inTeQrote greaTer

DER peneTroTTon [45], [46], The soluT ions, which have

been ouTITned and evaluated by oThers in The indusTry .ore

organized as follows:

The ooordinoted demonstration at each option outlined in

Table 2 across different types at distribution system feeders

con Neap provide o knowledge repository that stoke folders

con use to determine the prudence at the various investments

needed to achieve on integrated grid. Such demonstrations

also con provide intormotion essential tor oil stop<eholders

regarding rules at engagement among DER owners, DSO;

TSOs, and ISOs.System operator solutions ore those octtons that the DSO

could toke to bolster the pertormonce and rehobiltty at

the system where DER deployment ts growing.

lnterocttye solutions ore those that require close

coordtnotton between the sys tem operator and DER

owner and general ly provide the operator  the obrhy

to interact with the DER ovvner"s system to help maintain

reltoble system operation.

DER owner solutions ore those that could be employed

No one entity has the resources to conduct the demonstrations

and the as s oc iated eng ineer ing  analys is  to doc ument

costs, benef its, and performance at all technology options

across  oi l  types  at  dis tr ibut ion feeders .  EPRI proposes

us ing i t s  c ol laborat ive approac h g lobal ly to develop o

comprehensive repository at data and information that can

be used to move toward the Integrated Grid.

System Operator Solutions DER Owner Solutions

Network reconfigurorion

Table 2: TechnologyOptions [45], [46].

Frequency-based curfoilmenT
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The Integrated Grid

The current and projected expansion at DER may significantly change the technical, operational, environmental, and financial

characteristics at the electricity sector. An integrated grid that optimizes the power system while providing sate, reliable,

affordable, and environmentally responsible electricity will require global collaboration in the following lour key areas:

Action Plan

2. Assessment and Deployment of Advanced Distribution

and Reliability Technologies

I. Interconnection Rules and

Technologies and Standards

sensors through which operators con reliably

integrate distributed generation, storage, and end

use devices while also interconnecting those systems

with transmission resources in real time [2]

Distributed energy storage and demand response,

integrated with the energy management system [3]

Smart inverters that enable DER to provide voltage

and frequency support and to communicate with

energy management systems [1]

Distribution management systems and ubiquitous

model to enable interoperability among DER of

different types, from different manufacturers, and

with different energy moncrgement systems

A standard language and a common information

Interconnection rules that preserve voltage support

and grid management

5ituationai awareness in operations and longterm

planning, including rules at the road tor installing

and operating distributed generation cm storage

devices

Robust information and communication

technologies, including high-speed data processing,

to allow tor seamless interconnection while assuring

high levels of Cyber security

Communicofions

© I /1 HQ=LL*= Qljj P()\.V{:q R95@Q€Llj

4. Enabling Policy and Regulation

=,mu+ lFp4e»3

3. Strategies for Integrating DER with Grid Planning and

Operation

Distribution planning and operotionoi processes

must become o distinct

element at the cost at grid~supplied electricity to

ensure long-term system reliability

Power market rules that ensure long term adequacy

at both energy and capacity

Policy and regulatory framework to ensure that

costs incurred to transform to on integrated grid are

allocated and recovered responsibly, efficiently,

and equitably

New market frameworks using economics and

engineering to equip investors and other stakeholder

in assessing potential contributions at distributed

resources to system capacity and energy costs

Capacity-related costs

among DER owners, DSOs, and orgonizoiions

responsible for transmission planning and operorions

Flexibility to redefine roles and responsibilities of

DSOs and ISO

than incorporate DER

Frameworks for data exchange and coordination
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Next Steps for EPRI

In order to provide the knowledge, information, and tools

thee will inform key stokeholders as they toke port in shaping

the tour key areas supporting tronstormotion at the power

system, EPRI hos begun work on o three-phose initiative.

fisted in Tclbfe 2. Since each country, state, region, utility,

and feeder may hove differing characteristics that feed ro

different optimized solutions, efforts will be mode To ensure

that the framework is flexible enough Io accommodate

these differences.

Phase I - Develop a Concept Paper
Additionally, Q testing protocol will be developed in support

of the Phase IH global demonstration program to ensure

twat o representative sample at systems and solutions wit]

be tested.

This concept paper was developed to align stokeholders

on the main issues while outlining real examples to support

open toot-bosed discussion. Input and review was, provided

by various stokeholders tram the energy sector including

utilities, regulatory agencies, equipment suppliers, non-

govemmentol organizations (NGOs), and other interested

parties. The pubhcotion of this paper will be followed by

o series of public presentations and additional topical

papers at o more technical nature that will more completely

analyze various aspects at the integrated Grid and lessons

learned from regions where DER penetration hos increased.

Phase Ill - Conduct a Global
Demonstration and Modeling Program

Phase III will focus on conducting global demonstrations and

modeling using the analytics and procedures developed in

Phase II to provide data and information that stokeholders

will need tor iN system-wide implementation of integrated

grid technologies in the most cost-effective manner.

Phase ll - Develop an Assessment
Framework

In This six-month proiecr, EPRI will develop o framework

for assessing the costs and benefits of combinations of

iecNnology that lead to on iniegroted grid. Such o Homework

is required To ensure consistency in The comparison of

options and to build o resource library that will inform the

Phase Ill demonstration program.

Using the Phone II homework and resource Iibrory,

participants in Phase III con combine and integrate their

various experiments and demonstrations under o consistent

protocol. However, it is neither economic nor procticcll tor on

individual DSO to apply clll the technological approaches

across different types at distribution circuits. Therefore,

Phase III, planned as o two~yeor effort, will present the

opportunity tor utilities globally to coikmborote to assess the

cost, benefit, pertormonce, and opercztionol requirements at

different technological approaches to on integrclted grid.
In order to organize o comprehensive framework, EPRi will

analyze system operofor, DER owner, and interocrive options

34 © 2014 Elect Power Rese<Jrc.|°- |r1st|1u1- (l:PR'l I( Tl'le Integrated Grid



The Integrated Grid

with research organizations and technology providers

working with distribution companies on individual

demonstration projects, EPRI con work to ensure that findings

and lessons leomed ore shored, and to consolidate the

evaluations al the different approaches. The lessons leomed

from the real life demonstrations will be assembled in cl

technology evaluation guidebook, inlormotion resources,

and analysis tools.

Demonstrations and modeling prolects in areas where DER

deployment is not expected near term will use the analytics

and procedures developed in Phase ll to ensure that results

con provide dote and information that utilities will need lot

planning investments in the system-wide implementation of

integrated grid technologies.

An in tegretteei griez' t/int optimizes the power

system Io/ii/e providing size, re/iotOie, ez]§%ro'oO/e,
Ono' environmentally response/e e/eetrieity will

require gioOo/ ea//oOorntion.

© 20 IA Elm :r.c Power i8c-s.e~<Jr¢_ll 'r-s!I'1.':~ 11 PR I

New technologies lot grid modemizotion will continue

to evolve as the transformation to on integrated grid

continues in this decode and beyond. The effort outlined

in Phase ll and Phase III will not be o one-time event but

will set the stage lot ongoing technology development

and optimization of the integrated grid concept. As new

technology evolves, o comprehensive homework lot

assessment at the technology as outlined in Phases ll and III

con support prudent investment lot grid modemizotion using

solid scientific assessment before system-wide deployment.
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Token together, Phases II and III will help identify the

technology combinations that will lead cost-effective and

prudent investment to modernize the grid while supporting

the technical basis tor DER interconnection requirements.

Also to be developed ore interface requirements that help

define the technical basis lot the relationship between

DER owners, DSOs, and TSOs or ISOs. The information

developed, aggregated, and analyzed in Phcises ll and

Ill will help identify planning and operational requirements

tor DER in the power system and inform policymaker and

regulators as they implement enabling policy and regulation.

The development of o consistent framework booked up with

dote from o global technology demonstration and modeling

program will support cost-effective and prudent investments

to modernize the grid in order to effectively integrate large

amounts of DER into the existing power system.

Outputs from the Three-Phase EPRI Initiative

A key deliverable from the Phase II and III efforts will be

o comprehensive guidebook, crnolyticol tools, and o

resource library for eyoluoting combinations of technologies

in distribution system circuits. In order to maximize the

value at these deliyerobles, EPRI with seek to partner with

organizations that ore leading integrated grid~style analyses

and demonstration protects to ensure that oil home access

to the Tull database at inputs and outputs from these

important protects even it they were not directly involved

in the tecttnicot work. Key components of the guidebook,

onolyttcol tools, and resource ltbrory will include:

A collaborative opproocli will be essential to develop the

comprehensive knowledge repository at costs, benefits,

pertormonce, and operational requirements of The multitude

of technical approaches that con be implemented in o given

distribution feeder for o specific level at DER integration. The

guidebook, analytical tools, and resource library will build

on prior work of EPRI and other reseorcb organizations to

develop o portfolio at solution options outlined in Table 2.

They will also use the DOE/EPRI cost/benetit framework

tor evciluoting smart grid investments as port at smart grid

demonstrations around the world [471.

Comprehensive descriptions at technological

approaches and how they con be applied in o

distribution system

Modeling tools and approaches required to assess the

perlormonce of the technical solutions

Operational interlace that will be required between

DER owners and DSOs

Analytics to assess the hosting capacity at distribution

circuits

Analytics to evaluate technology options and costs to

support greater penetration al DER

Analytics to characterize the value al integrated grid

approaches beyond increasing feeder hosting capacity
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DER deployment may provide several benefits, including

reduced environmental impact, deferred capacity upgrades,

optimized distribution operations, demand response

Changes to the electric power system with the rise of DER

have had o substantial impact on the operation of the electric

power grid in places such as Germany and Hawaii. As

consumers continue to exercise their choice in technology

and service, as technologies improve in performance and

cost, and as federal and regional policy incentives are

passed, DER could become even more pervasive.

Conclusion

© '2O 1A Fl»pc.h:c: °0.A91 Reseurrln 'ns!l1u'e IEPREI

capabilities, and improved power system resiliency. The

successful integration al DER depends pivotally on the

existing electric power grid, especially its distribution

systems, which were not designed to accommodate a high

penetration of DER while sustaining high levels of electric

quality and reliability. Certain types of DER operate with

more variability and intermittency than the central power

stations on which the existing power system is based. The

grid provides support that balances out the variability and

intermittency while also providing other services that may

be difficult to replicate locally.
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An integrated grid that optimizes the power system while

providing sole, reliable, affordable, and environmentally

responsible electricity will require global collaboration in

the following tour key areas:

1. Interconnection Rules

Technologies and Standards

and Communications

2. Assessment and Depioyment of Advanced Distribution

and Reiiobility Technoiogies

The initiative will help identify the technology combinations

that will lead to cost-ettective and prudent investment to

modernize the grid while supporting the technical basis for

DER interconnection requirements. It will develop interlace

requirements to help define the technical basis tor the

relationship between DER owners, DSOs, and TSOs or

ISOs. Fincilly, the intormotion developed, oggregcited, and

analyzed in Phases II and III will help identity planning and

operational requirements for DER in the power system while

supporting the robust evaluation at the capacity and energy

contribution loom both central and distributed resources.3. Strategies For Integrating DER with Grid Planning and

Operation

4. Enabling Policy and Regulation

In order ro provide The knowledge, information, and tools

that will inform key stokeholders as they Toke port in shaping

the four key areas supporting transformation of the power

system, EPRI hos begun work on o three-phose initiative:

The development of o consistent framework supported by

dote from o global technology demonstration and modeling

program will support cost-effective and prudent investments

to modernize the grid and the effective, large-scole

integration of DER into the power system. The development

of o large collaborative of stokeholders will help the industry

move in o consistent direction to achieve on integrated grid.

Phase I - Align stakeholder with o concept paper (this

document).

Phase ll - Develop o framework for assessing the costs

and benefits at combinations of technology that lead

to on integrated grid.

Phase III - Initiate a worldwide demonstration program

to provide data to those seeking to implement integrated

grid solutions.
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Customer $141.29 100% 0% $14.29 $_

Distribution $15.71 90% IO% $1414 $1.57

Sub-tronsmission $4.29 60% 40% $2.57 $1.71
Transmission $5.71 100% 0% $5.71 $_

$/Month Fixed % Vclriclble % Fixed ($)

$40.00 $36.71

The Integrated Grid

Thus the variable (energy-bosed) T8<D costs were token at $3/month.

Among The appendices, Southern California Edison's (SHE's) implied transmission and distribution (T8<D) costs were provided.

When those costs were scaled bock to notional overage values, the percentages ore provided below:

SCE Implied Cost breakdowns (when scaled to $40/month)

Of which, 80% was estimated as energy relclted, while the other 20% was attributed to capacity.

Distribution and transmission ore estimated based on the following breakdown from SCE (ET NEM Effectiveness

Report): '

Generation is broken into two components (energy and capacity) based on PJM market estimates of the price breakdown;

"2010 PPM Market Highlights: A Summary at Trends and Insights." QOH.

Generotion, transmission, and distribution breakdowns ore provided from EIA estimates in ($/kWh), assuming on overage

customer usage at 982 kWh/month.

Generation, Transmission, and Distribution Cost of Energy and Capacity

4; ¢;:» g; a..

TOTAL

Cost Breakdown

9185 Rx. 1 ma.

vs.

».\
A

-=>>

/...-»

Variable ($)

$3.29
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Load Profile (OpenEI) 12mwh yr 7.67MWh yr

Recll Interest Rate 3.5% (55% APR - 2% inflation)

St. Louis, MO

Cost of Off-Grid Residential 5olufions

Cost figures retie<:t the cldditionol cost to take 0 residence rim produces tOO% at its energy locally (tram PV) and turn it into

CJ self-sutticient entity mundt con operate without o grid connection.

These costs include the followMQ, vvhtch ore then amortized across the lifetime of the loro]ec1 (20 years):

Exrro PV panels (beyond the annual kph requirement)

Battery storage

Charge <;onrroller

Backup generoror

Software Package:

Locations:

Analysis includes appropriate incentives Federal ITC and net-energy-metering

HOMER Energy (Hourly energy proWl simulaTor)

St. LOUIS, MO and Son Francisco CA

Locat i on Son F ranc i sco ,  CA

Project Lifetime

PV System (Array +
Inverter) Installed Cost

Battery Cost

G e n e r a t o r

System Cont ro l l e r

Sys t em  O 8<M

20 years (no salvage)

$3-$4/W into[led (offer incentive) [2013]
sr.5o-$2/w insrol[ed [2020]

$450-$550/instc1lled kph [2013]
$200-$300/instolled kph [2020]

$400/kW

33600/kW

$32/kW/yr PV system O&M + $0.50/hr generator ©8<M + $3/battery/yr

42 The Integrated Grid
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The Electric Power Research Institute, Inc. (EPRI, www.epri.com) con-

ducts research and development relat ing to the generat ion,  delivery

and use at  electric ity  for the benef it  of  the public.  An independent,

nonprof it  organizat ion, EPRI brings together its scient ists and engi-

neers as well as experts From academia and industry to help

address challenges in electric ity,  including reliabil ity,  ef f ic iency,

affordability,  health, safety and the environment. EPRI also provides

technology,  pol icy and economic analyses to drive long-range

research and development  planning,  and supports  research in

emerging technologies.  EPRl's members represent approximately 90

percent of  the electric ity generated and delivered in the United

States,  and internat ional part ic ipat ion extends to more than 30

countries.  EPRl's principal of f ices and laboratories are located in
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BEFORE THE PUBLIC UTILITIES COMMISSION OF NEVADA

Application of Nevada Power Companyd/b/aNV
Energy for approval of a cost-of-service study and net
metering tariffs.

)
)
)
)

Docket No.15-07041

Application of Sierra Pacific Power Companyd/b/aNV
Energy for approval of a cost-of-service study and net
metering tariffs .

)
)
)
)

Docket No.15-07042

At a general session of the Public Utilities
Commission of Nevada, held at its offices
on February 12, 2016.

PRESENT: Chairman Paul A. Thomsen
Commissioner Allina Burtenshaw
Commissioner David Noble
Assistant Commission Secretary Trisha Osborne
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The Public Utilities Commission of Nevada ("Commission") makes the following
findings of fact and conclusions of law:

\

1. INTRODUCTION

Nevada Power Company d/b/a NV Energy ("NPC") filed an Application for approval of
a cost-of-service study and net energy metering ("NEM") tariffs. Sierra Pacific Power Company
d/b/a NV Energy ("SPPC," and together with NPC, "NV Energy") filed an Application for
approval of a cost-of-service study and NEM tariffs.

11. SUMMARY

The Applications are granted as modified in the discussion and findings below. The
Commission revises tariffs and rates for NPC and SPPC.

III. PROCEDURAL HISTORY

• On July31, 2015, NPC tiled an Application for approval of a cost-of-service study and NEM
tariffs.

• On July31, 2015, SPPC filed an Application for approval of a cost-of-service study and NEM
tariffs.

• The Applications were filed pursuant to the Nevada Revised Statutes ("NRS") and Nevada
Administrative Code ("NAC") Chapter 703 and 704, including but not limited to Section 4.5 of
Senate Bill ("SB") 374 of the 78X1' Session of the Nevada Legislature (2015) and NAC 703.535,

• On August 3, 2015, the Commission issued Notices of Application in Docket Nos. 15-07041
and 15-07042.

• The Regulatory Operations Staff ("Staff") of the Commission participates as a matter of right
pursuant to NRS 703301.

• On August 4, 2015, the Attorney General's Bureau of Consumer Protection ("BCP") filed a
Notice of Intent to Intervene pursuant to NRS 228.360 in Docket Nos. 15-07041 and 15-07042.

• On August 14, 2015, the Sierra Club filed a Petition for Leave to Intervene ("PLTI") in Docket
Nos. 15-07041 and 15-07042.

• On August 17, 2015, the Alliance for Solar Choice ("TASC") filed a PLTI in Docket Nos. 15-
07041 and 15-07042.

On August 17, 2015, Bombard Renewable Energy ("Bombard") filed a PLTI in Docket No.
15-07041 •

On August 17, 2015, Travis G. Miller filed a PLTI in Docket No. 15-07042.
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' On August 17, 2015, Nevadans for Clean Affordable Reliable Energy ("NCARE") filed a
PLTI in Docket Nos. 15-07041 and 15-07042.

• On August 17, 2015, the Southern Nevada Homebuilders Association ("SNHBA") filed a
PLTI in Docket Nos. 15-07041 and 15-07042.

• On August 17, 2015, the United States Green Building Council, Nevada Chapter ("USGBC")
filed a PLTI in Docket No. 15-07041.

On August 17, 2015, Vote Solar tiled a PLTI in Docket Nos. 15-07041 and 15-07042.

• On August 18, 2015, Shawn O'Meara (on behalf of SUNworks, Black Rock Solar, Inc., The
Power Company, and Alternative Energy Solutions) filed a late-filed PLTI in Docket No. 15-
07042.

• On August 18, 2015, the Solar Energy Industries Association ("SEIA") filed a late-filed PLTI
in Docket No. 15-07042.

• On August 18, 2015, the Washoe County School District ("WCSD") filed a PLTI in Docket
No. 15-07042.

• On August 19, 2015, the Commission held a prehearing conference. BCP, Bombard, Mr.
Miller, NCARE, NV Energy, SEIA, SNHBA, Staff, TASC, USGBC, Vote Solar, and WCSD
made appearances. The Presiding Officer excused the Sierra Club and Mr. O'Meara from
appearing. The Presiding Officer consolidated Docket Nos. 15-07041 and 15-07042 for hearing
purposes. The Presiding Officer granted the PLTIs filed by Bombard, NCARE, TASC, Vote
Solar, and WCSD. The Presiding Officer conditionally granted the PLTIs filed by Mr. O'Meara,
SEIA, Sierra Club, SNHBA, and USGBC, subject to those parties filing supplemental
information. The Presiding Officer denied the PLTI filed by Mr. Miller.

• On August 19, 2015, the Sierra Club filed a Reply to Staff Response to Petition to Intervene in
Docket Nos. 15-07041 and 15-07042.

• On August 20, 2015, the Great Basin Solar Coalition ("GBSC"), formerly Mr. O'Meara, filed
supplemental information in Docket No. 15-07042.

• On August 20, 2015, SEIA tiled a Supplement to Late-Filed Petition for Leave to Intervene in
Docket Nos. 15-07041 and 15-07042.

• On August 20, 2015, SNHBA filed a Supplement to the Petition for Leave to Intervene in
Docket Nos. 15-07041 and 15-07042.

On August 20, 2015, USGBC tiled a letter rescinding its PLTI in Docket No. 15-07041 .

On August 20, 2015, Vote Solar Filed a Supplemental and Errata Filing in Support of Vote

l in
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Solar's Petition for Leave to Intervene inDocket Nos. 15-07041 and15-07042.

• On August 21, 2015, the Commission held a hearing in Docket Nos. 15-07041 and 15-07042.
BCP, Bombard, GBSC, NCARE, NV Energy, SEIA, Sierra Club, SNHBA, Staff, TASC, and
Vote Solar made appearances.

• On September 1, 2015, the Commission issued an Interim Order.

• On September 4, 2015, the Presiding Officer issued a Procedural Order establishing a
procedural schedule in Docket Nos. 15-07041 and 15-07042.

• On October 26, 2015, the Presiding Officer held a discovery conference with NV Energy and
TASC.

On October 28, 2015, the Presiding Officer issued Procedural Order No. 2.

• On November 2, 2015, NV Energy and Vote Solar notified the Presiding Officer, via
electronic mail to the Administrative Attorney, of an agreement to revise the procedural schedule
as it pertains to work papers.

• On November 6, 2015, Sierra Club submitted a letter requesting to withdraw as a party and
participate as a commenter.

• On November 12, 2015, the Presiding Officer issued Procedural Order No. 3.

• On November 18-20, 2015 the Commission held a continued hearing in Docket Nos. 15-07041
and 15-07042. BCP, Bombard, GBSC, NCARE, NV Energy, SEIA, SNHBA, Staff, TASC,
Vote Solar, and WCSD made appearances. Exhibits 1A-102A were admitted to the record
pursuant toNAC 703.730.

On December 1, 2015, the Presiding Officer issued Procedural Order No.4.

• On December 2, 2015, BCP, NCARE, NV Energy, SEIA, Staff, TASC, and Vote Solar filed
legal briefs. On December 9, 2015, BCP, NCARE, NV Energy, Staff, TASC, and Vote Solar
filed reply briefs.'

• At the December 22, 2015 Agenda meeting, the Commission voted to approve the Draft Order.
The Commission issued the Final Order on December 23, 2015 ("December 23'd Order").

1 Several parties also included analyses of SB 374 and the relevant statutes and regulations in witness testimony.
(See Ex. 29A (NV Energy) at I5-17; Ex. 30A (NV Energy) at 15-17; Ex. 40A (WCSD) at 3; Ex. 41A (SNHBA) at
3-4; Ex. 44A (Vote Solar) at 7-9, l l, 13, 46-47, 50-51, 60, 62; Ex. 49A (TASC) at 6-7, 9-10; Ex. 62A (BCP) at 2;
Ex. 64A (Start) at 3, l1-12, 23-24, Ex. 76A (TASC) at 34, 48, Ex. 99A (NV Energy) at 5, 7-15, 79, Ex. LolA (NV
Energy) at 6-7, 21-23, 26-31, 35-37, 39, 41-42; Tr. at 89-90 (NV Energy), 99-100 (NV Energy), 357-359 (TASC),
406 (Bombard), 442-443 (BCP), 474-477 (Staff), 503-505 (Staff), 552-554 (Staff), 580-583 (Staff), 595-596 (Staff),
1103-1104 (NV Energy), l 132-1133 (NV Energy), 1140-1144 (NV Energy).)
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• On December 24, 2015, BCP tiled a Motion for Stay and Request for Order Shortening Time
for Responses. On December 29, 2015, BCP filed an Amendment to Motion for Stay and
Request for Order Shortening Time for Responses and Request for Modification of Procedural
Order No. 5. On December 29, 2015, BCP tiled a Corrected Amendment.

• On December 24, 2015, TASC filed a Motion for Stay of Final Order and Tariffs and Request
for Order Shortening Time. On December 30, 2015, TASC tiled an Amendment to Motion for
Stay of Final Order and Tariffs and Request for Order Shortening Time and Request for
Modification of Procedural Order No. 5.

• On December 28, 2015, the Presiding Officer issued Procedural Order No. 5, establishing an
expedited timeframe for tiling responses and replies to the Motions for Stay and a hearing date.

• On December 29, 2015, SNHBA Hled a Response to BCP's Motion to Stay. On December 30,
2015, Vote Solar and SEIA filed Responses to the Motions for Stay. On January 4, 1016,
NCARE, NV Energy, and Staff filed Responses to the Motions for Stay. On January 6, 2016,
BCP and TASC filed Replies.

• On December 31, 2015, the Presiding Officer issued Procedural Order No. 6, suspending
GBSC's representative, Shawn O'Meara, from further participation in these proceedings.

• On January 7, 2016, the Commission held a hearing on the Motions for Stay. BCP,
Bombard, GBSC, NV Energy, SEIA, SNHBA, Staff, TASC, and Vote Solar made
appearances. NCARE and WCSD were excused.

• On January 8, 2016, the Presiding Officer issued Procedural Order No. 7, requiring
NV Energy to tile notification that it has updated its website with customer education
explaining the December 23rd Order.

On January 8, 2016, BCP filed a Petition for Reconsideration and/or Rehearing,

• On January 8, 2016, SNHBA filed a Petition for Rehearing and Reconsideration.

On January 8, 2016, SEIA filed a Petition for Reconsideration.

• On January 8, 2016, TASC tiled a Petition for Reconsideration.

• On January 8, 2016, Vote Solar filed a Petition for Reconsideration.

• On January 13, 2016, GBSC late-filed a Petition for Reconsideration.2

2 Pursuant to NAC 703.530(3), theCommission will liberally construe the pleadings and disregard any defects that
do not affect the substantial rights of any party. GBSC's late-filed Petition for Reconsideration affects the
substantial rights of all other parties because it responds to the Petitions for Reconsideration filed on or before the
deadline prescribed in NAC 703.80l(3). The Commission construes GBSC's late-tiled Petition for Reconsideration
as an Answer to the Petitions for Reconsideration.

llllll
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On January 19, 2016, the Commission issued an Order, denying the Motions to Stay.

• On January 20, 2016, the Presiding Officer issued a draft Order on BCP's Petition for
Reconsideration and/or Rehearing, granting rehearing on grand fathering, and SNHB's
Petition for Rehearing and Reconsideration, denying rehearing.

• On January 21, 2016, BCP tiled a letter withdrawing the rehearing portion of its
Petition for Reconsideration. On January 22, 2016, BCP filed a supplement to its letter.3

• On January 22, 2016, SNHBA filed an Errata to its Petition for Rehearing and
Reconsideration, removing all references to rehearing.

• On January 22, 2016, SNHBA filed a letter with the Commission regarding the draft
Order.4

• On January 22, 2016, TASC filed a letter with the Commission regarding the draft
Order.5

On January 25, 2016, NV Energy filed an Answer to Petitions for Rehearing.

• On January 25, 2016, BCP, NV Energy, NCARE, Staff, and TASC tiled Answers to
the Petitions for Reconsideration.

On January 25, 2016, GBSC filed an Answer to Petitions for Reconsideration. On
January 26, 2015, GBSC tiled an Amendment. 6

• On January 25, 2016, the Commission issued an Order to conduct a rehearing in
Docket Nos. 15-07041 and 15-07042 to allow the parties to present additional evidence
on grandfathering.

• On January 25, 2016, the Commission issued a Notice of Hearing.

3 Pursuant toNAC 703.530(3), the Commission will liberally construe the pleadings and disregard any defects that
do not affect the substantial rights of any party. Portions of BCP's letter and supplement to the letter affect the
substantial rights of all other parties because they respond to the draft Order issued by the Presiding Officer on
January 20, 2016. There is no regulation allowing a party to comment on a draft order filed by a commissioner. The
portions of the letter and supplement that respond to the draft Order (beyond withdrawing the request for rehearing)
are impermissible and, therefore, are stricken from the record.
4 Pursuant toNAC 703.530(3), the Commission will liberally construe the pleadings and disregard any defects that
do not affect the substantial rights of any party. SNHBA's letter affects the substantial rights of all other parties
because it responds to the draft Order issued by the Presiding Officer on January 20, 2016. There is no regulation
allowing a party to comment on a draft order tiled by a commissioner. The letter is a fugitive document and,
therefore, is stricken from the record.
5 Pursuant to NAC 703.530(3), the Commission will liberally construe the pleadings and disregard any defects that
do not affect the substantial rights of any party. TASC's letter affects the substantial rights of all other parties
because it responds to the draft Order issued by the Presiding Officer on January 20, 2016. There is no regulation
allowing a party to comment on a draft order filed by a commissioner. The letter is a fugitive document and,
therefore, is stricken from the record.
6 On February 1, 2016, GBSC filed the same information as supplemental direct testimony.

e
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• On January 27, 2016, Staff tiled a Motion to Strike New Evidence Presented in
GBSC's Answer to Petitions for Reconsideration and Amendment Thereto.7

• On January 28, 2016, Vote Solar filed a letter responding to Staff's Answer to
Petitions for Reconsideration, attempting to explain why the Commission should not
suspend Vote Solar's representatives from further participation in these proceedings for
the misrepresentations in its Petition for Reconsideration.

• On January 28, 2016, TASC filed a Motion for Extended Procedural Schedule
Regarding Rehearing. On January 29, 2016, TASC Hied an Errata. On January 29,
2016, NV Energy filed a Response. On February 2, 2016, TASC filed a Reply, On
February 8, 2016, the Presiding Officer denied the Motion.

• On February 1, 2016, NV Energy tiled a Motion to Strike Portions of "Answers" to
Petitions for Reconsideration. On February 8, 2016, BCP and TASC filed Responses.8

• On February 1, 2016, SNHBA filed a Response to PUC's January 25, 2016, Order.9

• On February 2, 2016, TASC filed a Motion Requesting Adequate Public Notice of
Proposed Rate Adjustment. On February 3, 2016, NV Energy and Staff tiled Responses.
On February 8, TASC provided an oral Reply. On February 8, 2016, the Presiding 7
Officer denied the Motion.

• On February 2, 2016, Staff tiled a Motion to Strike Portions of the Supplemental
Direct Testimonies Filed On Behalf of Vote Solar, GBSC and BCP. On February 4,
2016, Vote Solar tiled a Response. On February 5, 2016, NV Energy filed a Joiner in
Staff' s Motion. On February 5, 2016, BCP tiled a Response to Staff' s Motion. On
February 5, 2016, BCP tiled a Response to NV Energy's Joiner. On February 8, 2016,
TASC filed a Response. On February 8, 2016, GBSC provided an oral Response. On

7 The Commission grants Staff's Motion to Strike New Evidence Presented in GBSC's Answer to Petitions for
Reconsideration and Amendment Thereto. GBSC filed the same information as supplemental direct testimony on
February l, 2016, asserting that Staffs Motion was rendered moot by the filing. However, GB SC did not withdraw
its Answer and Amendment tiled on January 25 and 26, 2016. GBSC attempts to impermissibly introduce new
evidence, ignoring the fact that the Commission takes evidence through a formal hearing process that guarantees due
process to all parties involved.
s The Commission grantsNV Energy's Motion to Strike Portions of "Answers" to Petitions for Reconsideration.
GBSC attempts to impermissibly introduce new evidence, ignoring the fact that the Commission takes evidence
through a formal hearing process that guarantees due process to all parties involved. The Commission notes that
GBSC's Answer was also the subject of Staff's Motion to Strike New Evidence Presented in GBSC's Answer to
Petitions for Reconsideration and Amendment Thereto, the Commission granted Staff's Motion (see footnote 7).
TASC's arguments starting at page l, line 18, through page 6, line 3, are an improper attempt to address the
Commission's January 19, 2016, Order that is not subject to the Petitions for Reconsideration. BCP's
counterarguments at page 4, lines 3-14, are in response to hypothetical arguments that no party made in the Petitions
for Reconsideration. All are impermissible answers to the Petitions for Reconsideration.
9 Pursuant to NAC 703.530(3), the Commission will liberally construe the pleadings and disregard any defects
which do not affect the substantial rights of any party. SNHBA's filing affects the substantial rights of all other
parties because it responds to the Order in a manner not prescribed by the Commission's regulations. The filing is a
fugitive document and, therefore, is stricken from the record.
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February 8, 2015, Staff and NV Energy provided oral Replies. On February 8, 2016, the
Presiding Officer granted in part and denied in part the Motion andJoinder.

• On February 5, 2016, BCP filed a Legal Brief in Lieu of Rebuttal on Particular Issue
Raised by Regulatory Operations Staff. On February 8, 2016, the Presiding Officer
struck the document from the record.

• On February 8, 2016, the Commission held a rehearing. BCP, Bombard, GBSC, NCARE, NV
Energy, SEIA, Staff, TASC, Vote Solar, and WCSD made appearances. SNHBA was excused.
Exhibits 103A-137A were admitted into the record pursuant to NAC 703.730.

IV. COST-OF-SERVICE STUDIES

NV Energy Position

1. NV Energy recommends that the Commission approve the marginal cost-of-

service studies ("MCSS") prepared for NPC and SPPC and find that the MCSS are appropriate

for designing rates for classes of customer-generators ("NEM ratepayers").'° (Ex. IA at 18, Ex.

4A Ar 18.)

NV Energy states that while it is appropriate to develop NEM ratepayer classes

for all sizes of NEM ratepayers, NV Energy limited the MCSS and the new NEM tariffs to those

classes that are not currently subject to more cost-based pricing (e.g., time-of-use ("TOU")

demand charges, facilities charges). For NPC, the affected ratepayer classes are the single

family residential ("RS"), multi-family residential ("RM"), large single family residential

("LRS"), and small general service ("GS") classes. For SPPC, the affected ratepayer classes are

the single-family residential ("D-1"), multi-family residential ("DM-1"), and small general

service ("GS-1") classes. The rate structures for the larger ratepayer classes have cost-based

10 NEM ratepayers who have completed applications that were accepted or approved by NV Energy prior to the
cumulative capacity of all NEM systems reaching the 235 megawatts ("MW") are referred to as NEM1 ratepayers.
NEM ratepayers who have completed applications that were accepted or approved by NV Energy after the
cumulative capacity of all NEM systems reaching the 235 MW are referred to as NEM2 ratepayers.

2.
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customer and facility distribution charges and recover a significant portion of the transmission

and generation costs through TOU demand charges. (Ex. PA at 26, Ex. 5A at 26.)

NV Energy states that the MCSS guides the development of each ratepayer class's

total revenue requirement and rate design. The MCSS develops the revenues at full marginal

costs that would be realized if hourly differentiated prices equal to NV Energy's marginal costs

were charged to each ratepayer class. Through Statement O, the ratepayer class marginal

revenues are used to allocate the embedded revenue requirement to the various classes. (Ex. PA

at 26, 46-47, 164-167, Ex. 5A at 26, 46-47, 158, 160.)

The MCSS demonstrate that NEM ratepayers have unique service and cost

characteristics. The average NEM ratepayer and non-NEM ratepayer have distinctly different

load shapes, load factors, and billing determinants. The load levels and hourly usage differences

(let alone the partial-requirements nature of their service) are sufficient to justify separate rate

classes. Further, the ability for the NEM ratepayers to flow energy back into the utility systems

is something NV Energy does not allow larger partia1~requirements (stand-by) ratepayers to do.

The result is a substantial cost shift from NEM ratepayers to non-NEM ratepayers. (Ex. PA at

11, 21, 33-35, 163, 177-184, 187, Ex. 5A at 11, 21, 32-35, 162, 166-172, 174, Tr. at 167-l68.)

NV Energy states that while the MCSS redistributed the revenue requirement to

all ratepayer classes, no other ratepayer class rate changes are being proposed. The sole

objective of the Applications is to establish NEM ratepayer classes and rates based on the MCSS.

NV Energy prepared the MCSS consistent with: (1) the Commission's regulations, (2)NV

Energy practices that have evolved over 30 years, (3) previous MCSS that have been vetted and

approved in the past by the Commission; and (4) the presentation made by NV Energy at the

3.

4.

5.
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May 1, 2015, workshop in Docket No. 14-06009. (Ex. PA at 9-10, 14, 16, 25, 46, Ex. 5A at 9-

10, 14, 16, 25, 46.)

6. NV Energy states that it updated numerous inputs for the MCSS. NV Energy

updated the marginal energy cost and hourly loss of load probability, which is used in the

marginal generation cost allocation. NV Energy used the PROMOD results to reflect NPC's

integrated resource plan filing (Docket No. 15-07004) preferred plan. NPC's integrated resource

plan filing PROMOD results are used for both NPC and SPPC for marginal energy costs due to

joint dispatching. The marginal energy costs cover the period 2016-2018, which is the potential

rate effective period. NPC's and SPPC's loss of load probabilities are determined separately

because neither utility's resources can prevent a loss of load occurrence for the other utility. The

hourly loss of load probability is the hourly cost responsibility factor used to spread generation

unit demand costs ro each ratepayer class. The loss of load probability data was for the period

prior to the forecasted significant capacity addition in 2020 (i.e., 2016-2019). NV Energy

updated the probability of system peak cost responsibility factor used in the ratepayer class

allocation of distribution demand and transmission costs. NV Energy also updated the historical

ten-year period data to 2005-2014 and the forecasted period year to 2016. NV Energy updated

NPC's rate of return ro reflect the authorized rate in the Docket No. 14-05004 Stipulation. NV

Energy used the billing determinants for the twelve-month period that ended May 2014 for NPC

and the twelve-month period that ended March 2015 for SPPC. The NEM2 class load shapes

were developed for the twelve months ended May 2015 and were removed from the otherwise

full requirements class. The Customer Weighing Factor Study ("CWFS") was updated to

include the new NEM classes. New surveys of the pertinent departments serving NEM

ratepayers were made to determine the relative proportion of customer service and accounts
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expense attributable to the separate NEM ratepayer classes. (Ex. PA at 26-28, 35, 38, 63, Ex. 5A

at 26-27, 35, 38, 60-61, 68.)

NV Energy states that the MCSS have four functional components: facilities,

customer, demand-related (non-revenue distribution feeders, substations, transmission, and

generation), and energy. Other than facilities and customer costs, the marginal costs are

determined using hourly data, developed from PROMOD outputs and historical data.

Additionally, facilities and customer costs are recovered through the monthly basic service

charge. (Ex. ~2A at 26, 31-32, Ex. 5A at 26, 30, 32.)

NV Energy states that the facilities costs represent NV Energy's investment in

distribution facilities installed closest to the ratepayer (e.g., service drops, transformers,

secondary distribution). The facilities investments are limited to those allowed pursuant to NV

Energy's line extension rules ("Rule 9"). As the density of NEM systems increases, additional

costs or savings may be identified, but no differences have been identified to date. (Ex. PA at 30,

73-77, 110, Ex. 5A at 29, 72-76, 102.)

NV Energy states that customer costs are comprised of the revenue requirement

associated with meter investment, and related meter expenses, customer accounting expenses,

and customer service expenses. The meter investment was developed by class, and a generation

meter was also developed for each NEM ratepayer class. While NEM and full-requirements

ratepayers use identical billing meters, the NEM ratepayers' meters need to be programmed to

measure bi-directional flow. The sldllset requirements for replacing a standard-billing meter

with the NEM-modified version necessitate that journeyman electricians or meter technicians

perform such installations. The NEM ratepayer meter costs exceed those for the residential full-

requirements ratepayer. (Ex. 2A at 68-71, 111, Ex. 5A at 64-66, l03.)

7.

8.

9.
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10. NV Energy states that the customer accounting and service costs are allocated to

each class through the use of a CWFS, with the results applied to the historical costs used in the

last MCSS. NV Energy states that there are two causes for the increase in NEM ratepayer

customer costs: fully dedicated employees and the Renewable Energy Department. NPC has

three customer service representatives plus one supervisor's allocated time, and SPPC has 1.5

customer service representatives to handle phone calls and manually review NEM ratepayers '

bills. The department heads anticipate the cost per NEM ratepayer not to change, but there will

be an increase overall in costs due to the increase in the number of NEM ratepayers. 94 percent

of the Renewable Energy Department internal labor costs are allocated to NEM ratepayer

classes. The Renewable Energy Department processes the NEM applications. As the program

transitions from an incentive program to serving the NEM ratepayer classes, the internal labor

costs will still be incurred. The MCSS determined that the NEM ratepayer classes have greater

customer accounting and service expenses. (Ex. PA at 29, 64-66, 69-73, 75, Ex. 5A at 28, 62-64,

68-72, Ex. 17A, Ex. 18A.)

11. NV Energy states that the marginal distribution demand related costs (non-

revenue distribution feeders, substations, and high voltage distribution) are allocated between

ratepayer classes based upon the class load shapes (e.g., contribution to the hourly load) and the

hourly normalized probability of peak cost responsibility factor. 11 The NEM ratepayer's load

shape for each fifteen-minute interval is the greater of the excess generation returned to the

utility's system or the total load. The total load is the sum of the deliveries to the NEM ratepayer

by the utility and the NEM ratepayer generation consumed by the NEM ratepayer during the

fifteen-minute interval. The total load represents the maximum potential burden on the

11 Probability of peak is based upon those hours during which there is a 90-percent probability that the system peak
will occur. (Ex. 2A at 40-41, Ex. 5A at 40-41.)

I
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distribution system if the NEM ratepayer were to lose their own generation. The excess

generation above the NEM ratepayer's total load represents additional use of the distribution

system by the NEM ratepayer to facilitate sending energy to the utility. The distribution system

is designed to meet the ratepayer's estimated peadar load demand, which is total load. No

quantifiable primary distribution costs reductions have been identified for NEM customers. The

excess generation component accounts for 0.1 percent of the NEM increase in marginal

distribution costs, attributable to the excess energy occurring at times of relatively low

distribution demand cost (primarily winter season). (Ex. PA at 23, 40-41, 75, 78, 5A at 23, 37-

40, 72.)

12. NV Energy states that until further studies are performed, no basis exists for

altering the distribution planning at this time. Additional costs may be incurred in the future,

depending on the level of NEM system penetration and additional clustering of NEM systems.

NV Energy is conducting studies on the matter. (Ex. 2A at 77-79, Ex. 5A at 75-76.)

13. NV Energy states that the marginal transmission system demand costs were

calculated consistent with calculations for all other ratepayer classes. As with distribution

demand cost, the class transmission marginal cost allocation is calculated using the probability of

peak and the class load shape. Consistent with the distribution demand, NEM generation is

assumed to be contained within the distribution system, therefore, the NEM ratepayer class total

load shape is used in the transmission cost allocation. Further, recognizing some load diversity

does exist, the total hourly load was reduced by the ratio of the NEM class non-coincident peak

to the total load non-coincident peak.'2 This reduction results in a transmission cost that is

roughly eleven percent lower than that which would result if the total load shape were used, and

12 The reduction was accomplished by comparing, on an hourly basis, the maximum delivered kilowatts ("kW") to
the total load kW in the load shape. (Ex. 2A at 42; Ex. 5A at 42.)

I
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it appropriately reflects the diversity of the NEM system self-generation and its impact on the

loads of all ratepayers with in  the class. (Ex. PA at 42-43, Ex. 5A at 42-43) .

14. NV Energy states that it has not experienced any documented beneficial effects of

NEM systems on the transmission system. N V Energy also states that it has not seen dramatic

shifts in operational complexity or costs caused by NEM systems, but it notes that significant

penetration relative to load during any time of the year could cause dramatic shifts in reactive

power switching, generation dispatch, and unit ramping requirements. (Ex. PA at 79, 81-82, Ex.

5A at 76, 78-79.)

15. NV Energy states that marginal generation demand costs were calculated in the

same manner as those calculated for other ratepayer classes.'3 The NEM ratepayer class'

delivered load shapes were used. The delivered load shapes recognize load diversity and NV

Energy's inability to quantify the standby reservation and load-following costs. However,

because system peaks are later in the day when rooftop solar production is in decline, the NEM

ratepayer delivered load shape still results in significant capacity costs being allocated to these

NEM ratepayer classes. (Ex. 2A at 24-25, 37, 39, Ex. 5A at 24-25, 37, 39.)

16. NV Energy states that the marginal energy costs were calculated in the same

manner as they are calculated for other ratepayer classes. The NEM ratepayer class delivered

load shapes were used. Marginal energy costs were developed consistent with the approved

methodology used in NV Energy's last general rate case. The marginal energy costs were

calculated hourly using the utilities' preferred integrated resource plan PROMOD for the

13 Marginal generation costs allocated to each ratepayer class were determined by using the hourly loss of load
probability calculated using PROMOD for the period of time before the next significant generation capacity
addition. In theMCSS, with the next significant capacity addition forecasted to occur in 2020, the loss of load
probability period was 2016-2019. (Ex. 2A at 38, Ex. 5A at 38.).

IIIN
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anticipated three-year rate effective period (2016-2018). The hourly data were averaged. The

marginal energy costs were adjusted for line losses to the secondary distribution voltage level for

each NEM ratepayer class. The adjusted hourly rate was multiplied by the NEM ratepayer

class's delivered load shape. The resulting hourly amounts were aggregated by TOU period.

(Ex. PA at 25, 35-36, 61, Ex. 5A at 25, 35-36, 60.)

17. NV Energy states that the NEM ratepayer class load shapes were developed using

all active NEM ratepayers as of March 31, 2015, for the entire study period of June 2014 through

May2015. Actual generation data was used when available. Missing hourly generation data

was estimated using the average of those ratepayers that have at least 95 percent of the necessary

fifteen-minute generation data. The compiled data was then compared to the National

Renewable Energy Laboratory's averages for reasonableness. (Ex. PA at 52-54, Ex. 5A at 50-

52.).

18. NV Energy states that the ET swdy'4 is a cost/benefit study. A cost/benefit study

does not estimate marginal costs or prices of any kind. Rather, it focuses on whether a specific

investment, policy, or program is desirable or not. (Ex. 29A at 14-15, Ex. 30A at 14-15.)

19. NV Energy limited any ratepayer class revenue requirement change to that driven

by the MCSS. The proposed rate revenue requirement represents the embedded revenue

requirement allocated to each customer class using the MCSS developed class marginal revenue

requirement through Statement O. Both the proposed and present rate revenue requirements

were developed using the total general and base tariff energy rates effective July 1, 2015. (Ex.

PA at 46-47, Ex. 5A at 46-47.)

20. NV Energy states that the introduction of NEM systems coupled with the legacy

14 The ET Study was completed in DocketNo. 13-07010, an investigation to examine the costs and benefits of net
metering in Nevada pursuant to Assembly Bill 428 of the 77'1' Legislature (2013).

H
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two-part rate structure has resulted in the shifting of costs and revenues. The utilities receive less

revenue from ratepayers who continue to pay two-part rates after these ratepayers install NEM

systems, however, the fixed and demand costs incurred by the utilities to serve the NEM

ratepayers largely remain the same. Responsibility for these costs then shifts to non-NEM

ratepayers during the reallocation of costs resulting from lower billing determinants (due to

reduced energy use by the NEM ratepayers) in the next general rate case. As a result, NEM

ratepayers are subsidized by non-NEM ratepayers when a simple two-part rate design that relies

primarily on volumetric rates to recover demand and fixed costs continues to be used. (Ex. 29A

at 10-13, Ex. 30A at 10-13.)

BCP Position

21. BCP states that it is concerned that the marginal distribution facilities costs (a

portion of the ratepayer-related costs), developed by NV Energy in the most recent general rate

cases and used in this proceeding, are unreasonable for all residential ratepayers. Rule 9

allowances have been skewed upward by an unrepresentative sample of new construction based

on the small amounts of home building that occurred during the recession. The skewed study, in

combination with higher Rule 9 allowances, resulted in higher marginal facilities costs. As a

result, many residential ratepayers are in fact paying twice for their facilities-(1) through higher

house prices arising from the lower Rule 9 allowances in place when their houses were built in

the decade before the allowances were changed, and (2) through the marginal facilities costs

based on current Rule 9 allowances. Therefore, BCP is concerned that all residential ratepayers,

including residential NEM ratepayers, could be significantly overcharged. BCP was prepared to

litigate this issue in NPC's last general rate case (Docket No. 14-05004) until that case settled

with a zero rate change for everyone, which BCP believed was more advantageous than litigating



I'll

Docket Nos. 15-07041 & 15-07042 Page 19

the case. BCP states that it believes that the proper forum for litigating the correct level of

marginal facilities costs is in a general rate case. Piecemeal solar rates should not be developed

based on marginal costs that have not been adequately vetted and which contain serious

conceptual flaws. (Ex. 62A at 4-6.)

22. BCP states that the customer accounting effort studies prepared by NV Energy

over the past two decades have always resulted in fairly accurate estimates but may not be totally

accurate for small ratepayer classes. NEM ratepayers are a very small class for both utilities. In

the past, BCP found anomalies in the overall marginal ratepayer accounting costs. Further, the

supervisors and managers who fill out the forms used for the studies know that NV Energy is

concerned about NEM, so choosing a higher number rather than a lower number within a range

might not be surprising. Finally, some of the costs associated with NEM systems are likely to be

one-time costs of connecting new NEM ratepayers, not ongoing costs for maintenance. Perhaps

a one-time fee should be considered to collect some of those costs, however, such a fee cannot be

estimated from the record before the Commission and should be an issue in a general rate case.

(Ex. 62A at 6-7.)

23. BCP states that it is concerned that the load analysis conducted by NV Energy is

overloading NEM ratepayers with transmission and distribution costs. Using the higher of total

ratepayer loads or energy delivered to the utility in each hour to establish the distribution load

pattern is not reasonable. Unless whole neighborhoods are solar, the feedback into the

distribution system will be absorbed in a localized area and will not affect most of the

distribution system, other than to reduce line loadings and losses. If a NEM ratepayer feeds

power to its close neighbors for a few hours, the rest of the distribution system is largely

unaffected. The same issue applies to transmission demands. While NV Energy points to the

I
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construction of transmission to serve bulk power needs of various sorts, many of these lines are

not load-related transmission but are in fact interties that are historically excluded from MCSS

because they are theoretically considered to be incorporated in the marginal generation costs.

NEM ratepayers who do not use as much peak energy as other ratepayers should not pay more

for bulk power just because there is a generator behind the meter. (Ex. 62A at 7-9.)

Bombard Position

24. Bombard states that the Commission should not adopt NEM ratepayer classes that

penalize ratepayers for contributing to Nevada's sustainable energy future. Any concern about

cost-shifting between NEM ratepayers and non~NEM ratepayers can be handled adequately

through a TOU rate. (Ex. 59A at 3).

25. Bombard states that TOU rates are designed to encourage ratepayers to reduce

demand when energy prices are higher and to reward ratepayers by lowering energy prices to the

ratepayer when the utility experiences lower energy costs. Accordingly, the utility value, and

inherently the non-NEM ratepayer value, is included in the TOU rate. Further, TOU rates can

and will be adjusted based upon economic principles of supply and demand through a general

rate case adjudicated before the Commission, providing both the utility and ratepayers

protection. If high penetration of NEM systems is experienced, then the Commission will have

the opportunity to adjust the TOU rate in a general rate case. (Ex. 59A at 3.)

26. Bombard states that the ET Study concluded that NEM policies do not result in

NEM ratepayer free-riding and unreasonable cost-shifting, further, NEM ratepayers create an

estimated total net present value to the non-NEM ratepayer of $36 million during the systems'

lifetimes. NV Energy's attempts to demonstrate that NEM creates a burden on the system while

providing little or no benefit does not make common or logical sense. (Ex. 59A at 4-5.)
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SEIA Position

27. SEIA states that NEM is currently available in 43 states. There are currently 13

states where legislative efforts are under way, and 31 states where regulatory efforts are under

way, to revise NEM policies. (Ex. 45A at 3.)

28. SEIA states that NEM has many economic and environmental benefits. These

benefits include allowing NEM ratepayers to reduce their electricity bills and increase

predictability over their electricity costs by hedging a portion of all of their electricity usage.

NEM also increases the amount of clean energy consumed by the public and capitalizes on the

most efficient method of producing electricity with no line loss consuming electricity at the

point of generation. NEM empowers ratepayers by offering them a choice and the ability to limit

the amount of electricity they take from traditional investor-owned utilities. NEM also opens the

door to innovation. That innovation triggers large capital investments in the advanced battery

and smart grid sectors. (Ex. 45A at 4-5.)

SNHBA Position

29. SNHBA states the results of the MCSS are presented largely without limitation or

qualification even though it appears to be a very preliminary work in progress. There is no

quantification of the errors or range of variation in the input data used to conduct the MCSS or

an estimate of the corresponding errors or expected variations in the calculated results from the

MCSS. As a result, the MCSS do not meet the minimum requirements for transparency required

to adequately evaluate the public policy recommendations contained in the filing. The analysis

method is largely academic in nature and is based on idealized economic assumptions that do not

actually apply to real residential homeowners. The MCSS are not grounded in real world

policymaldng or sufficient data. NV Energy's exclusive reliance on this analysis fails to account
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for much of the value that rooftop solar is widely acknowledged to provide to the grid and NV

Energy's ratepayers. (Ex. 41A at 17- 18.)

30. SNHBA states that the MCSS are based on a large number of unsubstantiated cost

assumptions. Further, many of the NEM ratepayer costs cited by NV Energy are a direct result

of NV Energy's business decisions and are not caused by the NEM ratepayer. For example, the

NV Energy's decision to apply demand charges to NEM ratepayers dramatically increases

metering costs for NEM ratepayers compared to flat rate non-NEM ratepayers with demand

charges-NV Energy will have to add the capability to evaluate a long stream of time series

demand data for each NEM ratepayer in order to apply a demand charge to NEM ratepayers.

Further, NV Energy's decision to require NEM ratepayers to have a generation meter

dramatically increases metering costs for NEM ratepayers compared to non-NEM ratepayers.

The primary purpose for the generation meter is to enable carbon offset benefits based on

generation from the NEM systems. Yet, NV Energy ignores the value of carbon offsets. NV

Energy attempts to justify its failure to account for the NEM benefits in its analysis by claiming

that they are difficult to document due to the low penetration (less than one percent of total

ratepayers) and broad geographical distribution of NEM systems. NV Energy's decision not to

include NEM benefits in the MCSS is not supportable. There have been many previous studies

of net NEM value that could have been used in NV Energy's analysis. (Ex. 41A at 8-9.)

31. SNHBA states that it is the reasonableness of NEM's financial implications that

are being examined in this proceeding. NV Energy's analysis is rendered questionable by the ET

Study that concluded NEM policies do not result in solar free-riding and unreasonable cost-

shifting. Instead, according to the ET Study, there is a total net present value to non-participating

ratepayers of $36 million during the NEM systems' lifetimes. (Ex. 41A at 14-16.)
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Staff Position

32. Staff recommends that the Commission reject NV Energy's MCSS and Statement

O and not use them to develop specific rates for the proposed NEM ratepayer classes. While

Staff believes that NV Energy performed the MCSS consistent with SB 374, NV Energy's

proposals do not appropriately and consistently use the methods of rate design for ratepayers that

NV Energy has used in the past. (Ex. 82A at 1-2.)

33. Staff states that the most appropriate venue in which costs should be allocated and

rates established for all ratepayer classes is a general rate case. In a general rate case, all parties

and their respective experts can thoroughly review and analyze the data and provide their

recommendations so that the Commission has sound and robust evidence for setting just and

reasonable rates for all ratepayers. NV Energy should have utilized the allocations previously

approved by the Commission in the most recently completed general rate cases, while using

different billing determinants to generate a rate, thus keeping NV Energy revenue neutral. (Ex.

82A at 3-4, 9-)

34. Staff states that it is not appropriate to shift revenue from the NEM ratepayer

classes to other ratepayer classes between general rate cases. Part of the change in revenue

requirement is due to updating the inputs, however, the revenue requirement for several

ratepayer classes has changed not only from updating the inputs but also from creating new

NEM ratepayer classes. The rates to recover that adjusted revenue requirement should also

reflect these changes. (Ex. 82A at 4.)

35. Staff states that the total load for NEM ratepayers was derived by summing the

amount of delivered load plus the NEM ratepayers' generation output less the amount of energy

produced by the NEM ratepayers' excess generation output received by NV Energy. In Staff' s
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view, this is an appropriate mathematical representation of a NEM ratepayer's load. If the NEM

ratepayer's generation is off-line for any reason, NV Energy will then have to serve the load.

Further, the load profile data was very robust with NV Energy using sample sizes anywhere from

thirteen percent to thirty-six percent, which is a much higher percentage of ratepayers to

represent the loads than what is normally used in a general rate case where NV Energy uses a

sample size of less than one percent. However, the load profiles only show that NEM ratepayers

are high usage ratepayers, not that additional costs are incurred to serve NEM ratepayers. (Ex.

82A at 4-6.)

36. Staff states that one load shape causes concern because NV Energy references an

additional burden on the distribution system when excess generation from the NEM system is

placed onto the distribution system. Staff states that it believes that the distribution system is not

being burdened by the NEM systems and that it is merely in standby mode, although Staff

recognizes that this could be a cost in the future. As the locational penetration of NEM systems

increases, their production could exceed the capability of the distribution system. The impacts of

increased locational penetration is something that would need to be analyzed as part of rate

setting for the NEM ratepayer classes in a general rate case. However, at this point in time,

increased locational penetration does not appear to be an issue. NV Energy should research and

account for these costs and include that research when completed to assist in determining

whether rates need to be further modified for NEM ratepayer classes in the next general rate

case. (Ex. 82A at 7-8.)

37. Staff states that there are no specific benefits provided by NEM ratepayers toNV

Energy in the short run. Staff asked Bombard,SEIA, TASC, and Vote Solar for support through

specific examples of short Mn benefits, and none could provide this information. Benefits, if
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any, come in the future. (Ex. 82A at 8-9.)

38. Staff states that NV Energy's use of estimated peak demand in the planning and

designing of transmission and distribution systems is reasonable at this time. The forecasted

NEM systems' output reduces NV Energy's overall peak demand and retail energy sales

contained in the load forecasts. However, by 2017, NPC is forecasting the peak demand to occur

in the early evening hours, therefore, NEM systems will have little to no impact on NV Energy's

actual peak demand. Further, in order to serve the expected peak demand, NV Energy does not

currently design its distribution systems to account for any NEM system output. It is

unreasonable for NV Energy to design and install smaller-sized capacity distribution facilities

that would not meet the expected peak demand due to the installation of NEM systems for two

reasons. First, sizing capacity distribution facilities on the maximum peak demand is most

appropriate to ensure reliable service to all ratepayers, including NEM ratepayers. NV Energy is

generally obligated to serve all ratepayers in its service territories. If NEM systems experience a

reduction in output or cease to operate entirely, NV Energy would be expected to reliably supply

the NEM ratepayers' demand and energy needs. Second, the average service lives of NV

Energy's distribution facilities (38-70 years) and NEM systems (20-25 years) do not align. In

order to even consider downsizing distribution facilities to account for the installation of NEM

systems, NV Energy would have to assume that the NEM systems would always be replaced

once the original NEM systems reach their end-of-life. There is no data to support such an

assumption, especially given ownership turnover, changing economic factors, etc. Therefore, at

this point, it is impractical and unreasonable to design and install smaller sized capacity

distribution facilities for NEM systems. (Ex. 83A at 1-5.)

39. Staff states that there are currently no short-term (less thanthree years) impacts or
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benefits to NV Energy's transmission system due to the current NEM system penetration

accounting for 1.5 percent and 1.84 percent of peak demand as of August 31, 2015, for NPC and

SPPC, respectively. However, as the penetration of NEM systems continues to increase, NV

Energy's transmission systems could experience short, steep ramping of generation (increases

and decreases in generator output), decreased frequency response, and/or voltage instability as a

result of the "duck curve". The "duck curve" represents the net load of a utility's electrical

system with high solar photovoltaic ("PV") penetration and shows the dynamics associated with

integrating solar PV. Similarly, there are currently no short-term impacts or benefits to NV

Energy's distribution system. However, as the clustering and/or penetration of NEM systems

increases on NV Energy's distribution system, voltage, frequency, and/or power factor stability

issues may arise and require additional upgrades and/or mitigation procedures. NV Energy

expects to fully implement modeling software by the end of 2015 and start load-How studies of

its distribution system based upon NEM system installations in early 2016. (Ex. 33A at 6-8.)

40. Staff states that the long-term (greater than three years) impacts and/or benefits

NV Energy's transmission and distribution systems will experience due to NEM system

penetration are currently unknown. As penetration increases, NV Energy will likely experience

increased costs associated with mitigating the "duck curve" and the resulting effects on the

distribution system. However, NEM systems may also provide benefits to ratepayers if the NEM

systems delay or mitigate the need for any transmission system upgrades or capacity additions or

reduce losses on the distribution system. Technological advances, such as cost-effective energy

storage, may further mitigate the intermittency associated with NEM systems and may provide

benefits to ratepayers. Staff states that until potential long-term benefits from NEM systems are

more concrete, Staff does not believe it is reasonable to modify NV Energy's current use of the
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estimated maximum peak demand in the planning and design of transmission or distribution

systems. (Ex. 83A at 8.)

4 1 . Staff states that the MCSS are not cost/benefit analyses. The MCSS look at what

costs are incurred by NV Energy to serve ratepayers and how to allocate those costs to different

classes of ratepayers. If benefits of NEM include decreased costs to different ratepayer classes,

those benefits will eventually be reflected in the MCSS and the associated rates determined from

the MCSS for that ratepayer class as well as other ratepayer classes. (Ex. 82A at 9.)

42. Staff states that the ET Study should not be relied upon in the Commission's

analysis. In a severe contrast to the MCSS, the ET Study is a cost/benefit analysis, which utilizes

different tests to assess the overall cost or benefit of NEM systems when viewed through

different measurements. For the base case scenario, the ET Study showed that non-NEM

ratepayers receive a benefit from NEM ratepayers through the Ratepayer Impact Measure

("R1M") test. However, included in the ET Study are alternative analyses of key drivers,

including distribution avoided costs, retail rate design, retail rate escalation, demand charge

reduction, and utility-scale solar PV power purchase agreement ("PPA") pricing-these inputs

shape the authenticity of the ET Study in that they reflect the validity of the ET Study. The

Commission should be aware that the ET Study performed a sensitivity analysis for the utility-

scale solar PV PPA pricing (from $100 per megawatt-hour ("MWh") in the base analysis to $80

per MWh in the sensitivity analysis). Using the $80 per MWh PPA pricing, the RIM test results

indicate an estimated cumulative cost to non-NEM ratepayers through 2016 of $222 million.

(Ex. 82A at 13-14.)

43. Staff states that NEM ratepayers do not impose any significant additional costs on

NV Energy or other ratepayer classes at this time. Instead, rate design and recovery are at issue

I



DocketNos. 15-07041 & 15-07042 Page 28

here. NV Energy loses revenue from NEM ratepayers that was being recovered through rates

when the NEM ratepayers did not have the NEM systems. Recovery of those revenues

eventually shifts to other non-NEM ratepayers. Installation of NEM systems reduces NV

Energy's sales, which correspondingly reduces billing determinants so that in subsequent general

rate cases, the reduced billing determinants will likely lead to a shift of this lost revenue to other

non-NEMratepayers. (Ex. 64A at 12, Ex. 82A at 7.)

44. Staff recommends that the Commission find that it is in the public interest to

establish new NEM ratepayer classes in this proceeding. New ratepayer classes are usually

created as part of a general rate case, but the Commission may establish new ratepayer classes

outside of a general rate case. There are generally three ways to differentiate ratepayers into

classes: by cost differentiation, by usage differentiation, or by a combination of the two

approaches. While there does not appear to be a significant difference at this time in the costs

that NEM ratepayers cause compared to other non-NEM ratepayers, there is a significant

difference between the usage profiles, and thus the cost recovery between those two types of

ratepayers. Usage differentiations are used both to establish potential cost differentials as well as

to ensure that the total cost recovery and allocations equal the authorized revenue requirement.

After careful review of the load data and sales data (billing determinants) received in response to

Staff data requests, it is clear that the load shape for NEM ratepayers is quite different from non-

NEM ratepayers. When the revenue requirement for the residential and small comrnerciad

ratepayer classes is allocated, NEM ratepayers will avoid paying some of those costs if they are

collected in the variable kilowatt-hour ("kwh") rate, and non-NEM ratepayers who are not

offsetting their usage with self-generation will pay those avoided costs instead if NEM

ratepayers are not in a separate rate class. It is not appropriate to require utilities to treat

F
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ratepayers who have chosen to take service differently, and consequently who have different load

profiles, in the same manner as those ratepayers who may not have such a choice. (Ex. 64A at 1-

9.)

45. Staff states that the fact that NEM ratepayers' usage characteristics are different

from non-NEM ratepayers is a sufficient basis for establishing separate NEM ratepayer classes.

Additionally, establishing separate NEM ratepayer classes will diminish concerns regarding

public policy and ratepayer perception and, to some extent, it will acknowledge the differences in

the market structures of utilities and solar leasing companies. Finally, establishing new NEM

ratepayer classes is in the public interest because it allows for more efficient tracing of NEM

ratepayers' costs and billing determinants for use in future general rate cases or other ratemaldng

x

proceedings. (Ex. 64A at 10.)

TASC Position

46. TASC recommends that NV Energy continue to provide NEM at existing retail

rates for residential and small commercial ratepayers. Doing so will not shift costs to non-NEM

ratepayers because the marginal cost of service for NEM ratepayers is lower than that for non-

NEM ratepayers after TASC's revisions to the MCSS inputs. (Ex. 68A at 49.)

47. TASC states that installation of a NEM system does not typically move a NEM

ratepayer outside of the range of expected usage by other ratepayers in the same rate class. Even

though loads for NEM ratepayers are reduced by NEM systems, NV Energy's delivered loads

are still significant, with average bills estimated at $970 per year for NEM ratepayers of NPC

and $870 per year for NEM ratepayers of SPPC. In fact, for the vast majority (85 percent to 95

percent) of NEM ratepayers, their delivered load remains well within the distribution of loads for

the entire class. Becoming a NEM ratepayer does not typically move the NEM ratepayer outside
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of the range of expected usage by non-NEM ratepayers in the same rate class. Thus, NV

Energy's claim that NEM ratepayers' usage is somehow unique is baseless. There is no

justification to establish new classes for NEM ratepayers or impose a three-part tariff as

proposed by NV Energy. (Ex. 68A at 6-7, 9-16.)

48. TASC states that the cost differences between NEM and non-NEM ratepayers on

which NV Energy's tariff proposals are based are limited to marginal ratepayer costs and

marginal distribution demand costs. However, TASC disputes whether there are truly any

differences with regard to either of these marginal costs. with respect to marginal ratepayer

costs, NV Energy alleges that cost differences between NEM and non-NEM ratepayers exist with

respect to revenue meter fees, a newly proposed generation meter fee, and ratepayer service

costs. TASC has determined that the cost differences between NEM and non-NEM ratepayers

for the revenue meter are related to programming and upfront activities related to interconnecting

the new NEM ratepayer that are more appropriately recovered through an interconnection fee.

TASC has also determined that there is no need for NV Energy to require new NEM ratepayers

to install a generation meter. Finally, the costs associated with NV Energy customer service and

billing personnel are overstated and largely cover expenses associated with initial adoption of a

NEM system, which are more appropriately assessed to each new NEM ratepayer in an upfront

application fee. Using this more appropriate assignment of costs, NEM and non-NEM

ratepayers have very similar marginal costs. This fee and the underlying costs could be reviewed

in more detail and with more experience in NV Energy's next general rate cases and adjusted as

appropriate. (Ex. 68A at 7, 17-23, 35-48, Ex. 76A at 29-30.)

49. TASC recommends the use of metered loads for NEM ratepayers (i.e. what the

ratepayer receives from NV Energy) for determining marginal distribution demand cost for NEM
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ratepayers. TASC agrees that other than service transformers the secondary distribution systems

are sized to supply maximum current. TASC asserts that the service transformer is able to

handle short periods of overload without failure. TASC disagrees with NV Energy's assertion

that it must design its other parts of the distribution system (e.g., service transformers,

substations) to supply the peak load of NEM ratepayers under the condition of zero NEM

generation rather than the delivered load served by NV Energy. Zero NEM system generation is

extremely unlikely, and these other parts of the distribution system are not planned for this

scenario. In fact, the peak load capacity has.already been exceeded on parts of the distribution

system, with no resulting outages over the past five years. Peak load is not a firm limit in

distribution planning. Load diversity heavily influences equipment selection. Load diversity is

the collection of customers being served, and not all types of customers peak at the same time.

With increasing NEM system generation, NV Energy should see reductions in marginal cost on

the distribution system as investments in other capacity resources are deferred. NV Energy's

Applications list some possible technical concerns with NEM system generation, but good

solutions exist (including the use of new smart inverter functions and the adoption of new

software tools (i.e. quasi-static time series modeling) for all of the technical concerns NV Energy

raises. It would take many simultaneous NEM system failures to significantly affect distribution

system loading, and NV Energy has not presented those probability calculations. (Ex. 79A at 2-

12.)

50. TASC recommends rejecting NV Energy's load shapes for marginal transmission

demand and distribution demand costs. Geographic diversity of the rooftop solar systems

mitigates the output fluctuations and their transmission system impacts. Even with non-

coincident peaks in system load and fluctuations in total rooftop solar output, there is still a
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reduction in the system net load. That reduction should be reflected in the load shape used for

transmission marginal cost. Further, the residential NEM load shapes were not handled

consistently, and the resulting impact increases the residential NEM ratepayer's average annual

load for marginal distribution costs. These load shapes need to be consistent with the load

shapes used by NV Energy for generation energy and capacity costs of service to reflect the costs

actually imposed on the distribution system by NEM ratepayers. By correcting NV Energy's

improper load shape assumptions, NV Energy's marginal costs of service for transmission

demand and distribution demand for NEM ratepayers are much lower than those estimated by

NV Energy, and they are also lower than the costs for non-NEM ratepayers. (Ex. 49A at 14-17,

Ex. 68A at 7-8, 23-35, Ex. 79A at 4-5, 1411.)

51. TASC disagrees with NV Energy's view of marginal distribution demand and

banldng costs. First, the distribution demand costs should reflect a true burden on the

distribution system. The total load and the reverse flow offset each other, they do not add up as

NV Energy proposes. Second, a banking cost on top of this demand cost would imply an energy

storage capability that NV Energy is not actually providing. This banldng cost is only an

accounting mechanism, not reflected in actual distribution or energy storage capacity. (Ex. 79A

at 11.)

52. TASC states that NV Energy has not demonstrated that there will be any cost-

shifting, and certainly not any unreasonable cost-shifting. Regardless, even if the cost to serve

NEM ratepayers is found to be higher than the cost to serve non-NEM ratepayers, the difference

would not necessarily represent an unreasonable cost-shifting. In order to determine whether any

amount of cost shifting is unreasonable, it is first necessary to estimate (1) the magnitude of any

cost-shifting and (2) the magnitude of the electricity system benefits of the NEM resource.
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These two critical pieces of information will indicate whether any cost-shifting, to the extent it

does occur, is unreasonable. (Ex. 49A at 10-12.)

53. TASC states that the MCSS do not fully capture the long-term benefits of NEM.

These benefits will accrue to NV Energy ratepayers over time with the addition of new, long-

term renewable resources to NV Energy's system. Future benefits will also reduce NV Energy's

costs to comply with the Renewable Portfolio Standard ("RPS") and Clean Power Plan

requirements as well as reduce the future market prices of the utility's wholesale purchases of

power. Electric system benefits include enhanced reliability and resiliency. Societal benefits

include the avoidance of harmful impacts of carbon emissions. Local economic benefits include

a growing NEM system industry. The Commission should consider the fact that the quantitative

results of the MCSS are not likely to account for all the benefits of NEM systems due to the

inability of such studies to fully reflect the long-term costs and benefits to the utility system and

Nevada as a whole. The presence of these additional long-term benefits should confirm for the

Commission that there is no reason to change the structure of NEM. Even if there are cost shifts,

these additional benefits should be weighed by the Commission in deciding whether such a cost

shift is unreasonable given that SB 374 does not prohibit all cost shifts, just those that are

unreasonable. (Ex. 49A at 17-20, Ex. 79A at 32-48.)

54. TASC states that it is important for the Commission to understand the long-term

utility system benefits in order to inform the ratemaking and rate design decision. First, if NEM

is recognized as being very cost-effective and offering significant long-term benefits to the utility

system, then NEM policies and rates should be designed to promote such a beneficial resource.

Second, if there are concerns about cost-shifting, or any indication that cost-shifting might exist,

then the magnitude of the long-term utility system benefits can help inform the decision of
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whether any expected cost-shifting is reasonable. The conventional method for evaluating the

long~term impacts of an electricity resource on the utility system is to quantify any increase or

decrease in the utility's revenue requirements as a result of the resource. There have been

several studies in recent years conducted in Arizona, Colorado, Hawaii, Maine, Mississippi,

Nevada, New Jersey and Pennsylvania, and North Carolina that have found NEM resources to be

very cost-effective in terms of reducing ratepayer revenue requirements. The fact that NEM

ratepayers bear more or all of the cost of generating the Power is what makes NEM so extremely

cost-effective from the perspective of the present worth of revenue requirement ("PWRR"). Any

increase in rates to account for the fact that a utility's sales are lower than they otherwise would

be is driven by the reduced sales, not by any overall increase in revenue requirement that results

fromNEM. (Ex. 49A at 21-26.)

55. TASC states that the concept of a separate rate class for NEM ratepayers is

inconsistent with ongoing changes in the electric industry. Ratepayers are being provided with

increasing options to control their electricity consumption through energy efficiency, demand

response, distributed generation, advanced meters, improved information, price signals, and

more. Storage and plug-in electric vehicles are expected to result in significantly different

consumption patterns and load shapes soon. If separate rate classes are established for NEM

ratepayers, TASC questions whether the same should be done for ratepayers who take advantage

of all these other available options. The potential number of permutations clearly make this path

impractical and unsustainable. (Ex. 49A at 37-38.)

Vote Solar Position

56. Vote Solar states that NV Energy's proposal to separate NEM ratepayers into

their own rate classes with different rates and rate structures is unsupported by the evidence
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presented by NV Energy. (Ex. 44 at 4, 9-10.)

57. Vote Solar states that NEM ratepayers do not have unique load and cost

characteristics as compared to non-NEM ratepayers and do not unreasonably shift costs to non-

NEM ratepayers under current rates. A11 ratepayers, including NEM ratepayers, have a standby

aspect to their electric service. Residential service loads are not constant, varying throughout the

day and in some cases dramatically, so utilities must stand ready to meet the entire ratepayer load

at all times. Similarly, because NEM systems are not uniformly intermittent, a group of NEM

systems smooths the variability to a more predictable pattern, similar to a group of residential

loads. Standing by ready to serve all ratepayers is the core business of the utility. (Ex. 44A at 4,

13-15.)

58. Vote Solar states that NV Energy has not provided evidentiary support

demonstrating any distinct differences between the load factors of NEM ratepayers and non-

NEM ratepayers in this proceeding. Even if NV Energy could, it would be a slippery slope of

segregating ratepayers. Every subgroup of residential and small business ratepayers that has

something in common, such as a particular size or load factor or behind-the-meter equipment

could then be subject to segregation into a separate rate class. The issues NV Energy raises as

being unique to NEM ratepayers are common to other groups of ratepayers. (Ex. 44A at 16-17.)

59. Vote Solar states that NV Energy's characterization of increasing distribution

costs is unfounded and misleading. Such costs (in response to things such as reverse flow or

voltage rise) are not happening or imminent. Penetration levels are too small to require

additional costs on the part of NV Energy. If and when things such as reverse flow or voltage

rise occurs, other utilities will almost certainly have developed strategies to manage such

penetration levels. For the purposes of this proceeding, these threats of distribution cost
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increases are unfounded and misleading and should be rejected. (Ex. 44A at 17-20.)

60. Vote Solar states that the MCSS do not take long enough views to capture the

long-terrn (20-25 year) benefits of rooftop solar generation. The MCSS looks only at the

marginal cost to serve NEM ratepayers and do not take into account the benefits of NEM system

generation. Such a review was conducted in the ET Study, showing that benefits exceed costs

under current rates with the implication that current rates do not result in a shifting of costs.

While some of the underlying figures and assumptions in the ET Study have changed, the ET

Study results should stand until such time as the ET Study is comprehensively updated. (Ex. 44A

at 22-24.)

61. Vote Solar states that the MCSS submitted by NV Energy have several problems,

including: flawed NEM ratepayer load shapes, which were used to allocate transmission and

distribution costs, over-allocation of customer costs to the NEM ratepayer classes, and double-

recovery of revenue related to the NEM ratepayers' excess generation. (Ex. 44A at 23.)

62. Vote Solar states that for transmission load shapes, NV Energy uses the total load

shape scaled downward to reflect the difference between the non-coincident peadcs of the total

load shape and the delivered load shape to assign transmission costs, however, only the delivered

load shape should be used to assign transmission related costs in the MCSS. First, NV Energy

does nothing to manage the outflows from a NEM system. As a result, there are no

transmission-related costs associated with those energy exports. Second, rooftop solar (spread

out across the grid) will likely have even higher capacity values than large-scale solar PV

systems to which NV Energy assigns a capacity value of 38 percent. As a result, rooftop solar

has a capacity value that will help NV Energy avoid future investments in generation and

transmission. (Ex. 44A at 25-27.)
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63. Vote Solar states that for distribution load shapes, NV Energy uses the greater of

ratepayer load delivered by NV Energy or excess generation (energy exports), however, energy

exports from NEM ratepayers' systems reduce the loading on the distribution circuit, distribution

system, and transmission system and reduce generation needed to serve that distribution circuit.

There is no added cost at current or anticipated penetration levels. As a result, the delivered load

shape should be used for the assignment of distribution-related costs in the MCSS. (Ex. 44A at

27-28.)

64. Vote Solar states that for customer costs, NV Energy revised the CWFS approved

in the last general rate cases to develop marginal customer accounting and customer service

costs. The revision resulted in an over allocation to the proposed NEM ratepayer classes because

it was conducted in such a way that would make it prone to inaccurate results. Department heads

were tasked with a retroactive assignment of recorded costs to a subset of ratepayers where each

department head was given significant liberty with which to assess his/her department. There

was also insufficient vetting of department head responses. The ratio of costs per NEM

ratepayer to costs per non-NEM ratepayer were surprising in a number of departments. As a

result, the revised CWFS should be excluded from NV Energy's MCSS. Going forward, NV

Energy should be instructed to record costs separately for NEM ratepayers as they are incurred

and with detailed support rather than estimate the separation after the fact. (Ex. 44A at 29-38.)

65. Finally, Vote Solar states that NV Energy has essentially proposed to receive

payment for energy exports from a NEM system from two different sources. The first payment

comes from the ratepayer near the NEM system who actually receives that power and pays NV

Energy for it. The second payment comes from NV Energy calculating a value for exports

(banking) and charging the total amount to all ratepayer classes. This double-recovery is
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improper and must be rejected. (Ex. 44A at 38-39.)

66. Vote Solar states that there are also underlying data problems with theMCSS that

likely lead to skewed results. First, NV Energy used inconsistent load data (different twelve-

month periods), which may lead to inaccurate results, especially given the significant year-over-

year NEM ratepayer growth in each service territory. Second, NV Energy updated the

production costs modeling in the MCSS with an analysis completed in May 2015. The

production costs modeling underlying the general rate cases for NPC and SPPC were previously

completed in April 2014 and June 2013, respectively. Because the underlying marginal cost

data, the spread of the marginal costs across the hours of the year, and the NEM ratepayer load

shape data are all based upon different timeframes, the results of the analysis are likely to be

skewed in different directions. However, there is insufficient data in this proceeding to say by

how much and in what direction. This is best handled in the next general rate case. As a result,

Vote Solar urges the Commission to be especially cautious about establishing new and far-

reaching policies based upon this data. (Ex. 44A at 39-43.)

67. Vote Solar states that when all of these flaws are corrected, the MCSS actually

indicate that the costs to serve NEM ratepayers are less than the costs to serve non-NEM

ratepayers. (Ex. 44A at 4, 44-46.)

68. Vote Solar recommends that the Commission direct NV Energy to perform new

MCSS using consistent data and incorporating the other corrections included above in SPPC's

and NPC's next general rate cases. Corrected MCSS will help NV Energy and the Commission

determine whether a new rate for NEM2 ratepayers is beneficial and in the public interest. (Ex.

44A at 5-6).

///
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NV Energy Rebuttal Position

69. NV Energy maintains that the Commission should adopt separate rate classes for

NEM ratepayers based on the MCSS. The MCSS were developed for these Filings using

methodologies and inputs that are wholly consistent with the models that have been reviewed

and approved by the Commission in past general rate cases. The inputs and analysis that went

into these filings were critiqued, discussed, and vetted though all areas of the organization. The

amount of time, effort, analysis, and development rivaled that of preparing two general rate cases

in a condensed timeframe, yet the amount of consideration that went into each and every input

and modification from previously approved MCSS is quite possibly greater than any other utility

has put into analyzing and developing rates for NEM ratepayers in the United States. Simply

ignoring that analysis and using a blunt tool such as the full-requirements MCSS and rate design

to propose admittedly arbitrary rates for NEM ratepayers, as Staff proposes, is wholly

inappropriate and should not be considered a viable alternative to NV Energy's proposal. (Ex.

99A at 58-63.)

70. NV Energy states that BCP's characterization of NV Energy's MCSS is incorrect

and misleading. It is also wholly inconsistent with the evidence presented by NV Energy in

these proceedings and the position and arguments set forth by BCP in its Petition and

corresponding comments in Docket Nos. 14-03026 and 14-06009. In those proceedings, BCP

stated that NEM ratepayers have unique demand characteristics, and one of the consequences of

these differences in demand characteristics is that NEM ratepayers have different costs of sen/ice

than full requirement ratepayers. BCP's other arguments and concerns about NV Energy's

MCSS have been presented and rejected by the Commission in previous dockets. BCP presents

no new arguments or information in this proceeding. (Ex. 99A at 22-28.)
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71. NV Energy states that it disagrees with BCP's claim that the output of NEM

installations is relatively predictable and, therefore, the utility should focus on delivered load. A

review of the data reveals that there are differences between the delivered load attributes of NEM

ratepayers and non-NEM ratepayers. Further, data highlights that the delivered load shapes for

NEM ratepayers and non-NEM ratepayers is different. The largest changes occur on cloudy

days when NV Energy is standing by to meet the instantaneous electrical demand and energy

needs of all NEM ratepayers. Differences show that non-NEM ratepayers have smoother

transitions or less volatile delivered load than non-NEM ratepayers. There is a difference in

demand requirements within an hour as well as across hours between NEM ratepayers and non-

NEM ratepayers. (Ex. 89A at 9-11.)

72. NV Energy agrees with Staff that there is a significant difference between the

load shape (usage profiles) of NEM and non-NEM ratepayers, thus supporting the establishment

of new NEM ratepayer classes. The total load shape and delivered load shape of NEM

ratepayers are distinct and vary from the load shapes of non-NEM ratepayers on an hourly basis.

Differences in hourly load shapes thus reflect the differences in the costs incurred by NV Energy

to provide the unique and specific energy services required by NEM ratepayers. NV Energy also

conducted an Epps-Singleton equality of distribution test to further demonstrate that the total

hourly loads of the two groups are statistically different. Hourly, not monthly (as TASC asserts)

load shapes provide information regarding the cost of providing service to groups of ratepayers.

Similarities in the ranges of monthly consumption may mask marked differences in the time-of-

day consumption and, therefore, the facilities required to provide service to a class of ratepayers.

TASC used truncated charts with numerous data errors to try and demonstrate that the residential

ratepayer class as a whole and the residential NEM ratepayers within that class are very similar.
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TASC confirmed in deposition that it did not perform any statistical analysis to determine

whether there was a statistically significant difference between these NEM and non-NEM

ratepayers. (Ex. 89A at 4-9, Ex. 90A at 1-2, Ex. 99A at 29-30.)

73. NV Energy disagrees with numerous assertions made by TASC concerning

distribution system planning. It is normal distribution planning practice to size the distribution

system based upon a ratepayer's full estimated peak load. This sizing reflects the true burden on

the distribution system. The potential extent of cloud cover, especially in the Las Vegas Valley,

could surely cause the output of many NEM systems to drop to near zero simultaneously. Also,

the planned overloading of distribution equipment under normal operating conditions for what

could be repeated instances on a continual annual basis is not within commonly accepted good

utility practice-stress on the equipment due to overloading causes accelerated loss of life. NV

Energy has not identified any currently planned distribution investments that can be eliminated

or deferred due to NEM systems. Even though NEM systems may reduce distribution system

loading to a certain degree during peak loading conditions, the distribution system must still be

designed to accommodate the full load requirements of ratepayers. Until future studies indicate

otherwise, NV Energy does not believe there is a basis for altering the distribution design criteria

and planning methods for the distribution system based upon NEM systems. Finally, while there

are technical solutions available to address the impacts of expected higher penetrations of NEM

systems on the distribution system in the future, these solutions will come at a cost. (Ex. 84A at

3-15.)

74. NV Energy states that in order to accurately reflect the costs for NEM ratepayers,

the load shapes that are necessary to develop the cost of service must (1) include the generation

that the NEM ratepayer sends back on to the distribution system and (2) reflect the standby

l ll
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nature of the service that NV Energy provides to these ratepayers to account for the facilities that

are installed to meet the NEM ratepayers' energy requirements when their systems are not

producing energy. It is appropriate to include the generation from NEM ratepayers that is sent

back onto the grid as this is additional load on the distribution system. Significant amounts of

generation are physically delivered by NEM ratepayers to the grid-approximately 42 percent

and 49 percent of all NEM system generation for NPC and SPPC, respectively. No party to this

proceeding produced any evidence that correlates the installation of NEM systems with a

reduction in energy consumption. Further, rates for NV Energy's other partial-requirements

standby ratepayers are based upon the total loads of the otherwise applicable schedules, which

represent ratepayer loads in theabsence of self-generation. As with the distribution system, the

standby nature of NEM service means that NEM ratepayers physically affect the transmission

system for loads that are required when their generation is not producing. Therefore, the costs of

providing this standby component of service should be reflected in the development of

transmission costs for NEM ratepayers. (Ex. 93A at 8-12, Ex. 99A at 38-45.)

75. NV Energy states that the CWFS takes a forward-looldng approach to the

allocation of expenses. NV Energy looked at historical expenses, logically evaluated those

historical costs, and proposed adjustments where appropriate to reflect expected going-forward

levels of expense, consistent with prior general rate case filings. NV Energy must continue to

administer the Solar Energy Systems kxcentive Program ("SolarGenerations program") for at

least five more years to process the performance-based incentives, so the cost allocation is

reasonable with respect to the effective period of the rates in question. The large disparity in

customer service representatives sewing NEM ratepayers versus non-NEM ratepayers

highlighted by TASC and Vote Solar is inaccurate because the NEM customer service
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representatives perform not only call center functions but billing department functions, the

disparity drops by many multiples when the total number of customer service representatives is

recognized. Further, when it comes to determining the most reasonable allocation of expense on

a going forward basis, the department head has the experience and knowledge to determine the

most applicable and reasonable allocation of expenses for the department under his or her

direction. While Vote Solar requests that NV Energy record NEM costs separately, tracing

specifically incurred costs, the cost of doing so (creation of tracking mechanisms, training of

employees, and modification of systems) would increase the cost of providing NEM service.

(Ex. 91A at 3-9, Ex. 99A at 81-84.)

76. NV Energy states that externalities, such as societal, economic, and

environmental costs and benefits, should not be included in a MCSS. This approach conflates

two separate and distinct regulatory processes: (1) the rate setting process, and (2) the resource

planning process. Such externalities may be important in detennining the choice of resources in

an integrated resource plan, however, rates are based on marginal (internal utility) costs and do

not reflect external benefits or costs for any class. The Commission does not attempt to assess

and reflect the saturation of energy efficiency measures taken, demand response programs,

charitable contributions, or other investments that ratepayers make-all ratepayers receive the

direct benefits from their participation and investments in such things. External societal costs are

not included in the cost recovery that NV Energy's rates provide, and no exception should be

made for NEM ratepayers. The Commission should reject proposals to weigh speculative,

unquantified future values of NEM to offset current, known costs.'5 When determining the rates

15 For instance, NV Energy states that it disagrees with the assertion made by TASC regarding NEM system benefits
for future RPS compliance. The value of Renewable Energy Credits ("REC") has plummeted over the last couple of
years as states have brought additional resources on-line at increasing rates. Any impacts to the value of RECs in
the future due to regional markets, an increased RPS, etc. is simply speculative at this time. Further, if there is a
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that ratepayers pay for service, the appropriate method of allocating the embedded revenue

requirement to ratepayer classes is on the actual costs to provide the service. (Ex. 99A at 45-

50; 101A at 39.)

77. NV Energy agrees with Staff that the ET Study shows that existing NEM 1 service

has a significant negative impact on NV Energy's rates. The RIM test quantities the impact of

NEM service on non-participating ratepayers. When the RIM test result is negative, rates

increase and costs are shifted from NEM ratepayers to non-NEM ratepayers. According to the

ET Study, RPS compliance value constitutes a large portion of the estimated 2014-2015 benefits.

In the absence of an RPS, NEM systems would be compared to thermal generations, and non-

NEM ratepayers would experience a net cost of $0.06 per kph generated. Another important

conclusion of the ET Study is that utility-scale solar PPA prices can drive the cost-effectiveness

results. With a utility-scade solar PPA price of $80 per Mwh, the RIM test shows a $220 million

subsidy to NEM ratepayers. The result is exacerbated with the current utility-scale PPA prices

below $50 per Mwh. (Ex. 101A at 42-44).

78. NV Energy states that when NEM ratepayers reduce energy consumption with

rooftop solar generation, the NEM ratepayers lower their bills at the full retail energy rate, which

includes charges not only for fuel costs but also for fixed and demand costs that do not go down

because the NEM ratepayers consumed less energy. Because NEM ratepayers are under-paying,

the difference has to be collected from non-NEM ratepayers. The collection of the difference

from non-NEM ratepayers is an inequity, which is being addressed and resolved by NV Energy's

proposals. It is important to note that this issue of under-collection of revenue from NEM

need for RECs in the future, NV Energy's preference would be to source the RECs from larger, utility-scale
projects. Such projects provide a more certain stream of future RECs as they have contractually defined delivery
requirements with consequences for non-performance, and the administrative cost of obtaining, certifying, and
verifying RECs is considerably lower with a single site and single meter. (Ex. 85A at 10-ll.)

\ll l
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ratepayers and over-collecting of revenues from non-NEM ratepayers is an equity issue even if

NEM and non-NEM ratepayers have identical marginal costs of service. NV Energy states that

the rationale for its proposal is to reverse the inequity between NEM and non-NEM ratepayers,

not between NEM ratepayers and the utility. (Ex. 87A at 7, 11.)

79. NV Energy states that only Staff seems to understand that by its nature, partial-

requirements service ratepayers have lower billing determinants that, if applied to full

requirements rates, will result in costs not being recovered from partial-requirements ratepayers.

This, in tum, results in costs being shifted to other ratepayers, resulting in subsidies. In order to

reduce or eliminate cost shift associated with partial-requirements ratepayers, rates have to be

designed to recover certain capacity and fixed costs considering the lower billing determinants.

Regardless of whether costs are specifically calculated for the group of partial-requirements

ratepayers, enough revenue will not be generated to recover whatever costs were intended to be

recovered from the particular rate if the rate design does not compensate for the differential in

billing determinants. (Ex. 99A at 55-57.)

80. NV Energy states that, under NEMI, there is a significant shift in cost

responsibility when a ratepayer installs a NEM system. This amount can be quantified using the

existing base tariff energy charge ("BTER") and total energy production of the NEM system. On

average, the resulting shift in cost responsibility is about $661 and $511 per NEM ratepayer

annually for NPC and SPPC, respectively. The total subsidy (cost shift) from non-NEM

ratepayers to the full 235 MW of NEM1 ratepayers will be $28 million annually. NEM

ratepayers have chosen a different manner by which to meet their electric service needs. It is no

longer appropriate to ask non-NEM ratepayers to pay more for their service as a result of the

choices NEM ratepayers have made. (Ex. 99A at 16-17, Ex. 101A at 11-18.)

II



Docket Nos. 15-07041 & 15-07042 Page 46

81. NV Energy states that the MCSS support the development of new NEM ratepayer

classes due to the unique load and cost characteristics of these ratepayers that extend to every

aspect of the service provided by NV Energy. NEM ratepayers have different billing

determinants, different load shapes, different demand and energy relationships (load factors),

different levels of variation across and within an hour, and different requirements on NV Energy,

including standby sen/ice, additional customer service, accounting and metering needs,

compared to full requirements ratepayers. The creation of separate classes for NEM ratepayers

allows the Commission to establish fair and equitable cost-based rates that reflect the unique

services provided to these partial-requirements ratepayers. Even if the cost to serve NEM

ratepayers is lower than the cost to serve non-NEM ratepayers as TASC asserts, all of the other

differences associated with NEM ratepayers still warrants the establishment of separate NEM

ratepayer classes. (Ex. 87A at 7-8, Ex. 93A at 2-5, Ex. 99A at 30-38, Ex. 101A at 26-29.)

Commission Discussion and Findings

MCSS

82. Pursuant to Section 4.5(1) and (2) of SB 374, NV Energy was required to tile a

cost-of-service study in support of a tariff with the terms and conditions of service that includes

the rates the utility must charge for providing electric service to NEM ratepayers (customer-

generators). NV Energy conducted MCSS for NPC and SPPC.

83. The Commission usesMCSS to allocate the embedded revenue requirement ro the

various customer classes as the means of implementing accepted economic principles into the

rate making process.'6 Marginal costing enhances economic efficiency by providing price

signals as to the future cost structure facing the utility. The MCSS estimate the cost of the new

16 NAC 704.660 requires the Commission to consider the utility's marginal costs in the determination of each
ratepayer class's revenue requirement.
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or next increment of utility investment (e.g., generation, transmission, and distribution). Rates

are balanced in Nevada by using marginal cost pricing along with an historical test year and

other rate-maddng considerations (e.g., understandability of rates).'7 As a result of this

balancing, the MCSS guides the development of each ratepayer class's total revenue requirement

and rate design. In these proceedings, the Commission views the statutorily-required MCSS as

guides to aid the Commission in its evaluation of the NEM rates and tariffs.

84. NV Energy's MCSS for NPC and SPPC provides reasonable estimates for the

marginal costs of providing service to NEM ratepayers and shall be used for purposes of

allocating costs and establishing rates for NEM ratepayers in this proceeding. The MCSS were

based on the latest versions used in each utility's last respective general rate case (SPPC's

compliance tiling in Docket No. 13-06002 and NPC's certification filing in Docket No. 14-

05004). The MCSS included updated inputs to remove stale or outdated information and new

inputs necessary to reflect the unique characteristics of the NEM ratepayer classes. While parties

raised several issues pertaining to load shapes, transmission and distribution marginal costs,

customer facilities costs, customer costs, etc., NV Energy adequately explained the reasons for

the inputs in the MCSS. Of particular note, the other parties' proposals for load shapes afford no

weight to the standby service that NV Energy provides to partial-requirements NEM ratepayers,

which would effectively shift the cost burden to non-NEM ratepayers-such cost shifting is not

reasonable or in the public interest.

85. Parties' proposals to weigh speculative, unquantified future benefits/values of

NEM to offset current, known costs are rejected. These proposals conflate two separate and

distinct regulatory processes: (1) the rate setting process, and (2) the resource planning process.

17 NAC 704.662(1l(c)(2).

in II
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When determining the rates that ratepayers pay for electric service, the revenue requirement is

allocated to ratepayer classes based on the actual, measurable costs of providing service. Future

benefits/values of NEM should be evaluated in the resource planning process. Rates are based

on marginal (internal utility) costs and do not reflect external benefits or costs for any ratepayer

class. External societal costs and benefits are not included in the cost recovery that NV Energy's

rates provide for any class." No exception should be made for NEM ratepayers.

86. It is also unreasonable to rely on the results of the ET Study for purposes of cost

allocation for NEM ratepayers. The ET Study was conducted for purposes of informing

legislative policy decisions regarding NEM and rooftop solar development in Nevada based on

the costs and benefits to various groups." Conversely, pursuant to the mandates in SB 374, the

Commission is not to engage in the type of policy-maldng reserved for the Legislature, but rather

to accurately allocate the costs required to serve NEM ratepayers.

87. Based on the foregoing, NV Energy's MCSS demonstrate that NEM ratepayers

have unique service and cost characteristics. These differences result in the revenue requirement

allocated to NEM ratepayers in the MCSS to exceed the revenue requirement currently collected

from NEM ratepayers.

88. The current subsidy ranges from $9-114 each month for NPC's NEM ratepayers

18 The Commission does not attempt to assess and reflect on the saturation of energy efficiency measures, demand
response programs, charitable contributions, or other investments that ratepayers make. All ratepayers receive the
direct benefits from their participation and investments in such things.
19 The ET Study (see Docket Nos. 13-07010 and 14-06009) was a snapshot in time for purposes of reviewing the
costs and benefits of rooftop solar in Nevada. The $36 million figure highlighted by several parties was based on
data current as ofDecember 2013. That data is now two years old and did not include, among other things, the
resource planning costs for compliance with SB 123 (2013). Further, numerous assumptions were made in the E3
Study, including the price of utility-scale solar at $100 per Mwh. While the ET Study contained a sensitivity
analysis at $80 per Mwh, turning the $36 millionbenefit to non-NEM ratepayers into a $222 million cost to non-
NEM ratepayers (see Docket No. 13-07010, ET Study filed 7/2/14, at 19-21, 128-130), the two most recent utility-
scale contracts approved by the Commission (see Docket No. 15-07003, Order issued 9/10/15) have a levelized cost
of energy below $50 per Mwh. This new information demonstrates that the ET Study is already outdated and
irrelevant to the discussion of the costs and benefits of NEM in Nevada for purposes of marginal cost allocations in
this proceeding.

I
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and $39-$98 each month for SPPC's NEM ratepayers:

(Ex. 2A at 11, 21, 33-35, 96, 163-164, 177-187; Ex. 5A at 11, 21, 32, 35, 93, 162, 166-172, 174.)

On average, the resulting shift in cost responsibility is approximately $623 and $471 for each

single family residential NEM ratepayexlo annually for NPC and SPPC, respectively. The

magnitude of this cost shift is unreasonable.

Separate Ratepayer Classes

89. New ratepayer classes are usually created as part of a general rate case, but the

Commission may establish new classes outside of a general rate case when appropriate.

Pursuant to Section 2.3(2)(a) of SB 374, the Commission may establish one or more rate classes

for NEM ratepayers in this proceeding. There are generally three ways to differentiate

20 NPC's current RS and SPPC's current D-1 residential NEM ratepayers makeupapproximately 97 percent and 88
percent of the NEM ratepayers that are the subject of this proceeding.
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ratepayers into classes: cost differentiation, usage differentiation, or a combination of the two.

90. Partial-requirements service, including electric service for NEM ratepayers,

presents both a cost issue and a rate design issue (and revenue recovery issue) in this proceeding.

The issue is the relationship between reduced consumption and the cost to provide service.

When NEM ratepayers reduce energy consumption with solar generation, the NEM ratepayers

lower their bills at the full retail energy rate, which includes charges not only for fuel costs but

also for fixed and demand costs, these fixed and demand costs do not go down simply because

the NEM ratepayers consume less energy. In other words, the reduction in the amount of

electricity delivered to the NEM ratepayer after the installation of the NEM system does not

result in a proportional decline to the cost of providing service. The price charged does not

equate to the cost to provide service. As a result, NEM ratepayers are under-paying, and the

difference has to be collected from non-NEM ratepayers (eventually via reallocation in the next

general rate case) if NEM ratepayers are not in separate rate classes. By placing NEM ratepayers

in a separate class, the Commission can design rates that effectively collect those costs through

an alternative rate structure. Separate rate classes will address the inequity between NEM and

non-NEM ratepayers that exists under the NEM1 framework. The subsidy to NEM ratepayers

under NEM1 is not paid by the utility as some parties incorrectly suggest, rather, the subsidy

flows from non-NEM ratepayers to NEM ratepayers, with the utility collecting the same amount

regardless of how costs are allocated among the different ratepayers. Indeed, NV Energy's

revenues will not increase as a result of the Commission requiring NEM ratepayers to pay their

full share of costs.2'

91. It is just and reasonable and in the public interest to establish separate rate classes

21 See discussion onNV Energy's request to establish regulatory liability accounts in Section VII D below.

I
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for NEM ratepayers based on both the cost differentiation and load (usage) differentiation

between NEM ratepayers and non-NEM ratepayers. Different services have different costs and

thus require different rate classes. NEM ratepayers are partial-requirements service ratepayers.

The Commission has historically established separate, optional rate schedules for ratepayers who

self-select to become partial-requirements ratepayers." Partial-requirements service ratepayers

are ratepayers whose electric requirements are partially or totally provided by non-utility

generation. There is a significant difference in the load (usage) profiles between partial-

requirements NEM ratepayers and full-requirements ratepayers. NEM ratepayers can rapidly go

from exporting unused electricity to importing needed electricity from the local grid. As a result,

NV Energy provides a distinct service to partial-requirements ratepayers who choose to purchase

some, but not all, of their energy needs from the utilities.

92. Besides the partial-requirements nature of NEM ratepayers' service, the load

levels and hourly usage differences between NEM and non-NEM ratepayers are sufficient

(alone) to justify separate ratepayer classes for NEM ratepayers. There is a significant difference

between the load shapes (usage profiles) of NEM and non-NEM ratepayers, thus supporting the

establishment of new NEM ratepayer classes. The total load and delivered load of the NEM

ratepayer is distinct and varies from the shape of non-NEM ratepayers on an hourly basis.

Differences in hourly load shapes thus reflect the differences in the costs incurred by NV Energy

to provide the unique and specific energy services required by NEM ratepayers. NV Energy also

22 Historically, NV Energy has distinguished between full and partial~requirements ratepayers. However, in 1997,
the Nevada Legislature adopted a pilot program for NEM ratepayers essentially eliminating this historical
distinction. Subsequently, in 2015, the Nevada Legislature ended the pilot program by authorizing the Commission
to again recognize that partial-requirements NEM ratepayers receive unique services from NV Energy and
authorized the Commission to address those distinctions by adopting unique rate designs and corresponding prices to
recover the costs for serving NEM ratepayers.
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conducted an Epps-Singleton equality of distribution test to further demonstrate that the total

hourly loads of the two groups are statistically different. Hourly, not monthly, load shapes

provide information regarding the cost of providing service to groups of ratepayers. Similarities

in the ranges of monthly consumption may mask marked differences in the time-of-day

consumption and, therefore, the facilities required to provide service to a class of ratepayers.

93. The fact that NEM ratepayers' usage characteristics are different from non-NEM

ratepayers is a sufficient basis for establishing new NEM ratepayer classes. However,

establishing new NEM ratepayer classes is also in the public interest to allow more efficient

tracking of NEM ratepayers' costs and billing determinants for use in future general rate cases or

other ratemaking proceedings. Even if the total costs for NEM ratepayers were currently the

same, which they are not, the types of costs are different because they reflect the different types

of service provided by NV Energy. Separate ratepayer classes will help capture any change in

those costs (higher or lower) in the future. For instance, the impacts (both costs and benefits) of

expected higher penetration of NEM systems on the distribution system in the future will need to

be addressed." Future impacts on the distribution system are something that would need to be

analyzed as part of rate setting for the NEM ratepayer classes in a general rate case. However, at

this point in time, there do not appear to be any impacts on the distribution system. NV Energy

shall study and account for the costs and benefits of higher penetration of NEM systems on the

distribution systems and include the results when completed to assist in determining whether

rates need to be further modified for NEM ratepayers in future general rate cases.

///

///

23 For example, as the locational penetration of NEM systems increases, their production could exceed the capability
of the distribution systems.

|
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v. RATE DESIGN

NV Energy Position

94. NV Energy recommends a three-part rate design for new NEM ratepayers. The

rates are basedon theMCSS. The three-part rates include a monthly service charge, a demand

charge, and an energy charge. Two choices are being offered to NEM ratepayers, one of which

does not have a time variation in the demand and energy charges, and one of which does have a

time variation in these charges. (Ex. 29A at 3, Ex. 30A at 3.)

95. NV Energy states that the proposed rates are consistent with the five principles of

rate design: (1) economic efficiency, (2) equity, (3) bill stability, (4) revenue stability, and (5)

customer satisfaction.24 These principles accord with the established notion of cost causation in

rate design. Economic efficiency and equity relate directly to the notion of cost causation.

Economic efficiency is achieved by having cost-reflective prices, while respecting the equity

principle requires that the tariff's design not result in one ratepayer unintentionally subsidizing

another ratepayer. Prices that are cost-reflective minimize unintentional subsidies. However,

cost causation may need to be balanced against the other core principles such as customer

satisfaction or bill stability. (Ex. 29A at 4-8, Ex. 30A at 4-8.)

96. NV Energy states that according to the notion of cost causation, rate structures

should match the nature of the costs and have a fixed service charge, a demand charge, and an

energy charge. The demand and energy charges might vary with the time of use of electricity

and have different seasonal and/or peak/off-peak charges. Most commercial and industrial

ratepayers across the country are served under cost-reflective, three-part rate structures.

Historically, residential ratepayers have not been served under three-part rate structures,

24 James C. Bonbright, Albert L. Danielson, and David R. Kamerschen coalesced economists' thinking on
theoretical rate design inPrinciples of Public Utility Rates, 2d ed. (Arlington, VA: Public Utility Reports, 1988).

all
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however, this is changing rapidly due to several technological advances, including advanced

metering infrastructure ("AMI") that have emerged in the last several years." At least 19

utilities in 15 states are currently offering three-part rates to residential ratepayers. (Ex. 29A at

8-10, 17-26, Ex. 30A at 8-10, 17-26).

97. NV Energy states that, currently, residential NEM ratepayers continue to pay the

same rates as their otherwise applicable tariff schedule. This schedule includes a monthly fixed

charge (the basic service charge) and a variable (volumetric) charge. Ratepayers have a choice

of a flat volumetric rate or a TOU volumetric rate.26 Any excess kph production from the NEM

system is credited on the otherwise applicable tariff schedule. This credit goes into a "bank"

account, which is used to pay for kph consumption either in the current or future billing period.

(Ex. 29A at 10-11, Ex. 30A at 10-11.)

98. NV Energy states that the MCSS are the proper pricing tools for cost-based rates .

Prices send signals to ratepayers about what actions to take and to the utility about what

investments to make. If these price signals are cost-reflective, then optimal decisions will be

made that raise economic efficiency and enhance ratepayer well-being, making society better off.

MCSS establish a measure of long-run marginal costs for various aspects of utility costs. If these

costs are then passed on to ratepayers with minimal distortions (some distortions are needed for

revenue recovery), then ratepayers will pay cost-reflective prices that enable them to make

optimal decisions. (Ex. 29 A at 15, Ex. 30A at 15).

99. NV Energy states that it proposes two new rate designs. The i8rst is a three-part

rate where the demand and energy charges do not have a TOU component. The second is also a

Zs Smart meters are capable of recording advanced billing functions suchas incremental consumption and demand,
thereby removing a largebarrier/cost to the dissemination of cost-reflective rates. (Ex. 29A at 9, Ex. 30A at 9.)
16 Approximately 99 percent ofresidential ratepayers have chosen the flat rate and 1 percenthave chosen the
volumetric rate. (Ex. 29A at l l; Ex. 30A at l l . )

umm



NPC RS

Rates Current
Flat

NEM Flat NEM
TOU

Basic Service Charge $12.75 $18.15 $18.15

Generation Meter* $1.43 $1.43

Max Demand Rate ($/kW) $14.33 $4.04

Summer OnPeak Demand Rate ($/kW) $22.15

Flat kWh Rate $/kW) $0.11642 $0.05470

TOU kph Rate $/kWh)
-Summer On $609147

Summer Off $0.05016

Winter 550.04727

NPC RM

Rates C\l!l1'€Il[
Flat

NEMFlat NEM
TOU

Basic ServiceCharge $9.00 $11.22 $11.22

Generation Meter* $1.40 $1.40

Max Demand Rate $/kW) $13.95 $3.97

Summer On Peak Demand Rate ($/kW) $24.39

Flatkwh Rate $/kW) $0.10939 $0.05648

TOU kph Rate $/kWh)
Summer On $0.11491

Summer Off $0.05787

Winter $0.04727

-NPC - Las
Rates Current

Flat
NEM Flat NEM

TOU

Basic Service Charge $82.50 $78.86 $78.86

Generation Meter* $8.98 $8.98

Max DemandRate ($/kW) $14.84 $4.11

Summer On Peak Demand Rate ($/kW) $28.54

Flat kph Rate ($n<w) $0.10955 $005358

TOU kph Rate ($/kWh)
Summer On $009046

Summer Off 280.05547

Winter $0.04727

NPC GS

laths Current
Flat

M Flat NEM
TOU

Basic Service Charge $27.50 $35.43 $35.43

Generation Meter* $7.57 $7.57

Max DemandRate $n<w) $15.27 $4.72

Summer OnPeak Demand Rate ($/kW) $28.27

Flat kph Rate $/kW $007335 $0.04960

TOU kph Rate ($/kWh)
Summer On $0.06653
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three-part rate, but its demand and energy charges have a TOU component. Both are shown

below for each of NPC's and SPPC's proposed NEM ratepayer classes :

.v



Summer Off $0.05049
Winter $0.04695
*Generation Meter Charge is waived for Solaréenerations customers.

SPPC D-1
Rates (current Flat NEW Flat NEM 'FOU
Basic Service Charge $15.25 $24.50 $24.50
Generation Meter* $1.12 $1.5
Max Demand Rate ($/kW 863 $4.46
TOU Demand Rate ($/kW)
Summer On Peak Demand Rate $A<W $14.66
Winter On Peak Demand Rate $/kW $1-.43
Flat kph Rate ($/kW) $0.09842 $0.04749
Tau kph Rate  ($/kwhl
Summer On $0.08694
Summer Mid $008934
Summer Off $0.04302
Winter On $0_05036
Winter off $0.04302

SPPC DM-1
Rates Current Flat NEM -Flat NEM TOU
Basic Service Charge $7.50 $10.75 $10.75
Generation Meter* 1.12 $1.12
Max Demand Rate ($/kW $7.36 $3.70
TOU Demand Rate ($/kW
Summer On Peak Demand Rate $A<W $12.71
Winter On Peak Demand late 91 $1.44
Flat kph Rate ($/kW $0.08911 $0.04569
TOU kph Rate ($/kwh)
Summer On $0.l0639
Summer Mid $00561 l
Summer Off $0_()4077
Winter On $0.04994
Winter Off $0.04077

SPPC GS-1
Rates Current Flat NEM Flat NEM TOU
Basic Service Charge $32.00 $39.00 $39.00
Generation Meter* $2.40 $4.67 $4.67
Max DemandRate MW) $11.07 $5.53
TOU Demand Rate ($/kW
Summer On Peak Demand Rate $/kW) $15.13
Winter On Peak Demand Rate $n<W> $1.94
Flat kph Rate <$/M 390.08471 m446i
TOU kph Rate ($/kWh)
Summer On $0_08466
Summer Mid $005687
Summer Off $0.0422 l
Winter On $()_()4975
Winter Off $0.04221
*Generation Meter Charge is waived for Solarbenerations customers.
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(See Ex. 2A at 48.)
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(Ex. 5A at 48). The three-part rates directly reflect the different cost elements from the MCSS,

scaled so as to recover the revenue requirement. The numerical parameters of the rates should be

updated periodically in a general rate case to reflect changes in the marginal costs and loads that

determine the rates. Structurally, the rates should remain unchanged unless it is shown that the

three-part rate no longer adequately reflects the underlying cost elements. Any excess

production from the NEM system is credited for the excess kWh production. This credit goes

into a "bank" account, which is used to pay for kph consumption either in the current or future

billing period. (Ex. PA at 87-89, Ex. 5A at 84-86, Ex. 29A at 13-14, Ex. 30A at 13-14.)

100. NV Energy states that the proposed rate design recovers the cost of banldng from

the other non-NEM ratepayer classes. The cost of banldng is created by NV Energy not

recovering the commodity costs (i.e., energy and 38 percent of generation) associated with the

banked energy returned to the NEM ratepayers. NV Energy proposes to collect the lost revenue

from the other ratepayer classes. The revenues are allocated to the other ratepayer classes using

the classes' marginal generation and energy allocation. (Ex. PA at 45, 47, 163, 187, Ex. 5A at

45, 47, 159, 174.)

101. NV Energy states that the three-pa1"t rate design is consistent with the principles of

cost-causation and largely eliminates subsidies from non-NEM to NEM ratepayers as required by

Section 2.3(2)(e) of SB 374. In accordance with Section 4.5 of SB 374, the rates include a basic

service charge that reflects marginal fixed costs incurred by NV Energy to serve NEM

ratepayers, a demand charge that reflects the marginal demand costs incurred by NV Energy to

serve NEM ratepayers, and an energy charge that reflects the marginal energy costs incurred by

NV Energy to serve NEM ratepayers. (Ex. 29A at 16-17, Ex. 30A at 16-17.)

1 0 2 . NV Energy recommends the Commission keep the existing NEM rules and rate

l Ill
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structures for NEM1 ratepayers, whose NEM applications were accepted or approved prior to the

235MW capacity cap being met. NV Energy also recommends the Commission approve new

rules and rates for NEM2 ratepayers, whose NEM applications are accepted or approved after the

235MW capacity cap is met. (Ex. PA at 5, 14, 88, Ex. 5A at 5, 14, 85.)

BCP Position

103. BCP recommends that the Commission reject NV Energy's proposal for

residential and small commercial demand charges. No changes should be made to the rate

design for NEM ratepayers between general rate cases unless the Commission finds that there is

some unreasonable cost shift. NV Energy has not provided information on the usage of ordinary

residential ratepayers to allow the determination of whether rates with demand charges are

biased by usage levels due to different levels of coincidence between ratepayer demand and

maximum demand. If the issue is pursued at all, it should be pursued in a general rate case. (Ex.

62A at 3, 9-10.)

104. BCP states that demand charges have the fundamental problem of charging a

ratepayer who uses power for a limited period of time the same amount as a ratepayer who uses

large volumes of power throughout an entire peak period. Demandcharges are both unknown to

residential ratepayers and complicated to explain. NV Energy could end up with serious

customer relations problems if it designs a demand charge in a way that ratepayers see as

punitive and then do not provide adequate information to ratepayers. (Ex. 62A at 10-11.)

105. BCP states that any demand charge should be measured based on an hour interval

instead of fifteen minutes. Individual residential ratepayers have relatively random patterns of

energy use and thus have less coincidence with peak, compared to large industrial ratepayers.

with a fifteen-minute demand charge, random events having little or nothing to do with cost

Lu
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causation could trigger a significant demand charge. Many of those random spikes (i.e. turning

on a hair dryer, a microwave, and a toaster at the same time) are at least partly dampened over an

hour. As an example, Arizona Public Service's residential demand charges are based on an hour,

not 15 minutes. (Ex. 62A at 11.)

106. BCP states that if a demand charge is adopted, there should be a period of time

before it is put into effect when ratepayers should be provided education on what a demand

charge is, how it works, and how to reduce it. Otherwise, the demand charge shift could be seen

as a ploy to put money in shareholders' pockets while profiting from ratepayers' inattention to

details that ratepayers never had to understand or consider before. (Ex. 62A at 11-12.)

107. BCP states that the Commission should not change the cost of energy delivered

by NV Energy until the next general rate cases where there will be comprehensive MCSS

performed. By not madding changes to the cost of energy delivered, the Commission will also not

be using MCSS with arbitrary load assumptions mixed with different load assumptions for other

ratepayer classes and will not single out NEM ratepayers for extremely high facilities charges

that the BCP believes are inappropriate for all residential ratepayers. On the other hand, BCP

states that it believes that the Commission should reduce the rate paid for banked kph to exclude

80 percent of the distribution volumetric rate because the amount associated with substations and

high voltage distribution is about 10-25 percent of the volumetric rate, depending on the utility,

and some portion of upstream feeders near the substation is avoidable by diversified demand.

NV Energy should be required to make a compliance filing on this issue based on current levels

of costs. (Ex. 62A at 12.)

108. BCP states that NEM ratepayers should not be placed on current TOU rates in the

near term. It is possible that time periods will shift in the future due to more utility-scale solar
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plants coming on line, so providing both NEM and the current TOU periods may over-assign

benefits to these ratepayers. (Ex. 62A at 13, Tr. at 446-447.)

109. BCP states that NEM1 ratepayers should be grandfathered for a period of at least

8-10 years (roughly equivalent to the payback period for NEM system investments) to assure that

investments are recovered over that time period. (Tr. at 444-445.)

Bombard Position

110. Bombard recommends TOU rates for NEM ratepayers. NV Energy's kph to

kph credit provides NEM ratepayers with an actual dollar value for a net-metered kph. If a

NEM ratepayer then is required to participate in the corresponding optional TOU ratepayer class,

this will allow prospective NEM ratepayers to accurately predict the value of a prospective NEM

system and make an informed decision as to whether proceeding with such a NEM system is

worthwhile for the ratepayer. TOU rates are fair because such rates helps the NEM ratepayer

understand the value of each kph based upon when it is produced. (Ex. 59A at 2-3.)

111. Bombard states that NEM ratepayers need a rate design that is simple to

understand. Layering on unjustified and hard-to-understand demand charges and other large

fixed charges will confuse NEM ratepayers. (Ex. 59A at 2.)

112. Bombard states that a demand charge is not warranted for NEM ratepayers who

do not curreNtly have a demand charge because NEM ratepayers do not increase their demand

relative to other ratepayers in the same rate class. In fact, when a ratepayer installs a NEM

system, ratepayer demand does not increase but rather decreases during the times that the NEM

system produces energy.

113. Bombard states that it supports the Commission doing what is best for the

I

ratepayers of Nevada regarding grand fathering. (Tr. at 415.)
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SEIA Position

114. SEIA states that the imposition of a demand charge on NEM ratepayers is not

common. Several jurisdictions have considered but not ultimately imposed demand charges.

Only three utilities have adopted such capacity-based charges--Satlt River Project (Arizona),

Santee Cooper (South Carolina), and WE Energy (Wisconsin). When the Salt River Project

implemented a demand charge (coinciding with the sunset of a small incentive), applications for

NEM service dropped by 95 percent. (Ex. 45A at 5-11.)

115. SEIA states that imposing a demand charge on NEM ratepayers would deter the

continued growth of NEM systems. Fewer people will participate in NEM service, slowing the

continually dropping price of NEM systems. A demand charge adds confusion because it is

difficult to predict and calculate the savings that would come from a NEM system, dissuading

many from electing to install a NEM system on their homes. A reduction in the number of future

NEM system installations would also have a significant impact on the number of rooftop solar

jobs in Nevada. (Ex. 45A at 11.)

116. SEIA states that imposing a demand charge would also affect Nevada's

homebuilding industry. Rooftop solar is increasingly becoming an important tool in meeting

energy efficiency standards in strict new building codes as homebuilders opt for rooftop solar

systems instead of more expensive building materials to meet modern code requirements. (Ex.

45A at 11.)

117. SEIA states that if any changes are made to the NEM tariffs, such changes should

only be effective for new NEM ratepayers as of the date of the final decision in this proceeding.

Ratepayers who signed up for the NEM tariff under the 235 MW cap have the expectation that

NEM would be available to them and additional fees would not be imposed. It is important that
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ratepayers have transparency and predictability in their rates, and NEM ratepayers entered into

NEM agreements with this understanding and expectation. Further, business models and

industries have been structured around the expectation that past policies would remain

consistent. Fundamental changes in regulation can irreversibly harm these industries, which

employ thousands of Nevadans, provide ratepayers with innovative energy services, and benefit

the environment. (Ex. 45A at 12.)

SNIIBA Position

118 . SNHBA states that a flat rate has worked well to date because it is easy to

understand. Adding a new and untested demand charge, as proposed by NV Energy, will not

achieve a level of simplicity that resonates with the average residential ratepayer. Simplicity is a

critical element for customer adoption. However, if the Commission ultimately decides to

include a demand charge, it should be applied equally to all residential ratepayers because non-

NEM ratepayers are primarily responsible for the large capacity costs associated with peak

summer loads. Equal applicability is particularly important to homebuilders who will otherwise

have difficulty explaining to prospective homebuyers why NEM ratepayers automatically get

high demand charges while non-NEM ratepayers do not. One of SNHBA's largest members has

already lost two home sales as a result of trying to explain NV Energy's rate design proposal.

NV Energy's proposal, as currently structured, will have a negative impact on NEM ratepayers.

(Ex. 41A at 6-8, 18.)

119. SNHBA states that the financial impacts of NV Energy's TOU option are untested

and more than likely not understood by most ratepayers. (Ex. 41A at 6.)

Staff Position

120 . Staff recommends that the Commission find that it is in the public interest to



Class Current BSC NPC Proposed BSC Staff Proposed BSC

RM $9.00 $18.15 $16.24

RS $12.75 $18.15 $33.31

LRS $§2.50 $78.86 $238.32
GS $27.50 $35.43 $31.04

Class Current BSC SPPC Proposed BSC StaffProposed BSC

DM- 1 $7.50 $10.75 $15.46
D-1 $15.25 $24.50 $32.97
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establish and impose a new NEM rate structure with rates to be updated in NV Energy's

subsequent general rate cases. Staff is sufficiently uncomfortable with the inputs and analysis

underlying NV Energy'sMCSS that Staff does not rely on them to calculate the proposed rates

and cautions the Commission from relying on them to set rates. Instead, Staff looks back to the

last approved MCSS from the general rate cases for NV Energy. This method, at a minimum,

avoids the problem of using different MCSS to set rates for different ratepayer classes. Staff

reviewed net metering dockets in Hawaii, Massachusetts, South Carolina, Minnesota, Ohio,

Oregon, and Texas in developing its proposed NEM rate structure. (Ex. 64A at 1, 13.)

121. Staff recommends a buy/sell arrangement whereby the provision of electricity is

governed by the results of theMCSS from the last general rate cases, but adjusted to recover a

larger portion of the fixed customer, facility, and demand costs in the basic service charge. The

use of energy produced by the NEM system by the NEM ratepayer on-site is not charged or

credited. The net credit for excess generation by the NEM ratepayer back onto the utility's grid

will be in accordance with the avoided costs. (Ex. 64A at 13-14.)

122. Staff recommends that the Commission set the basic service charge rates to

recover the full amount of customer, facilities, and primary and high voltage distribution costs

that were discussed in NV Energy's last general rate cases. Staff provides a comparison of the

current and proposed basic service charge rates as follows:



GS-1 $32.00 $39.00 $53.52

Docket Nos. 15-0704] & 15-07042 Page 64

This is the simplest and most easily understood method to recover primarily fixed charges

through a fixed rate. (Ex. 64A at 14-16.)

123. Staff recommends that the Commission not impose a demand charge for NEM

ratepayers. Once the NEM ratepayer classes are established, over time NV Energy could

propose to implement demand charges as part of a general rate case, and Staff and interested

parties could review the proposals at that time. However, if the Commission believes that

demand charges are appropriate now for NEM ratepayers, Staff recommends that the

Commission use the basic service charge and demand charges that are contained in NV Energy's

respective Schedule SSR tariffs, which incorporate a ratepayer's otherwise applicable rate

schedule and are also similarly based on the last approved MCSS and billing determinants from

the last general rate case. Alternatively, the Commission can determine the appropriate rate tilt

to use for NEM ratepayer classes, consistent with the rate tilt of larger ratepayer classes and

apply the same factors to the percentage recovery of these costs in the fixed charges and the

demand charges for the NEM ratepayer classes. NV Energy would have to File these work

papers as a compliance to be checked by Staff for accuracy and compliance with the

Commission's order. Either method would be consistent with past Commission practices and

ratemaddng. (Ex. 64A at 15-17.)

124. Staff states that because 100 percent of the customer, facilities, and primary and

high voltage distribution costs would be recovered in the fixed basic service charge under Staff' s

proposal, the base tariff general rate ("BTGR") would need to change correspondingly. Using a

fully compensatory basic service charge and the previously approved MCSS and allocations,

there should be no cost or revenue shifting for NEM and non-NEM ratepayers between general

m in
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rate cases. This method yields much lower BTGRs for the NEM ratepayers because more of the

fixed costs are being recovered in the fixed charges. In the next general rate case, the NEM

ratepayer classes will be allocated their share of the functionalized costs, and NV Energy will use

the billing determinants for those classes to set the rates for the next cycle. This analysis will

occur in each subsequent general rate case, and as costs or usage change, those factors will

correspondingly change and be reflected in the rates of the NEM classes. (Ex. 64A at 16).

125. Staff recommends that the Commission set a value for the NEM ratepayers'

excess generation that captures the majority of the variables that make up the possible

value/detriment of NEM. The value of NEM changes over time based on a variety of factors-

relative location and concentration, natural gas prices, and the price of utility-scale renewable

amongst other things. Consequently, setting a fixed value for a long period of time is unwise.

The Commission can set a value during each general rate case by using a methodology similar to

the one stipulated to in South Carolina. In short, the methodology considers both the positive

and negative effects of: (1) avoided energy, (2) energy losses/line losses; (3) avoided capacity,

(4) ancillary services, (5) transmission and distribution capacity; (6) avoided criteria pollutants;

(7) avoided CO2 emission cost, (8) fuel hedging; (9) utility integration and interconnection costs ,

(10) utility administration costs; (11) environmental costs. The value to NV Energy and the

ratepayers is the avoided, incremental cost forgone by the utility by acquiring the net excess

generation from the NEM system. Consequently, Staff proposes to use the average annual long-

term avoided energy cost that is forecasted byPROMOD from NV Energy's last approved

integrated resource plan filings with an adder for avoided distribution line losses. NV Energy

should account for this monthly credit on NEM ratepayers' bills as a fuel and purchased power

expense which would go into the base tariff energy rate ("BTER") and deferred energy account

l lull
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adjustment ("DEAA") accounts accordingly. There is insufficient time or data in this proceeding

to assign a value to the other nine variables, but other information can be vetted in future general

rate cases. (Ex. 64A at 17-19, Tr. at 539-540.)

126. Staff recommends using the value of $26.51 per MWh for NPC's rate and $26.93

per MWh for SPPC's rate to credit hourly excess generation for 2016. Staff took the average

monthly long-term avoided costs for NV Energy in Docket No. 15-07004 and averaged the

monthly avoided costs to calculate an annual rate of $25.84 for 2016 and $28.82 for 2017. NV

Energy's Portfolio Pro software (used to determine the costs and benefits of a demand-side

management program) uses an average line loss (for transmission and distribution) of 4.2 percent

for NPC and 5.8 percent for SPPC. In NV Energy's last Federal Energy Regulatory Commission

rate case, NV Energy testified that the average transmission loss was 1.57 percent. Thus,

subtracting the transmission losses from those figures results in distribution line losses of 2.63

percent for NPC and 4.23 percent for SPPC, which are used to gross up the annual rate ro get the

value of the excess generation. One would use the same chart and line loss factors for each

subsequent year until a new integrated resource plan is filed, at which time the Commission

would adopt the new rates as part of its next general rate case. (Ex. 64A at 18-19.)

127. Staff states that there are other options the Commission can use to value the

excess generation. Precision is always better, but it is not always necessary if the same goal can

be achieved in large part by using an average price. First, the Commission could use an average

of the daily Powerdex prices for each of the utilities. Second, the Commission could use real-

time Powerdex average prices, which would only be posted after the fact. Third, the

Commission could use the value of the lowest last-approved renewable PPA, minus the portfolio

energy credit value, putting NEM on par with utility-scale solar generation ($36.11 per MWh for
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NPC and $36.68 per MWh for SPPC after gross-up for avoided line losses). Fourth, the

Commission could credit the excess generation at the same rate as the BTER if the Commission

wished to be generous and simply average the value of the entire energy portfolio. (Ex. 64A at

20, Tr. at 464-469.)

128. Staff recommends that the Commission allow NEM ratepayers to choose whether

to take service under the NEM rate or NEM TOU rate. The NEM TOU rate would be the same

as the otherwise applicable ratepayer class's TOU rate. Using these rates is a consistent and

reasonable choice because the TOU rates have been calculated and adopted using the last

approved MCSS and the Commission approved those rates as being just and reasonable to use to

value usage at different times of the day. As usage and load factors and profiles change, those

ratepayers who choose NEM TOU will see a reflection of those factors in the rates at subsequent

general rate cases. (Ex. 68A at 21 .)

129. Staff disagrees with NV Energy's proposed banking of excess credits and the

proposed recovery of value of those credits. Non-NEM ratepayers are still paying the rates that

incorporate the costs of generation without being adjusted for the benefits of offsetting

generation and energy costs as NV Energy claims. It is not appropriate to request that non-NEM

ratepayers pay for this banking. The appropriate forum to address this topic is in a general rate

case where all ratepayer classes are represented. (Ex. 82A at 10-11.)

130. Staff states that NV Energy should endeavor to use consistent rate design for all

ratepayer classes. While NV Energy proposes a demand charge for residential NEM ratepayers,

residential ratepayers have not had a demand cost recovery component in the past. Further, the

proposed amount of rate tilt for NEM ratepayers is different. Rate tilt refers to how a cost is

recovered. In the past, the Commission has utilized its authority to design rates and shift (tilt)

ll
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some Hied and demand costs to be recovered through a volumetric commodity rate. One of the

underlying principles of rate design is to have a consistent methodology in calculating rates. By

being consistent, rates should, in theory, not fluctuate too much between general rate cases.

However, an argument can be made that because NV Energy states that NEM ratepayers are

partial-requirements ratepayers, a deviation in rate tilt is required in the collection of costs from

different rate components. As long as the NEM ratepayers are in different classes, over time the

Commission can strive for consistency in the applicability of those rates. (Ex. 82A at 2, 11-12.)

131. Staff recommends that the Commission find that it is in the public interest to

apply the new NEM rate structure to all NEM ratepayers or, at a minimum, set a time limit for

the "grandfathering" of those NEM ratepayers that participated under the 235 MW cap. First,

Section 23(3) of SB 374 plainly provides that the Commission may determine in this proceeding

whether grandfathering of NEM1 ratepayers should occur. Second, NV Energy is generally not

allowed to discriminate between similarly-situated ratepayers but is allowed to differentiate

between classes of ratepayers if either the costs to serve or the usage patterns are sufficiently

different. The ratemaking principle of horizontal equity supports treating equals (NEM

ratepayers) equally. Third, Staff does not believe it is appropriate to use NEM1 data (as NV

Energy used for a proxy group because no data exists for NEM2 ratepayers yet) to establish

NEM2 rates and then not apply those same rates to NEM1 ratepayers. Fourth, Staff's proposal

gives ad] ratepayers the ability to choose to install NEM systems and choose whether to elect the

NEM or TOU rates. Fifth, Staff's proposal provides a more accurate signal of the value of

excess generation to all NEM ratepayers. Providing different price signals to similar ratepayers

is illogical and potentially confusing. Sixth, it is impractical to track different generations of

ratepayers, especially if circumstances change (Le. Does the rate structure stay with the account,
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stay with the premise, or stay .with the ratepayer? What if the NEM system fails'?, What if more

panels are added to the NEM system?). Seventh, lawsuits alleging antitrust matters have been

filed in other jurisdictions for differential treatment of NEM ratepayers. (Ex. 64A at 1-2, 22-25.)

132. Staff states that it is concerned for the NEM1 ratepayers who were sold/leased

NEM systems based on assumptions that tum out to be incorrect. However, most ratepayers

understand the fundamental principle that utility rates are all subject to change over time. There

was no representation or guarantee from the Legislature, NV Energy, or the Commission that the

NEM framework would continue in its original form in perpetuity. Sales offerings that are made

by rooftop solar installers are not within Staff' s or the Commission's control. The Commission

changes utility rates frequently, and no other set or subset of ratepayers is shielded from those

changes. Sending a more accurate price and value signal through Staff's proposed rate structure

is more important than shielding a subset of ratepayers from changes in utility rates. (Ex. 64A at

25-26.)

133. Staff states that if the Commission disagrees with Staff's recommendation and

allows grandfathering of NEM 1 ratepayers,Staff recommends that the Commission limit the

timeframe in which to grandfather NEM1 ratepayers, such as four years for SPPC ratepayers and

five years for NPC ratepayers to be consistent with the general rate case cycles of both utilities,

and then move those ratepayers to the NEM2 rates at the end of that time period as rates are

changed and calculated for all classes. Grandfathering NEM ratepayers indefinitely is not

reasonable because the NEM systems are not indefinite themselves and will eventually need to

be replaced. As a result, NV Energy may not know if/when the NEM systems are replaced,

which could result in a special rate in perpetuity. (Ex. 64A at 25-26.)

///
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TASC Position

134. TASC recommends that the Commission reject NV Energy's proposed NEM2

rates and direct NV Energy to continue to provide NEM at existing retail rates for residential and

small commercial ratepayers, as is now the practice under NEM1. To the extent that the NV

Energy NEM program results in additional costs, those costs can be collected from NEM

ratepayers through interconnection and application fees. This will prevent any unreasonable

cost-shifting, consistent with SB 374. (Ex. 76A at 25.)

135. TASC states that in passing SB 374 (and in particular Section 2.8), the Legislature

reaffirmed that the purposes of NEM in Nevada are to do the following:

1. Encourage private investment in renewable energy resources,
2. Stimulate the economic growth of this State,
3. Enhance the continued diversification of the energy resources used in this
State, and
4. Streamline the process for customers of a utility to apply for and install net
metering systems.

These goals clearly indicate that the Legislature intended for NEM service to continue to grow as

a viable energy resource for Nevada and for customers to have NEM service as a reasonable

choice to provide for a portion of their electricity needs. Unless NEM service remains viable,

customers will not make private investments in NEM systems, the rooftop solar industry will not

contribute to Nevada's economic growth, and the opportunity to diversify Nevada's energy

resources with clean, local, distributed solar generation will be lost. (Ex. 49A at 6, Ex. 76A at 3-

4.)

136. TASC states that ratemaddng and rate design decisions are typically based on

many factors, not all of which can be quantified. Rate design is not a simple mechanical process.

In designing rates, several ratemaldng principles should be considered. In Principles of Publi_c

Utility Rates, Professor James Bonbright discusses eight key criteria for a sound rate structure:
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1. The related "practical" attributes of simplicity, understandability, public
acceptability , and feasibility of application;
2. Freedom from controversies as to proper interpretation,
3. Effectiveness in yielding total revenue requirements under the fair-return
standard,
4. Revenue stability from year to year,
5. Stability of the rates themselves, with a minimum of unexpected changes
seriously adverse to existing customers,
6. Fairness of the specific rates in the appointment of total costs of service among
the different customers,
7. Avoidance of "undue discrimination" in rate relationships,
8. Efficiency of the rate classes and rate blocks in discouraging wasteful use of
service while promoting all justified types and amounts of use:
a. in control of the total amounts of service supplied by the company,
b. in the control of the relative uses of alternative types of service (on-peak
versus off-peak electricity, Pullman travel versus coach travel, single-party
telephone service versus service from a multi-party line, etc.)

These principles have been recognized and used by Commissions throughout the country

for many years. Sometimes these principles are in tension with each other, and

Commissioners must strike the appropriate balance between these principles. Too much

emphasis on any one can lead to undermining the other principles. (Ex. 49A at 20, 26-

28.)

137. TASC states that NV Energy's proposed increased fixed charges and demand

charges for NEM ratepayers fail to satisfy the principles of rate stability, efficiency, equity, and

that of simplicity, understandability, public acceptability, and feasibility of application. NV

Energy's proposal violates the principle of rate stability because it raises the customer charge by

42 percent and 61 percent for NPC and SPPC, respectively, and it shifts a significant portion of

the ratepayer's bill to the demand charge. NV Energy's proposal violates the principle of

efficiency because it reduces ratepayers' ability and incentive to reduce electricity consumption

by reducing the energy charge. NV Energy's proposal violates the principle of equity because it

creates significantly different rates for ratepayers whose costs are very similar (after corrections

l  H
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are made to the MCSS). NV Energy's proposal violates the principles of simplicity,

understandability, and customer acceptability because it introduces a rate structure (demand

charges) that is difficult for residential ratepayers to understand and reduces ratepayers' control

of their bills. Furthermore, NV Energy's proposal is inconsistent with recent decisions from

commissions in several other states on this issue whereby requests for an increase in fixed

charges have been rejected in whole or approved only in part. (Ex. 49A at 29-37.)

138. TASC states that the simplicity and understandability of the existing NEM rate

structure is a significant benefit to ratepayers, NV Energy, and the Commission. Under the

current structure, all NEM ratepayers continue to see exactly the same price signals from rate

design as non-NEM ratepayers. Ratepayers find this easy to understand. This also means that

NV Energy, the rooftop solar industry, and the Commission do not have to educate NEM

ratepayers about rate design in any way that is different than with non-NEM ratepayers.

Similarly, if Nevada were to decide to encourage more ratepayers to adopt TOU or Critical Peak

Pricing rates, informing ratepayers about these new rate structures will be the same regardless of

whether the ratepayer has a NEM system or not. (Ex. 76A at 10.)

139. TASC recommends that the Commission not adopt a demand charge as proposed

by NV Energy. As seen in customer surveys from three major investor-owned electric utilities in

California in 2013, demand charges will confuse ratepayers. Such confusion is not surprising

given that demand data for typical home energy uses is not readily available-energy usage for

home appliances is typically expressed in terms of the annual kWhs of energy use, not the

maximum power use. Further, data on each residential ratepayer's maximum hourly demand for

their home as a whole only became available recently with the advent of AMI. If a demand

charge is adopted, NV Energy will need to undertake a comprehensive education program on the



Docket Nos. 15-07041 & 15-07042
Page 73

demand charges that apply to a ratepayer who installs rooftop solar. This will also significantly

complicate the sades process for rooftop solar companies, as ratepayers will have much greater

difficulty understanding and trusting the salesperson's estimates because modeling savings under

a demand charge structure would be much more complex. Such complex rate structures may be

appropriate for large commercial, industrial, and institutional facilities, who understand both

their TOU energy usage and their maximum monthly demand, have the metering to track both

energy use and demand in real-time, and can pay facility managers dedicated to managing those

demands and costs. Such a rate structure is not understandable or workable for residential or

small commercial ratepayers who spend only a few minutes a month focused on their utility bills.

(Ex. 76A at 6-10.)

140. TASC states that demand charges also present a significant barrier to the

continued adoption of rooftop solar in Nevada and will not contribute to its sustainable growth as

required by NRS 704.766. TASC states that NEM ratepayers will not be able to avoid the

demand charges to the same extent as the current volumetric rates, as NV Energy's analysis

shows. Because NV Energy's proposed NEM2 rates move significant costs from volumetric

energy rates to demand charges, the energy rates assessed under NV Energy's NEM2 rates are

approximately 60-65 percent of what they would be for existing NEM ratepayers, which results

in a dramatic loss of bill savings. The bill savings from solar generation must offset the cost of

the rooftop solar system within a reasonable payback period if solar generation is to be a viable

and reasonable investment for the customer. (Ex. 76A at 4-5, 9.)

141. TASC states that the proposed demand charges are not cost-based. When

ratepayers install rooftop solar systems, the ratepayers serve a significant portion of their load

with their own on-site generation. This reduces NV Energy's costs to serve the NEM ratepayers

m l
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and provides new renewable capacity to the grid. Based on the hourly profile of marginal costs,

the averageNPC NEM ratepayer will reduce the utility's generation capacity costs by 42 percent

and their transmission and distribution capacity costs by 45 percent. However, if a significant

portion of NV Energy's costs for capacity-related generation, transmission, and distribution costs

are collected through a demand charge, the ratepayers may see little reduction in their bills for

the costs covered by the demand charge. NV Energy's data shows that the average NEM

ratepayers will only reduce their bills by eight to nine percent with the proposed demand charge,

whereas if the same capacity-related costs are recovered through a volumetric rate, the average

NEM ratepayers will reduce their bills by 36 percent based on the difference between pre-solar

total loads and post-solar delivered volumes. Therefore, a demand charge structure will under-

compensate the average NEM ratepayer, allowing the NEM ratepayer to reduce bills by less than

20 percent of the amount of capacity-related costs that the ratepayer allows the utility to avoid,

whereas a volumetric rate would allow the NEM ratepayer to reduce bills by more than 80

percent of the amount by which the utility's costs are reduced. (Ex. 76A at 11-17.)

142. TASC states that it is not cost-based to assess a demand charge on NEM

ratepayers based on the NEM ratepayers' maximum use in any hour. The marginal capacity-

related costs, which the utilities would include in the demand charge, are focused on the

afternoon and early evening hours, not morning or nighttime hours. As a result, it is not

reasonable to impose a demand charge on residential NEM ratepayers based on their maximum

demand in any hour because such maximum demands may occur outside of the hours that drive

the utilities' marginal costs. There is a level of diversity on residential circuits with many small

ratepayers such that the utility does not have to plan to size residential circuits to serve the sum

of the non-coincident demands of all residential ratepayers on the circuit. Such diversity does
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not exist to the same extent on circuits sewing larger ratepayers, thus non-coincident demand

charges are more reasonably a part of commercial and industrial distribution rates. As a result, it

would be reasonable to collect transmission and distribution costs from residential ratepayers

based on their average demand over a summer on-peak TOU period that covers just the hours

when the circuit is most likely to peak. This can be accomplished through a volumetric TOU

charge to recover transmission and distribution costs during these peak hours. A ratepayer's

kph usage over the peak period measures the ratepayer's contribution to the average demand

during those hours and would be a reasonable, cost-based charge. An even more accurate rate

would be very high Critical Peak Pricing rates, which are volumetric TOU rates that charge very

high on-peak rates to ratepayers in a limited number of high-demand hours each year that the

utility or system operator declare on a day-ahead basis. Demand charges are increasingly

obsolete because, with new metering technology, focused TOU rates will be much more accurate

than traditional fifteen-minute demand charges. Some jurisdictions are replacing demand

charges with TOU and Critical Peak Pricing rates. This represents a far more accurate, targeted,

and cost-based means to charge ratepayers than the traditional fifteen-minute maximum demand

charge. (Ex. 76A at 17-20.)

143 . TASC states that the Salt River Project ("SRP") adopted a new NEM tariff that

included significantly higher monthly fixed charges as well as demand charges. The impact of

the new rate structure that is similar to, but not quite as onerous as what NV Energy has

proposed, has been almost a complete shutdown of the rooftop solar market in SRP's service

territory with a decline of 95 percent in the average number of NEM applications received each

month compared to the previous year. (Ex. 49A at 8-9, Ex. 76A at 20-24.)

144. TASC states that NV Energy has admitted that under the proposed NEM2 rates, a
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ratepayer who wishes to install a NEM system will have to pay a premium to continue service

from the utility when one considers both the NEM2 rate and the cost of a rooftop solar system.

Very few, if any, ratepayers would be willing to lease or purchase NEM systems if the end result

is to simply increase their total energy costs." There is no question that such an outcome would

be inconsistent with the clear intent of SB 374 to encourage private development of renewable

resources, stimulate economic growth in Nevada, and enhance the diversification of Nevada's

energy resources. (Ex. 49A at 7-8.)

145. TASC recommends that interim NEM ratepayers that apply for interconnections

prior to the Commission issuing an order on NEM2 rates and NEMI ratepayers who have taken

service below the 235MW cap should be grandfathered under the NEM1 rates and tariffs.

Through the end of 2015, NEM ratepayers who receive incentives through the SolarGenerations

program will provide NV Energy with RECs with a 2.45x multiplier. These multiplied RECs

will have significant additional value to NV Energy for RPS compliance. The Commission

should also recognize that existing NEM ratepayers have made long-term commitments to NEM

systems in reliance on existing rates and with the encouragement of the existing incentive

program, albeit under conditions of substantial uncertainty. Any issues pertaining to changed

circumstances with the NEM systems can be worked out fairly easily. Finally, TASC fully

recognizes that when NEM ratepayers decide to install systems under a NEM tariff, they bear the

risks and rewards over time of typical changes to the levels and designs of utility rates.

However, the 35-40 percent rate increase proposed by NV Energy is truly extraordinary and far

beyond what is typical through the normal ratemaddng process. (Ex. 45A at 31-32, Tr. at 309-

27 Currently, SPPC's Green Energy Choice program allows ratepayers to pay a premium (similar to the reduction in
bill savings for NEM ratepayers from the proposed NEM 2 rate) to increase the percentage of renewable energy that
serves them. As of the end of 2014, just 15 residential ratepayers and 2 small commercial ratepayers have signed up
for this program. (Ex. 76A at 24.)



Docket Nos. 15-07041 & 15-07042 Page 77

313.)

146. TASC also recommends that NEM2 ratepayers who take service after December

31, 2015, should take service under the existing NEMI rates because the NEM2 rate design will

not impact other ratepayers until new rates take effect after the general rate cases are complete.

The NEM2 rate design will do nothing until the next general rate case to remedy any perceived

cost shifting because the increased revenues during the interim period will flow to NV Energy

shareholders at a time when NV Energy has earned approximately $33.5 million, as of March

2015, in excess of its authorized rate of return. After revised NEM2 rates have been approved in

the next general rate cases, the NEM2 ratepayers can move to the permanent NEM2 rates. (Ex.

45A at 32, 49-50.)

WCSD Position

147. WCSD recommends that the rules governingNEM1 systems remain unchanged.

WCSD has 39 NEM systems at its facilities. WCSD made investments in NEM systems based

on encouragement from the Nevada Legislature and SPPC to install systems on schools for

educational benefits and operational cost savings. The investments were made based on cost

estimates and projected savings to WCSD for the 20-year commitment required to participate in

the SolarGenerations program. The cost savings associated with the NEM systems have resulted

in lower electrical costs to WCSD that are then utilized for other educational expenses. Any

changes to NEM 1 tariffs could have a negative consequence on WCSD. (Ex. 40A at 2, 4-5.)

Vote Solar Position

148. Vote Solar recommends that the Commission reject NV Energy's proposed rates

and tariffs and permit NEM2 ratepayers to continue to take service under current rates. (Ex. 44A

at 5.)
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149 . Vote Solar states that the Nevada Legislature made clear in section 2.8 of SB 374

that the purpose and policy in requiring that utilities offer NEM to ratepayers is to: (1) encourage

prlvate investment in renewable resources, (2) stimulate the economic growth of Nevada, (3)

enhance the continued diversification of the energy resources used in Nevada, and (4) streamline

the process for ratepayers of a utility to apply for and install NEM systems. It is important for

the Commission to keep this purpose and policy in mind when reviewing the NEM proposals in

this proceeding. (Ex. 44A at 8.)

150 . Vote Solar states that the proposed tariffs do not reflect marginal costs as required

bys 374. NV Energy's demand, energy, and customer rates in its proposed tariffs do not

reflect marginal costs, but rather reflect NV Energy's embedded revenue requirement. NV

Energy prorates the result of the MCSS to the respective utility's revenue requirement. The

MCSS serve only to allocate the costs that are reflected in the revenue requirements. Thus, it is

the revenue requirements, not marginal costs, which are reflected in NV Energy's proposed rates.

Because the cost of the next unit of service to the system often exceeds, and is certainly different

than, the current average cost of service, NV Energy cannot base its proposed charges for its

NEM tariffs on marginal costs and recover the proper cost of service. It is a reasonable approach

for the purpose of assuring that the rates in effect do not allow the utility to over earn, however,

the rates developed are not reflective of marginal cots and do not comply with SB 374. Marginal

costs can be used as the primary price signal for periods of higher costs, if balanced by lower

prices during periods of lower costs. A good example of this approach is TOU rates in which

pricing for the peak periods reflects marginal costs. (Ex. 44A at 46-51.)

151 . Vote Solar states that the Commission should not approve a demand charge

component in NEM rates. Demand charges may be appropriate for large commercial and
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industrial ratepayers that are able to manage their energy and peak demand levels but are wholly

inappropriate for small ratepayers who have little ability to manage the peak demand upon which

demand charges are based. Solar rooftop installations have little effect on a ratepayer's peak

demand, regardless of orientation. with peak demand charges based on a fifteen-minute interval,

the shading provided by afternoon clouds that often appear in the desert Southwest is sufficient

to reduce solar generation long enough for the ratepayer to set a peak as it only has to happen

once in a 30-day time period. Randomly timed demand charges do not send appropriate price

signals to encourage ratepayers to move load off-peak. As a practical matter, there are only two

ways to reduce peak demand, either through behavioral changes or through advanced

technologies such as timing of certain appliance usage or integrating storage technologies. Both

require ratepayers to fully understand their daily load patterns. While it is a relatively simple

matter for a small ratepayer to use, or avoid using, electricity during certain hours of the day, it

has no way of knowing when the fifteen-minute interval may occur so that it can reduce its

demand for the entire period. Further, a demand charge would not send a proper price signal to

NEM ratepayers. A price signal is one for which the customer has an ability to respond. If the

customer is unable to respond, particularly using the technology driving the utility's desire for

the new charge, then the demand charge simply acts as a fixed charge. Finally, batteries and

other forms of storage are already in use by larger ratepayers to mitigate the effects of demand

charges. To the extent that storage technologies follow a similar cost curve as have some solar

technologies and use of storage becomes more ubiquitous over the next few years, there is a risk

that NV Energy will again seek changes to rates and rate structures that will make that new

technology less cost-effective for ratepayers. (Ex. 44A at 10-11, 53-59.)

152. Vote Solar states that demand charges have been demonstrated to have a negative

l l



RS -NEM RM-NEM GS-NEiVI
Monthly Customer
Charge

$15.93 $8.95 $26.14

Summer OI'l-pcak $0.13400" $6.10387 $0.089M
Sumner off~peak $0.11146 $0.09712 $0.08190
All other hours $0.10575 $0.09222 $0.07754
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impact on the market for rooftop solar resources. SRP saw a 95 percent drop in rooftop solar

applications after it required a demand charge for new residential solar ratepayers. Here, the

main driver of the bill increase from NEM1 to NEM2 is the demand charge. So singling out

NEM ratepayers and subjecting them to these demand charges would not encourage private

investment in renewable energy resources. (Ex. 44A at 10-11, 52-53.)

153 . Vote Solar states that separate ratepayer classes for NEM2 ratepayers with rates

and charges that include a demand charge add costs to the opportunity to become a customer-

generator, malting such an investment less economic. Making the investment less economical

will discourage private investment in renewable energy resources and reduce the growth of

distributed solar energy and related economic growth in Nevada. (Ex. 44A at 60.)

154 . Vote Solar recommends that in an effort to continue to gather information to help

inform the Commission on future potential rate designs, the Commission should implement an

alternate TOU tariff through shadow billing. TOU rates are now an option that can be

considered by the Commission (see Section 2.5 ofSB 374). TOU rates can be structured such

that peak period pricing reflects the marginal costs of providing service to NEM ratepayers as

required by SB 374. Vote Solar developed a conceptual framework for a TOU tariff (for NPC

only) based upon the time when electricity is consumed, the current TOU periods in NPC's

tariffs, and the marginal cost for the on-peak period as follows:

Shadow billing with TOU rates will allow NV Energy and NEM ratepayers to gain a better

understanding of the effects of a marginal cost-based rate before any such rate would go into



NPC RS

Rates NEM Flat NEM
TOU

Revised
NEM Flat

Revised
NEM TOU

Basic Service Charge $18.15 $18.15 $18.13 $18.13

Generation Meter* $1.43 $1.43 $1.43 $1.43

Max Demand Rate ($/kW) $14.33 $4.04 $14.30 $4.03

Summer On Peak DemandRate ($/kW) $22.15 $22.10

Flat kph Rate ($/kW) $0.05470 $0.05458

TOU kph Rate ($/kWh)
Summer On $0.09147 $0.09097

Summer Off $0.05016 $005006

Winter $0.04727 $004727

Y>c R M

Rates NEMFlat NEM
TOU

Revised
NEM Flat

Revised
NEM TOU

Basic Service Charge $11.22 $11.22 $11.20 $11.20

Generation Meter* $1 .40 $1.40 $1.40 $1.40

Max Demand Rate ($/kW) $13.95 $3.97 $13.91 $3.96

Summer On Peak Demand Rate ($/kW) $24.39 $24.33

Flat kph Rate $/kW $0.05648 $0.05643

TOU kph Rate $/kWh)
Summer On $0.11491 $0.11437

Summer Off $0.0578'7 $005780

Winter $0.04727 $0.04727

NPC LRS

Rates NEM Flat NEM
TOU

Revised
NEM Flat

Revised
NEM TOU

Basic Service Charge $78.86 $78.86 $78.76 $78.76

Generation Meter* $8.98 $8.98 $8.96 $8.96

Max Demand Rate $/kW) $14.84 $4.11 $14.80 $4.09

Summer On Peak Demand Rate ($/kW) $28.54 $28.47

Flatkph Rate ($A<W) $0.05358 330.05352

TOU kph Rate ($A<wh)
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effect. Additionally, NV Energy will be able to use consistent time periods for the studies. (Ex.

44A at 5, 61-64.)

NV Energy Rebuttal Position

155. NV Energy continues to recommend a three-part rate structure for NEM2

ratepayers based on the results of the MCSS. NV Energy states that it has modifications that

should be incorporated into NPC's proposal. There was a linking error in the MCSS that

affected the marginal energy costs. There were three errors pertaining to the present rate revenue

calculations. The modified rates are as follows:

|



Summer On $0.090T6 $0.09017
Summer Off $0.05547 $0.05543
Winter $0.04727 $0.04727

NPC GS
Rates NEM Flat NEM

TOU
Revised

NEM Flat
Revised

NEM TOU
Basic Service Charge $35.43 $35.43 $35.39 $35.39
Generation Meter* $7.57 $7.57 $7.57 $7.56
Max Demand Rate ($/kW) $15.27 $4.72 $15.23 $4.70
Summer On Peak Demand Rate ($/kW $28.27 $28.20
Flat kph Rate ($/kW) $0.04960 $0.04954
TOU kph Rate ($/kWh)
Summer On $0.06653 $0.06615
Summer Off $0.05049 $0.05044
Winter $0.04695 $0.04695

*Generation Meter Charge is waived for SolarGenera1ions customers.

SPPC D-1
Rates NEM Flat NEM

TOU
Revised

NEM Flat
Revised

NEM TOU
Basic Service Charge $24.50 $24.50 $24.50 $24.50
Generation Meter* $1.12 $1.12 $0.71 $0.71
Max Demand Rate ($/kw) $8.63 $4.46 $8.63 $4.46
TOU Demand Rate ($/kW
Summer On Peak Demand Rate $/kW $14.66 $14.66
Winter On Peak Demand Rate $/kW) $1.43 $1.43
Flatkph Rate ($/kW) $004749 $004749
TOU kph Rate ($/kWh)
Summer On $0.08694 $0.08693
Summer Mid $0.05934 $605933
Summer Off $0.04302 $0.04302
Winter On $003036 $60508
Winter Off $0.04302 $0,04302

sp1{c DM-1
Rates NE-M FE( NEM

TOU
Revised

NEM Flat
Revised

NEM TOU
Basic Service Charge $10.75 $10.75 $10.75 $10.75
GenerationMeter* $1.12 $1.12 $0.71 $0.71
Max Demand Rate ($/kW $7.36 $3.70 $7.36 - $3.76
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(See Ex. 98A at 15.) NV Energy states it has three modifications that should be incorporated

into SPPC's proposal. Two modifications pertain to the reduction in time to install a generation

meter for the D-1 NEM and GS-1 NEM. The third modification reduces the amount of

generation costs included in the proposed GS-INEM demand change. The modified rates are as

follows:



TOU Demand Rate ($/kW)
Summer On Peak Demand Rate ($/kW) $12.71 $12.71

Winter On Peak Demand Rate ($/kW) $1 .44 $1.44

T#1a¢kwhM¢ s8/kW)- 80.02a569 $004568

TOU kph Rate  $/kwh
Summer On 50. 10639 -§0.10637

Summer Mid $0_0561 l $0.05609

Summer Off - $0.04077 $0.04077

Winter On $0.04994 $0.04989

Venter off $9.04077 $0.040'77

S P P C GS-1

Rates NEM Flat NEM
TOU

Revised
NEM Flat

Revised
NEM TOU

Basic Service Charge $39.00 $39.00 $39.00 $39.00

Generation Meter* $4.67 $4.67 $4.61 $4.61

Max DemandRate $/kW) $11.07 $5.53 $10.65 $5.53

Summer On Peak DemandRate ($/kW) $15.13 $15.13

Winter On Peak Demand Rate ($/kw) $1.94 $1.94

Flat kph Rate $/kW $0.04462 $0.04629

ToUT<vVh lime E/kwh)
Summer On $0.08466 $008466

Summer Mid $003687 $005687

Summer Off $0.04221 $0.04221

Writer On $0.04975 $0.04975

Winter off - $004221 $004221

* e aeration Meter Charge is waived for SolarGenerations customers.

law
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(See Ex. 93A at 23.)

1 5 6 . NV Ene r gy  s t a t e s  tha t  i t s  pr oposa l s  t adce  i n to  cons i de r a t i on  the  pr i nc ip l e s  of  r a t e

stability, efficiency, equity, as well as the principles of simplicity, understandability, public

acceptability, and feasibility of application. Rates should be changed gradually with minimal

unexpected changes seriously adverse to existing ratepayers. It is also important to note that rate

stability is not an end in itself and has to be weighed along with other criteria. The NEM1 rates

have outlived their usefulness. They were required to jump start the installation of rooftop solar

and have successfully done so in the time it took to reach the statutory cap. It is a generally

accepted principle that public utility rates are subject to revision if and when they become

unreasonable. (Ex. 87A at 2-4.)
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157. NV Energy states that the simplest way to develop an equitable pricing structure

is to adopt prices that mirror the cost structure of the utility. Demand charges are a good and

reasonable fir for NEM ratepayers because NEM ratepayers use existing local grid capacity for

both export of unused on-site generation and import of energy from the utility when the on-site

generation cannot fully meet demand. The prices that NV Energy charges to the majority of its

load have demand charges. The simple fact is that demand charges establish a price that reflects

demand-driven costs. (Ex. 101A at 29-33.)

4158. NV Energy states that existing rates for NEM1 ratepayers do not have a demand

charge that provides the NEMI ratepayers with an incentive to use capacity efficiently. NEM1

ratepayers do have an energy charge, but that charge does not vary by time of day and provides

no incentive to use capacity efficiently. Demand charges should not be equated to fixed costs.

Demand charges are largely under the ratepayer's control while fixed charges are not. Both are

essential elements in electric rate design because they mirror the structure of utility costs and

have been a staple of large commercial and industrial rates for decades. With the advent of AMI,

it is now possible to deploy this three-part rate structure to the smaller classes. (Ex. 87A at 4-6,

Ex. 93A at 14-16.)

159. NV Energy disagrees with the assertion that NEM ratepayers will not be able to

understand the concept of electricity demand. Almost allnon-NEMratepayers have access to

their fifteen-minute demand data now, and NEM ratepayers with smart meters will have the

same demand data by the end of 2015. To assert that NEM ratepayers can understand

consumption-based information but not demand-based information is just not logical-the only

difference is the element of time. A host of new technologies and programs are being adopted by

ratepayers of all backgrounds: smart thermostats, demand-side management, TOU, and

I
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distributed generation. These new technologies will promote economic efficiency in both a static

and dynamic sense. There is clear evidence that ratepayers can understand these advancements

and adapt accordingly. The Nevada Dynamic Pricing Trial demonstrated that ratepayers will

indeed change their behavior in response to price signals. Knowing that they will respond to

price signals, ratepayers have a range of options to lower demand. Understanding that running

several appliances at once increases demand and demand costs, ratepayers alter their behavior

and spread out those loads. Demand can also be explained easily using the wattage of light bulbs

as an example. Ratepayers are smart, capable, and willing to participate in a market that is based

on cost causation and fairness. The fact that a ratepayer has decided to install rooftop solar is

one indication of that ratepayer's ability to understand energy use as well as the concept of

demand. NV Energy plans to educate NEM ratepayers on demand, as well. Further, the notion

that all large commercial and industrial ratepayers have energy managers to help manage

demand is not true-many small businesses falls under these classes and do not represent large

organizations with dedicated energy managers. Demand is simply energy consumption with the

additional element of time. (Ex. 85A at 4-10, Ex, 87A at 8-17, Ex. 99A at 76-77, Ex. 101A at

33-35.)

160. NV Energy states that demand charges are not unavoidable. Instead, demand

charges signal the cost of providing service by the electric utility and will provide information

necessary to allow NEM ratepayers to determine their generation and consumption patterns.

Ratepayers can make informed decisions about how much power to consume and at what time.

Whether a ratepayer reduces demand in response to a demand charge is a secondary benefit. For

instance, demand charges can influence orientation of rooftop solar systems based on when the

NEM ratepayer needs the power most (earlier or later in the day). (Ex. 85A at 4-6,Ex. 87A at 9-

W
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11.)

161 . NV Energy states that demand charges do not prevent ratepayers from realizing

the benefits of NEM installations. By way of example, over 500 ratepayers decided to install

NEM systems through the So1arGenerations program, even though these ratepayers are already

billed under a three-part rate structure that includes a demand charge. (Ex. 85A at 3.)

162. NV Energy states that modeling ratepayer savings from rooftop solar under a

demand charge structure is not too complex for the solar sales process. Current ratepayers

considering adding a NEM system can download their fifteen-minute kph data from the

MyAccount web portal, then search their data for the times and values that are the highest. To

determine their peak demand, ratepayers simply multiply their highest-value fifteen-minute

period by four. (Ex. 99A at 85-86.)

163 . NV Energy states that SNHBA's contention that demand charges are too complex

to explain and that they discourage ratepayers from buying new solar homes overlooks the fact

that buying a new home is a complex interaction that requires mastery of a number of

complicated topics such as financing, building materials, design, number of stories, and so on.

Similarly, it is hard to imagine that solar ratepayers, who are already familiar with the concepts

of capacity (the size of their rooftop solar panels is expressed in kw) are unable or uninterested
n

in investing the relatively small amount of time needed to understand the proposed new rate.

The examples of declining solar home sales arise not because of the proposed new NEM rate but

because of uncertainty over the future of the NEM rate and the federal investment tax credit.

Further, delaying NEM rate changes to the next general rate case will only prolong this

uncertainty. (Ex. 87A at 19-20.)

164 . NV Energy disagrees with BCP's proposal that a demand charge based on a 60-

II
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minute interval is more appropriate than one based on a fifteen-minute interval. First, BCP is

incorrect that residential ratepayers are not coincident with peak loads. Residential air

conditioning loads at NPC largely drive the higher-use summer peak season. Further, the fifteen-

minute duration is consistent with the duration currently used for the larger commercial classes

that include demand charges. The sadler duration will more appropriately reflect the demand

that a NEM ratepayer places on the system within a smaller window and will more appropriately

reflect the size of facilities that have been built to meet the maximum demands of the ratepayer.

(Ex. 93A at 18-19.)

165 . NV Energy agrees that TOU rates are an improvement over the existing annual

flat-rate in providing price signals that better reflect the variations in costs across the year.

However, TOU rates convey an average demand across an entire TOU period and do not reflect

the maximum demands that a ratepayer may place on the system during the TOU period.

Intermittent and short duration spikes in a NEM ratepayer's load will not significantly affect a

NEM ratepayer's energy charges or recover the capacity costs associated with these spikes. NV

Energy is obligated to instantaneously meet the maximum demand of the individual ratepayers,

thus it is reasonable to recover distribution demandcosts based on maximumdemand. If these

capacity costs are recovered entirely through a kph energy charge, then higher-than-average-

load-factor ratepayers will subsidize lower-than-average-load-factor ratepayers within a class.

(Ex. 93A at 12-13.)

166 . NV Energy states that if the Commission opts for Staff's proposed rate structure,

it should include the recovery of 100 percent of transmission demand and 62 percent of

generation demand costs, in addition to Staff s proposed recovery of all distribution costs in the

basic service charge. Otherwise, there will still be a cost shift because the current BTGR



SPPC Staff' s
Proposed Rates

Modified Staff Rates
Using MCSS in 13-06002

Modified Staff Rates
Using MCSS in 15-07042

Class BSC kph
BTGR

issc kph B`TGR` BSC kph BTGR-

D-1 $28.36 $0.04063 $48.44 $0.01413 $47.00 $002765
DM- 1 $13.08 $003628 $23.37 $0.01351 $20.50 $0.02646
GS-1 $46.20 $003308 $74.18 $0.01113 $154.50 $0.00751

NPC Staff's
Proposed Rates

ModifiedStaff Rates
Using MCSS in 14-05004

Modified Staff Rates
Using MCSS in 15-07042

Class BSC kph
BTGR

BSC kph BTGR BSC kph BTGR

RS $33.31 $0.05123 $86.48 $0.00800 $87.78 $0.00816
RM $16.24 $0.05103 $41.50 $0.01537 $42.94 $000998
LRS $238.32 $0.04971 $689.63 $0.01372 $259.29 $0.00707
GS $31.04 $0.02175 $47.50 $000267 $140.55 $0.00255
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volumetric rate recovers 100 percent of transmission and generation demand costs, which are not

entirely avoided from the NEM generation. Further, NVEnergy states that it believes that

utilizing the MCSS developed for full-requirements ratepayers does not accurately reflect the

unique cost characteristics of the partial-requirements NEM2 classes. This was actually

explicitly noted in SB 374, "[t]he charges included pursuant to this subsection must adequately

reflect the marginal costs of providing service to customer-generators." Because of this concern,

it is appropriate to use the MCSS and rate designs tiled by NV Energy in this Docket versus

using those that were last approved by the Commission as proposed by Staff. The table below

provides a comparison of Staff's proposed rates, modified Staff rates using the MCSS from

Docket Nos. 13-06002 (SPPC) and 14-05004 (NPC) with recovery of 100 percent of

transmission demand and 62 percent of generation demand costs, and modified Staff rates using

the MCSS in this proceeding with recovery of 100 perception transmission demand and 62

percent of generation demand costs using the N E M MCSS:

(Ex. 93A at 19-20, Ex. 98A at 9-11, 77-78).
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167. NV Energy addresses concerns about the banking mechanism and revenue

recovery referenced by Vote Solar and Staff. The NEM banldng revenue shortfall included in

these Applications is an illustrative example of how NV Energy proposes to recover the cost of

banking. If the NEM commodity rates were designed using delivered kph net of excess

generated (banked) energy, the commodity rates would be higher and the allocated revenue

requirement would be collected appropriately. However, as NEM rates were developed

including banked kph, a difference will exist. (Ex. 98 at 6-8, Ex. 98A at 2-8, Tr. at 1031.)

168. NV Energy states that the buy/sell arrangement for energy proposed by Staff has

certain positive attributes. First, the arrangement has the potential to eliminate the very type of

cost shifting that SB 374 was designed to address. Because the ratepayer purchases all of the

ratepayer's energy requirements from NV Energy, cost responsibility is not shifted to other

ratepayers, even when a less-efficient, two-part pricing structure is used. Second, the

arrangement has the benefit of efficiently and transparently valuing the energy and any other

attributes produced by the NEM systems. The arrangement avoids conflating two separate and

distinct transactions: (1) the Sade of energy services by NV Energy to NEM ratepayers, and (2)

the sale of energy and other attributes by the NEM ratepayers to NV Energy. However, it should

be noted that any proposal to pay for excess energy may be prohibited. Pursuant to NRS

704.775(2)(c)(1), the customer-generator is not eligible for cashcompensation for excess energy.

(Ex. 98A at 78-80, Ex. 101A at 37-38.)

169. NV Energy states that it does not support the shadow billing proposed by Vote

Solar. There would be nothing to learn from such shadow prices because behavioral changes

cannot be observed without true price signals to which a NEM ratepayer can respond. Further,

NV Energy has identified numerous methodological problems with the shadow prices developed

l III
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by Vote Solar-shadow prices are not reflective of marginal cost. (Ex. 99A at 73-76.)

170. NV Energy disagrees with TASC's position that bill savings must offset the cost

of the rooftop solar system. Instead, rates should be set to reflect costs and avoid unreasonable

shifting of costs to other ratepayers. NV Energy reviewed a sampling of contracts NEM 1

ratepayers have with rooftop solar providers that show the current NEM1 ratepayers are not

seeing monthly savings today, considering the NEM1 bill plus the cost of rooftop solar. Thus, it

appears that whatever utility bill savings are expected to be realized accrue to the solar vendor,

not the NEM ratepayer. (Ex. 99A at 88-89.)

171. NV Energy states that SB 374 was designed to reduce or eliminate the subsidy for

NEM provided by the piloting program that began in 1997. NV Energy provides nearly 20 years

of legislative history in support of this conclusion. Also, independent analysis conducted by ET,

Lawrence Berkeley National Laboratory, and the Massachusetts Institute of Technology support

the conclusion that NEM increases utility rates and shifts costs to non-participating ratepayers.

The obvious solution is to redesign the pricing structure for ratepayers who choose to become

partial-requirements NEM ratepayers so that fixed and demand costs are removed from

volumetric charges. Instead, these costs should be reflected in fixed and demand prices, just as

NV Energy has proposed. (Ex. 101A at 18-25.)

172. NV Energy states that the Commission should reject proposals to grandfather

NEM2 ratepayers. Placing NEM2 ratepayers under the umbrella of the NEM1 rate structure

would increase, rather than decrease, the existing cost shift that SB 374 was meant to address.

The Commission should not grandfather NEM2 ratepayers to protect the rooftop solar industry

from the consequences of poor contracting decisions. (Ex. 101A at 35-36.)

173. NV Energy states that the Commission should weigh Staffs proposal to not
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grandfather any NEM ratepayers under the existing rate structure. Staff' s proposal reduces the

cost of administering two separate schedules for similarly situated, partial-requirements NEM

ratepayers. (Ex. 101A at 36.)

174. NV Energy states that almost all of WCSD's projects are located at facilities

billed under an existing three-part pricing structure that already includes a demand charge and

thus are not the subject of this proceeding. Further, existing NEM1 rates are not necessary to

ensure that the NEM systems installed at WCSD sites provide the appropriate payback. Since

2005, WCSD has installed 36 solar and wind systems through Nevada's incentives programs and

received $17.5 million in incentives for these projects. For 32 of 36 projects, NV Energy has

information demonstrating that the incentives covered 88.6 percent of the total system costs. In

addition, these systems have resulted in energy savings of at least $1,338,787 through October

2015. WCSD is on pace to save approximately $365,000 annually going forward if no changes

are made to the NEM1 rates. (Ex. 85A at 2-4.)

BCP Supplemental Position

175. BCP states that the economic payback for NPC's average residential NEM1

ratepayer based on the old NEM rates was approximately 18 years. There is no economic

payback for a similar ratepayer under the new NEM rates. (Ex. 119A at 2, 3-5.)

176. BCP recommends that the Commission grandfather adj NEM1 ratepayers that

meet the definition of paragraph (a) of subsection 1 of Section 2.95 of SB 374 for a period of 20

years from the date of interconnection. Any NEM ratepayers who complete application after the

235 MW threshold is reached should have to abide by the revised NEM tariff rate structure.

NEM1 ratepayers who made substantial investments with their own money, even after

accounting for tax credits and So1arGenerations program rebates, should be given an opportunity

l al
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to recover their investments. (Ex. 119A at 2, 14-17.)

177. BCP states that a 20-year period is appropriate for three reasons. First, NEM

ratepayers should be given an opportunity to recover the costs of their investment in a NEM

system, which takes on average 18 years. Second, NV Energy issued a news release proposing

to allow NEM1 ratepayers to remain on the old NEM rates for as long as 20 years. Third, a 20-

year period from the date of interconnection allows all NEM1 ratepayers the same period of time

to recover their investments. (Ex. 119A at 18.)

178. BCP states that the legacy NEM rate structure should stay with the customer and

premise. The customer who made that investment should be able to recover the investment on

the premise where the solar PV was installed before the 235 MW threshold was reached. If a

NEM system fails and the customer replaces the system for no more kilowatts than the original

solar PV generator, then the customer should be able to keep the rate structure for the period of

time remaining in the grand fathering clause. Any additional panels should be subject to the

NEM2 rate structure given that they were added after the 235 MW threshold was reached. (Ex.

119A at 17.)

179. BCP states that the grand fathering of NEM1 ratepayers provides a comparable or

lower price per kilowatt hour for energy from the customer-generators than the price per ldlowatt

hour for recent large-scale solar PV and other renewable energy contracts that are passed through

to ratepayers. The carry-forward rate under the old NEM rates was $0.11289 for an NPC

residential NEM1 ratepayer and $008829 for an SPPC residential NEM1 ratepayer. For the

three large-scale solar PV contracts placed into service from 2012 to 2014, the average price

passed-through to NPC's ratepayers was approximately $0.135 (Silver State Solar Power North),

$0.112 (Spectrum Nevada Solar), and $0.117 (Mountain View Solar). (Ex. l19A at 2-3, 18-23.)

ll u
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180. BCP states that any subsidies to grandfather all NEM1 ratepayers under the old

NEM rates are less than NV Energy's net annual expense for the One Nevada Transmission Line

("ON Line"). The estimated annual expense for NPC's ratepayers for the ON Line in order to

transfer renewable energy from north-to-south or south-to-north is $44.2 million. The subsidy

for NEM1 ratepayers is only $16 million annually. (Ex. l 19A at 3, 23-25.)

181. BCP states that grandfathering NEM1 ratepayers is consistent with the energy

policies to promote renewable energy as codified in various Nevada Revised Statutes from 1997

until the present. In 1997, the Nevada Legislature passed SB 255 to provide for NEM in Nevada.

The original statute limited the size of NEM systems to no more than 10 kilowatts. In 2003, the

Nevada Legislature passed AB 431 to increase the allowable size of NEM systems to no more

than 30 kilowatts. In 2005, the Nevada Legislature passed AB 236 to increase the allowable size

of NEM systems to no more than 150 ldlowatts. Finally in 2007, the Nevada Legislature passed

AB 178 to increase the allowable size to no more than 1,000 kilowatts. In 2001, the Nevada

Legislature passed SB 372 to establish a renewable portfolio standard ("RPS") in Nevada. The

RPS has been amended several times since 2001 and the current RPS requirement is 25 percent

of energy sales by 2025. In 2003 the Nevada Legislature passed AB 296 to provide a 2.4

multiplier for calculating RPS credits for certain solar PV systems, recognizing that rooftop solar

PV was more expensive on a per ldlowatt hour basis than other forms of renewable energy. In

2013, the Nevada Legislature passed SB 252 to eliminate the solar PV multiplier for systems

installed after December 31, 2015. (Ex. 119A at 3, 25-27.)

182. BCP states that if NEM 1 systems are not grandfathered, the solar PV industry will

view Nevada as a hostile regulatory environment and any future development of the rooftop solar

PV industry in Nevada will cease, which is contrary to the legislative policies expressed in NRS

l fun
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704.766 and 701B.190. (Ex. 119A at 27.)

183. BCP states that the Commission should explore some of the other options in

Section 2.3 of SB 374 to provide for the continued development of distributed solar PV in

Nevada. If NEM2 systems were limited to an allowable size of no more than 10 ldlowatts, like

originally provided for in SB 255, and an annual MW cap were established for the total net

capacity that could be reached, then the development of the distributed solar PV industry in

Nevada could continue as long as the billing structure was consistent with NRS 704.775. (Ex.

119A at 28-29.)

184. BCP states that it is unaware of any education outreach it has provided to solar

customers regarding the NEM changes pursuant to SB 374. (Tr. at 1443-1445.)

GBSC Supplemental Position

185. GBSC recommends that the NEM ratepayers remain on the existing legacy rate

schedule. This should include all NEM ratepayers who submitted a reservation prior to the

approval of new rates on December 31, 2015. Each of the NEM systems was designed to

conform to this rate structure, and any deviation from it will create endless conflicts. This serves

to protect the investments made by NEM ratepayers and investments made by the industry in

developing projects prior to the decision on the new rates. (Ex. 116A at 1-2.)

186. GBSC recommends that the NEM ratepayers be grandfathered indefinitely, until

such time as the owner of the parcel chooses to take service under another schedule. NEM

ratepayers must be allowed the opportunity to fully recover all return on investments ("ROP').

Recovery of an accurately calculated ROI is a complicated formula that GBSC has seen no

evidence that any party nor this Commission is prepared to calculate. This inability to quantify

is exacerbated by the fact that there are an estimated 17,000 separate investments requiring full
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recovery of ROI. Also, while the expected minimum production of a solar system is a figure that

can be quantified, the anticipated production is far more abstract. So, a ratepayers anticipated

recovery of an investment could easily stretch out beyond 40 years. Therefore, the only feasible

and reasonable method to allow recovery of the investment is to permit those investments to

fully mature. Any impositions of time limits, or limiting of future alterations to the NEM' system

will only serve to discriminate and unjustly penalize at least some portion of the NEM1 ratepayer

class. GBSC also acknowledges that some NEM1 ratepayers only installed their NEM systems

for environmental and societal reasons. (Ex. 116A at 2.)

187. GBSC states that if there is attrition under the 235 MW threshold, additional

systems should be grandfathered into the group. Grandfathering appropriately serves to

acknowledge the investments of those ratepayers and the industry professionals who have

incurred significant expense to develop those projects. (Ex. 116A at 2.)

188. GBSC states that grandfathering could restore a measurable amount of consumer

confidence in the market. Also, a failure to grandfather will serve to reduce the existing quantity

of operational DG systems. Grandfathering would preserve the economic benefits of the systems

included and respects the terms that the NEM ratepayer accepted when he/she chose to invest in

the NEM System. (Ex. 116A at 3-4.)

189. GBSC states that ratepayers who realize bill savings from DG inevitably

spend a significant portion of those savings in the local community. GBSC makes no

presumptions on how the various companies structure or manage their assets regarding leased

DG nor on those models' effect on the economy. The old NEM rates clearly offered large

benefits for local economies,and those benefits have been erased by the newNEM rates. (Ex.

1l6Aat3.)

all



NPC SPPC NV Energy
Total

Installed | -Pi line Total Installed Pi line Total
10-Sep-15 l0,758 13,388 24,146 1,868 929 2,197 26,943
Residential (Para. 88, fn. 12 23,422 2,461 25,883
Minimum Subsidy (Para. 88 $14,591,669 $1,159,301 $15,750,970
23-Dec-15 l5,075 13,529 28,604 2,545 993 3,447 32,051
Single Family (Para. 88, ff( -
12)

28216 3,033 71,779
| .Subsidy unit Pala. 88 | .@ $623 r unit $17,285,683 r unit@$471 $1,428,713 $18,714,396

Incremental $2,694,014 $269,4l2 $2,963,426
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190. GBSC states that none of its members provided any information about SB 374 to

its solar customers. (Tr. at 1403.)

NV Energy Supplemental Position

191. NV Energy recommends that the Commission establish September 10, 2015, as

the point of demarcation for managing change. 28 This effectively is the date on which installed

capacity plus capacity of applications in the pipeline settled at 235MW. Initially the installed

capacity plus the capacity of applications in the pipeline received reach 235MW on August 20,

2015. However, NV Energy managed the application queue. As attrition occurred, NV Energy

notified applicants that their application fell under the 235 MW mark referenced in SB 374. On

December 15, 2015, NV Energy notified an applicant who submitted a completed application on

September 10, 2015, that his/her application now fell within the 235 MW threshold. Thus

September 10, 2015, is the last day on which installed capacity plus the capacity of applications

in the pipeline was at or below 235 MW. To the best of NV Energy's knowledge, every

applicant who submitted completed application after September 10, 2015, received notification

that the ratepayer did not qualify for NEM1 status. (Ex. 103A at 41-42.)

192. NV Energy provides the following table of the number of installed systems and

applications in the pipeline on the relevant dates :

is NV Energy states that "grand fathering" is an ambiguous term that might meandifferent things to different
individuals and, therefore, is best understood within the context of managing change associated from one pricing
structure and regime (that yields a cost shift) to another pricing structure and regime (that does not include a cost
shift). NV Energy prefers to use the term "change management" to describe the debate. (Ex. l03A at 10-11.)

I
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NV Energy states that the cost shift from NEM ratepayers to non-NEM ratepayers is

approximately $623 and $471 for each single family residential NEM ratepayers within NPC's

and SPPC's service territory, respectively. Using those amounts, the annual subsidy is estimated

to be $15.75 million if September 10, 2015, is the point of demarcation and $18.71 million

annually if December 23, 2015, is the point of demarcation. The calculations only reflect the

cost shifting associated with single family residential installations. Applications and installations

in the general service, large single-family residential and multi-family residential classes are not

reflected in the calculations. While the Commission correctly found that 97 percent of

installations within NPC's service territory and 88 percent of installations within SPPC's service

territory were single family installations at the time of the filing, more than 99 percent of

applications in the pipeline are for single family residential applications. So, these calculations

are a reasonable estimate of the total cost shift from NEM ratepayers to non-NEM ratepayers in

the residential and small commercial service classes. (Ex. 103A at 43-45.)

193. NV Energy states that a laddering process reflects the principle of "gradualism."

Gradualism is the concept used by utility regulatory commissions to manage change associated

with moving utility prices to reflect new or changing rate structures of costs of service. Change

management options are spread across a spectrum, from an immediate single step change from

one pricing structure and regime to a significantly delayed implementation followed by an

immediate change. Staff's proposal is at one end of the spectrum, and TASC's proposal is at the

other end. (Ex. 103A at 45-49.)

194. NV Energy states that the Commission should consider seven alternatives for

reducing and eventually eliminating the unreasonable cost shift created by the pre-SB 374

regime. The Commission should then adopt the alternative that balances the interests of NEM
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and non-NEM ratepayers. The primary consideration in this balancing test should be the

magnitude of the cost shift that results from the change management solution selected by the

Commission. (Ex. 103A at 49-50.)

195. NV Energy recommends that the Commission evaluate and choose one of seven

alternatives for eliminating the substantial subsidy (i.e. cost shift) created by the old NEM rules.

The cost shifting is the product of a 1997 pilot program that required NV Energy to provide

service to NEM ratepayers with a specific rate structure designed to encourage what was then a

new technology and a nascent industry. NV Energy proposes to use September 10, 2015, as the

point of demarcation for NEM ratepayers who would qualify for the change management

strategy adopted by the Commission. NV Energy. This represents the last date upon which a

NEM ratepayer was included under the 235 MW cap established by SB 374. The seven options

for managing change described below are:

Option 1:
Option 2:
Option 3:
Option 4:
Option 5:
Option 6:
Option 7:

gradual changes over 4 years,
gradual changes over 8 years,
gradual changes over 12 years,
gradual changes over 16 years,
gradual changes over 20 years,
delay a course correction for 10 years, or
delay a course correction for 20 years.

Under Options 1-5, NEM ratepayers would see four gradual changes of varying lengths over the

transition period. Under Options 6-7, NEM ratepayers would only see one step change, and that

change would be delayed for the length of the transition period. In evaluating each of these

options, the Commission should consider the cumulative cost shifting associated with each

option when it balances the interests of all utility ratepayers. The following is the total costs that

would be shifted to non-NEM ratepayers using a point of demarcation of September 10, 2015:

Option 1: ~$27 million
Option 2: ~$54 million
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Option 3: --$81 million
Option 4: ~$109 million
Option 5: ~$l36 million
Option 6: ~$l58 million
Option 7: ~$315 million

(Ex. 103A at 5-6, 50.)

196. NV Energy states that the 16 and 20-year ladders (Options 4 and 5) have

cumulative cost shifts that are lower than the 10-year delay in the step change (Option 6). Also,

the 10 and 20-year delays of a step change (Options 6 and 7) do nothing to gradually effect a

change and do not avoid, reduce or eliminate the current cost shift for the entire period of the

delay, these two options provide little value if the Commission is concerned with allowing NEM

ratepayers time to adjust to incremental different price signals. (Ex. 103A at 53.)

197. NV Energy states that the Commission could also consider regulatory precedent

and/or the magnitude of the subsidies expressly adopted by the Nevada Legislature for ce11:ain

specific purposes when selecting a process for reducing and eliminating the unreasonable cost

shift that occurs under the legacy NEM rate structure. First, in 1982 SPPC acquired electrical

service connections from CP National, including residential customers in the Elko area. In 1983

the Commission provided for a seven-year transition period (actually lasting nearly ten years),

providing for separate service rates for former CP National customers. Second, in 2013, the

Legislature enacted the economic development rider (NRS 704.7871 to 704.7882) establishing a

subsidy in the form of a rate reduction to certain qualifying customers. The program is capped at

50 MW, which equates to approximately $31 million over the discount period statewide. The

Commission can rely on these regulatory policies as compass points as it considers and selects a

change management process for first reducing and then eliminating the cost shifting that occurs

under the legacy NEM rate structure. (Ex. 103A at 54-55.)
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198. NV Energy states that Options 2 and 3 are more closely aligned with the express

economic development rider subsidy and the gradual transition for Elko residential customers to

system-wide rates. Options 4 and 5 place greater weight on the length of the total transition

period and less weight on cost shifting. (Ex. 103A at 57.)

199. NV Energy states that Options 6 and 7 would step back on the ladder and remove

any progress made in reducing the total annual costs shifted to non-NEM ratepayers. These two

options do not produce incremental changes. Instead, the options simply delay the necessary

course correction identified by the CoImission. If the Commission selects one of these

alternatives, NV Energy recommends that the Commission establish (as it already has) separate

classes for NEM ratepayers and then perform an interclass rebalancing calculation to reassign the

revenue shortfall to all customer classes-the amount of the subsidy is transparently transferred

to other network users. There would simply be two separate rate categories within those classes.

One rate category would have the same rats as the otherwise applicable full-requirements class,

while the other rate category would be assessed cost-based rates and the value-based excess

energy credit set by the Commission. (Ex. 103A at 57-58.)

200. NV Energy states that beginning in July 2015, every ratepayer who submitted a

completed application for NEM service received an electronic mail from NV Energy that

contained information regarding SB 374. In particular, the message stated:

... we are not able to guaranteed that your system will be eligible for net
metering under the current rules and at the current net metering rates. Given the
Public Utilities Commission of Nevada is in the process of adopting new rules
and rates, we are also unable to provide you with an estimate of the rate that may
be applicable to energy usage at your premise or energy produced by your new
rooftop solar system. While we recognize this situation leaves open many
questions and is not desirable for anyone involved, we felt it important for you as
our valued customer to be aware of the current status of the rules and rates
applicable to your new rooftop solar system.

Ill
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From August 3, 2015, though August 20, 2015, when the 235 MW threshold was met, every

ratepayer who submitted a completed application for NEM service during this period received an

electronic mad] from NV Energy that contained information regarding SB 374. In particular, the

message stated:

Based on the time your application was submitted, your project is subject to
interim net metering rules and rates. The Public Utilities Commission of Nevada
is scheduled to establish new rules and rates on or before December 31, 2015.
The new rules and rates could differ from the interim rules and rates and the new
rules and rates may be applied to you.

From August 20, 2015, through December 24, 2015, after the 235 MW threshold was met and

until the Commission's Order on the new NEM rates was issued, every ratepayer who submitted

a completed application for NEM service during this period received an electronic mail from NV

Energy that contained information regarding SB 374. In particular, the message stated:

Based on the time of your application was submitted, your project is subject to
new net metering rules and rates. The Public Utilities Commission of Nevada is
scheduled to establish new rules and rates before December 31, 2015. The new
rules and rates could differ from those rules and rates previously applicable to a
net metering system.

Notifications through U.S. mail with identical information referenced above were sent from

August 20, 2015, through December 24, 2015. (Ex. 103A at 15-18.)

201. NV Energy states that NEM ratepayers and the system owner (where the NEM

ratepayers is not the system owner) are required to execute a standard form letter agreement

addressing their interconnection agreement. Since 2004, each iteration of the interconnection

agreement includes the governing authority (Section 9), which states that the NEM tariffs may be

amended by the Commission at any time. From 2004-2008, Section 9 stated:

Utility's distribution tariffs may be amended by the PUCN at any time.

From 2009-present, Section 9 stated:

Lu
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This Agreement shall be governed and construed under the laws of the State of
Nevada as they may be amended or superseded from time to time. The Public
Utilities Commission of Nevada ... or the Utility may amend its tariffs upon
Commission approval, which amendments are subject to public noticing
requirements.

(Ex. 103A at 19-21_)

202. NV Energy recommends that the Commission consider the NEM1 system as

being tied to an address, a premise, or an account. (Hearing Tr. August 21, 2015 at 71.) This is

consistent with the Commission's finding in Docket No. 02-06041, where Kerr-McGee was

allowed to sell its property and the entity purchasing the property was allowed to assume the

benefits of the special contract for power from the Hoover project. Similarly, this would allow a

NEM1 ratepayer to sell a property, and then the individual who purchases that property will step

into the shoes of the NEM1 ratepayer and continue to receive NEM service under the existing

rates. (Ex. 103A at 21-23.)

203. NV Energy recommends that facilities that fail or fall into disuse should not be

back-filled or replenished. As time passes, facilities within the 235 MW threshold that fall out of

use should be eliminated from the NEM1 designation. (Ex. 103A Ar 23.)

204. NV Energy recommends that if a NEMI facility is expanded, the entire facility

should fall under the new NEM rates and tariffs. (Ex. 103A at 23-24.)

205. NV Energy states that approximately 27,500 (or 80.lpercent) of all NEM1

installations and applications for NEM service received byNV Energy before December 31,

2015 were completed using incentives paid from the Solar Energy Systems Incentive Program

adopted in 2007 (see NRS 701B.190). Both NRS 701B. 190 and 704.766 address the pre-SB 374

regime. Under SB 374, the Commission is charged with deciding the extent to which the pre-SB

374 regime will be replaced by the new NEM rates and tariffs. (Ex. 103A at 24-25.)
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206. NV Energy states that grandfathering does not encourage solar development,

which is a forward-looking concept. NEM 1 ratepayers have already made their decision to

purchase or lease a NEM system, or purchase energy from an owner of a distributed renewable

generation system through a power purchase agreement ("PPA"). Allowing a specific group of

NEM ratepayers to continue to receive service under the pre-SB 374 regime (thereby shifting

grid cost responsibility to non-NEM ratepayers), or to gradually transition toward cost-based

rates over time does not encourage NEM1 customers to take any action that would impact the

future development of solar distributed generation. (Ex. 103A at 25-26.)

207. NV Energy states that grandfathering probably aide in establishing a sustainable

and self-sufficient solar renewable energy industry in Nevada. The majority of NEM1 ratepayers

have entered into long term contracts, either PPAs or lease agreements, with third-party solar

providers. To the extent NEM 1 ratepayers do not believe they will obtain the benefit of their

contracts with third-party solar providers, those providers can expect payment defaults and

lawsuits challenging their underlying agreements. Grandfathering may have the forward-looking

impact of forestalling payment defaults and lawsuits from discontent NEM1 ratepayers. (Ex.

1%Am%J

208. NV Energy states that grandfathering does not encourage future investment in

renewable energy resources. Continuing to charge NEM ratepayers prices that do not reflect the

cost of the unique services those ratepayers receive does not encourage those ratepayers to take

any action that would impact the future investment in renewable energy resources.

Grandfathering will extend or perpetuate cost shifts. From a macro-economic perspective, a

ratepayers who is subjected to cost shifts will have less ability, and be less likely to invest in

renewable resources. Furthermore, perpetuating a cost shift might actually discourage more

\ II
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economically efficient investments in renewable energy. (Ex. 103A at 27-28.)

209. NV Energy states that grandfathering does not stimulate the economic growth of

this State. The stimulation of economic growth is a forward-looking concept. NEM1 ratepayers

have already made their decision to install a NEM system and third-party developers have

already responded to those decisions. From a macro-economic perspective, if NEM1 ratepayers

are able to avoid or delay paying all or a portion of the new NEM rates, they will have more

disposable income, and to the extent they spend that disposable income in Nevada, may have a

stimulating impact on the Nevada economy, however, this impact may be all or partially offset

by the dampening impact that cost shifts have on non-NEM ratepayers, who will reduce their

disposable income. Grand fathering does not create disposable income, it transfers disposable

income from one customer group to another customer group. (Ex. 103A at 28-29.)

210. NV Energy states that grandfathering may enhance the continued diversification

of the energy resources used in this State if it causes NEMI ratepayers to retain their solar

systems longer. (Ex. 103A at 29.)

211. NV Energy states that grand fathering is a change management tool. There are

very real and significant difficulties in tying a grand fathering mechanism to either the payback

for the cost of a NEM system as recommended by BCP or the length of the NEM ratepayer's

contract with its third party solar provider. First, for some ratepayers, the installation of rooftop

solar has nothing to do with economics. For these ratepayers, tying a grand fathering mechanism

to the terms and conditions of any agreements related to their investment makes no sense.

Second, the terms and conditions of the contractual commitments governing rooftop solar

installations are extremely variable, accomplished through one of three primary commercial

structures: purchase/installs, purchased power agreements, and leases. Even TASC's witness
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stated that it is difficult to do a payback period under these approaches. (Tr. at 376.) There is no

uniformity in the costs of equipment or installations, the duration of financing agreements, or

interest rates or other terms and conditions. Neither NV Energy nor the Commission is privy to

or has access to the NEM ratepayers' contemporaneous break-even estimate. (Ex. 103A at 29-

34.)

212. NV Energy states that the grandfathered ratepayers are shielded from the new

NEM rates and tariffs. The non-NEM ratepayers are harmed when the cost shift continues to

grow, which is what occurs as the change management process is extended over a longer period

of time. (Ex. 103A at 34-35.)

213. NV Energy states that when SolarCity's PPAs and leases are monetized, through

transfers to third-party financing funds, it appears that the monthly payments from SolarCity

customers are also transferred to the third-party financing funds. It is unclear who has a

controlling interest in the PPAs and leases transferred into these funds. Sur Run has established

24 investment funds, which represent financing for an estimated $4.0 billion in value of solar

energy systems on a cumulative basis. Both So1arCity and Sur Run are in the best positions to

identify these funds and whether any proceeds from their customers in Nevada remain in

Nevada. (Ex. 103A at 35-38.)

214. NV Energy states that there are potential drawbacks to the installation of rooftop

solar systems. Many PPAs and lease agreements remain with the house, potentially hindering

sales and refinancing. Such long-term contractual commitments can outlast the customer's roof,

the customer's occupancy of the home, or the third-party contractor's business life. As a semi-

permanent fixture, there is the potential that the work performed by a solar installer can void a

roof warranty or impact roof maintenance. (Ex. 103A at 38.)

I
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215. NV Energy states that there generally has been a drop in the purchase power price

for large scale solar projects and rooftop solar projects. Large scale solar has seen a significant

drop in price. The first solar contract signed by NV Energy was at $185/MWh (18.5 cents per

ldlowatt hour) with escalation, while the most recent large-scale solar projects approved by the

Commission on September 15, 2015, (Boulder Solar and Switch Station) and on January 25,

2016, (Playa Solar I (First Solar) and Boulder Solar II (Sunpower)) contained the following

pricing: Boulder Solar-4.6 cents per ldlowatt hour, with no escalation, Switch Station-3.87

cents per kilowatt hour, with 3 percent escalation, Playa Solar 1-3.87 cents per kilowatt hour,

with 3 percent escalation, and Boulder Solar 11-3.99 cents per ldlowatt hour, with 3 percent

escalation. Meanwhile, the installed cost of rooftop solar generally has been declining but

recently began increasing. The installed cost in 2008 was $9. 1/watt ($9, 100/kilowatt) to

$4.9/wart ($4,900/ldlowatt) in 2015. (Ex. 103A at 39-41.)

SEIA Supplemental Position

216. SEIA states that grand fathering will encourage the development of solar

distributed generation systems in Nevada. In order for consumers to invest in solar distributed

generation systems, they must be able to accurately evaluate the costs and benefits of that

investment. In order to accurately evaluate that investment, consumers must be able to

determine what those costs and benefits of the investment will be over time. If the policies

relating to the investment are subject to substantialchange over that period, consumers cannot

accurately determine whether the investment presents a positive economic benefit, and they will

not mad<e the investment. The effective evaluation and continued investment, therefore, requires

a reasonable degree of regulatory certainty. (Ex. 114A at 4.)

217. SEIA states that in this case, new NEM rates represent an abrupt and drastic
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departure from the legacy NEM rates. The new NEM rates drastically reduce bill savings for

NEM ratepayers who in some circumstances have financed or leased their NEM system over a

period of time that has not yet come to a close, dictating an entirely different economic outcome

than was anticipated at the time those NEM ratepayers evaluated their initial investment. Many

of those NEM ratepayers would likely not have made the investment had they been aware of the

potential change at the time they invested. Such a change in rates not only undermines the value

of those investments, but it reflects a disregard for the regulatory certainty required to incentivize

ratepayers to invest in solar distributed generation systems. Failing to grandfather existing NEM

customers will signal that the Commission is not concerned with the effect on rate structure

changes for existing NEM ratepayers and the impact it has on their initial investment in

evaluating proposals to change the operating rules under which those NEM ratepayers take

service. (Ex. 114A at 5.)

218. SEIA states that disregard for NEM ratepayers' investment expectations would

send a chilling signal to potential solar distributed generation customers going forward because

they cannot rely on the rate structure in place at the time of the evaluation of the initial

investment. Very few people will invest in NEM systems, and solar installation companies will

cease to offer their products and services in Nevada because there will be no demand for the

NEM systems. (Ex. 114A at 5-6.)

219. SEIA states that grandfathering existing NEM ratepayers would reflect the

Colnlnission's acknowledgement of the fact that NEM ratepayers made their initial investment

with certain expectations consistent with the policies in place at the time of the investment and

will honor those expectations over the life of the investment. This will ensure that future NEM

ratepayers are not deterred from malting the investment because of a perceived instability in the
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regulatory climate associated with the investment. NEM ratepayers reasonably understood that

their rates could change in the same manner as other non-NEM ratepayers, but it is not

reasonable ro assume that their rate structure could be entirely overhauled, particularly with the

export of energy no longer valued at retail rates. (Ex. 114A at 6.)

220. SEIA states that grandfathering affirms a commitment to regulatory certainty.

Grandfathering ensures that ratepayers will not be deterred from future investment on account of

regulatory uncertainty. For these reasons, grand fathering also aide in establishing a sustainable

and self-sufficient solar renewable energy industry along with private investment in renewable

energy resources, stimulates the economic growth of Nevada, and enhances the continued

diversification of the energy resources in Nevada. (Ex. 114A at 7-11.)

221. SEIA states that the term "renewable energy resources" is limited to NEM

systems as that tern appears in NRS 704.766(1). NRS 704.766(1) lays out the policy objective

with respect to NEM systems specifically. As such, the Legislature appears to have set forth

policies to encourage investment in renewable energy resources in the specific form of NEM

systems. (Ex. 114A at 9.)

222. SEIA recommends that the Commission grandfather all residential rooftop solar

customers with applications for service in before the Commission issued its Order on December

23, 2015, in the interest of regulatory certainty. Each of those customers made an investment

decision based on the prior rate structure and therefore had a reasonable expectation that the rate

structure in place would continue over the life of their investment. The fact that those customers

knew or should have known that this proceeding was pending is irrelevant-the outcome was

entirely speculative, no NEM ratepayer or prospective NEM ratepayer knew what rate structure

would be imposed on them. A minimum grand fathering period of 20 years represents reasonable
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(investment backed) expectations of NEM ratepayers given the average life expectancy of solar

panels, as well as NEM lease and financing arrangements. A 20-year period is consistent with a

recent decision in California. In Hawaii, grandfathered NEM ratepayers are authorized to take

service under the NEM tariff indefinitely. (Ex. 114A at 11-13.)

223. SEIA states that it is a trade association with no consumer education and,

therefore, has not provide any information to solar customers regarding NEM changes pursuant

to SB 374. (Tr.at 1372.)

Staff Supplemental Position

224. Staff recommends that the NEM rate structure already established by the

Commission apply to all NEM ratepayers, including NEM ratepayers who participated in NEM

prior to the 235 MW cap under SB 374 being met. First, there was consensus among

stakeholders during the 2015 legislative session on the language of SB 374, which plainly

provides that the Commission may determine whether grandfathering of NEM1 ratepayers

should occur. Second, regulated utilities like NV Energy are generally not allowed to

discriminate. The ratemaking principle of horizontal equity supports treating equals (NEM

ratepayers) equally. Third, NV Energy used NEM 1 ratepayers as the proxy for NEM2 ratepayers

for the cost of service study. It is not appropriate to use NEM1 data for NEM2 ratepayers and

then not apply those same rates to NEM1 ratepayers. Fourth, the new NEM rates provide a more

accurate signal of the value of excess generation to all NEM ratepayers. Providing different

price signal to similar ratepayers is illogical and potentially confusing. Fifth, it is not practical to

track different generations of customers, especially when considering factors like whether the

grandfathered NEM rates would stay with the customer or account and any additional costs to

track these differences should be allocated to the NEM classes. Finally, TASC has filed suit
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claiming anticompetitive causes of actions against Salt River Project for differential treatment of

NEM ratepayers, and has not explained how the Comlnission's potential differential treatment of

NEM ratepayers would not be used by TASC or its members or others as a basis to attack NV

Energy and/or the Commission for alleged anticompetitive efforts. (Ex. 121A at 19-20.)

225. Staff states that the Commission could consider a laddering period so that there

are slower incremental approaches to cost-based NEM rates. The Commission could establish a

transitional period of 10 years and correspondingly impose annual 10-percent incremental steps

toward cost-based NEM rates. The BCP previously suggested an 8-10-year grand fathering

period for NEM 1 ratepayers, which equates to a total subsidy of at least $128-160 million. By

utilizing the longer duration proposed by BCP in combination with the laddering or

partial/incremental grand fathering approach, the Commission would significantly decrease the

cost-shift from NEM1 ratepayers. Another option would be to sync the grand fathering with the

So1arGenerations program, which is set to expire on December 31, 2025. While theNRS 701B

program is clearly a different program from NEM, the Commission could logically sync the

timeframe for incentives to be paid to assist in jump-starting the industry with the continuation of

non-cost-based rates that also jump-started the industry. A further option could be to compare

the time allowed for NV Energy to adjust to changes as a result of a customer departure pursuant

to NRS Chapter 704B. The Commission could consider giving NEM1 ratepayers a similar

amount of time (6 years) to modify their behavior and investments. Finally, the Commission

could choose a grand fathering period to match the payback data presented in this case ranging

between 5, 8, 10, 16, or 17 years. (Ex. 121A at 20-22.)

226. Staff states that it uses the term "grandfather" to apply to ratepayers who applied

for NEM up ro the 235 MW cap (which are referred to as NEM1 ratepayers) and not to the
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ratepayers whose applications/instdlations would exceed the 235 MW cap (which are referred to

as NEM2 ratepayers). Subsection 23(3) of SB 374 plainly establishes the cutoff for any

potential grandfathered NEM ratepayers as NEM ratepayers who submitted completed

applications under the 235 MW threshold. The 235 MW threshold is echoed in subsection

2.95(1)(a) of SB 374 to establish the timeframe for the shift to cost-based rates for NEM

ratepayers. Nothing in SB 374 points to a different cutoff. (Ex. 121A at 1-3.)

227. Staff recommends that if the Commission decides to grandfather certain NEM

ratepayers, those ratepayers should be tracked in a rate class separate from both non-NEM

ratepayers and NEM ratepayers who are not grandfathered. If effect, that would create multiple

NEM classes: one for NEM 1 grandfathered ratepayers, which would be closed to new applicants,

a second NEM class for NEM2 ratepayers, and a third (or subset of NEM2) for NEM2 ratepayers

who choose the TOU option. Staff is not recommending that the Commission consider merging

the NEM1 ratepayers back in with non-NEM ratepayers. (Ex. 121A at 2-3.)

228. Staff presents publicly available information from the parties' and other public

websites regarding whether ratepayers were informed that rates may change as a result of the

legislative mandate in Section 23(3) of SB 374. First, the Sample Interconnection Agreement

for Net Metering of Renewable Energy Generating Facilities from NV Energy's website contains

the following regarding governing authority:

This Agreement shall be governed and construed under the laws of the State of
Nevada as they may be amended or superseded from time to time. The Public
Utilities Commission of Nevada ("Commission") or the Utility may amend its
tariffs upon Commission approval, which amendments are subject to public
noticing requirements .

The Sample Interconnection Agreement provided by NV Energy accurately represents to any

NEM ratepayers that tariffs and laws could change. Bombard, a party to these proceedings,
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provides a "news" tab on its website that appears to be updated from time-to-time with

information regarding the passage of SB 374 and the Commission's rulings in these Dockets.

Staff did not find a discussion of subsection 23(3) of SB 374 on the websites for SolarCity

(former member of TASC), Sur Run (member of TASC), or SUNworks (member of GBSC).

Dockets) website. Thus, based on the publicly available website information provided by NEM

installation/financing companies that are parties to these proceedings, only Bombard

acknowledges SB 374 and potential changes to NEM rates. However, NV Energy's Sample

Interconnection Agreement plainly states that Nevada laws and applicable tariffs are subject to

change, and all NEM ratepayers must execute an Interconnection Agreement in order to be

allowed to connect to NV Energy's distribution grid. (Ex. 121A at 3-6.)

229. Staff states that grandfathering possibly encourages the development of solar

distributed systems in Nevada. Grand fathering would not for those who have already installed

the NEM systems, but grand fathering would encourage the completion of those system that have

yet to be built. This would be a short-term boost and Staff does not have any data to show

whether or not grandfathering NEM1 ratepayers will bring businesses back that are no longer in

business. (Ex. 121A at 6-7.)

230. Staff states that grandfathering is not likely to aid in establishing a sustainable and

self-sufficient solar renewable energy industry in Nevada. It is possible that a business could

find a sustainable business model dealing primarily in maintenance and possibly panel additions.

However, grandfathering does not make the overall industry more sustainable or self-sufficient.

Instead, the estimated cost-shift from what appears to be less-affluent non-NEM ratepayers to

more affluent NEM ratepayers is eye-opening: over $16 million per year and totaling over $400

million using a 25-year NEM system life expectancy for all NEM 1 ratepayers. Nevada
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legislators prophetically explained during the discussion on SB 374 that solar

installation/financing companies' business models would need to change as cost shifts or

subsidies are reduced. Senator Kelvin Atkinson stared in relevant part:

When these things [subsidies] go away, you do have to change your business
model somewhat. If you have made billions of dollars the last few years, you
should be able to afford to do that. While we will have some people disagree with
that, that is exactly what we believe. Some of these industries will have to change
their business model to tit what Nevada is going to be doing.

(Minutes of May 20, 2015 Meeting of the Assembly Committee on Commerce and Labor, at 50.)

It is important to note that the combination of the Federal Income Tax Credit ("FITC"),

SolarGenerations program incentives, and prior non-cost-based NEM rates jump-started the

NEM portion of the solar industry in this State. Those other two financial incentives (the FITC

was recently extended and SolarGenerations program incentives funds remain though dwindling)

continue and may continue to support sustainable NEM in Nevada in the future. (Ex. 121A at 7-

8.)

231. Staff states that most NEM1 ratepayers have already made the investment, so

grandfathering them is not likely to encourage further private investment in small-scale systems.

Grandfathering may encourage limited private investment in the short-term for ratepayers who

applied for NEM under the 235 MW threshold but who have not actually installed or energized

their NEM system. (Ex. 121A at 8.)

232. Staff states that the term "renewable energy resources" as used in the declaration

of the legislative purpose of NEM, NRS 704.766(1), is not separately defined in the NEM

statutes and is certainly not limited to NEM systems. The definition of "renewable energy" in

the NEM statutes incorporates by reference RPS statutes' definition of "renewable energy," NRS

704.7811. In the RPS statutes (specifically, NRS 704.7811, 704.7815, and 704.7823),
J
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"renewable energy" is defined to include but not be limited to biomass, geothermal energy, and

waterpower, "renewable energy systems" are defined to include NEMs but extend beyond them

to even cover "qualified recovery process" facilities (except tires). If the Legislature had wished

to declare Ir is the purpose of the NEM statutes to be focused solely on NEM, the Legislature

could have plainly stated as much. Instead, the Legislature appears to have recognized that NEM

is just one piece of the larger renewable energy resources puzzle. Cost-based rates that may

increase costs for NEM systems relative to other renewable technologies will encourage private

investment in other renewable technologies such as large-scale solar PV and storage technologies

which will stimulate the economic growth of Nevada and enhance the continued diversification

of the energy resources used in Nevada. While Staff has heard arguments that changing the

NEM rates and structure has a chilling effect on companies that choose to do business in Nevada,

the Commission very recently approved three solar PPAs that add 129 MW of solar generation

capacity in Nevada without negative impacts to ratepayers' rates. Therefore, the Commission

appears to have been consistent in its pursuit of least-cost renewable energy options for

ratepayers, and larger scale solar developers do not appear to have been chilled from developing

renewable energy resources inNevada. (Ex. 121A at 8-9.)

233. Staff states that grandfathering would have no significant effect on the economic

growth of the State. Many of the NEM1 systems have already been installed, and it is doubtful

that encouraging the remaining NEM1 systems to be installed would have any quantifiable effect

on economic development. (Ex. 121A at 10.)

234. Staff states that grandfathering has limited ability to enhance the continued

diversification of energy production to the extent that ratepayers may choose to maintain, repair,

or increase the number of their panels and output. However, the maximum installed capacity of
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grandfathered ratepayers is 235 MW, and is thus the maximum diversification for that type of

solar installation. (Ex. 121A at 11.)

235. Staff states that grandfathering should not be based on the individual payback for

the cost of the NEM systems. Payback periods cannot be reliably calculated and Staff simply

does not know what each of the approximately 17,000NEMI ratepayers' sales materials,

contracts, and usages are, or what each individual payback period was expected or represented

for each type of solar installation (purchase, lease, or PPA). The limited data points Staff does

have based on sales material indicate payback periods of 5-9 years recently with longer payback

periods for older systems. Staff calculated a simple payback period with many simplifying

assumptions for a residential NEM ratepayer both under the legacy NEM rates and new NEM

rates. For NPC's service territory, the payback period is approximately 16 and 29 years. For

SPPC's service territory, the payback period is approximately 17 and 25 years. Notwithstanding,

Staff believes it is practically impossible to base the duration of any grandfathering on a true

payback period. (Ex. 121A at 11-13, Ex. 120A at 2-4.)

236. Staff states that NEMI ratepayers would clearly benefit from grandfathering.

Companies that lease solar equipment or systems under lease agreements would benefit from

grandfathering as those leases would remain more economically advantageous to continue as part

of their business models. Non-NEM ratepayers who are allocated and bear a larger portion of

fixed costs that grandfathered ratepayers would be avoiding through avoidedBTGR and other

variable rates would be harmed by a grandfathering scheme. Grandfathered ratepayers would

also contribute less to local government fees, which may impact city or county budgets to some

extent. (Ex. 121A at 13-14.)

237. Staff states that it has limited information on whether the monies paid to small-
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scale solar vendors stay in-State or goes out-of-State. Both So1arCity and Sur Run are registered

in Nevada as foreign corporations with primary offices in California. Also, in each of the

So1arCity and Sur Run contracts in evidence (see Ex. 64A, Attachment AMC-5 at 68, 113, 135,

136, 156, 157), one can see that any/all renewable energy credits, rebates, and environmental

attributes are stripped form the power that is being sold/lease to their customers. Thus, the

renewable energy credits can, and are, sold elsewhere to the sole benefit of the solar sales and

leasing company. Also, both SolarCity's and SunRun's contracts state that they are able to be

assigned, leased, subleased, sold, or transferred without the customer's consent. Staff does not

know where the customers' payments go or who controls the contracts at this time. (Ex. 121A at

15-16.)

238. Staff states that small-scale solar developers have contractual commitments

governing the transfer/sale of the home and attendant lease or PPAs. Often the potential

purchaser of the home with a lease or PPA is required to have a certain credit score in order to be

able to assume the lease or PPA and will have to agree to be bound by ad of the terms and

conditions set forth in the lease agreement. Whether or not the lease is acceptable to the

potential buyer depends on the solar facility's age, equipment type, output, current price of

electricity, their expected energy use and other terms of the lease/PPA. Most likely the lessor sill

have filed a UCC-1 Financing Statement on the records of the property where the system is

located, which gives notice of the lessor's rights relating to the solar system. Staff does not

know if a UCC-1 filing affects a person's ability to obtain a mortgage, refinance, or open a line

of equity. (Ex. 121A at 16-17.)

239. Staff states that if the Commission determines that grand fathering is appropriate,

the preferential rate should be attached to the system, not the ratepayer. The reason for
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recommending this treatment is that houses will be purchased and sold over time, so that

ratepayers may not maintain their unique account numbers, and the value of the solar system will

likely be included in the transaction to purchase/sell the home. It would be easier to administer

the grandfathering of a rate scheme if it followed the premise, thus avoiding the need to

continually monitor any home sale/purchase transactions for N E M I ratepayers. Staff strongly

recommends against grandfathering being attached to a person, as there is no guarantee that the

person could not sell the house with the solar panels and then install new panels at a new

residence causing confusion that could lead to arguments that the grandfathering should attach to

both the old and new residence. (Ex. l2lA at 18.)

240. Staff states that if the system fails, as long as the grandfathered rates attach to the

premise, the only decision the NEM ratepayer would need to make is whether it would be

financially viable to repair or replace the panels given whatever timeline is lai on the

grandfathering scheme. (Ex. 121A at 18.)

241. Staff states that there does not appear to be any practical way for Staff to confirm

whether panels are new, replacements, or additions to NEM systems. Thus, the only limiting

factor would be any maximum size under the NEM agreement signed by the ratepayers with NV

Energy. (Ex. 121A at 19.)

242. Staff states that the Nevada-specific installation costs for both rooftop and large-

scale solar PV systems have declined over the last six years. However, large-scale solar PV has

seen much more dramatic reductions in installation costs than rooftop solar PV in the last few

years and is currently approximately 44 percent lower in costs. There has been a recent uptick in

the costs for rooftop solar, but Staff is unsure what the reason is for the increase.

///

all



Year Average Installation Cost
($/watt)

2010 $6.19
201 I $6.15
2012 $5.53
2013 $4.77
2014 $4.51
20iT $4.80
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(Ex. 120A at 4-8, Tr. at 148l.)

243. Staff states that the costs to non-NEM ratepayers for ratepayers who choose to

install rooftop solar PV systems are greater than the cost for large-scale solar PV systems as well

as other renewable energy resources. Over the twenty-year period of the most recent large-scale

solar PV contracts, the PPA prices are lower than NV Energy's long-term avoided cost, and thus

benefit ratepayers. Such contracts are also structured to insulate ratepayers from risks. The

average annual cost for each NEM ratepayer is approximately $623 and $471 for NPC and SPPC

residential ratepayers, respectively. Meanwhile, the average cost for the most recent solar PV

PPAs is approximately $82.24. The NEM industry exploded in 2015 (approximately 86.3

percent of all residential/small commercial rooftop solar PV systems installed under the

So1arGenerations program were installed in 2015), but the installed cost per watt did not decline.

NEM is one type of renewable energy resource within a mix of various renewable energy

resources employed by NV Energy, and it bears some greater cost impacts to ratepayers and

provides less insulation from risk than utility-scale renewable energy sources. (Ex. 120A at 8-

12.)

244. Staff states that it provides consumer education to solar customers regarding

NEM changes pursuant to SB 374 while fielding complaints from solar customers. (Tr. at 1510-

1511.)

///
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TASC Supplemental Position

245. TASC recommends that a ratepayer who submitted a completed interconnection

application to install a NEM system prior to January 1, 2016, should be grandfathered for a

period of 20 years from the date of interconnection under the old NEM rates. Through the end of

2015, NEM ratepayers who receive incentives from the SolarGenerations program provide NV

Energy with PECs with a 2.4x multiplier. These multiplied PECS will have significant additional

value to NV Energy for RPS compliance. NEM ratepayers have made long-term investments in

NEM systems in reliance on existing rates and with the encouragement of the existing incentive

program. Many NEM ratepayers have spoken at Commission meetings about the impact that the

absence of grandfathering will have on them. The imposition of different rates would be unfair.

NEM ratepayers bear the risks and rewards of reasonably foreseeable changes in the levels and

design of utility rates, however, the changes to the NEM rates in this Docket went far beyond

what would be expected to arise out of the normal ratemaldng process. Spreading the 42 percent

rate increase over five years (seven percent annually) is far higher than normal as long-term

utility rate increases tend to be close to the inflation rate. NEM ratepayers have been singled out

for dramatic changes both in the structure of how they are compensated and in the rates that they

pay. (Ex. 109A at 3-5, 9.)

246. TASC states that the Commission has the authority to apply different rates to

NEM ratepayers based on when the NEM systems were installed. First, pursuant to subsection 3

of Section 2.3 of SB 374, the Commission may determine which terms and conditions of NEM2

service, including the rate structure and rates, apply to NEM1 ratepayers. In other words, the

Legislature, in enacting SB 374 explicitly contemplated that the Commission could grandfather

NEM1 ratepayers by deciding not to apply the NEM2 rates and tariff to NEM 1 ratepayers.
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Second, not all discriminatory rates are prohibited, but rather only unjust, unreasonable, or

unjustly discriminatory rates and practices. Accordingly, the Commission can adopt different

rates for similar ratepayers so long as there are just and reasonable grounds for such

discrimination. Existing and future NEM ratepayers are situated differently, therefore, madding

different rates for the two groups just and reasonable. The new NEM2 rate structure radically

departs from the NEM 1 rate structure, exposing existing solar customers to substantial losses.

Future solar customers, on the other hand, have not yet made that investment. Future customers

are able to evaluate the economics of investing in a rooftop solar system under the new tariffs.

Each is in a fundamentally different position. (Ex. 109A at 5-6.)

247. TASC states that no other state or regulatory authority has made Maj or changes in

the economics of NEM without grand fathering existing NEM ratepayers. In California, the

California Public Utilities Commission grandfathered NEM ratepayers for 20 years from the date

of interconnection. In Hawaii, the Hawaii Public Utilities Commission grandfathered NEM

ratepayers indefinitely. In Arizona, the Salt River Project, Arizona's second largest electric

utility, grandfathered NEM ratepayers for 20 years from the date of installation. (Ex. 109A at 6-

8, 11-12.)

248. TASC states that the discounted payback for NEM systems under NEM1 rates

ranges from 14 to 26 years with a median of 16 years for NPC and 20 years for SPPC. In

contrast, the payback under NEM2 rates could range from 24 to 57 years with a median of 29

years for NPC and 38 years for SPPC. (Ex. 109A at 9-11.)

249. TASC states that the grandfathered NEM1 structure should stay with the existing

DG system on the premises at which the system was originally installed. A NEMI system which

remains at its original premises could be transferred to new owners, operators, or accounts at the
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same location, and retain its NEM1 status. If the system is physically moved to a new premise or

location, the system's owners would have to take service under the NEM2 tariff. (Ex. 109A at

12-13.)

250. TASC states that NEMI ratepayers should be allowed to repair or replace system

components with comparable parts, provided the system capacity does not increase by more than

the greater of 10 percent of the original system capacity or one kilowatt, or result in a system

whose output exceeds the customer's on-site load. This allows for changes to the system for

maintenance and repair, provided comparable parts are used, while recognizing that such

replacements may nominally increase the output of the system due to increases in efficiency of

the equipment or other technological changes. Changes or additions that violate these limits

would result in the customer being moved to the NEM2 tariff. (Ex. 109A at 13.)

251. TASC states that grandfathering will benefit the State's goals for the

development of renewable DG by avoiding a severe disruption in the economics of the 17,000

existing NEM ratepayers' long-term investments in distributed renewable resources. The

percentage reduction in bill savings under proposed NEM2 rates averages 42 percent but can be

much higher percentages depending on individual circumstances. These bill savings are how

NEM ratepayers pay for the long-term investments in solar DG systems that the State's past solar

incentive and NEM programs have encouraged and enabled them to make. A failure to

grandfather existing NEM systems will have a chilling impact on the rooftop solar industry in

Nevada. It is not clear that anyone is harmed by grandfathering because TASC believes there is

no existing cost shift from NEM ratepayers to non-NEM ratepayers. (Ex. 109A at 13-17.)

252. TASC states that third-pany ownership solar companies that offer leases and

PPAs made substantial investments in Nevada and employed a considerable number of



Docket Nos. 15-07041 & 15-07042 Page 122

Nevadans. Leases and PPA payments from solar customers in Nevada supported in-state

operations. A significant share of the cost of a solar system is the cost of installation labor, local

permitting, customer acquisition, advertising and marketing, customer support, and maintenance

of existing systems, virtually all of which are expended in-state. (Ex. 109A at 17.)

253. TASC is unaware of any rooftop solar developer who has assigned its solar lease

or PPAs to other entities. It is well-known and well-documented that solar leases and power

purchase agreements have greatly expanded the solar industry in the United States. Generally,

there do not appear to be any drawbacks for homeowners with such systems who wish to sell

their homes. However, if the elimination of NEM results in the average solar customer paying

total electricity bills (to both NV Energy and the solar provider) that exceed what the customer

would pay without solar, this would be expected to reduce the value of a home with such higher

electricity costs. (Ex. 109A at 18-19.)

254. TASC states that due to economies of scale and higher soft costs associated with

rooftop solar projects, the capital costs of large, utility-scale solar projects, per installed kilowatt,

are lower than the capital costs for rooftop solar projects. However, nationally the differences in

costs have narrowed substantially in recent years. Tllis is due in significant pan to reductions in

the soft costs of rooftop installations. Ratepayer costs are much closer between rooftop solar

projects and utility-scale solar projects because one must add to the cost of utility-scale solar the

marginal costs associated with delivering this power to the same customer that can be served by

rooftop solar. Total utility-scale solar costs approximately 8.1 centsAdlowatt hour while rooftop

solar costs approximately 8.6 centsAdlowatt hour. Further, rooftop solar installed in Nevada

through 2015 is counted toward the RPS goal with a multiplier of 2.4, so existing rooftop

systems are more valuable than utility-scale solar in contributing to the Nevada RPS. Finally,
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rooftop solar uses the built environment, avoiding the land use and biological impacts of the

significant land areas that are required by both utility-scale solar projects and the associated

transmission facilities used to deliver that generation. (Ex. 109A at 19-23.)

255. TASC states that rooftop solar and other renewable distributed energy

technologies allow ratepayers to take greater responsibility for their supply of electricity,

compared to traditional service from the monopoly utility. There are many benefits to a

technology that allows customers greater choice in how they obtain their electricity. These

include new capital, new competition, grid services, high-tech synergies, customer engagement,

and self-reliance. (Ex. 109A at 24-25.)

256. TASC states that it does not know what, if any, communications its members

provided to their solar customers regarding NEM changes pursuant to SB 374. (Tr. at 1256-

1257.)

Vote Solar Supplemental Position

257. Vote Solar recommends that the Commission grandfather NEM ratepayers who

had already installed or had completed the application process for installing their NEM systems

prior to the 235 MW threshold being reached for the life of the NEM systems. Vote Solar does

not know how long that timeframe should last beyond the 25-30 year warranties for the NEM

systems. (Ex. 112A at 1-2, 11, 16, Tr. 1349-1350.)

258. Vote Solar states that grandfathering refers to the retention of existing policies

and tariffs for an existing group of ratepayers when significant changes are made to those

policies and tariffs. Generally, the result of grandfathering is to apply such changes

prospectively to future ratepayers (who are aware of new policies and tariffs) as opposed to both

future and existing ratepayers. (Ex. 112A at 1-2.)
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259. Vote Solar calculated the rate impact of a four-year laddering approach for each

year in Eve steps for three differently-sized residential ratepayers in both NPC's and SPPC's

service territory. Such an approach imposes a rate increase of nearly 25 percent and 30 percent

for the smaller residential NEM ratepayers in SPPC's and NPC's service territory respectively

before any cost reductions can be captured by solar generation. For larger residential NEM

ratepayers in NPC's service territory, the effect is virtually nil. The annual impacts for NPC's

NEM ratepayers are largest in the first year and diminish in subsequent years. For SPPC, the

annual increases are somewhat more consistent. For either residential group, however, the

largest bill impacts will be felt by smaller ratepayers, ratepayers with larger systems as a

proportion of consumption, and ratepayers whose systems have a higher relative percentage of

exports. The NEM ratepayer most affected is one who exports a majority of the PV

generation-the perverse incentive created by applying the new NEM rates to such NEM

ratepayers is for the NEM ratepayer to consumer more and export less. (Ex. 112A at 5-8.)

260. Vote Solar states that it would be illogical and unfair to dramatically change the

price signals once the NEM ratepayer has made the investment. Ratepayer confusion usually

results from a change to current practices. Grand fathering will avoid the significant changes

associated with shifting some 17,000 NEM ratepayers from the old NEM rates to the new NEM

rates. NV Energy's customer accounts system presumably is sophisticated enough to identify the

tariff under which a ratepayer receives service to enable tracking. (Ex. 112A at 9-11).

261. Vote Solar states that it is likely that installation of new NEM systems will be

different than for old NEM systems. Because the loss in value for exports is very high, Ir is

reasonable to assume that customers desiring to go solar will downsize their systems to

maximize the value received for reducing monthly consumption while minimizing value lost by
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exporting energy. To make changes at this time penalizes some 17,000 NEM ratepayers for the

market-based choice made at the time. (Ex. 112A at 14.)

262. Vote Solar states that utility rates for all ratepayers (not just NEM ratepayers) are

subject to change. This is the nature of regulation. However, the magnitude of such changes has

historically been moderated by principles of gradualism. A four-year laddering approach to

changing rates for NEM1 ratepayers results in rate increases for many of the scenarios examined

that are an order of magnitude well beyond what is typical through the normal ratemaking

process. (Ex. 112A at 15.)

263. Vote Solar states that it is unaware of the representations by NV Energy and

rooftop solar developers, if any, made to ratepayers who entered into agreements with rooftop

solar developers to install NEM systems after SB 374 was enacted on June 5, 2015. (Ex. 112A

at 16-17.)

264. Vote Solar states that grandfathering should stay with the premise. Rooftop solar

PV systems are very difficult to relocate when the homeowner moves. Thus, there is little

expectation that the initial host of a rooftop solar system would be able to bring the system (or

the policy) with her to her new home. However, there is an expectation on the pant of the

homeowner that the investment in rooftop solar adds value to the home. (Ex. 112A at 17-18.)

265. Vote Solar states that routine maintenance and the replacement of minor parts

should not trigger any change in the applicable tariffs. Solar PV technology has no moving parts

and rarely, if ever, fails. Inverters tend to have shorter warranties than do panels however, and

may need to be replaced after ten to fifteen years. (Ex. 112A at 18.)

266. Vote Solar states that given the cost of installing solar, it would not be surprising

for a homeowner to stage a system over several years. Over time, the homeowner can add panels

Ill
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to reach their desired system size. There is little impact on NV Energy or non-NEM ratepayers

and this practice should be allowed without triggering the new NEM rates. (Ex. 112A at 19.)

267. Vote Solar states that grandfathering can signal the solar renewable energy

industry that the rate structure in place at the time of their investment will likely stay in place for

the life of the systems being deployed. It can stabilize the business and investment environment

for the renewable energy industry including providers of capital. Grand fathering will also

stimulate the economic growth of Nevada by reducing out-of-pocket expenses for NEM 1

ratepayers. When consumers have more free cash available, they spend more, which adds to the

economic vitality of Nevada. Grand fathering will also enhance the continued diversification of

Nevada's energy resources as it provides assurance that the tariffs and policies in place when a

customer chooses to participate in a customer-site renewable energy program will remain. (Ex.

112A at 20-21.)

268. Vote Solar states that the term "renewable energy resources" in NRS 704.766 is

not limited to NEM systems. However, customer~driven renewable energy deployment is an

important element of the renewable energy resources for Nevada. (Ex. 112A at 20.)

269. Vote Solar states that while one my say that NEM 1 ratepayers benefit from

grandfathering by retaining the arrangement in place when they made their market-based

decision, it is more accurate to say that, if grandfathered, the 17,000+NEM1 ratepayers are not

harmed by the NEM2 rate structure. (Ex. 112A at 22-23.)

270. Vote Solar states that it is difficult to trace money once paid to local and national

vendors of any product or service. The nature of rooftop solar deployment however requires that

local skilled professionals install and maintain the systems. The capital associated with those

jobs likely stays in the Nevada. (Ex. 112A at 23.)
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271. Vote Solar states that on a unitized basis, a large centralized solar generating

system using the same technology will likely cost less as a result of the economies of scale and

lower overheads per unit. It is important to remember, however, that all ratepayers pay for their

share of the centralized solar PV system, but only the host customer pays for the rooftop solar

PV system. (Ex. 112A at 25.)

272. Vote Solar states that it does not engage in customer education and did not

provide any information solar customers regarding NEM changes pursuant to SB 374. (Tr. at

1335-1336.)

WCSD Supplemental Position

273. WCSD recommends that the new NEM rates should not be applied to NEM1

ratepayers for a period of 20 years from energizing the NEM systems. NV Energy publicly

stated its supplemental tiling will reinforce the utilities' intent to grandfather existing systems

under NEM1 mies for a transition period as long as 20 years. WCSD states it entered into

NEM 1 interconnection agreements with SPPC that clearly defined the program. In particular,

the third paragraph of the cover letter for the agreements defines payment and application of

excess electricity in ldlowatt-hour and not cost of electricity. (Ex. 118A at 1-5.)

274. WCSD states that all NEM1 ratepayers who submitted completed applications

under the 235 MW threshold should be grandfathered. These ratepayers made financial

commitments and entered into long-term agreements understanding the rules of NEM and should

be allowed to operate under the agreed-upon term for a period of 20 years. The 235 M W

threshold was agreed upon by the Legislature, and the Commission oversaw SPPC's operation of

the program under the existing rules that had been in place in a very similar format since creation

in 1997. A dramatic change in the framework could not have been anticipated by those
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participating under the NEM1 rules. The term of 20 years was used when the 2003 Legislature

established the solar rebate program based on the projected cost of renewable energy credits for a

period of 20 years when establishing the initial rebate levels under NRS Chapter 701B.

However, WCSD is unsure why there was no reference to 20 years in the applicable statutes.

(Ex. 118A at 5-6, Tr. at 1421-1422.)

275. WCSD states that Item 8 of the NEM interconnection agreements clarifies that

any solar PV installation and obligations to maintain them are intended to transfer with the sale

or transfer of property and thus should stay with the premise. If the system fails, Item 9 states

that the NEM interconnection agreement is terminated. Any excess ldlowatt-hour that is

generated by a system constructed larger than agreed upon becomes the property of SPPC

without further compensation. (Ex. 118A at 6.)

276. WCSD states that grandfathering encourages the development of solar distributed

generation systems in the State. Grand fathering provides elected governing boards and their

financial staff with predictability and surety required for a long term investment to install more

I systems. Grandfathering also enhances the continued diversification of the energy resources

used in this State. Grand fathering provides elected governing boards and their financial staff

with predictability and surety required for a long term investment to install more energy efficient

and renewable energy systems that may have a longer payback than traditional systems.

Grandfathering benefits those early adopters who invested at a time when system costs were

much greater than they are now. Grand fathering benefits the students of WCSD as it allows

funds that would otherwise go to paying increased utility costs to go into classroom and other

operational expenses. Grand fathering provides little harm as it has a fixed cap on the number of

systems and costs associated that can be spread through all ratepayers at a minimal cost as
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compared to other expenses of the utility. (Ex. 118A at 7-8.)

277. WCSD states that grandfathering should not be based on the payback for the cost

of theNEM system, but should be based on the assumptions provided by SPPC when entering

into NEM interconnection agreements for the value of the renewable energy credits, offsets, and

other benefits from the customer-generator for the life of the agreement. WCSD does not have

the ability to determine the payback under the old NEM rates versus the new NEM rates as it still

does not have access to electronic data to properly evaluate the usage and costs of its NEM

systems. WCSD recommends that the Commission order SPPC to immediately provide data

regarding the number of existing systems and the associated capacity, the number of systems

completed, but waiting interconnection and the associated capacity, and the number of

completed applications and the associated capacity. (Ex. 118A at 8-10.)

278. WCSD states that it received no formal notification regarding the NEM changes

pursuant to SB 374 from NV Energy. (Tr. at 1416)

BCP Supplemental Rebuttal Position

279. BCP states that none of the notifications that NV Energy sent to NEM1 applicants

indicate that their rate structure may change. Further, the BCP can find nothing in the tariffs for

NEM service indicating that the NEM rate structure could change. (Ex. 134A at 2-3.)

280. BCP disagrees with Staffs alternative option for grandfathering NEM systems for

six years. Investment decisions and commitments by NEMI ratepayers were made in the past

and cannot be revisited or modified given the long period of time usually necessary to recover

the cost of the investment in a NEM system. (Ex. 134A at 4-5.)

281. BCP disagrees with NV Energy's demarcation date of September 10, 2015, for

grandfathering NEM1 ratepayers. For the sake of drawing a calendar year bright line, the

I
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Commission should consider using December 31, 2015, as the date of demarcation. BCP

believes if the September 10, 2015 date is used, it is unlikely that the installed capacity of NEM 1

will reach 235 MW. As of November 30, 2015, the combined total installed PV NEM capacity

was 144.169 MW, nearly 91 MW under the 235 MW cap. Given the likely chilling effect of a

rate change on the economic payback prospects of NEM systems, Ir is very likely that numerous

previously-approved potential NEM1 systems who were in the pipeline awaiting installation of

their systems will cancel (or default). Thus, it is unlikely that very many additional ratepayers

will install solar PV. (Ex. 134A at 5-6.)

282. BCP states that it is perplexed that NV Energy is unable to calculate an estimated

average payback period when NV Energy has all the data it needs for such a calculation. While

Staff calculated average payback periods, Staff did not use a discount rate to account for the time

value of money. Therefore, Staff's average payback periods would be even longer had the

discount rate been used. BCP believes that TASC's (16-20 years) and Staff's (16-17 years)

estimated payback periods are good and BCP's 18-year calculation is within the range. It is

appropriate to use the class average payback periods to set the length of time for a grandfather

period, and 20 years is a reasonable period of time, which is perhaps why it has been adopted by

other states. For purposes of administrative efficiency highlighted by NV Energy, BCP now

agrees that the 20-year timeframe should begin on January 1, 2016. (Ex. 134A at 7-9, Tr. at

1668-1669.)

283. BCP states that the claimed subsidies that NPC calculates for its seven different

grandfathering options is based on the Commission's calculation of a subsidy of $623 for each

residential NEM ratepayer is NPC's service territory and a subsidy of $471 for each residential

NEM ratepayer in SPPC's service territory. Yet, Staff recommended that the Commission reject
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the marginal cost-of-service studies to set rates for NEM ratepayers. Any alleged subsidy
r

calculations by NPC would be much less if only those ratepayers who had installed systems as of

December 23, 2015, were grandfathered. (Ex. 134A at 9-12.)

284. BCP states that it disagrees with Staff' s understanding of NRS 704.766. In

Section 6 of SB 255, a NEM system had to use wind or solar energy. The term "renewable

energy" was not substituted in until 2001 when the Nevada Legislature adopted SB 372 to

establish the renewable portfolio standard that is in existence today. The reason for this

amendment was to allow for the NEM systems to be used to help Nevada electric utilities meet

their renewable energy obligations. (Ex. 134A at 13- 14.)

285. BCP states that it agrees with Staff's assertion that the recent addition of 129 MW

of large-scale solar PV generating capacity in Nevada will not have any negative impacts to rates

as long as ratepayers are not incurring additional costs for integration. NV Energy's own solar

PV integration study found that the annual cost to integrate large-scale solar PV ranges from $2-

20 million or $3-8/MWh. (Ex. 134A at 14.)

NV Energy Supplemental Rebuttal Position

286. NV Energy recommends that the Commission adopt a 20-year transition period

and use a single-step change for NEM1 ratepayers. The Commission should define NEM 1

ratepayers as those who either had (a) an interconnected NEM system or (b) a valid, pending

application to interconnect a NEM facility as of September 10, 2015. For the 20-year period,

NEMI ratepayers would be included in the NEM class for the purposes of cost-of-service

studies. However, the rate charged to the NEM1 ratepayer would be the same rate charged to

ratepayers in the corresponding full-requirements ratepayer class. Also, the same banking rules

and practices for excess energy that existed under the pre-SB 374 regime should apply. A

\

ll
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change management process needs to not only be fair, but, equally important, broadly perceived

and accepted as fair. A 20-year period would be perceived as fair. (Ex. 129A at 6-8.)

287. NV Energy states that for purposes of administrative efficiency, the 20-year

period should begin on January 1, 2016, for all NEM1 ratepayers. The vast majority of NEM

systems have been installed since January 1, 2015, and manually tracing the individual dates

when each NEM system was energized for purposes of establishing the timeframe will be

difficult and cumbersome. (Tr. at 1622-1623.)

288. NV Energy states that the length of the transition period should not be based on a

payback period. The Commission is in no position to decipher a NEM ratepayer's actual

expectations regarding the value of a NEM system (whether a purchase/install, long-term lease,

or PPA) at the time he/she became a NEM ratepayer. All of the calculations of payback periods

or break-even analyses proposed by other parties are first and foremost post hoc. The post hoc

calculations do not represent any actual NEM ratepayer's actual expectation at the time he/she

decided to install a NEM system. Moreover, for many NEM ratepayers the decision might not

even be based on finances. For some NEM ratepayers, the economics do not matter-they like

the notion of utilizing their property to produce their own energy, reducing their carbon footprint,

and, perhaps, saving a little on their power bill or enhancing the value of their home. For these

NEM ratepayers, an expected payback or break-even calculation is irrelevant to the

determination of a reasonable changemanagement strategy. (Ex. 129A at 8-9.)

289. NV Energy states that the goal of change management should be to balance the

interests of all ratepayers, existing NEM ratepayers and the body of ratepayers as a whole, not to

preserve individual or even average payback periods on NEM ratepayers' investments. The solar

industry itself provides broadly different economic payback periods depending upon their
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intended audience: (1) the Commission or (2) potential and current customers. The solar

industry's testimony also contradicts its published estimates in many cases. For example,

Bombard states on its website the ROI is five to ten years. SunWorks (a member of GBSC)

indicates 5-7 years, which is contradicted by GBSC's supplemental testimony showing an

average payback of 11.85 years with some ranging from 16-18 years. While BCP indicates there

is no economic payback period under the NEM2 rates, extending its model out another five years

provides a payback period of 23 years, which is well within the stated useful life of solar systems

that is reported on many industry websites. (Ex. 128A at 29-32.)

290. NV Energy states that while TASC' testimony contains several discrepancies.

While TASC references leasing agreements and evidence that they are growing to dominate the

market and have become the dominant ownership model in many states, yet all of the payback

estimates presented are based on a customer-owned system. Further, TASC's work papers use a

different methodology for calculating the payback period for NPC versus SPPC without any

explanation for using different approaches for one utility versus the other. Finally, while TASC

focuses on the reduction in bill savings under NEM2, the results of TASC's calculations show

that on average NEM2 ratepayers will still achieve a significant 33percent utility bill reduction.

(Ex. 128A at 32-33.)

291. NV Energy states that BCP's comparison of the subsidy (cost shift) between

NEM and non-NEM ratepayers to the revenue requirement of the ON Line is pointless. The ON

Line is an asset that provides value to all ratepayers. A cost shift from one set of ratepayers to

another only benefits the few ratepayers from whom costs are shifted. The two are not

comparable as renewable resources. However, if the annual expenses of both are compared

based on unitized cost, the ON Line equals 350.0183/ldlowatt hour while the NEM subsidy is
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$0.05480/kilowatt hour in NPC's service territory and 350.04599/ldlowatt hour in SPPC's service

territory. (Ex. 128A at 20-21.)

292. NV Energy states BCP uses outdated figures in comparing large-scade solar to

rooftop solar. BCP's use of vintage renewable contracts does not reflect the current price paid

for solar PV contracts for comparing large-scale solar PV and other renewable energy contracts.

BCP uses three contracts that were approved in 2010, 2011, and 2011. Since that time, NV

Energy has executed five solar PV contracts, all at significantly lower costs than the vintage

projects, thus reflecting a more accurate representation of the value of rooftop solar PV. BCP

also uses REC contracts from 2007 while declaringNEM ratepayers provide a lower cost

product, however, at that time only percent of NEM systems had been installed. A more valid

comparison of judging comparability of cost would be to look at projects in the same timeframe.

For the vast majority of NEM ratepayers, a comparison of 2015 large-scale contracts is more

valid-70.5 percent of existing NEM systems were installed after January 1, 2015. (Ex. 128A at

21-28.)

293. NV Energy states that TASC provides inaccurate figures and assumptions in

comparing large-scale solar and rooftop solar. For instance, TASC ignores the nature of the

REC markets in Nevada in assigning a value for RECs, significant correction would have to be

made to TASC's calculations to reflect current market prices for RECs in Nevada. Including a

valid market valuation alone changes the calculated rooftop solar costs from 8.6 cents/ldlowatt

hour to 10.44 cents/kilowatt hour, a 30 percent premium over large-scale solar costs. Once

corrections are also made to transmission and distribution costs and double-counting of RPS

compliance benefits, the cost of large-scale solar is considerably lower. (Ex. 128A at 23-24, 28-

29.)
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294. NV Energy states that TASC's focus on the reduction of utility bill savings and

the impact to NEM ratepayers' expected payback period seems to ignore that any investment

comes with risk. Blaming the lack of return on a rooftop solar investment on utilities for

decreasing volumetric rates is like the owner of an electric vehicle blaming their lack of return on

gas stations for the lower price per gallon at the pump. In both cases, the individual's expected

payback period is lengthened as one input to their calculation changed to reflect cost or changing

cost. (Ex. 128A at 33-35.)

295. NV Energy states that a ratepayer's individual total savings will be predicated on

the cost of installing their NEM systems, changes in behavior, and the savings that they will get

on their utility bill under the rates approved by the Commission. While TASC characterizes

proposed cost-based rates as extraordinary and excessive, TASC does not mention that in its own

calculations NEM ratepayers paying such rates rates still experience average savings of 33

percent on their utility bill after the full phase-in period. These rates reflect the cost of providing

service to this class of ratepayers and are in line with how rates are set for all ratepayers. Until

cost-based rates are fully phased in, these NEM ratepayers will continue to receive subsidized

rates which will continue to artificially minimize the payback period of their NEM systems and

the internal rate of return on their investments. (Ex. 128A at 35-36.)

296. NV Energy states that it updated TASC's bill savings calculations to provide a

comparison of NEM1 and cost-based NEM2 rates. The updated calculations demonstrate that

each customer presented shows utility bill savings under cost-based NEM2 rates. However,

these customers may still end up paying more in total energy costs due to the cost of their

investment with a third party solar provider if that cost more than offsets any savings from the

utility bill. It is the combination of these two costs that will determine the overall savings that
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NEM customers can achieve from a NEM system. Of note, it is likely that some customers

would be paying more in total electric costs even under the NEM1 rate structure. (Ex. 128A at

36-39.)

297. NV Energy states that the message TASC members appear to have conveyed to

their potential customers is that one should expect utility rate increases of 3- 10 percent annually.

SunRun's marketing materials state that NV Energy's rates went up over 10 percent in Southern

Nevada in 2013, referencing the EnergySae website to support this claim, an exhaustive search

of this website revealed no indication of a 10 percent increase to support SunRun's claim.

SolarCity marketing materials also highlight that utility rates are unpredictable and strongly

imply that they increase more than the 2.9 percent fixed annual increased include in SolarCity's

solar PPA plan. (Ex. 128A at 39-40.)

298. NV Energy states that Vote Solar's examples of the typical ratepayer impact are

not representative of a large majority of the typical NEM ratepayers for NPC and SPPC. Further,

Vote Solar's calculations contain an error, therefore, all of Vote Solar's customer impacts are

incorrect showing a slightly higher impact. (Ex. 128A at 40-41.)

299. NV Energy states that TASC's recommendation that system expansions that are

less than 10 percent or one ldlowatt (which is greater) should be grandfathered goes well beyond

maintenance and repair considerations of a system. The average residential system size in

Nevada is between five and six ldlowatts. Under TASC's proposal, most NEM ratepayers would

be allowed to increase their system by 20 percent, or four to five additional panels, and still

maintain their NEMI status. A more reasonable allowance would be a five percent rate without

the one ldlowatt minimum. Ar five percent, maintenance considerations would be

accommodated without prompting expansion opportunities. A five percent allowance would
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accommodate minor variations in inverter and panel size within the same class of product. Using

the average residential system size, a five percent allowance would provide 250 watts (about one

panel) of latitude for future maintenance considerations without also providing expansion

opportunities to gain greater capacity under the NEM1 status. (Ex. 128A at 41-42.)

300. NV Energy states that TASC's and BCP's proposals to grandfather ratepayers for

20 years based on their date of interconnection present administrative challenges. The earliest

interconnections were in the late 1990s, and records are incomplete. Beginning in 2005, a more

sophisticated tracking system was implemented, capturing the date of interconnection for 99.9

percent of NEM systems installed after that time. Administering TASC's and BCP's proposal

for rolling migrations will require dedicated resources to manually administer over the 20-year

period. The simple timeline change management alternatives do not rely on individual payback

periods and apply to all grandfathered ratepayers moving forward, which are easier to understand

and implement. Many NEM ratepayers may not be aware of their interconnection date. (Ex.

128A at 42-43.)

301. NV Energy states that if the Commission changes any of the rates, it is preferable

to implement the changes coincident with a quarterly rate change. Any changes that will move

back to banldng of excess energy and establish separate rates for two types of NEM ratepayers

within each class will require some time to complete accurately and to avoid ratepayer

confusion. NV Energy's programming, customer service, and billing teams believe a minimum

of 45 days is necessary and recommend an April 1, 2016, effective date coinciding with the next

quarterly rate change. Potential outcomes that employ a laddering of rate increases that lengthen

the transition period to cost-based rates can be implemented immediately as the current rates

would remain in effect, albeit for a longer period of time. (Ex. 128A at 43-44.)
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SEIA Supplemental Rebuttal Position

302. SEIA states that it disagrees with Staff' s and NV Energy's assertion that

grandfathering would not encourage the development of NEM systems in Nevada, because

NEM1 ratepayers have already installed the NEM systems-SEIA references its direct testimony

on the matter. SEIA disagrees with Staffs assertion that grand fathering is not likely to make mc

solar renewable industry more sustainable and self-sufficient-SEIA references its direct

testimony on the matter. SEIA disagrees with Staffs and NV Energy's assertion that

grandfathering is not likely to encourage further private investment in small-scale solar systems

because the investments have already been made-SEIA references its direct testimony on the

matter. SEIA disagrees with Staff's and NV Energy's assertion that grand fathering will have no

significant effect on the economic growth of the State-SEIA references its direct testimony on

the matter. SEIA disagrees with Staffs assertion that grand fathering has limited ability to

enhance the continued diversification of energy production. Grand fathering will ensure that

NEM ratepayers continue to operate those systems. Further, grand fathering will remove

regulatory uncertainty as a barrier to future investment in NEM, which will contribute to the

diversification of resources by ensuring that that barrier is not a deterrent to future investment.

(Ex. 133A at 2-10.)

Staff Supplemental Rebuttal Position

303. Staff states that it had hoped that TASC would have provided information

regarding the representations made by SolarCity and Sur run to Nevada ratepayers as requested

by the Commission. Unfortunately, TASC did not provide any information on the

representations made by TASC or its member to Nevada ratepayers after the passage of SB 374.

Yet, TASC proposes to grandfather any customer who applied for NEM service prior to January
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1, 2016, even after the 235 MW threshold was surpassed. (Ex. 137A at 1-2.)

304. Staff states that while TASC claims the 7 percent increase in rates annually for 5

years under the laddering approach is far higher than normal, solar installers used utility rate

increase assumptions ranging from 3-6.5 percent per year as the expected increase in utility rates

to develop a sales proposal. It also appears to be common for solar contracts to include

escalators of 2.9 percent per year for the 20 to 30 year periods of the contracts. (Ex. 137A at 2.)

305. Staff provides additional information in response to TASC's statement that utility

rates tend to be close to the inflation rate. The average monthly bill adjusted for inflation for a

residential ratepayer in SPPC's service territory was 38 percent lower in 2015 than in 1985. The

average monthly bill adjusted for inflation for a residential ratepayer in NPC's service territory

was 8 percent higher in 2015 than in 1985. (Ex. 137A at 3.)

306. Staff states that it disagrees with BCP's claim that the legacy NEM rate structure

provides energy at a comparable or lower price per kilowatt hour than energy from recent large-

scale solar PV contracts. BCP chose specific examples which skew the results and render its

analysis incomplete and inaccurate. BCP chose PPAs that were executed in 2010 and 2011 and

portfolio credit purchase agreements that were executed in 2004 and 2005. These historical
r

contracts are not recent and a weighted average cost of all renewable PPAs that NV Energy has

executed with third party developers would be a more appropriate "apples-to-apples" comparison

of costs between large-scale solar PV and rooftop solar PV costs. Staff highlights a few other

BCP claims in BCP's analysis regarding PECs that provide incorrect comparisons as well. (Ex.

136A at 3-4.)

307. Staff states that it disagrees with TASC's claim that there is little difference

between the ratepayer cost of existing large-scale solar PV and rooftop solar PV in NPC's
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service territory. TASC's calculation of the costs appears to be results-driven that uses improper

and/Or incorrect data to support its conclusions. TASC's claim that Nevada obtains about 90

percent of its energy from out-of~state is provided without any context to the statement which is

attributed to coal, natural gas, automobile gasoline, jet fuel, and other commodities. Since the

early 2000s, NV Energy has either built, acquired, or executed PPAs for a significant amount of

new generation capacity that has been developed in Nevada to meet its native load requirements.

TASC also adds marginal transmission and distribution costs to large-scale solar PPA in

calculating the costs to ratepayers in comparison to the ratepayer costs for rooftop solar, however

adding such costs is incorrect because it assumes that the transmission and distribution was built

to only deliver the output of the large-scale solar PV system. Actual transmission for such for

these PPAs are the network upgrade costs, which are significantly less. Finally, when

calculating the ratepayer cost of rooftop solar PV, TASC added RPS benefit using a $15/MWh

PEC value, which dramatically overstates the PEC value. TASC should have used the embedded

PEC value of the PPA, which is $5.29/MWh. Recalculating the costs presented by TASC using

the corrected figures results in total utility-scale costs of 4.8692 cents/ldlowatt hour and total

rooftop solar costs of 11.091 cents/kilowatt hour. (Ex. 136A at 4-6.)

TASC Supplemental Rebuttal Position

308. TASC clarifies that it recommends that a ratepayer who submitted a completed

interconnection application to install a DG system prior January 1, 2016, should be

grandfathered for 20 years under the original NEM tariffs. (Ex. 130A at 3-4.)

309. TASC states that NV Energy's Options 1-5 would not allow the NEMl ratepayers

to remain on the original NEM rates at all while Option 6 would allow NEM1 ratepayers to

remain on the original NEM rates for only 10 years. Based on the cost shift numbers that NV
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Energy now states should be the Commission's primary consideration in selecting a

grandfathering proposal, this would indicated that NV Energy favors the four-year phase»in

adopted in the Order, which is not grandfathering. (Ex. 130A at 4-7.)

310. TASC states that Staff's alterative option of a longer laddering period of 10

years is not grandfathering. Also, Staff' s alternative 10-year and6-year grandfathering proposals

are derived from incentive programs or departing load policies that have no direct relationship to

the economics of customer-sited solar. Staff's alternative based on marketed payback periods

advertised by the rooftop solar vendors between 5-8 or 10 years has no supporting details on

whether these anecdotal paybacks are reasonable. Finally, Staff's alternative based on the

calculated payback period of the average residential NEM 1 ratepayer should not be used directly

to set the grandfathering period, however, Staff's calculation supports the adoption of a 20-year

grandfathering term. (Ex. 130A at 7-8.)

311. TASC states that the Commission should still adopt TASC's proposal to allow

systems with replacement parts to retain their NEM 1 status if the replacement increases system

capacity by 10 percent or less (or by 1 kilowatt or less for systems smaller than 10 ldlowatts).

This exception recognizes the practical reality that if a NEM ratepayer has to replace a number of

panels 10 or 15 years after the system was commissioned, the original panels may no longer be

available, and the replacement panels are likely to be more efficient and result in a nominal

increase in system capacity. (Ex. 130A at 9.)

312. TASC states that there is significant uncertainty as to the exact date when NV

Energy reached the 235 MW cap, or even if it will reach the cap at all. In the absence of a

grandfathering policy which assures NEMI ratepayers that they will be grandfathered for 20

years, many of the 9,414+ customers in the pipeline who would qualify for NEM1 rates will drop
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out, leaving additional capacity available below the statutory cap. NV Energy's assertion that

the cap was reached on September 10, 2015, is based on the utility only managing its queue

through December 15, 2015, so additional erosion in the number of customers in the pipeline in

the seven weeks since that date would push that date out. (Ex. 130A at 9-12.)

3 1 3 . TASC states that Ir agrees with the apparent consensus of the parties that the

Commission should not set the term of grand fathering based solely or directly on payback

calculations. TASC also agrees with many parties that the payback evidence is one factor, along

with others, that strongly supports a 20-year grand fathering term. While there will be variations

in calculated paybacks, TASC, Staff, and BCP calculated consistent payback periods in the range

of 16-20 years. TASC also agrees with BCP that the payback evidence clearly shows how the

new NEM rates will make existing investments in rooftop solar uneconomic by extending the

required payback periods to beyond the likely lives of their solar systems, which will mean

customers will never receive a financial return on their investment in the absence of 20-year

grandfathering. (Ex. 130A at 13-14.)

314. TASC states that the figures NV Energy used ro demonstrate the cost shift to non-

NEM ratepayers as a result of each of the seven grand fathering options which NV Energy

presents will be subject to change in the future, and represent a substantial over-estimate of the

long-term cost shift when all of the long-term values of the NEM systems are considered. (Ex.

130A at 14-15.)

Vote Solar Supplemental Rebuttal Position

315. Vote Solar states that the term "grand fathering" is not ambiguous as NV Energy

asserts. It is common practice for utilities to freeze old rates as new rates are initiated, which has

the effect of closing the old rates to new customers. NV Energy's attempts to reframe
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grandfathering as "change management" obscures the fact that most of NV Energy's options are

not grandfathering at all. Most of NV Energy's alternatives are not grandfathering at all.

Options one through five are not grandfathering options, but rather are options to phase in the

new rates for NEM1 ratepayers over various terms ranging from four to twenty years. There is

no period of time during which NEMI ratepayers continue to be served under their prior tariff.

Thus, the Commission should not consider them as grandfathering options. Grandfathering is

about treating NEMI ratepayers who have made large investments and commitments fairly while

considering the effects on non-NEM ratepayers. As to the 10 and 20-year options with no

laddering, those are a step in the right direction, but grandfathering should be permitted for the

life of the NEM system. The NEM1 ratepayers designed their systems based on price signals in

place at the time of their application for NEM service, and it is unfair to alter that signal when

ratepayers cannot respond. (Ex. 132A at 2-5.)

316. Vote Solar states that Staffs six-year grandfathering proposal is tied to two GRC

cycles. While Staff indicates this gives NEM1 ratepayers time to modify their behavior and

investments, Staff provides no explanation or further detail into the sort of modifications it might

suggest NEM1 ratepayers make. (Ex. 132A at 7.)

317. Vote Solar that Staff' s calculations show the magnitude of the impact of the new

rates on NEMI ratepayers. It is reasonable to infer that had these rates been in effect at the time

of the customer's investment decision, far fewer customers would have installed NEM systems.

(Ex. 132A at 7-8.)

318. Vote Solar states that it fails to see how not grandfathering NEM1 ratepayers

encourages investment in large-scade solar PV as Staff asserts. The approval of any revenue -

neutral tariff would have no impact on utility scale resources of any kind. However, increasing
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costs for NEM systems might encourage NEMI ratepayers to invest in storage and defect from

NV Energy's system entirely. This response would only exacerbate any revenue reduction that

new tariffs are meant to address. (Ex. 132A at 10-11.)

319. Vote Solar disagrees with NV Energy's use of September 10, 2015, as the point of

demarcation for NEM ratepayers who qualify for NEM1 service. This is consistent with the

establishment of a cap at 235 MW. Those ratepayers who have submitted applications under the

235 MW cap should have an opportunity to participate as allowed by law, even if that requires

additional replenishment and backfilling. It would be arbitrary to cut off eligibility for

grandfathering based on what NV Energy's estimate happens to be on the date it filed

supplemental direct testimony in these proceedings. (Ex. 132A at 12-13.)

320. Vote Solar is concerned with BCP's to tie the grandfathered rate structure to the

premise as long as the customer stays with the premise. This proposal effectively takes value

away from NEM1 ratepayers who sell their property during the lifetime of their rooftop solar

system. The value added to a home by a rooftop system is inexorably tied to the reduction in

utility expenses stemming from that investment. If prospective homebuyers cannot save on

electrical bills by being grandfathered, it will diminish the value of the home. The Commission

should simply tie the grandfathered tariffs and policies to the premise. (Ex. 132A at 13.)

321. Vote Solar agrees with NV Energy that an end-of-life scenario would be an

appropriate reason to terminate the applicability of the grandfathered rates to the premise.

However, if a NEM system is simply down for a short period for repairs or turned off for a brief

period (e.g. during an extended vacation or foreclosure), NV Energy's proposal begins to put

vague limitations on the applicability of grand fathering to NEM 1 ratepayers. The applicability

and limitations of grand fathering, must be very clear to NEM1 ratepayers so that they understand
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their own obligations and responsibilities to remain grandfathered. (Ex. 132A at 13-14.)

322. Vote Solar disagrees with NV Energy's proposed blanket expansion policy to

move NEM1 ratepayers to NEMI rates if the NEM system is expanded. Customers who planned

(and budgeted for) their installation in stages should not be forced to shift to the new more

financially onerous NEM2 tariffs and policies. This is readily distinguishable from other forms

of system expansion by setting the capacity of the inverter as the maximum allowable panel

capacity. Provided the addition of new panels to the existing panels does not result in total panel

capacity exceeding inverter capacity, the additional should be allowed without triggering the new

NEM rates. Under any other situation, TASC's 10 percent approach makes sense. BCP's

proposal to put an individual ratepayer on two different tariffs if a NEM1 ratepayer adds panels

later is unworkable because the proposal does not explain what portions of the ratepayer's

delivered load would be subject to the prior and the new tariffs, what portions of any exported

energy would be subject to the prior and new tariffs, or what the basic service charge would be.

(Ex. 132A at 16-17.)

Commission Discussion and Findings

Statutory Authority

323. Pursuant to SB 374, the Commission has Very broad authority to establish new

rate classes, terms and conditions, and rates and charges for NEM ratepayers. (See Sections 2.3,

2.95(1)(b), and 4.5 ofSB 374.) The Nevada Legislature directed the Commission to establish

just and reasonablerates and charges toavoid, reduce, or eliminateany unreasonable shifting of

costs from NEM ratepayers to non-NEM ratepayers.

///

///
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Overview

324, To the extent it is reasonably possible, rates charged to a class of ratepayers

should recover the costs to serve that class of ratepayers. Current rates for NEM ratepayers are

not properly aligned with the costs to serve NEM ratepayers. The misalignment can be attributed

in part to the NEM policies enacted by the Nevada Legislature prior to the passage of SB 374.

As NEM system penetration increases the cost-shift will grow. Consequently, it is in the public

interest to take steps to transition to accurate, cost-based, non-discriminatory rates.

325. While rates charged to a class of ratepayers should reasonably recover the costs to

serve that class of ratepayers, the design of cost-based rates is not a simple, mechanical process.

Rate design encompasses many factors, not all of which can be quantified. The general

principles of rate design are (1) economic efficiency, (2) equity, (3) bill stability, (4) revenue

stability, and (5) customer satisfaction. It is generally understood that these principles are

sometimes in tension with each other and that regulators must strike the appropriate balance

between these principles. For example, rate stability is not an end in itself and has to be weighed

along with the other criteria. Striking the appropriate balance requires consideration of many

factors .

326. The simplest way to develop an equitable pricing structure is to adopt prices that

mirror the cost structure. Specifically, the fixed costs should be collected through fixed charges

and costs which vary with consumption should be collected through volumetric charges. In this

proceeding, NV Energy proposes a three-part tariff that includes (1) a basic service charge, (2) a

demand charge, and (3) a volumetric charge. This proposal most closely mirrors the nature of

costs incurred by NV Energy to serve NEM ratepayers. However, the Commission rejects this

proposal.
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Demand Charge

Residential and small commercial ratepayers in Nevada have not had a demand

charge (demand cost recovery component) in the past." A certain level of ratepayer education

327.

would be necessary to implement a demand charge for the NEM ratepayer classes. NEM

ratepayers are sophisticated enough to understand demand charges and can reduce their demand

impacts in many ways, including how they configure their installations" and whether they elect

to modify their ongoing usage patterns. However, ratepayer acceptance of this potential rate

change is unknown. As a result, now is not the time to adopt a demand charge for residential and

small commercial NEM ratepayers, given the other changes taldng place in this proceeding.

328. Instead, the Commission approves a two-part tariff consisting of a modified basic

service charge and a volumetric commodity charge.

Basic Service Charge

329. The basic service charge shall be calculated by NV Energy to recover the full

amount of customer, facilities, and primary and high voltage distribution costs. These costs do

not change for a ratepayer after the installation of a NEM system, however, because installation

of a NEM system results in less energy delivered by the utility to the NEM ratepayer, a NEM

ratepayer will avoid paying for these fixed costs if rates remain designed to collect them through

a volumetric charge. A basic service charge is the simplest and most easily understood method

to ensure recovery of such fixed costs from a ratepayer regardless of the volume of sales to the

ratepayer.

29 A demand charge is one option designed to recover costs that are based on a ratepayer's unique maximum load.
The maximum load is what the utility must be prepared to serve, and the maximum load also triggers a sudden and
intense need for electricity. This sudden and intense need for energy is filled by the utility's ability to ramp up and
ramp down generating units. For decades, demand charges have been used for large industrial or commercial
ratepayers due to the costs and strains put on the utility's systems due to their particular demand characteristics.

30 Orientation of solar panels can increase generation at different times of the day to suit the load needs of the
individual ratepayer. (Ex. 99A at 72.)
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330. Primary and high voltage distribution costs, while fixed in nature, are allocable to

each ratepayer class based upon that class's contribution to demand, which may change over

time. Assigning a demand charge reflects both the fixed nature of the costs and usage of the

allocated primary distribution costs to the ratepayers within the class. Including primary and

high voltage distribution in the basic service charge is in lieu of instituting a facilities charge

based on demand. As the Commission has forestalled instituting demand charges at this time,

including these costs in the basic service charge reflects the nature of these costs better than

including them in the variable commodity rate. Another benefit for including the costs in the

basic service charge is a reduction in volatility for NEM ratepayers, providing more predictable

and stable electric bills because the increase in the basic service charge yields a corresponding

reduction in the variable commodity rate.31

331. The Commission does not have enough information to make an informed decision

regarding NV Energy's proposal to include 100 percent of transmission and 62 percent of

generation demand costs in the basic service charge. Therefore, in the next general rate cases for

SPPC (2016) and NPC (2017), NV Energy shall recommend (with additional support) what

portion of transmission and generation demand costs should be shifted (tilted) between the basic

service charge and volumetric commodity rate. A future detennination on rate tilt is particularly

important in the case of NEM ratepayers because they are paxtiad-requirements ratepayers who,

in many cases, can avoid all or nearly all volumetric commodity rates for some months of the

year. Until the Commission makes the necessary adjustment to the volumetric rates in the next

31 The primary drawback to including the costs in the basic service charge is the creation of some level of intra-class
inequity and some price signal distortion-NEM ratepayers are unable to potentially avoid some of the costs by
controlling demand. Conversely, the primary drawback to including the costs in the variable commodity rate is the
creation of a relatively higher level of intra-class inequity-higher-usage NEM ratepayers will pay a portion of the
costs associated with serving lower-usage NEM ratepayers.

II
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general rate cases, the volumetric commodity rates will continue to be used to recover 100

percent of the transmission and generation demand costs. Nothing in this discussion precludes a

party from requesting the implementation of demand charges for NEM ratepayers in the future.

TOU

332. The NEM TOU rate schedules proposed by NV Energy are approved as modified

by the other rate design decisions in this Order. TOU rates are an improvement over the flat

rates in providing price signals that better reflect the variations in costs across the year. TOU

rates represent a far more accurate, targeted, and cost-based means to charge NEM ratepayers.

NEM ratepayers can understand more complex cost stnlctures, such as TOU, and change their

behavior to produce savings based on a price signal. TOU periods can also be adjusted as peak

demand changes in the future."

333. Pursuant to NRS 704.085, as modified by SB 374, there are no restrictions on the

implementation of TOU rates for NEM ratepayer classes. The changing technology landscape

makes time-variant pricing a viable and important element of future NEM rate design.

Therefore, in the next general rate cases (SPPC in 2016 and NPC in 2017), NV Energy shall

recommend whether TOU rates for NEM ratepayers should continue to be opt-in, opt-out, or

mandatory in the future."

Net Excess Energy

334. Banking the net excess energy at the retail rate as some parties propose is not just

and reasonable because the energy delivered by the NEM ratepayers is not the same as the

32 For example, NPC is forecasting the peak demand to shift to later in the day to the early evening hours by 2017 as

more solar generation impacts the utility's system. (Ex. 83A at 2.)
as The Commission notes that the investor owned utilities in California have been ordered to tile applications no

later than January l, 2018 that propose default TOU rate structures to begin in 2019. (See Decision on Residential
Rate Reform for Pacific Gas and Electric Company, Southern California Edison Company, and San Diego Gas &
Electric Company and Transition to Time-Of-Use Rates, Rulemaking 12-06-013, issued 7/13/2015).
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energy delivered by NV Energy. Pursuant to NRS 704.001(4), NV Energy is required to

provide reasonably reliable service at just and reasonable rates. NV Energy is required to

provide this service at the times and place and in the volumes required by any ratepayer,

including a NEM ratepayer. This requires that the utility adhere to industry standards for the

design and operation of its electric system including system reserves and redundancies. Failure

to provide this service can result in fines and the revocation of NV Energy's operating certificate.

In contrast, NEM ratepayers have no legal requirement to provide any volumes to the grid at any

time. NEM ratepayers provide these volumes solely at the discretion of each individual NEM

ratepayer and are not scheduled in advance and can be withdrawn at any time by theNEM

ratepayer. Further, the volumes How to the grid without consideration for overall grid demand or

system reliability which remains the legal responsibility of NV Energy.

335. NRS 704.769 requires measuring the difference between the electricity supplied

by a NV Energy and the electricity generated by a NEM ratepayer which is fed back to NV

Energy over the applicable billing period. This measuring can be accomplished in various

increments over the applicable billing period (Le. 15-minute, hourly, multiple periods of hours in

a day, daily, monthly).

336. Staff's proposed buy/sell arrangement with NEM ratepayers for energy is just and

reasonable and in the public interest. NV Energy shall use the average annual long-term avoided

energy cost that is forecasted by PROMOD34 from NV Energy's last approved integrated

resource plan filings with an adder for avoided distribution line losses. NV Energy shall account

for this monthly credit on NEM ratepayers' bills as a fuel and purchased power expense which

would go into the BTER and DEAA accounts accordingly. Staff's proposal allows NEM

34 PROMOD forecasts the value that the utility thinks it will have to pay for energy in the future. (Tr. at540-541.)
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ratepayers to avoid energy costs and gives appropriate credit for the net excess energy from the

NEM systems. The arrangement avoids conflating two separate and distinct transactions: (1) the

sale of energy services by NV Energy to a NEM ratepayer and (2) the sale of energy and other

attributes by the NEM ratepayer to NV Energy. Through hourly settlement, the arrangement has

the potential to nearly eliminate the very type of cost shifting that SB 374 was designed to

address, including revenue under-recovery associated with retaining transmission and generation

demand costs in the commodity rate, even when a less-efficient, two-part pricing structure is

used. Also, the arrangement has the benefit of efficiently and transparently valuing the net

excess energy and any other attributes produced by the NEM systems in advance.

337. The NEM ratepayers' net excess energy is set at a value that captures the

variables that make up the possible value/detriment of NEM during each general rate case. The

Commission will set a value during each future general rate case by using a methodology that

considers both the positive and negative effects of: (1) avoided energy, (2) energy losses/line

losses; (3) avoided capacity; (4) ancillary services; (5) transmission and distribution capacity, (6)

avoided criteria pollutant costs, (7) avoided carbon dioxide emission cost; (8) fuel hedging; (9)

utility integration and interconnection costs, (10) utility administration costs, and (11)

environmental costs. These variables must be known and measurable positive and negative

effects internal to the utility, these variables cannot be speculative or unquantified. For other

than the avoided energy and energy losses/line losses, there is insufficient time or data in this

proceeding to assign a value to the other nine variables, but other information can be vetted in

future general rate cases.

338. Using an optional alterative to the annual price for net excess energy would

enhance the price signal sent to NEM ratepayers by informing the NEM ratepayer or potential
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NEM ratepayer as to the value of net excess energy. Some price diversity could be achieved by

establishing "time-of-production" ("TOP") pricing with the time periods mirroring the TOU

periods used by NPC and SPPC in their respective TOU rate designs. Therefore, NV Energy

shall establish TOP rates for NEM ratepayers. The rates shall be based on the long-term avoided

costs for each hour, grouped into the same seasonal time periods used for the TOU rates. The

tariffs shall require NEM ratepayers who select service under the TOP rates to also take service

under the TOU rates.

Gradualism

339. Consistent with the principle of bill stability described above, the Commission

finds that it is in the public interest to establish a time frame in which to gradually move to the

revised rate structure in order to prevent rate shock and allow current and future NEM ratepayers

ample time and opportunity to adjust their current usage patterns."

340. The transition will be similar to the process of climbing a ladder to the

ceiling. The ceiling reflects the revised rates for NEM ratepayers as provided in the discussion

above and the floor reflects existing rates for NEM ratepayers. The first rung of the ladder will

be implemented on January 1, 2016, and continue through December 31, 2018. Beginning on

January 1, 2019, the second rung will be implemented and continue through December 31, 2021.

Beginning on January 1, 2022, the third rung will be implemented and continue through

December 31, 2024. Beginning on January 1, 2025, the fourth rung will be implemented and

35 The rooftop solar PV industry has benefited from and now thrives under two major subsidy programs fostered by
the Nevada Legislature. The first subsidy comes in the form of a full-requirements rate structure that results in cost
shifts away from NEM ratepayers to non-NEM ratepayers. This subsidy has been inplace in Nevada since 1997,
when the Nevada Legislature passed SB 255 creating the retail credit NEM mechanism. The second subsidy comes
in the form of the rebate through the SolarGenerations program. This subsidy has been in place for over a decade
(established by the Nevada Legislature in 2003), and the amounts paid (which will total $255 million upon
exhaustion) have steadily decreased over time. This program has created a glide path. The migration (through
gradualism) to cost-based rates instituted in this proceeding continues that glide path to take the rooftop solar
industry toward self-sustainability in Nevada.
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continue through December 31, 2027. The fifth and final rung will be implemented on January

1, 2028, when the transition to cost-based rates will have been completed. As a result,

incremental changes from the current rates will be made consistent with the general rate case

cycles of both utilities. Gradualism will mitigate rate shock by providing a glide path to cost-

based rates that are not subsidized by non-NEM ratepayers.

Risk of Rate Changes

341. NEM ratepayers have installed NEM systems over the last 17 years under the old

NEM rates. All ratepayers (including NEM ratepayers) bear the risks and rewards of malting

investment decisions based on existing electric rates and tariffs with the knowledge that electric

rates and tariffs can change at any time based on changed circumstances. The State of Nevada,

through the SolarGenerations program, has already designated $255 million in incentives

(funded by ratepayers) paid to most NEM ratepayers to help mitigate these risks to encourage

small-scale (rooftop) solar development in Nevada.

342. The Commission notes that all NEM ratepayers must sign an interconnection

agreement with NV Energy. NEM ratepayers and the system owners (where the NEM

ratepayers are not the system owners) are required to execute a standard form letter agreement

addressing their interconnections. Since 2004, each iteration of the interconnection agreement

includes the governing authority (Section 9), which states that the NEM tariffs may be amended

by the Commission at any time. From 2004-2008, Section 9 stated:

Utility's distribution tariffs may be amended by the PUCN at any time.

///

///

///
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From 2009-present, Section 9 stated:

This Agreement shall be governed and construed under the laws of the State of
Nevada as they may be amended or superseded from time to time. The Public
Utilities Commission of Nevada ... or the Utility may amend its tariffs upon
Commission approval, which amendments are subject to public noticing
requirements.

343. Evidence presented in these proceedings suggests that the small~scale (rooftop)

solar vendors (with the exception of Bombard) failed to inform these customers of the potential

changes to the old NEM rates as contemplated by SB 374.36 The vendors' failure to properly

inform their customers is particularly egregious because many small-scale (rooftop) solar

vendors, including SolarCity and Sur run, were at the Legislature for the hearings on SB 374 and

supported SB 374 in its final version, which included language at Section 2.3(3) clearly

explaining that new rates (that eliminate cost shifts) will potentially apply to NEM customers:

3. In approving any tariff submitted pursuant to subsection 1, the Commission shall
determine whether and the extent to which any tariff approved or rates or charges
authorized pursuant to this section are applicable to customer-generators who, on or
before the date on which the cumulative capacity requirement described in paragraph (a)
of subsection 1 of NRS 704.773 is met, submitted a complete application to install a net
metering system within the service territory of a utility.

Regardless, by moving forward with the installations and submission of completed applications,

NEM ratepayers specifically assumed the risks that NEM rates could change pursuant to SB 374.

Perpetuity

344. Only GBSC and Vote Solar argue that NEMI ratepayers should never move to

cost-based rates, instead arguing that NEM1 ratepayers should remain on the old NEM rates for

the life of the NEM systems. This is unreasonable. The actions of a ratepayer should not be

used to prevent the Commission from establishing just and reasonable rates for all ratepayers.

36 The Commission notes that NV Energy began in July to provide such disclosures regarding SB 374 in the
interconnection agreements that every NEMI ratepayer signed.
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Further, the size of the annual subsidy, currently at over $16 million, will cumulatively grow

unreasonably larger over time. GBSC intimates that NEM system lives "could easily stretch out

beyond 40 years" based on NEMI ratepayers' anticipated recovery of their NEM system

investments. At 40 years, not only is a system's viability questionable, but also the subsidy

borne by non-NEM ratepayers will have grown to $640 million (assuming just 235 MW of

installed NEM capacity). This is a perpetual cost shift with inaccurate price signals that prolongs

old NEM rates already in place for nearly 20 years. The Commission is establishing rates in this

proceeding, and system life has nothing to do with establishing just and reasonable rates.

No Change for 8-10 or 20 Years

345. In this proceeding, the Commission has revised the rates and terms of NEM

service on a prospective basis. A wholesale change immediately for NEM ratepayers would

result in rate shock. Similarly, an abrupt change at 8-10 years (as originally proposed by BCP)

or 20 years (as proposed by BCP, NV Energy, SEIA, TASC, and Vote Solar) would also result in

rate shock. These proposals simply delay the necessary correction identified by the Commission

by "kicldng the can down the road." At the end of the time period, arguments to continue the old

NEM rates for an even longer period are inevitable due to the impending rate shock of suddenly

transitioning to cost-based rates. While TASC characterizes these proposals as a smooth

transition from the old NEM rates to the new NEM rates, these proposals are anything but

smooth, a rate cliff is not a smooth transition

346. These proposals will only forestall the argument again when after NEM

ratepayers have had 8, 10, or 20 years of bills unreflective of actual costs and accurate price

signals. Such a delay is unreasonable. These proposals do nothing to address the problem of

antiquated rates that were instituted nearly 20 years ago to jumpstart an industry. The old NEM



Docket Nos. 15-07041 & 15-07042 Page 156

rates are not reflective of accurate price signals or actual costs to serve. As the number of NEM

systems has exploded in the last year, the subsidy has become unreasonable. That subsidy is

borne by non-NEM ratepayers who are predominantly middle and low income families.

347. Several parties point to the 20-year periods instituted in Arizona (Arizona Public

Service Company), California, and Hawaii in an attempt to demonstrate that NEM ratepayers

had an expectation that Nevada would follow suit with these other states.37 Hawaii cannot be

included because its decision was made in October, after the 235 MW threshold was met, so

none of the NEM 1 ratepayers would have known about Hawaii's decision at the time these

NEM 1 ratepayers signed up for NEM service. As SEIA previously stated, NEM is available in

43 states, so there are 40 states, including Nevada, which have not adopted such 20-year

proposals.

348. Rates and rate structures change over time in electric utility ratemaking. While all

ratepayers would like ro lock in rates and rate structures to insulate themselves from change over

20+ years, electric utility ratemaking cannot work in this manner-otherwise, ratepayers left out

of such schemes will be forced to pay ever-increasing incremental costs as the number of

ratepayers increases and the ongoing costs to serve those ratepayers increases over time. Non-

NEM ratepayers should not be required to subsidize NEM ratepayers for the decisions that NEM

ratepayers made any longer than is reasonably necessary to move NEM ratepayers to cost-based

rates over a period of time.

349. Proposals that introduce a rate cliff at 8-10 or 20 years do nothing to address the

unreasonable $16 Million annual subsidy that would be borne by non-NEM ratepayers. Over 8-

37 The Commission also notes that the language of SB 374 stating that the Commission "[s]hall not approve a tariff
tiled pursuant to subsection 1 or authorize any rates or charges for net metering that unreasonably shift costs from
customer-generators to other customers of the utility" is unique language to Nevada.
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10 years, the subsidy grows to $128-160 million. Over 20 years, the subsidy grows to $320

million. A cost shift of this size is unreasonable. The annual subsidy equates to a 1.7 percent

annual rate increase for the average single-family residential ratepayer in NPC's service territory.

Payback

350. The small-scale (rooftop) solar interests argue that the Commission should

grandfather NEM ratepayers in order to guarantee a return on their NEM system investments.

All investments come with risk. Non-NEM ratepayers should not be asked to act as a safety net

to fund the unreasonable cost shifts needed to guarantee a return on NEM investments. The goal

of moving to cost-based rates should be to balance the interests of all ratepayers, existing NEM

ratepayers, future NEM ratepayers, and non-NEM ratepayers, not to preserve individual or even

average payback periods on NEM ratepayers' investments.

351. Payback periods cannot be reliably calculated. Payback periods will vary from

customer to customer and are not a reasonable basis for imposing new tariffs. The terms and

conditions of the contractual commitments governing rooftop solar installations are extremely

variable, accomplished through one of three primary commercial structures: purchase/installs,

power purchase agreements, and leases. There is no uniformity in the costs of equipment or

installations, the duration of financing agreements, or interest rates or other terms and conditions.

It is impossible to identify a typical purchase/install transaction. Also, for some NEM

ratepayers, the economics matter, while for others they do not. NEM ratepayers utilize their

NEM systems to produce their own energy, reducing their carbon footprint, saving money on

their electric utility bill, and/or enhancing the value of their home. The Commission is

establishing rates in this proceeding, and NEM system paybacks have nothing to do with

establishing just and reasonable rates.
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352. A review of the information provided in this proceeding demonstrates broadly

different economic payback periods promoted by the solar industry in web-based promotions

(Bombard (5-10 years), SolarCity (7-10 years), SunWorks (5-7 years)) compared to the figures

in the sworn testimony of witnesses in this proceeding (BCP (14 years), GBSC (11 .85years),

TASC (16 years), and Staff (16 years)). It appears that some small-scale (rooftop) solar vendors

advertised unrealistic payback periods.

Transition to Cost-Based Rates

353. The Commission selects a process for first reducing and then eliminating the cost

shifting that occurs under the old NEM rates.

354. Utility rates for all ratepayers (not just NEM ratepayers) are subject to change.

This is the nature of rate regulation. However, the magnitude of such changes has historically

been moderated by principles of gradualism. Gradualism is the concept used by utility

regulatory commissions to manage change associated with moving utility prices to reflect new or

changing rate structures of costs of service.

355. Without gradualism, there is no move to accurate, cost-based price signals.

Currently, the average NEM ratepayer uses just 58 percent (in NPC's service territory) and 51

percent (in SPPC's service territory) of the energy generated from his/her NEM system on-site.

The rest is physically delivered to the electric grid. This is an inefficient use of the energy

generated by theNEM systems that places all of the cost burden of the unreasonable subsidy on

remaining ratepayers. A gradual move to cost-based rates over time will allow NEM ratepayers

to make informed decisions on how to maximize the output of their NEM systems, particularly

with the option of TOU rates.

356. NEM ratepayers will need time to adapt to the new NEM rates. At the same time,

M I
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the growing cost shift will be borne by non-NEM ratepayers who will be subsidizing NEM

ratepayers. Therefore, the Commission must balance these competing ratepayer interests. Under

a laddering approach, incremental steps (rate changes) can be made over a period of time. The

first step was implemented on January 1, 2016. One step every year over a four-year period

minimizes the subsidy to $27 million but does not provide much opportunity for NEM ratepayers

to adapt in between rate changes. One step every two years over an eight-year period doubles

the subsidy to $54 million but provides a better opportunity for NEM ratepayers to adapt in

between rate changes. One step every three years over a twelve-year period raises the subsidy to

$81 million which is very large, but NEM ratepayers have three years in between steps, which

mirrors the timeframe that all other ratepayers have between rate changes in NV Energy's three-

year GRC cycle." One step every four years over a sixteen-year period raises the subsidy to

$109 million, with NEM ratepayers having four years between steps, which is more time than all

other ratepayers have between rate changes in NV Energy's three-year GRC cycle. The longer it

takes to migrate NEM ratepayers to cost-based rates, the higher the subsidy that will be paid by

non-NEM ratepayers."

357. Consistent with the principle of bill stability, the Commission finds that it is i n the

public interest to establish a time frame in which to gradually move to the revised rate structure

in order to prevent rate shock and allow current and future NEM ratepayers time and opportunity

to adjust their current usage patterns. All NEM customers, regardless of when their solar energy

38 For instance, the Commission authorized a period of time (1983-1992) for the migration of rates for Elko residents
to the higher system-wide rates for the corresponding rate classes in SPPC's territory, with step changes
implemented after each GRC--any increase in rates resulting from the GRCs was increased by an additional 17.5
percent until the rates for Elko residents reached parity with all other SPPC ratepayers in the same rate classes. (See
Docket No. 83-111, Stipulation Regarding Rate Increases for the Elko District of Sierra Pacific Power Company,
May 10, 1983, Docket Nos. 91-7079, 91-7080, and 91-7081, Order issued January 31, 1992, at 128-l30.)
39 The estimated subsidies are based on 235MW of installed NEM system capacity. If new installations result in
capacity exceeding 235MW, the subsidies will be larger.

I
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systems were installed, will benefit from a gradual approach toward cost-based rates. This

approach will create a path to developing sustainable practices in the small-scale roof top solar

industry that will allow companies and NEM ratepayers the opportunity to review and revise

their business models to compete without NEM subsidies. The Commission finds that it is in the

public interest to apply the same rates and tariffs to all NEM ratepayers, regardless of the vintage

of the NEM system (whether or not their completed NEM applications were submitted prior to

the 235 MW cap being met). NV Energy is generally not allowed to discriminate between

similarly-situated ratepayers but is allowed to differentiate between classes of ratepayers if either

the costs to serve or the usage patterns are sufficiently different. There will be no difference

between NEM ratepayers in NV Energy's costs to serve them or their usage patters. The

ratemaking principle of horizontal equity supports treating equals (ally NEM ratepayers) equally.

Also, providing different price signals, through different rates and tariffs, to similar ratepayers is

illogical and potentially confusing. Treating all NEM ratepayers the same will reduce the costs

of administering two separate schedules for similarly-situated ratepayers, while eliminating

confusion regarding eligibility.

358. All NEM customers will transition to cost-based rates over the next 12 years.

During that period there will be a total of five step changes to NEM2 rates: (1) January 1, 2016,

(2) January 1, 2019, (3) January 1, 2022, (4) January 1, 2025, and (5) January 1, 2028. The

adoption of a five-step ladder for managing change over a period of time reflects the principle of

gradualism, gradually increasing prices and reducing net excess energy credits, achieving cost-

based rates (thereby eliminating the unreasonable cost shift) in 12 years, by January 1, 2028. A

12-year timeframe for all NEM customers to date represents an approximately $100 million

subsidy that non-NEM ratepayers will have to pay to cover the costs to serve NEM ratepayers
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that are not recovered from NEM ratepayers during the transition period. It is reasonable to

transition NEM ratepayers to cost~based rates over this time period in order to mitigate rate

shock.

359. One step every three years is the most reasonable in balancing the interests of

both NEM 1 ratepayers and non-NEM ratepayers regarding the period of time for NEM1

ratepayers to adapt to the new NEM rates and the amount of the continued subsidy that must be

paid by non-NEM ratepayers over that same period of time. A step change every three years is

also consistent with the time period between rate changes for electric utilities through general

rate cases. All ratepayers should expect this. Further, the timing of the three-year steps provides

NEM ratepayers with an unprecedented preview of future rates (actual amounts will vary due to

intervening quarterly BTER and DEAA filings). The actual NEM rates will be revised during

each subsequent GRC. For SPPC, the rates from its 2016 GRC will be known by January 1,

2017, but NEM ratepayers in SPPC's service territory will not experience the corresponding step

change until January 1, 2019, a full two years later. For NPC, the NEM rates for its 2017 GRC

will be known by January 1, 2018, but NEM ratepayers in NPC's service territory will not

experience the corresponding step change until January 1, 2019, a full year later.

360. The 12-year timeframe enables NEM ratepayers to maximize the value of their

NEM systems by providing time to adjust usage patterns to maximize use of energy on their

premises while allowing more time for new technologies (battery storage, etc.) to become viable

add-ons. The 12-year timeframe also helps implement the Legislature's goal of allocating the

full $255 million in incentives under the SolarGenerations program for 235 MW of smaLl1-scale

(rooftop) solar in Nevada by December 31, 2021 (see NRS 701B.005(1).) Installations were

progressing at a relatively steady pace to reach that goal (which is still almost six years away)
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until the massive run-up over the last 18 months.

3 6 1 . TASC's calculations demonstrate that NEM ratepayers paying NEM rates still

experience average savings of 33 percent on their electric utility bills after the full phase-in

period. These ratesrefiect the cost of providing service to this class of ratepayers and are in line

with how rates are set for all ratepayers .

362. The transition period also acknowledges the investment NEM ratepayers have

made in their NEM systems. While not a reason for the 12-year timeframe, the 12-year

timeframe has the effect of providing a much greater opportunity for NEM ratepayers to achieve

a more reasonable or expected payback for certain systems while reducing the estimated $320

million cost to non-NEM ratepayers by 2/3rds.

Transparency

363. In an effort to provide transparency regarding the costs of the NEM subsidy that

all residential and small commercial non-NEM ratepayers will pay over the next 12 years, NV

Energy is directed to include a separate line item entitled "NET ENERGY METERING

SUBSIDY" on all non-NEM ratepayers' monthly electric bills. NV Energy will include the

lineitem calculations for approval in the 2016 SPPC GRC and 2017 NPC GRC and every

subsequent GRC until the NEM ratepayers have transitioned to NEM rates on January 1, 2028.

Fairness

364. While the 12-year transition period is fair to all ratepayers, NV Energy states that

the rates also have to be "perceived" as fair. Under normal circumstances, the Commission

agrees that perception (customer acceptance) is another tenet of rate design to be weighed

amongst sometimes competing principles. In all cases, accurate and timely information

regarding rates, rate changes, statutes, and statutory changes are necessary for individuals to
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make informed choices that best meet their individual needs and circumstances. In this instance,

a major rate change affecting all ratepayers was under consideration in this proceeding.

Unfortunately, with few exceptions, timely and accurate information was not provided to

ratepayers by small-scale ( rooftop) solar  advocates or  the uti l i ty. Moreover, the Commission

cannot base its decisions on misperceptions that are largely the product of an active effort to

mislead ratepayers through the dissemination of inaccurate information.

365. TASC, So1arCity, and Sur Run, as well as others, have engaged in an all-out

campaign to influence public perception of the Commission's ratemaldng process by claiming

repeatedly that the Commission is subject to regulatory capture by NV Energy and that the

Commission's decisions in this proceeding are il legal, all while the proceedings before the

Commission were ongoing. The lack of customer acceptance was compounded by the complete

lack of any information provided by the small-scale (rooftop) solar  vendors (except Bombard) to

potential solar customers that NEM rates may change pursuant to SB 374. Such actions by

T A S C , SolarCity, Sur Run, and other small-scale (rooftop) solar.vendors have effectively

eliminated any possibility of customer acceptance. However, this Commission will not allow

such actions by TASC, SolarCity, Sur Run, and other small-scale (rooftop) solar vendors to

dictate a certain outcome in this proceeding. The Commission has reviewed all of the evidence

admitted into the record in these proceedings and makes its decisions based on that evidence in

compliance with the relevant laws and regulations.

366. BCP and NV Energy also failed to provide timely information to existing and

potential NEM ratepayers. BCP, who represents NEM ratepayers in this proceeding, made no

observable effort to educate or inform existing and potential NEM ratepayers of the potential that

NEM rates may change pursuant to SB 374. BCP has also made no observable effor ts to
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investigate the marketing practices of the small-scale (rooftop) solar industry.4° Likewise, NV

Energy failed to update its website in a timely manner regarding the new NEM rates. NV

Energy only did so upon direction from the Presiding Officer in the form of Procedural Order

No. 7, issued January 8, 2016. NV Energy should be required to provide, as a compliance,

information regarding its NEM rate education efforts. Within 10 days of the issuance of this

Order, NV Energy shdl submit a report of its efforts to date to educate ratepayers of the NEM

rate changes and its plans to continue these efforts over the next 12 months. This effort shall

include information and other resources to assist existing NEM ratepayers in understanding how

to improve their energy use patterns and practices to maximize the benefits of the NEM systems

under the new rate structure.

Misrepresentations

367. The narrative of the small-scale (rooftop) solar interests that the Commission

must honor the expectations of NEM ratepayers to "lock-in" rates over a period of time is based

on a false premise. Many of the small-scale (rooftop) solar vendors appear to have offered

prospective customers forecasts that do not account for future uncertainty, thereby overstating

expected savings. The Commission will not reward the bad behavior of some small-scale

(rooftop) solar vendors by requiring non-NEM ratepayers to subsidize NEM ratepayers for

longer than is necessary to avoid rate shock.

Changes to NEM Systems

368. In adopting a transition process that treats all NEM customers the same, the

40 It should be noted that during the 2015 Nevada Legislature, BCP supported Assembly Bill ("AB") 330, which
would have instituted certain customer protections. (Minutes have not been posted.) BCP's comments regarding the
need for oversight of the small-scale (rooftop) solar industry may be viewed at 1:40:43 of the March 27, 2015
meeting of the Assembly Commerce and Labor during which BCP expressed concerns regarding the marketing
practices of small-scale (rooftop) solar installers and marketers. The hearing on AB 330 starts Ar l:15:44. It is
unclear whether BCP's concerns with the marketing practices of small-scale (rooftop) solar installers and marketers
have changed since March of 2015.
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Commission avoids the need to address the logistics of changes to NEM systems. Equal

treatment of all NEM customers means that there are no separate eligibility requirements for

receiving the subsidized transition to cost-based rates.

Policies of This State

369. Cost-based rates that may increase costs for NEM systems relative to other

renewable technologies will encourage private investment in other renewable technologies such

as large-scale solar PV and storage technologies, which will stimulate the economic growth of

Nevada and enhance the continued diversification of the energy resources used in Nevada. The

Commission has consistently pursued the least-cost renewable energy options that benefit all

ratepayers in Nevada (i.e. rejection of the large-scale solar PV PPA in late 2014 at over

$110/MWh and approval of Eve large-scale solar PV PPAs in 2015 and 2016 at under $50/MWh

based on the levelized cost of energy). In the last five months alone, the Commission has

approved 329 MW of large-scale solar projects.

370. The NEM rates encourage small-scale (rooftop) solar PV vendors to compete

more evenly (the 30 percent Federal Investment Tax Credit has been extended for wind and solar

companies) in the marketplace with other renewable energy resources, especially with large-

scale solar PV developers. Unfortunately, the exodus of small-scale (rooftop) solar vendors in

Nevada in the past two months demonstrates that their business models are premised on

subsidies from non-NEM ratepayers. As long as those subsidies exist in other states, there is no

reason for these businesses to adapt in Nevada. This is a short-sided business strategy that is

harmful to the long-term viability of solar energy. Fortunately, large-scale solar developers have

developed a viable long-term strategy in Nevada, as evidenced by the Commission's approval of

the five 20-year solar PV PPAs in 2015 and 2016. These low PPA prices are passed on ro all

WI
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ratepayers. This is in stark contrast to the significant subsidies that non-NEM ratepayers are

being asked to pay to NEM ratepayers who install NEM systems on their premises.

371. Prior to the enactment of SB 374, the old NEM regime was in place for nearly 20

years, having first been adopted as a pilot program in 1997. The cost shifting is the product of a

1997 pilot program that required NV Energy to provide service to NEM ratepayers with a

specific rate structure designed to encourage what was then a new technology and a nascent

industry. In 2015, the Nevada Legislature for the first time authorized the Commission to

address the cost shifts associated with the old NEM rates. The text of SB 374 shows that one of

the primary objectives of the statute was to reduce and eliminate the subsidies created by the old

NEM rates. Subsection 2(e) of Section 2.3 of SB 374 provides that the Commission "[s]ha11 not

approve a tariff tiled pursuant to subsection 1 or authorize any rates or charges for net metering

that unreasonably shift costs from customer-generators to other customers of the utility."

Subsection 2(d) of Section 2.3 of SB 374 also expressly gives the Commission the authority to

establish rates and charges for customer-generators that "avoid, reduce or eliminate" the

"unreasonable shifting of costs from customer-generators to other customers of the utility" that

occurs under the old NEMrates.

372. The Commission notes that the small-scale (rooftop) solar industry supported SB

374. Mr. Robert S. Uithoven, representing TASC (which included SolarCity and Sur run at the

time), stated "... we are happy to be here in support of the legislation." (Minutes of the

Assembly Committee on Commerce and Labor, May 25, 2015, at 6.)

373. Some have questioned the State's commitment as well as the Commission's

commitment encouraging private investment in renewable energy resources, stimulating the

economic growth of this State, and enhancing the continued diversification of the energy
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resources used in this State. The Commission can answer these questions unequivocally by

stating that the Commission has and will continue to carry out all of the State's policies

involving utility regulation pursuant to NRS Chapters 70lB, 703, 704, and 704B, not just a

subset of those provisions. The Commission simply cannot promote NEM in Nevada at any

cost, the Legislature expressly prohibited the Commission from adopting rates that unreasonably

promote NEM and authorized the Commission to avoid, reduce, or eliminate an unreasonable

shifting of costs from NEM ratepayers to non-NEM ratepayers.

374. The State has spent an enormous amount on renewable energy. The costs for the

NEM subsidy paid by non-NEM ratepayers will be in addition to the $255 million for incentives

paid by ratepayers for the period between 2010 and 2025 for solar programs mandated by NRS

701B.005(2)(b). Also, both NPC and SPPC have entered into numerous renewable contracts to

meet Nevada's RPS requirements. For NPC's ratepayers over the 12-month period ending

September 30, 2015, the costs for these renewable contracts was $2l2 million. (Docket No. 15-

01009, Monthly Deferred Energy Reports for September 2015, Exhibit E-4.) NPC estimates

renewable contracts costs of $296 million for 2016 (see Docket No. 15-06015, NPC Comments

tiled August 5, 2015). The value of these renewable contracts is more than $6 billion over the

next 25 years (see Docket No. 15-05006, Order issued January 20, 2016, at Attachment 2). For

SPPC's ratepayers over the 12-month period ending September 30, 2015, the costs for these

renewable contracts was approximately $65 million. The vintage of these particular contracts

varies, but assuming that SPPC will continue at this level over the next 25 years or so to ensure

continued compliance with the RPS, expenditures for SPPC's ratepayers will exceed $1.5 billion.

375. The costs for these renewable energy contracts are borne by all ratepayers, and the

NEM 1 subsidy will be added to these costs for the residential and small commercial ratepayers

ll
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in Nevada. Nevada's ratepayers generously support renewable energy resources in this State

every month through their electric utility bills.

VI. MISCELLANEOUS ISSUES

A. New-Build Solar

SNHBA Position

376. SNHBA recommends a separate tariff for NEM systems on new-build homes.

SNHBA states that distinct treatment of new-build solar is necessary to accurately reflect the

unique value of new-build solar and the benefits for NV Energy's general body of ratepayers. It

is unreasonable to assume that the costs and load characteristics for existing residential

ratepayers who retrofit their homes using solar are the same as residential ratepayers occupying

new homes that have solar included as a package design for compliance with modern building

codes. It is self-evident that the demand on a utility's electric system from a new, modern home

built in the last 15 years will differ substantially from that of a home built in the nineteen-sixties,

seventies, eighties and even the nineties. However, SNHBA could provide no information

demonstrating that any of its developers have asked NV Energy to modify the distribution

facilities used to provide service to new-build solar homes. (Ex. 41A at 2-3, Tr. at 196-205.)

377. SNHBA states that NV Energy, through its filings, discovery responses, and

witness testimony, is on record numerous times admitting that it lacks data to substantiate

application of the proposed NEM2 rate to new-build solar. There is also no research or previous

study to support the application of cost assumptions based on retrofit to new construction. NV

Energy's estimates of increased service costs for NEM ratepayers are entirely based on existing

customers. These retrofit-based cost assumptions are unreasonable if applied to new

constriction due to the inherent economies of scale and significant differences in opportunities
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for design optimization and quality control in new construction compared to existing homes.

(Ex. 41A at 4.>

378. SNHBA states that it is reasonable to assume that new-build solar has much less

demand on a utility's system especially during peak hours in sunny, desert states like Nevada

because new homes are subject to stringent building codes and benefit from the availability of

more energy efficient building materials and appliances compared to homes built 40-50 years

ago or even 10-20 years ago. New-build solar is a more holistic approach to solar deployment

whereby a home is designed from the star to optimize solar generation and energy efficiency.

Having data on this point would be immensely helpful, but NV Energy admits that it does not

gather such granular information, even though NV Energy states on numerous occasions in the

Applications that the best and most accurate way to develop rates is by gathering and analyzing

actual production and usage data over multiple years. (Ex. 41A at 10-12.)

379. SNHBA states that Nevada has a unique opportunity in this proceeding to

officially recognize that not all rooftop solar is the same and to develop separate rates

accordingly. Doing so would position Nevada as among the most forward-looking and

thoughtful states when it comes to understanding the many nuances of solar power. (Ex. 41A at

15-16.)

380. SNHBA states that a separate rate for new-build solar would also lead to a

number of economic benefits for Nevada. A uniform rate for rooftop solar would invariably

drive up the cost of new-build homes that include rooftop solar by limiting the financial benefit

of these homes for consumers. Driving up the cost of new-build homes, in turn, would price

many consumers out of the housing market, especially those in the market for greener homes.

(Ex. 41A at 19.)

I
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BCP Position

381. BCP states that the Commission should consider a lower Rule 9 allowance for

new home construction where rooftop solar is installed at the time a dwelling is built, reflecting

lower usage and less revenue to justify the allowances. This issue could be dealt with in a

general rate case. (Ex. 41A at 14.)

Staff Position

382. Staff states that it is unreasonable for NV Energy to downsize the design for its

distribution facilities that serve new residential housing communities who offer rooftop solar

systems. NV Energy's distribution facilities need to be sized to reliably serve the entire load of a

NEM ratepayer in the event that the NEM ratepayer's on-site generation fails, otherwise, there

could be reliability impacts and/or service disruptions to the NEM ratepayer and potentially all

other ratepayers on the distribution path. Further, in response to a Staff data request, the builders

represented by SNHBA indicated that they do not downsize the electrical service ratings for new

homes to reflect installation of a rooftop solar system. (Ex. 83A at 5-6.)

NV Energy Rebuttal Position

383. NV Energy states there is no need to create a separate rate class for new-build

solar homes. The Commission has never considered differentiating electric service and charges

based on vintage (i.e., when they become a ratepayer). A ratepayer who buys a new home with

modern energy efficiency built in pays the same rates as ratepayers in older, less efficient homes.

If a ratepayer retrofits his older home to have the same efficiency standards as a new home, the

ratepayer still pays the same energy rates as before the retrofit and the same rates as the ratepayer

who bought the more efficient home. Absent some marked change in the distribution service

provided, retrofitted rooftop solar homes should not be treated differently than new-build rooftop
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solar homes. (Ex. 99A at 36-38.)

384. NV Energy states that developers have not asked NV Energy to design and install

distribution facilities smaller than otherwise are required pursuant to NV Energy's distribution

design guidelines/standards. The absence of any significant difference in the type of service

provided to new-build NEM ratepayers, compared to other NEM ratepayers, suggests that it is

inappropriate to create a separate class for NEM ratepayers with new-build solar. (Ex. 84A at

15-16, Tr. at 773-777, 1054-1055.)

Commission.Discussion and Findings

385. It is not just and reasonable to establish a separate tariff for new-build solar.

There is insufficient data upon which to establish a separate rate class at this time. NV Energy's

distribution facilities need to be sized to reliably serve the entire load of a NEM ratepayer in the

event that the NEM ratepayer's on-site generation fails, otherwise, there could be reliability

impacts and/or service disruptions to the NEM ratepayer and potentially all other ratepayers on

the distribution path. The absence of any significant difference in the type of service provided to

new-build NEM ratepayers is supported by the fact that developers do not downsize the electrical

service ratings for new residential homes to reflect installation of solar PV systems. Absent

some marked change in the distribution service provided by NV Energy, there should be no

separate ratepayer class for new-build solar.

B. Generation Meter

NV Energy Position

386. NV Energy recommends a monthly charge applied only to non-incentivized

NEM2 ratepayers for the cost of generation meters. NV Energy states that generation meters

will facilitate compliance with SB 374's requirement that NV Energy assess the effect of
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distributed generation on its NEM systems, accurately measure the cost of service, and

potentially aid in demonstrating compliance with the Clean Power Plan. (Ex. PA at 21 , Ex. 5a at

21.)

BCP Position

387. BCP states that unless something like a value-of-solar approach (or NV Energy's

proposal to charge for total energy including solar) is adopted, the extra generation meter

proposed by NV Energy and included in costs is unnecessary. All that is necessary is to use the

AMI data so that energy delivered by the utility to the customer and excess energy sent to the

utility are paid different amounts. Some generation meters may be required for load research,

but it is not clear that all NEM ratepayers need them. If an extra meter is required, it should be

paid for up front by the NEM ratepayer, not financed by the utility. (Ex. 62A at 6.)

TASC Position

388. TASC states that there is no need to require all NEM2 ratepayers to install a

generation meter. Historically, the rationale for generation meters has been to allow NV Energy

to claim the PECs from NEM ratepayers who receive an incentive under the So1arGenerations

program. (See NRS 704.775(3)(a)). However, this program will be ending in the near future.

Presumably, NV Energy's primary rationale for requiring these meters in the future is to perform

load research, which only requires metering a small, statistically valid sample of a ratepayer

class-perhaps one percent. Given that a significant number of NEM1 ratepayers already have

generation meters, it is questionable whether NV Energy would need additional generation

meters for NEM2 ratepayers in order to obtain a statistically valid sample. If NV Energy needs

the metering data for any future Critical Peak Production credits from NEM, all ratepayers would

benefit by reducing NV Energy's Clean Power Plan compliance costs, As a result, the costs of

I'll\
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the metering needed to secure such credits should be borne by NV Energy because all ratepayers

will benefit. If NEM2 ratepayers want a generation meter in order to account for the PECs that

they own, or simply to collect the output data from their generator, NV Energy should offer to

split the cost of the generation meter 50/50. No other utility requires ratepayers to pay for a

generation meter without a clear program purpose for that meter. (Ex. 62A at 26-29, Ex. 68A at

35-38.)

Vote Solar Position

389. Vote Solar recommends eliminating the generation meter requirement and

associated cost and rate. Vote Solar states that it does not find NV Energy's explanations

compelling. Generation meters are not needed. To develop load shapes, NV Energy needs to

know how much energy it is supplying to the NEM ratepayer and at what time. The total hourly

profile is not needed. A dual register meter or a secondmeter to measure exports on a temporal

basis will provide the additional information NV Energy needs to net exports against future

consumption. A single bi-direction meter would be sufficient. To the extent that the generation

meters are desirable to measure total on-site generation for the purposes of Clean Power Plan

compliance, such use benefits all ratepayers, so the costs should be spread to all ratepayers. (Ex.

44A at 59-61.)

NV Energy Rebuttal Position

390. NV Energy continues to support the incremental monthly charge as proposed in

the direct tiling. NV Energy needs to continually monitor and review the sample data that is

provided by all meters, in particular as a certain population, or segment of a population, is

growing. That is certainly the case with the NEM ratepayer class. By simply using the

generation meters that are already installed as the sample, the growth and potential

llllll
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diversification of the loads is ignored. For this reason alone, the monthly charge applied only to

non-incentivized NEM2 ratepayers is justified and reasonable. The amount of energy that NEM

ratepayers provide to serve their load is also an important piece of the total load equation and is a

vital input to the load shapes that are used in developing theMCSS for NEM ratepayers. (Ex.

99A at 51-54.)

391. NV Energy states that ratepayers who choose to participate in the

So1arGenerations program are required to have a generation meter so that the PECs can be

measured, verified, and reported. The PECs are retained by NV Energy on behalf of all

ratepayers who fund the incentive payment to participants in the SolarGenerations program.

This requirement for participants in the SolarGenerations program to have a generation meter

will continue to remain the case for NEM2 systems because the SolarGenerations program is still

active and was not affected by SB 374. (Ex. 85A at 11.)

Commission Discussion and Findings

392. NV Energy's proposed generation meter installation requirement and cost

allocation is denied at this time. The Commission is not convinced at this time that the

installation of generation meters for all NEM ratepayers is necessary. This decision has no

impact upon NV Energy's requirement to have generation meters installed for those ratepayers

receiving incentives pursuant to the So1arGenerations incentive program. To preserve the option

for NV Energy to install generation meters in the future (should the need arise),NV Energy shall

include in its NEM tariffs a provision requiring the NEM ratepayer to authorize NV Energy's

ability to install and maintain a generation meter, if deemed necessary by the utility.

///
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c. Interconnection Charges

BCP Position

393. BCP states that the Commission should consider some type of reasonable one-

time administrative fee to recover one-time accounting and service costs associated with hooking

up a NEM ratepayer. This issue would be ripe for resolution in a general rate case. (Ex. 62A at

14.)

TASC Position

394. TASC recommends that the Commission authorize NV Energy to implement an

upfront interconnection charge for new NEM ratepayers as follows :

Upfront processing charges for interconnection applications are not uncommon (Excel Energy in

Colorado and Avista and Idaho Power in Idaho), with a typical fee of no more than $100 for

residential NEM ratepayers. While the meters used for NEM ratepayers are the same as those

used for non-NEM ratepayers, additional programming and inspections are required at the time

of installation of the NEM system. Such additional costs are logically associated with the initial

interconnection process and are best collected through an upfront fee for interconnection. The

Commission should revisit these costs in subsequent general rate case cycles to ensure that they

remain cost-based. (Ex. 76A at 28-29, Ex. 68A 34-35.)

NV Energy Rebuttal Position

395. NV Energy states that the appropriate recovery of these costs would be the same

as recovery of the meter installation costs for any non-NEM ratepayer, which is through a basic

service charge and not a one-time interconnection fee as proposed by TASC. Meter costs are
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ongoing and do not end once initial installation is complete. NV Energy is responsible for the

ongoing maintenance of a NEM ratepayer's installed meter, including the cost of replacing the

meter as necessary. (Ex. 99A at 84).

Commission Discussion and Findings

396. It is not reasonable to establish an interconnection charge for NEM ratepayers at

this time in lieu of collecting such meter costs in the basic service charge. Besides the additional

costs associated with meter programming and testing, NV Energy is responsible for the ongoing

maintenance of NEM ratepayers' installed meters, including the costs of replacing the meters as

necessary. An ongoing charge in the basic service charge will adequately reflect such costs

incurred by NV Energy. Parties can review these costs in subsequent general rate case cycles to

ensure that they remain cost-based.

D. Regulatory Liability

NV Energy Rebuttal Position

397. NV Energy states that it will create a regulatory liability for each utility. This will

be a reserve account to offset NV Energy's revenue requirement in future general rate cases.

Periodically, each utility will calculate the difference between the revenue it would have

collected under the NEM1 rates and rules and the revenue that it actually collects under the

NEM2 rates and rules. The amounts will be recorded in a regulatory asset/liability (Account No.

186). NV Energy will track and account for incremental NEM2 revenue in this manner

regardless of which NEM2 proposal the Commission adopts in this proceeding. NV Energy will

not benefit from any changes to the NEM rate structure. Instead, non-NEM ratepayers will

benefit by seeing even lower rates in the future. (Ex. 101A at 5-6.)

///
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Commission Discussion and Findings

398. It is just and reasonable to establish regulatory liability accounts for each utility

until NEM rates approved in the next general rate case (2016 for SPPC and 2017 for NPC) go

into effect. The accounts will be used to collect the difference between the revenue NV Energy

would have collected under the NEM1 rates and rules and the revenue that NV Energy actually

collects under the new NEM rates and rules. Several parties complained that any shift in rate

design for NEM ratepayers between general rate cases would lead to an increase in revenues to

be retained by NV Energy and its shareholders. One of the purposes of these proceedings is to

establish just and reasonable rates and charges "to avoid, reduce, or eliminate an unreasonable

shifting of costs from customer-generators [NEM ratepayers] to other customers [ratepayers] of

the utilities." (See Section 2.3(2)(d) of SB 374). Though SB 374 does not mention ensuring that

there are no unreasonable shifting of costs from NEM ratepayers to NV Energy between general

rate cases, the Commission finds that it is in the public interest to approve NV Energy's proposal

to ensure that non-NEM ratepayers, and not NV Energy, receive the benefit of NEM ratepayers'

increased contributions to their share of costs until the next general rate cases. Parties may make

recommendations on the proper allocation of the monies in the regulatory liability accounts in

the next general rate cases.

E. Load Data

WCSD Position

399. WCSD recommends that the new NEM tariffs not be applied to any NEM

ratepayers who have not been equipped with smart meters and have access to less than one year

of load data. SPPC has yet to install smart meters at all WCSD schools with NEM systems, and

the most recent estimate for installation is the first quarter of 2016. The lack of smart meters is
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problematic for WCSD because with no access to real-time data, energy management, especially

for rate schedules that include demand charges, is nearly impossible. (Ex. 40A at 2, 5.)

400. WCSD further recommends that the Commission direct SPPC to make real-time,

fifteen-minute interval data available to all "summary billed" ratepayers. As a "summary billed"

ratepayer, WCSD receives one summary bill for payment purposes for its 129 facilities with 395

SPPC meters. SPPC's software does not allow "summary billed" customers to have access to the

My Account program and thus does not have access to read-time data. Without access to real-

time data, WCSD is unable to effectively manage its demand profile to ensure the most efficient

use of energy. Access to such data will allow WCSD and other "summary billed" customers to

explore options to control demand and associated charges. (Ex. 40A at 6.)

NV Energy Rebuttal Position

401. NV Energy disagrees with WCSD. Through the So1arGenerations program, over

500 ratepayers billed under a current three-part rate structure made similar decisions to WCSD to

install NEM systems, adj without the data from AMI that WCSD insists must be available.

SPPC's records indicate that WCSD has 230 active metering points and that all but 74 have

already been upgraded to a smart meter and presently record in fifteen-minute intervals. The

upgrades on the remaining meters are ongoing, with a scheduled completion date of March 31,

2016. (Ex. 85A at 3-4, Tr. at 849-851.)

Commission Discussion and Findings

402. The Commission finds that this issue is moot because the new NEM rates do not

include a demand charge component at this time.

///
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VII. ROOFTOP SOLAR INDUSTRY JoBs

Staff Position

403. Staff states that caution should be employed when referencing employment

figures for the solar industry in Nevada. The Solar Foundation ("TSF") provides an oft cited

employment Figure of 5,900 persons at the end of 2014 for Nevada's solar industry. The figures

are based on an annual census conducted by The Solar Foundation. However, it is a national

census, not a state census. The census includes jobs from a variety of solar businesses, many of

which would not be affected by NEM tariff changes while others are not solar businesses at a1L41

Also, the employment numbers are not stated in full-time equivalent units, and there is no other

study to confirm the claimed employment. The Solar Foundation was unable to provide Staff

with any granular data when asked for more detailed state information and the state specific data

regarding the state employment estimate. Staff also requested more detailed state-specific

employment statistics from both TASC and SEIA for each solar company in their respective

memberships. Both TASC and SEIA objected to providing that information, even by aggregated

category. (Ex. 81A at 2-7) .

Commission Discussion and Findings

404. The information and testimony presented by Staff regarding the employment

figures for Nevada's solar industry indicates that the figures cannot be reasonably relied upon as

an estimate of the number of solar jobs in Nevada or the number of jobs that could potentially be

impacted by this Order. Further, no corroborating information from other sources was identified.

No party to this proceeding provided any material support for the notion that a change in the

41 The list of Nevada companies included a number of large utility-scale solar developers as well as Southwest Gas
Corporation, Western Nevada Supply Company, and the Commission. (Ex. 81 at Attachment AC-5, Tr. at 721-
724.)
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NEM rates and tariffs would result in the loss of nearly 6,000 solar jobs.. TASC and SEIA's

objections to providing information that would help confirm or refute the figures for rooftop

solar jobs in Nevada are perplexing.

405. All arguments of the parties raised in these proceedings not expressly addressed

herein have been considered and either rejected or found to be non-essential for further

discussion in this Order.

THEREFORE, it is ORDERED that:

The Application of Nevada Power Company d/b/a NV Energy in Docket No. 15-

07041 is APPROVED AS MODIFIED by this Order.

The Application of Sierra Pacific Power Company deb/a NV Energy in Docket

No. 15-07042 is APPROVED AS MODIFIED by this Order.

Compliances :

Within seven days of the effective date of this Order, Nevada Power Company

d/b/aNV Energy shall file with the Commission revised tariff sheets consistent with this Order.

Within seven days of the effective date of this Order, Sierra Pacific Power

Company d/b/a NV Energy shall file with the Commission revised tariff sheets consistent with

this Order.

5. The Regulatory Operations Staff shall review the above-referenced revised tariff

sheets for consistency with the Commission's Order. The revised tariff sheets shall become

effective upon the completion of the Regulatory Operations Staff's review.

Within 10 days of the effective date of dies Order, Nevada Power Company d/b/a

NV Energy shall file with the Commission a report of its efforts to date to educate ratepayers of

6.

4.

3.

2.

1.
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the net energy metering rate changes and its plans to continue these efforts over the next 12

months »

7. Within 10 days of the effective date of this Order, Sierra Pacific Power Company

d/b/a NV Energy shall tile with the Commission a report of its efforts to date to educate

ratepayers of the net energy metering rate changes and its plans to continue these efforts over the

next 12 months.

Directives :

8. In a future general rate case, Nevada Power Company d/b/a NV Energy shall

study and account for the costs and benefits of higher penetration of net energy metering systems

on its distribution systems and include the results when completed to assist in determining

whether rates need to be further modified for net energy metering ratepayers.

In a future general rate case, Sierra Pacific Power Company d/b/a NV Energy

shall study and account for the costs and benefits of higher penetration of net energy metering

systems on its distribution systems and include the results when completed to assist in

determining whether rates need to be further modified for net energy metering ratepayers.

10. In its next general rate case, Nevada Power Company d/b/a NV Energy shall

recommend (with additional support)  what portion of transmission and generation demand costs

should be shifted (tilted) between the basic service charge and volumetric commodity rate.

11. In its next general rate case, Sierra Pacific Power Company d/b/a NV Energy shall

recommend (with additional support) what portion of transmission and generation demand costs

should be shifted ( tilted) between the basic service charge and volumetr ic commodity rate.

9.
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12 . In its next general rate case, Nevada Power Company d/b/a NV Energy shall

recommend whether time-of-use rates for net energy metering ratepayers should continue to be

opt-in, opt-out, or mandatory in the future.

13 . In its next general rate case, Sierra Pacific Power Company d/b/a NV Energy shall

recommend whether time-of~use rates for net energy metering ratepayers should continue to be

opt-in, opt-out, or mandatory in the future.

14 . In Nevada Power Company d/b/a NV Energy's next general rate case filing with

the Commission, Nevada Power Company d/b/a NV Energy shall propose a line item entitled

"NET ENERGY METERING SUBSIDY" that will calculate the subsidy that each non-net

metering ratepayer pays each month to subsidize net metering ratepayers. Nevada Power

Company d/b/a NV Energy will include the same proposals in every subsequent general rate case

filing with the Commission until the net energy metering ratepayers have been migrated to net

energy metering rates on January 1, 2028.

15 . In Sierra Pacific Power Company d/b/aNV Energy's next general rate case filing

with the Commission, Sierra Pacific Power Company d/b/a NV Energy shall propose a line item

entitled "NET ENERGY METERING SUBSIDY" that will calculate the subsidy that each non-

net metering ratepayer pays each month to subsidize net metering ratepayers. Sierra Pacific

Power Company d/b/a NV Energy will include the same proposals in every subsequent general

rate case tiling with the Commission until the net energy metering ratepayers have been

migrated to net energy metering rates on January 1, 2028.

16 . Failure to comply with the compliances and directives ir;.this Order may

subject Nevada Power Company d/b/aNV Energy to administrative fines pursuant to Nevada

Revised Statute 703.380 and/or revocation of the underlying relief granted as appropriate.
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17. Failure to comply with the compliances and directives in this Order may

subject Sierra Pacific Power Company d/b/a NV Energy to administrative fines pursuant to

Nevada Revised Statute 703.380 and/or revocation of the underlying relief granted as

appropriate l

18. The Commission may correct any errors that have occurred in the drafting or

issuance of this Order without further proceedings.

By the Commission,

L

Lu...

PAUL A. THOMSEN, Chairman

ALAINA BURTENSHAW, Commissioner

DAVID NOBLE, Commissioner and
Presiding Officer

/ '

Attest:
TRISHA OSBORNE,
Assistant Commission Secretary

Dated: Carson City, Nevada
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The Benefits and Costs of Solar Distributed Generation
for Arizona Public Service

This report provides a new cost-benefit analysis of the impacts of solar distributed
generation (DG) on ratepayers in the service territory of Arizona Public Service (APS). On
January 23, 2013, the Arizona Corporation Commission ordered APS to conduct a multi-session
technical conference to evaluate the costs and benefits of renewable DG and net energy metering
(NEM), as part of the ACC's consideration of the APS Renewable Energy Standard (RES)2013
Implementation Plan. This report is intended to contribute to the technical conferences and the
ACC's future deliberations on the APS 2013 RES Play, and to provide a different perspective than
the studies on the value of solar DG that APS commissioned in 2009 from R.W. Beck (the "Beck
Study") and in 2013 from SAIC (the "SAIC Study"), which recently acquired R.W. Beck.

The scope of this report is limited to assessing how demand-side solar will impact APS's
ratepayers. In the context of the cost / beneiitevaluations of demand-side programs, this analysis
is a ratepayer impact measure (RIM) test. It is nota total resource cost (TRC) test that would look
more broadly at whether distributed solar resources provide net benefits to Arizona. Generally,
policymakers should look at a variety of cost-benefit tests, including the broad TRC test, in
evaluating whether to initiate, continue, or expand a demand-side program.

In assessing the benefits and costs of solar DG from a ratepayer perspective, it is important
to use a tint: frame that corresponds to the useful le of a solar DG system which is 20 to 30 years.
This treats solar DG on the same basis as other utility resources, both demand- and supply-side.
When a utility assesses the merits of adding a new power plant, or a new energy efficiency (EE)
program, the company will look at the costs to build and operate the plan or the program over their
useful lives, compared to the costs avoided by notoperating or building other resource options. A
central problem with the l%ck and SAIC Studies is that they assess the benefits of solar DG only in
a single-year "snapshot," without considering the long-term benefits of the solar resource over its
full expected life.

In addition, solar DG provides significant benefits as a resource that can be scaled easily,
from a system serving a single home to utility-scale plants, and that can be installed with shorter
lead times and on a wider variety of sites compared to large-scale fossil generation resources. As
APS itself recognizes in its 2012 IP, DG combines with other small-scale, short-lead-time,
demand-side resources such as EE and danand response (DR) programs to reduce APS's need for
supply-side generation, both in the near- and long-terms. The Beck and SAIC Studies do not
recognize these benefits of solar DGresources, instead, they first construct "blocks" of solar DG of
different sizes, corresponding to different scenarios for solar DG penetration, and then analyze
each block as though it were a conventional large-scale power plant. As a result, these studies
calculate few capacity-related benefits from solar DG except in the higher penetration scenarios
that are years in the future. In reality, solar DG and APS's other demand-side programs combine
to continuously avoid the need for supply-side resources, and all of these resources should be
assigned capacity value commensurate with this role and on a comparable basis.

This report relies on data from APS's 2012 Integrated Resource Plan (2012 IP),
supplemented with data from the Beck Study and with data presented in the series of technical

1
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Total Benefits 21.5 to 23.7
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Lost retail rate revenues 13.7
DG incentives 0to 1.6
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Q 0.2

Total Costs 13.9 to 15.5
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workshops that APS held in March and April 2013. Our intent in using this data is to minimize
debates over the input assumptions. We also have used a limited amount of current data from the
regional gas and electric markets in which APS operates. Our approach to valuing solar DG
makes two key changes to the Beck and SAIC studies: first, our analysis is performed over 20
years, instead of just for single years, and, second, we evaluate the benefits of solar DG based on
the change in APS's costs per Oni of solar DG installed, without requiring solar DG to be installed
in the same "lumpy" increments as large-scale conventional generation. We also draw upon
relevant analyses that are standard practice in other states, including the avoided cost "calculator"
for demand-side programs adopted by the California Public Utilities Canmission (CPUC), as well
as new studies such as the value-of-solar analysis that Clean Power Research (CPR) used in
developing the solar tariff for Austin Energy.

The costs of solar DG for APS ratepayers are principally the lost revenues from solar DG
customers who use their on-site solar generation to serve their own loads and who export excess
output back into the grid, thus running the meter backward using net energy metering (NEM).
For the costs of solar DG, we relyon data that APS reports on the 20-year levdized rate credits that
both residential and business customers who install solar DG will realize fromthe output of their
net-metered systems. Finally, on the cost side we also include APS's remaining DG incentives
and the utility's calculated costs to integrate intermittent solar generation into the grid.

Our work concludes that the benefits of DG on the APS system exceed the cost, such that
new DG resources will not impose a burden on APS's ratepayers. The following table
summarizes our results. The benefits exceed the costs by more than 50%, with a benefit / cost
ratio of 1.54. The benefits also exceed the costs in both the residential and commercial markets
considered individually. Based on SAIC's projection of 431,000 MWh of incremental solar DG
in 2015, these benefits amount to $34 million per year for APS's ratepayers.

Table 1: Benefts and Costs QfSolar DG on the APS System

2
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1. Methodology

Solar DG is a long-termresource for the APS system. New solar DG systems will provide
benefits for the APS service territory for the next 20 to 30 years. Our principal concern with the
SAIC and Beck studies is that they assess the benefits of solar DG only using single year,
"snapshot" assessments.1 Data from APS to perform full 20-year assessments is available from
the utility's 2012 IP, from market data, and from information in the Beck / SAIC Studies. Thus,
our analysis develops 20-year levelized benefits and costs for solar DG on the APS system.

Another significant methodological issue is the question of "lumpiness." The Beck and
SAIC Studies first aggregate solar DG resources into a "blocks" of resources of different sizes
(corresponding to low, medium, or high penetrations), and then treat each block as though it were
a conventional large-scale power plant. As a result, these studies show relatively low or zero
capacity-related benefits from solar except in the higher penetration scenarios, in which there is
enough DG capacity to displace a full combustion turbine (CT) and a 500 kV transmission line.
This approach does not recognize several of the most important (and beneficial) characteristics of
DG - the shorter lead times and smaller, scalable increments in which DG is deployed, compared
to large-scale generation resources. In this respect, DG should be treated like energy efficiency
(EE) and demand response (DR), which also are small-scale, short-lead-time resources. The DG
included in APS's 2012 IP combines with EE and DR to meet APS's resource needs in the near
tern and will help to defer the need for large-scale resources in the long-rm. The 2012 IP finds
that APS does not need new large-scale, fossil resources until 2017. However, the 2012 IP also
shows continued growth in both energy efficiency and demand response programs and in
distributed solar resources between 2012 and 2017, such that new demand-side resources will
contribute 1,150 MW to greeting APS's peak demands in 20172 As a result, solar DG, along with
energy efficiency and demand response, contributes to deferring any resource need until 2017, and
solar DG installed before 2017 has greater value than just avoiding short-term energy costs.

We have included a number of additional benefits of DG that the Beck / SAIC studies did not
consider, including the following:

Avoided ancillary service costs. Solar DG reduces loads on the APS system. Western
Electricity Coordinating Council (WECC) reliability standards require control area
operators to maintain operating reserves (spinning and non-spinning) equal to 7% of the
load served by thermal generation. As a result, APS can avoid the ancillary service costs
associated with the load reduction from solar DG. At the same time, APS may incur
additional costs to integrate intermittent solar generation into its system, and we have
accounted for these added costs on the cost side of our analysis (see Section 3 below).

Capacity reserve costs. When solar DG reduces peak demands on the APS system, it
avoids not only generating capacity but also the associated 15% reserve margin.

1 The original Beck study looked at solar DG benefits in 2010, 2015, and 2025. The new SAIC study
examined solar DG benefits in 2015, 2020, and 2025.
2 2012 IP, at pages 6 (Table 2) and 20.
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Avoided renewables costs. Solar DG contributes to APS's compliance with Arizona's
current Renewable Energy Standard (RES) requirements, as well as to future increases in
those requirements. If customers did not invest in solar DG, APS would have to make
such investments. To the extent that renewable capacity is more expensive than fossil
capacity, the costs for APS ratepayers will be lower if it is customers, instead of APS, who
install renewable generation. Data is available from the APS 2012 IP to quantify this
benefit. We also assume that this benefit encompasses a number of difficult-to-quantify
benefits of renewable generation, including:

Price mitigation benefits. Solar DG reduces the demand for electricity (and for the
gas used to produce the marginal kph of power). These reductions have the broad
benefit of lowering prices across the gas and electric markets in which APS operates.
Grid security. Renewable DG resources are installed as many small, distributed
systems and thus are highly unlikely to fail at the same time. They are also located at
the point of end use, and thus reduce the risk of outages due to transmission or
distribution system failures. This reduces the economic impacts of power outages.
Economic development. Renewable DG results in more local job creation than fossil
generation, enhancing tax revenues.

Environmental benefits (C029 S029 NOt, PM10,and water). The 2012 IP also
includes the data needed to quantify certain of the environmental benefits of solar DG, in
terms of reduced emissions of criteria air pollutants and lower use of scarce water
resources.

For the Beck and SAIC Studies, APS used the PROMOD production cost model to
calculate the avoided energy costs of DG. APS has declined to provide any of the details of these
production cost results, citing confidentiality concerns with releasing information that might
compromise APS's position in short-term energy markets. Although production cost results can
be useful for short-term forecasting and budgeting, such tools have less relevance in projecting
long-run avoided costs that focus on the costs avoided by not having to build or buy certain
long-term resources. Instead of such short-term modeling, we have calculated APS's long-run
avoided energy costs using natural gas forward market data, and the heat rates, variable O&M
costs, and other operating parameters for the long-term fossil resources that solar DG will avoid.
Other similar studies have taken a comparable approach to calculating long-term avoided energy
costs.

On the cost side, we include the revenues which APS loses from customers serving their
own load with DG, the costs futility incentives (if any) paid to DG customers, and the estinnte of
solar integration costs which APS determined in a recent study.

The following sections discuss each of the benefits and costs of solar DG on the APS
system. Solar DG is a long-term resource for the APS system with an expected useful life of at

This is generally the approach taken in the avoided cost calculator that Energy and Environmental
Economics (E3) has developed, and the CPUC has approved, for cost-effectiveness analyses of
demand-side programs in California. Seehttp://www.ethree.com/public__projects/cpuc5.php. The DG
version of the model is titled "DERAvoidedCostModel v3.9_20ll v4d.xlsm."
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least 20 years. Accordingly, we calculate the benefits and costs of DG over a 20-year period in
order to capture fully the value of these long-term resources, and we express the results as 20-year
levelized costs using a 7.21% per year discount rate.4

2. Benefits of Solar DG

a. Energy

APS's 2012 resource plan nukes very clear that the utility's marginal sources of generation
are principally natural gas-fired resources. In addition, APS expects renewable generation to
compete with, and potentially to displace, a portion of these future gas-fired resources:

APSforesees the ability to treat natural gas and renewable energy resources as
competing levers during this time period, and resource decisions can be modified
from the current plan based on the relative tradeoff between those fUel sources
throughout the intermediate-term stage. For example, APSplans to add over 3, 700
MW of natural gas generation capacity and 749 MW ofrenewable coincident-peak
capacity during this stage. In the event that solar, wind geothermal, or other
renewable resources change in value and become a more viable and east-effective
option than natural gas, future resource plans may reflect a balance more
commensurate to the Enhanced Renewable Portfolio.5

In the future, to the extent that APS's custoncers invest in demand-side resources, including on-site
solar DG, the resources displaced will be new gas-fired generation.

Accordingly, APS's future avoided energy costs are the energy costs of APS's long-term
gas-fired generation resources. To estimate these avoided costs, we first develop a long-term
forecast of APS's bumertip cost of gas at its power plants. This forecast uses current (April 1,
2013) forward gas price data from the NYMEX Henry Hub market, the basis differential from the
Henry Hub to the Penman basin, plus variable delivery costs over the El Paso Natural Gas (EPNG)

system to APS's plants in Arizona. Figure 1 compares this projection to APS's 2012 IP cost of
gas forecasts and to the APS gas cost forecast for 2015, 2020, and 2025 (based on the December
31, 2012 forward market) which SAIC has used. Our gas cost forecast is very similar to the SAIC
forecast.

Because our forecast is based on forward market natural gas prices, it represents a cost of
gas that APS could fix for the next 20 years. This captures the fuel price hedging benefit of
renewable DG, which has no fuel costs and thus avoids the volatility associated with generation
sources whose cost depends principally on fossil fuel prices.7

4 The discount rate in the Beck Study was 7.86% (page N-4), the 2012 IP assumed 7.95% (page 145),
and SAIC used the current APS weighted average cost of capital of 7.21% (SAIC April ll, at 77).
5 2012 IP, at 64.

2012 IP, at Figure 14.
7 In its responses to Vote Solar's Data Requests 1.9 and 2.2, APS provided its costs over repast ten years
to hedge the volatility of its natural gas costs. These costs have averaged about $50 million per year, or

6
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Figure 1: Natural Gas Cost Forecasts
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Figures 5-3 and 5-5 of the Beck Study show that solar DG systems on the APS system
typically displace combustion turbine (CT) generation during the four peak summer months
(June-September) and combined-cycle (CCGT) generation in other months. We assume that
solar DG avoids generation from new, efficient, state-of-the-art gas plants, with heat rates of 9,400
Btwkwh for CTs and 7,300 Btu/kWh for CCGTs, plus the corresponding variable O&M costs for
such generation.8 We use our gas price forecast as the fuel costs for these avoided resources.
We note that the resulting avoided energy costs in the near term (2014-20]5) are close to current
forward market prices for the Palo Verde trading hub, as shown in Figures 2 and 3. We also
include APS's 2012 IP forecast of greenhouse gas (GHG) allowance costs ($l5 per metric ton,
starting in 2019) as an Adda' to the gas price forecasts using the standard natural gas CQ emission
rate (117 lbs/MMBtu). Finally, we assume that APS will avoid marginal line losses of l2.l%,
based on the detailed analysis of the loss impacts of solar DG that is in the Beck Study.10 W it
these inputs, our Base Case forecast of APS's avoided energy costs for solar DG is a 20-year
levelized value of 7.1 cents per kph, in 2014 dollars.

In addition, we have modeled two sensitivity scenarios for APS's avoided energy costs for
2019 and subsequent years. The first is a High Case which assumes APS's High projection of
GHG costs from the 2012 IP. The second sensitivity is a Low Case with zero GHG ©sts for the
next twenty years, which is the Low GHG scenario from the 2012 IP.

about $1 .00 per MMBtu. We did not add these costs b the gas cost forecast for APS, although they appear
to be a real, long-term cost of APS's gas procurement strategy.
8 The range of heat rates aid variable O&M costs for possible new CTs and CCGTs are show fin the 2012
IP, at Attachment D.3.
9 2012 IP, at Figure 15.

Beck, at Table 4-3. The SAIC Study appears to use system average line losses on 7% (SAIC April ll,
at 59). This does not reflect the fact that solar DG output is produced when system loads, and losses, are
higher. It also does not consider thatmarginal line losses are higher than average losses. The Beck Study
includes a full discussion and analysis of the loss issue, at pages 4-4 to 4-8.

10
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Figure 2 shows our Low, Base, and High avoided energy cost forecasts for the peak

months of June - September, Figure 3 presents the results for the off-peak months of October

through March. Table 2 summarizes the resulting 20-year levelized avoided energy costs for

solar DG in APS's service territory, including avoided line losses.

Figure Z: Peak Months' Avoided Energy Costs
(June to September)
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Figure 3: Off-peak Months' Avoided Energy Costs
(October to March)
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Jun-Sept Oct-May Wtd. Annual
ISolar DG Out r.- 35.5% 64.5%

Low
New CT (June-Sept) and CCGT (Oct-May).

ZeroGHG costs.
7.5 5.8 6.4

Base
New CT (June-Sept)and CCGT (Oct-May).

BaseGHG costs from 2012 IP. 8.2 6.4 7.1

High
New CT (June-Sept) and CCGT (Oct-May).

High GHG costs from 2012 IP. 8.7 6.8 7.5

A b c d I1000*(a-d / +c
2015 $<-0.17 $4.48 $5.00 5,618
2020 $44.24 $5.82 $0.83 $5.66 5,801
2025 $'9.27 $7.66 $1.20 $6.40 5,967

Table 2: APS Avoided Energy Costs (including avoided line losses)

SAIC used the results of APS's confidential production cost modeling to estimate avoided
energy costs, the SAIC results are shown in the second column of Table 3, below. These
modeling results are too low to be credible as long-nun avoided energy costs for the resources
displaced by solar DG. The final column of Table 3 shows the marginal heat rates that are
implicit in these results, based on the SAIC/APS natural gas and GHG cost forecasts. These heat
rates are far lower than the heat ratesof even tie most efficient new gas-fired resources, indicating
that APS's modeling either (1) assumes that solar DG often displaces APS's existing coal-tired
generation or (2) reflects only the low, short-run incremental costs of moving already-operating
gas plants in the western U.S. from one loading point to another. Moreover, even if this modeling
is realistic, it understates APS's avoided opportunity costs of selling its excess generation into the
regional energy market at Palo Verde and other trading hubs, as shown in Figures 2 and 3. In
sum, these results significantly understate the long-mn energy costs avoided by solar DG
resources which will completely displace the need for and the full costs of future gas-fired units.

Table 3: SAIC / APS Avoided Energy Costs

b. Generation Capacity

The 2012 IP finds that APS does not need new large-scale, fossil resources until 2017.11
However, the 2012 IP shows continued growth in energy efficiency and demand response
programs and in distributed solar resources between 2012 and 2017 (see Table 2), such that the
new demand-side resources will contribute 1,150 MW to meeting APS's peak demands in 2017.
Solar DG, along with energy efficiency and demand response, thus contributes to deferring any

11 Ibid., at pages 6 (Table 2) and 20. Also, APS March 20 presentation, at Slide 72.
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resource need until 2017. As a result, solar DG installed before 2017 has greater value than just
avoiding short-term energy costs. DG also hedges against events that could accelerate the 2017
need, such as unexpected increases in demand (from an accelerating economic recovery) or the
loss of existing resources (for example, nuclear plant shutdowns such as tie recent problems at the
San Onofre plant in southern California).

Combustion turbines are the least-cost source of new utility-scale capacity. CTs are the
long-term peaking resource typically displaced by solar DG, and arethe resource that APS expects
to add in 2017. The Beck and SAIC Studies use the fixed costs of a new CT to calculate solar
DG's generation capacity value. The CT fixed costs in the Beck Study were based on a CT
capital cost of $1,088 per kW in 2008, times a fixed charge rate of 11.79% to convert to an annual
levelized value.12 The 2012 IP cites CT capital costs in a range of $600 to $1,400 per kw, with
heat rates from 8,900 to 11,900 Btwkwh for a variety of brownfield and Greenfield projects.
SAIC is using a CT capital cost of $1,136 per kw, plus $206 per kW in gen-tie transmission.14
Following the Beck and SAIC Studies, we also have included (and updated) the fixed O&M costs
and the El Paso Natural Gas pipeline reservation costs for a new CT built in APS's service
territory. As shown in Table 4, we calculate that APS's levelized avoided capacity costs are
$190. 10 per kW-year in 2014 dollars.

The CT fixed costs are multiplied by the effective load-canying capacity (ELCC) of PV
generation. At the present level of solar PV penetration, this adjustment is 50% for a fixed array
and 70% for an array with single-axis tracking. APS used these adjustments in the 2012 IP to

including resources that will be developed in the
The resulting avoided generation capacity costs are shown in Table 4.

determine the firm capacity of solar resources,
2013-2015 time frame.15

This analysis focuses on the value of solar to be developed in the next several years
(2013-2015). The Beck and SAIC Studies indicate that, if solar penetration increases
significantly, the capacity value of solar that is installed in 2020 and 2025 may be lower than
today, as the increased amounts of installed solar resources shift APS's afternoon peak to later in
the day. This possibility does not diminish the capacity value of solar installed today; indeed, the
decline in capacity value in 2020 and 2025 will not occur unless substantial amounts of solar are
installed over the next twelve years. Finally, the Beck/ SAIC result that the capacity value of
solar will decline over time assumes that the future will look like today, only with more solar.
This is unlikely to be true. For example, other trends, such as hotter summers resulting from
climate change, could increase future peak demands by more than expected, and offset the impact
of solar additions. Customers also can respond to the changing mix of resources. If additional
solar reduces the price for grid power in the afternoon, if those prices are conveyed in accurate
price signals, and if customers have greater choice and control over when and from where they
consume electricity, consumers will respond by shifting consumption from the evening to the
afternoon - i.e. the opposite of what DR tries to achieve today - pre-cooling homes, running
appliances remotely, and filling batteries in the afternoon instead of the evening.

12

13

14

15

Beck Study at Tables 5-8 and 6-1.
2 012 IP, Attachment D.3.
SAIC April 11, at 66 and 73.
2012 IP, at Attachments D~1(a)(1) and D.3.
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Fixed array - South-facing 6.7 cents per kph
Assumes 1,575 kph/kw; see SAIC April
I I, at 57.
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Ancillary Services
Energy costs -
from Table 2 (Base Case)

7%0.5

Capacity Reserves
Generation capacity costs -
from Table 3 15%1.0

Total 1.5

Table 4: Avoider' Generation Capacity Costs ($ vet kW-yr in 2014$)

c. Ancillary Services and Capacity Reserves

The Beck Study found that the intermittency of solar DG is unlikely to increase the
ancillary services or operating reserves that APS must supply to ensure reliable service, given the
geographically dispersed nature of DG systems.l6 The study did not consider, however, the fact
that DG will result in a reduction in the loads that APS will serve, because the majority of DG
output will serve the on-site load of the DG host customer or will run the customer's meter
backward if power is exported. WECC reliability standards require control area operators to
maintain operating reserves (spinning and norrspinning) equal to 7% of the load served by thermal
generation. As a result, load reductions from DG will reduce APS's requirements to procure
operating reserves. In addition, APS must maintain a capacity reserve margin of 15%. Thus,
each kW reduction in APS's peak demand from DG will reduce the utility's capacity requirements
by 1.15 kw. We model these avoided ancillary service and capacity reserve requirements as 7%
of Base Case avoided energy costs from Table 217 and 15% of the south-facing avoided
generation capacity costs from Table 4. These avoided ancillary service and capacity reserve
costs are summarized in Table 5.

Table 5: Avoided Ancillary Services and Capaeily Reserve Costs

Beck Study, at 5-22 to 5-27.
Based on an analysis of California Independent System Operator ancillary service costs used in the

CPUC's ET avoided cost calculator which is referenced in Footnote 3 above.

10-

16

17

Crossborder Energy



.-=<¢~:.,;
2

.x.8 4
5 . .

~»
.>»»'.<:,.

.=4 . :
. . 1 t.._8

- .. 4 r~ 1~ ; * , , =. How ;>~';l: .x

Transm mission Cost $145 million
Beck Study, at Table 4-1. Escalated to
2014 $ assuming inflation at 2.5% /year.

I .Ca c l 400MW
+ Subtransmission Cost $29.5 million SAIC April II, at 63.
4. I 1C a cl 130 MW

Transmissioncosts avoided I _$589 roW
x l1.05% ca in charge $65.13 roW-yr ISAIC A it 11, at 66.

PV ELCC - Fixed 50%
PV ELCC - Tracking 70%

. f, ;.AwidllllUnum

Fixed array - South-facing 2.1 cents per kph
Assumes 1,575 kph/kw; seeSAIC April
I I, at57.

Fixed array - West-facing 2.3 cents per kph Assumes 1,400 kph/kw

Single-axis tracking 2.2 cents per kph Assumes 2,060kph/kw

d. Transmission

The Beck Study reported that APS incurs $125 million in high-voltage transmission costs
for every 400 MWincrease in peak demand, and $7 million in lower-voltage subtransmission costs
per 30 MW of load growth.18 The SAIC April 11 presentation at slide 63, shows $29.5 trillion in
deferrable subtransmission costs for a 130 MW decrease in peak demand. In the long-run, solar
DG combines with EE and DR resources to defer swf costs even if, over ashore-term period such
as a three-year transmission planning cycle, none of these small-scale resources individually
amounts to 400 MW or to the smaller amounts in specific areas that is required to defer
subtransmission projects. Given that EE, DR, and DG resources will combine to reduce APS's
peak demands by 1,150 MW in 2017, it seems clear that, in aggregate, these resources will avoid
significant transmission costs on the APS system. Escalating these avoided transmission and
sub-transmission costs to 2014 and using the current APS carrying charge of 11.05% for
transmission yields a levelized avoided transmission cost of $65.14 per kW-year, as shown in
Table 6. As with avoided generation capacity costs, we apply the solar ELCC values to the
avoided transmission costs, in recognition that peak solar output does not necessarily coincide
with system peak demands.

Table  6: Avoided Transmission Costs

e. Distribution

The Beck Study examined a range of possible DG impacts on distr ibution system costs. These
impacts are more location-specific than the effects of DG on the generation or transmission
systems. The Beck Study concluded that distribution capacity cost savings are possible if
demand reductions from DG exceed load growth on distribution feeders or substations, and if solar

18 Ibo. at4-1z.9
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Distribution Costs Avoided $133 per kW
| »

Beck, at 3-13. Escalated to 2014 $
assuming 2.5% inflation r year.

x I1.05% ca in charge | _$14.70 roW»yr SAIC April I I, at 66.
PV ELCC -Fixed 50%
PV ELCC - Tracking 70%
Fraction of distribution

circuits with avoidable costs
50%

Fixed array - South-facing 0.2 cents per kph
Assumes 1,575 kph/kw; see SAIC April
I I, at 57.

Fixed array - West-facing 0.3 lents per kph Assumes1,400kph/kw

Single~axis tracking 0.3 cents per kph Assumes 2,060kph/kw

DG can be targeted to specific locations where circuits would otherwise need an upgrade.19 The
study valued these reductions using a distribution avoided cost of $115,000 per MW of DG ($115
per kW).20 SAIC has now backed away from these results, arguing that it could identify only 5-9
circuits on which installed PV capacity reduced the circuit peak to below the 90% of capacity
threshold at which the utility begins to plan an upgrade.21 Yet this appears to be an appreciable
fraction of the 30-40 circuits that APS upgrades each year.22 Moreover, even on a circuit whose
loading is below the 90% threshold today, PV can educe the peak loading and defer the future date
when that circuit's loads exceed the 90% threshold, a date that may be beyond the current
distribution planning period but well within the lives of the installed PV systems. The Beck
Study reported that 50% of the feeders modeled show potential for reducing peak demand and
deferring capital improvement projects." Avoided distribution capacity costs can be valued
using the same approach applied to transmission costs in Table 5, with the additional assumption
that PV can avoid distribution costs on 50% of circuits. Table 7 presents these results.

Table 7: Avoided Distribution Costs

f. Environmental

with the exception of greenhouse gas emissions, the Beck and SAIC studies have not
quantified any of the environmental benefits of renewable generation, such as reductions in criteria
air pollutants (SO2, NOt, and PM 10) and decreased water use for electric generation. APS did
quantify these benefits in the 2012 IP, however. The utility calculated both the reduced
emissions of these pollutants and the lower water use, per MWh of renewable generation,24 and

19 ibid, at 3-33.
20 Ibid, at 3-13.
21 SAIC Aprilll, at 61-62.
22 APSstated atthe April l l workshop that it upgrades"anew percent" of its 1,351 distribution circuitseach
year.
23 Beck Study, at 3-26.
24 2012 IP, at 89-90.

_12_
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Criteria air pollutants
S02 0.0023 $11,144 $0.025
NOt 0.0461 $6,926 $0.319
PM 10 0.0125 $1,642 $0.021
Water 0.9728 $1,114 per AF $1.084

Total $ per MWh $1.449
Total cents per kph 0.1

v

included estimates of the dollar value of such reductions.25 Table 8 summarizes these
environmental benefits.

Table 8: Avoided Environmental Costs

g. Avoided Renewables Costs

Solar DG helps APS to meet Arizona's Renewable Energy Standard (RES) requirements.
The Arizona RES regulations include a requirement that APS must procure renewable generation
equal to a certain percentage omits sales, with thepercentage increasing from 4.0% in 2013 to 10%
in 2020 and 15% by 2027. The RES requirement also provides that, after 2011, 30% of the new
renewable generation meeting the RES standard must be DG resources. Pursuant to Arizona
Corporation Commission (ACC) DecisionNo. 71448. APS also must procure an additional
1,700,000 MWh of incremental renewable generation by December 31 , 2015.26 The Beck Study
did not attribute any value to DG's contribution to meeting APS's RES requirements. However,
because it is customers who make investments in DG resources, not APS, such customer-owned
resources allow the utility to avoid the higher capacity-related costs of renewable power.

APS has also argued that solar DG does not avoid the costs of other renewable resources
because APS already has procured adequate renewables to meet its RES requirement. However,
all of these resources are not yet on-line, so sola DG may hedge against the failure of some of the
utility-scale renewables with which APS has contacted. Moreover, APS itself recognizes that, in
the long-run, it may have to procure renewables beyond today's RES requirements. The 2012
IP includes an Enhanced Renewable Portfolio which assumes that APS increases the
contribution of renewable energy to 30% of retail sales by 2025 and meets 90% of load growth
with emissions-free resources. In addition to further reductions in emissions of greenhouse gases
and criteria air pollutants, there are economic reasons to procure additional renewables. For
example, the 2012 IP notes that, in both the intermediate- and long-terms, "renewable resources
have the ability to diversify the overall portfolio of resources and provide mitigation against the

25 Ibid, at135-136. The criteria air pollutantcosts werebasedon a National Academies of Sciencestudy
specific to APS's power plants. The value of incremental water savings reflected the costs for treated
effluent from an APS power plant.
be Ibid, at 141-143.
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inherent price volatility risks associated with a natural gas-dominated energy mix."27

Renewable generation also results in a number of difficult-to-quantify benefits, including:

Price mitigation benefits. Lower demand for electricity (and for the gas used to produce
the marginal kph of power) has the broad benefit of lowering prices across the gas and
electric markets in which APS operates."
Grid security. Renewable DG resources are installed as many small, distributed systems
and thus are highly unlikely to fail at the same time. They are also located at the point of
end use, and thus reduce the risk of outages due to transmission or distribution system
failures. This reduces the economic impacts of power outages.
Economic development. Renewable DG produces more local job creation than fossil
generation, enhancing tax revenues.

We assume that the additional cost of renewable generation provides a proxy for these benefits.
These benefits have been calculate separately in at least one study, which estinuated these benefits
collectively to be from $100 to $140 per MWh in several eastern U.S. markets."

For the APS system, the 2012 IP includes APS's estimates of the incremental cost of
renewables. The Enhanced Renewable scenario in the 2012 IP features additional purchases of
renewables in the 2017-2026 time frame, totaling 4,532 GWh of additional renewable generation
by 2026 compared to the Base case (about 500 GWh per year in additional renewable
generation).3 The 2012 IP includes annual revenue requirements for both the Base and
Enhanced Renewable scenarios, the difference between these revenue requirements allows one to
calculate the annual cost premium for the incremental renewables in the latter scenario.31 The
cost premium for these purchases averages $46.55 per MWh from 2017-2026 ($45.27 per MWh
on a l0-year levelized basis).32 We use this premium as the measure of the costs which APS will
avoid if APS's customers invest in solar DG, reduce the future need for APS to purchase additional
wholesale renewable generation, and provide the benefits listed above. This appears to us to be a
conservative estimate of the value of additional customer-driven renewable generation on the APS
system over the next 20 years.

27 Ibid, at 64.
28 For example, a Lawrence Berkeley National Lab study has estimated that the consumer gas bill savings
associated with increased amounts of renewable energy and energy efficiency, expressed in terms of $ per
MWh of renewable energy, range from $7.50 to $20 per Mwh. Wiser, Ryan, Bolinger, Mark; and St.
Clair, Matt, "Easing the Natural Gas CrSis: Reducing Natural Gas Prices through Increased Deployment of
Renewable Energy and Energy Efficiency" (January 2005), at ix,http://eetd.lbLgov/EA/EMP.
~> Hoff, Norris and Perez, The Value of Distributed Solar Eleelric Generation to New Jersey and
Pennsylvania (November 2012), at Table ES-2.
30 2012 IP, at Attachment F.l(a).

Ibid, at Attachment F.l(b).
32 Modeling of the RPS program in California produced a similar long-term cost premium for renewable
generation. See the E3 avoided cost calculator referenced in Footnote 3.

31
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Residential Commercial Average

stemsDistribution 0 44% 56% 100%

Lost retail rate revenues 19.7 9.0 13.7

DG incentives 0 to0.6 0 to 2.3 0 to 1.6

son costsInto9 . 0.2 0.2 0.2

Total Costs 19.9 to 20.5 9.2 to 11.5 13.9 to 15.5

3. Costs of Solar DG

The primary costs of solar DG are the retail rate credits provided to solar customers
through net metering, i.e. the revenues that the utility loses as a result of DG customers serving
their own load. Data responses from APS to the ACC staff in the 2013 RES case" include
calculations of the 20-year levelized retail rate credits (i.e. the lost revenues for APS) resulting
from DG, as well as the costs of the current incentives paid to customers who install DG. In the
technical workshops, APS also has provided Vote Solar with its estimates of residential and
commercial lost revenues. For residential customers, the retail rate credits amount to 15.5 cents
.per kph, for business customers, the credits are 7.1centsaper kWh.34
rate escalation of 2.5% per year and an 8% discount rate.3
levelized retail rate credits of 19.7 cents per kph for residential and 9.0 cents per kph for
commercial (2014 $). Assuming the current mix of residential and commercial systems, the
averagerate credit is 13.7 cents per kph.

APS has assumed a retail
These assumptions produce 20-year

with respect to incentive costs, the 20-year levelized cost of the current 10 cents per watt
residential upfront incentive is 0.6 cents per kph. We understand that APS has proposed to
eliminate these residential incentives, so they may be zero in the future. APS also has eliminated
business incentives, except for school and government projects.

Finally, we add an estimate of solar integration costs using a recent study which APS
commissioned which estimated integration costs of $2 per MWh in 2020 and $3 per MWh in
2030.36 We assume that these costs scale to other years as a function of gas costs.

Table 1 and Table9 summarize all of these costs of DG for APS's ratepayers.

Table 9: Costs ofResia'ential and Commercial Solar DG on the APS System

33 ACC Docket No. E-01345A-12-0290. See APS response to Data Request Staff 1.
34 APS produced these estimates in 2012, so we assume they are in 2012 $.
35 Response to Data Request Staff 1.4.

Black & Veatch, "Solar Photovoltaic (PV) Integration Cost Study" (B&V Project No. 174880,
November 2012).

36
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4. The Context for this Cost / Benefit Analysis

The Beck and SAIC Studies calculate the benefits of DG - i.e. the "value of solar" These
benefits could be used in a cost-benefit evaluation of solar DG, such as is presented in the report.
The Beck and SAIC Studies do not discuss the cost side of the equation, or attempt to apply any of
the standard cost-effectiveness tests to DG. We assume that APS will use a new calculation of the
benefits of DG in a ratepayer impact test, such as the one presented in this report." The
conclusion of this report is that solar DG with net metering is cost-effective for non-participating
ratepayers in APS's service territory.

We emphasize that the ratepayer impact perspective should not be the only one which
policymakers examine in deciding on future policies affecting solar DG in Arizona. The RIM test
often is considered the most rigorous of the cost-effectiveness tests for demand-side resources,
passing the RIM test with a benefit / cost ratio greater than 1.0 means that there are "no losers"
from a demand-side resource. Nonetheless, a full analysis of solar DG as a resource also should
consider additional cost-effectiveness perspectives, such as societal, total resource, participant,
and program administrator tests.38 Other demand-side programs typically are evaluated from
these multiple perspectives, and policymakers should take a similarly broad view in assessing
distributed generation programs.

The APS discovery responses to the Arizona Commission staff in the last APS Renewable Energy
Standard (RES) case appear to include such ratepayer impact calculations, although the benefits of DE are
redacted.
38 For example, a full cost-effectiveness report on the California Solar Initiative program can be found at
ftp://ftp.cpuc.ca.gov/gopher-data/energy_division/csi/CSI%20Report__Complete__E3__Final.pdf .

37
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As d is t r ib u te d  so lar  ge n e r at io n  ( D SG )  an d  e n e r gy  e f f ic ie n cy  ap p l icat io n s  co n t in u e  to  b e co m e  m o r e  acce ss ib le  an d  af fo r d ab le ,  w e  ar e  l ike ly  to  se e
in cr e ase d  ad o p t io n  o f  te ch n o lo gie s  th at  m an age  an d  r e d u ce  cu s to m e r s '  u se  o f  e le c t r ic i t y  H o m  th e  gr id .

R e gu la to r y  p o l ic ie s  an d  e le c t r ic  r a te  d e s ign  e s tab l ish  t h e  c r i t ica l  f r am e w o r k f o r  gr o w th  o f  D SG  an d  r e la te d  in n o vat ive  ' b e h in d - th e - m e te r '
t e ch n o lo g ie s .  E n v i r o n m e n t  A m e r ica ,  E n v i r o n m e n ta l  L aw  an d  P o l icy  C e n te r ,  G r e e n p e ace ,  P ace  E n e r gy  an d  C l im ate  C e n te r ,  S ie r r a  C lu b ,  S o u th e r
En v ir o n m e n ta l  L aw  C e n te r ,  an d  Vo te  So lar  su p p o r t  t h e  f o l lo w in g gu id in g  p r in c ip le s  t o  e n su r e  f a i r n e ss  f o r  a l l  cu s to m e r s  d u r in g  t h is  s ign i f ican t
t r an s i t io n  in  o u r  e le c t r ic i t y  in f r as t r u c tu r e .  Po l icym ake r s  sh o u ld  co n s id e r  o n ly  r e gu la to r y  p o l ic ie s  an d  e le c t r ic  r a te  d e s ign  o p t io n s  th at  co m p o r t  w i th
th e se  p r in c ip le s . [1 ]

1 .  P r e s e r v e  I n d i v i d u a l  C u s t o m e r s '  R i g h t s  t o  S e l f - d e t e r m i n a t i o n :

Each  cu sto m e r  can  ch o o se  th e  am o u n t  o f  e n e r gy to  p u r ch ase  H o m  th e  gr id ,  th e  am o u n t  to  se lf - p r o d u ce  an d  co n su m e ,  an d  th e  am o u n t  to  save
th r o u gh  e f f ic ie n cy  m e asu r e s  th at  r e d u ce  co n su m p t io n .  T h e se  r igh ts  in c lu d e  th e  in s ta l la t io n  o f  so lar  ge n e r at io n  e q u ip m e n t  at  th e  cu s to m e r 's  s i te ,  an d
in te r co n n e c t io n  t o  t h e  u t i l i t y  g r id  w i t h o u t  d isc r im in at io n . [ 2 ]  Wh i le  an y  e le c t r ica l  d e v ice s  co n n e c te d  to  t h e  gr id  m u s t  n o t  co m p r o m ise  sa fe t y ,
r e l iab i l i t y ,  o r  p o w e r  q u al i t y ,  u t i l i t ie s  d o  n o t  h ave  th e  r igh t  to  r e s t r ic t  th e  d e c is io n s  o f  cu s to m e r s  r e gar d in g h o w  to  m an age  e n e r gy  u se  o n  th e ir  o w n
p r o p e r t y .  M o s t  e le c t r ic  u t i l i t ie s  o p e r ate under a r e gu lato r y  co m p act  w h e r e  th e  e le c t r ic  u t i l i t ie s  ar e  r e q u ir e d  to  d o  b u s in e ss  w ith in  th e  co n f in e s  o f  th e
p u b l ic  in te r e s t  an d  ar e  r e q u ir e d  to  se r ve  th e  n e e d s  o f  a l l  cu s to m e r s  w ith in  th e ir  te r r i to r y  in  e xch an ge  fo r  an  e xc lu s ive  m o n o p o ly  6 'an ch ise .  U t i l i t ie s
ar e  r e q u ir e d  to  p r o v id e  as m u c h o r  as  l i t t le  e le c t r ic i t y  as  th e  cu sto m e r  d e s ir e s  to  p u r ch ase  an d  co n su m e . [3 ]

2 . C a p t u r e  t h e  F u l l  R a n g e  o f  D S G  B e n e f i t s  a n d  V a l u e s :

C u sto m e r - s i te d  so lar  ge n e r at io n  o f fe r s  m an y b e n e f i t s  to  th e  e le c t r ic  u t i l i t y  sys te m  an d  b y  e x te n s io n  to  n o n - so lar  cu s to m e r s .  T h e se  in c lu d e  avo id in g
cu r r e n t  var iab le  u t i l i t y  co s ts  su ch  as  fu e l co s ts ,  n e ar  to  lo n g te r m  d e m an d - r e late d  u t i l i t y  co s ts  su ch  as  b u i ld in g n e w  p o w e r  p lan ts  an d  o th e r  e n e r gy
in f r as t r u c tu r e  in c lu d in g t r an sm iss io n  an d  d is t r ib u t io n  in ve s tm e n ts ,  an d  so c ie ta l  co s ts  in c lu d in g b u t  n o t  l im ite d  to  h e a l th  co s ts  r e su l t in g f r o m  fo ss i l
fu e l- ge n e r ate d  air  an d  w ate r  p o l lu t io n .  Th e  valu e s an d  b e n e f it s  sh o u ld  b e  q u an t if ie d ,  an d  so lar  cu s to m e r s  sh o u ld  b e  ad e q u ate ly  co m p e n sate d  fo r  th e
valu e  th e ir  so lar  e n e r gy  is  d e l ive r in g to  a l l  cu s to m e r s

3 . P r o m o t e  P o l i c i e s  a n d  R a t e s  F a v o r a b l e  t o  N e x t  G e n e r a t i o n  D i s t r i b u t e d  T e c h n o l o g i e s :

R e gu lato r y  p o l ic ie s  an d  e le c t r ic  r a te  d e s ign  sh o u ld  n o t  in h ib i t  th e  d e p lo ym e n t  o f  D SG ,  d e m an d  r e sp o n se ,  co m b in e d  h e at  an d  p o w e r  ( e .g.  fu e l ce l ls ) ,
s to r age  o r  o th e r  in n o vat ive  te ch n o lo gie s  th at  ar e  cu r r e n t ly  avai lab le  o r  w i l l  b e  avai lab le  in  th e  fo r e se e ab le  fu tu r e .  T h u s ,  w h e n  d iscu ss in g ch an ge s to
cu r r e n t  r ate  s t r u c tu r e s ,  th e  ab i l i t y  o f  a cu sto m e r  to  in te gr ate  D SG  w ith  s to r age  to  avo id  fe e s an d  ch ar ge s sh o u ld  b e  co n s id e r e d .  Su ch  a te ch n o lo gy
p ackage  co u ld  m i t iga te  t h e  e f f e c t  o f de ma nd ch ar ge s ,  b u t  n o t  in c r e ase d  f ixe d  m o n th ly  cu s to m e r  ch ar ge s .  T ar i f f s a nd p o l ic ie s  th at  c r e ate  r o ad b lo cks
to  cu sto m e r  ad o p t io n  o f  n e xt  ge n e r at io n  te ch n o lo gie s  ( e .g.  cu sto m e r - s ite d  s to r age )  sh o u ld  n o t  b e  ad o p te d .

4 .  I n s i s t  U p o n  N o n - D i s c r i m i n a t o r y  R a t e  P r a c t i c e s  A n d  P o l i c i e s :

U t i l i t y  r ate s  sh o u ld  t r e at  r e d u c t io n s  in  e n e r gy  sale s  an d  u t i l i t y  r e ve n u e s d u e  to  n e t  m e te r e d  so lar  an d  o th e r  D SG  in  a m an n e r  th at  is  fu l ly
co m p ar ab le  to ,  an d  n o n - d isc r im in ato r y  r e la t ive  to ,  r e d u c t io n s  d u e  to  o th e r  co n su m e r  b e h av io r s  in c lu d in g e n e r gy  e f f ic ie n cy  an d  d e m an d  r e sp o n se .
An y  r ate  t r e atm e n t  n o t  ge n e r a l ly  ap p l ie d  to  a l l  s im i lar ly  s i tu ate d  cu s to m e r s  m u st  b e  co s t - ju s t i f ie d  an d  se e k to  avo id  u n in te n d e d  co n se q u e n ce s . [4 ]
F u r th e r m o r e ,  an y  u t i l i t y  ch ar ge s  c r e ate d  sp e c if ica l ly  fo r  th e  p u r p o se  o f  r e co ve r in g e m b e d d e d  f ixe d  co s ts  f r o m  cu s to m e r s  w ith  D SG  sys te m s m u st
b e  co st - b ase d ,  ar id  sh o u ld  o n ly  r e co ve r  n e t  f ixe d  co sts ,  af te r  acco u n t in g fo r  a l l  b e n e f its  an d  o f fse t t in g co st  r e d u ct io n s d u e  to  th e  d is t r ib u te d  so lar .
S im i la r l y ,  a n y  u t i l i t y cr e d i ts  cr e a te d f o r  th e purpose o f  assu r in g th a t e co n o m ic  b e n e f i t s  r e su l t in g  f r o m t h e  d e p l o ym e n t o f  D SG  sys te m s ar e  p r o p e r ly
ass ign e d  b ack to  th e  D SG  cu s to m e r s )  sh o u ld  o n ly  r e f le c t  n e t  b e n e f i t s ,  a f t e r  acco u n t in g fo r  a l l  u t i l i t y  co s ts .

5 .  D u e  P r o c e s s  I s  E s s e n t i a l :

F ac i l i t a t in g th e  d e p lo ym e n t  o f  d is t r ib u te d  so lar  ge n e r at io n  is  c r i t ica l  f o r  d e ve lo p in g th e  e n e r gy  s t r u c tu r e  o f  t h e  fu tu r e .  T h u s ,  i t  is  o f  p ar am o u n t
im p o r tan ce  th at  D SG  r ate  p o l ic ie s  b e  d e te r m in e d  in  r e gu lato r y  fo r u m s gu id e d  b y  th e  r u le s  o f  law  w h e r e  s take h o ld e r s  h ave  acce ss  to  t r an sp ar e n t  an d
ve r i f iab le  d ata.  C la im s o f  in t r a- c lass  an d  in te r - c lass  c r o ss- su b s id ie s ,  an d  th e  co m p ar at ive  b e n e f i t s  o f  lar ge r  scale  w h o le sale  PV sys te m s can  b e
ad d r e sse d  m o st  e f fe c t ive ly  w h e r e  ad e q u ate  d ata is  availab le  an d  t r an sp ar e n t ,  an d  d u e  p r o ce ss p r e vails .  A  t r an sp ar e n t  an d  d ata d r ive n  an alys is  th at
assu r e s  s take h o ld e r  d u e  p r o ce ss  r igh ts  ar e  p r o te c te d  is  l ike ly  to  o p t im ize  th e  ch an ce s fo r  an  o u tco m e  th at  is  b e s t  fo r  cu s to m e r s .  U t i l i t ie s  sh o u ld  n o t
b e  ab le  to  u n d e r m in e  a r e gu lato r y  p r o ce e d in g b y  l im it in g d ata acce ss  o r  p r o p o s in g an  o ve r ly  aggr e ss ive  sch e d u le  th at  l im it s  m e an in gfu l  s take h o ld e r
p a r t ic ip a t io n .

6 .  E n s u r e  t h a t  t h e  B e n e f i t s  o f  R o o f t o p  S o l a r  a r e  S h a r e d  w i t h  L o w - i n c o m e  C u s t o m e r s :

With in  r e so u r ce  an d  gr id  p lan n in g p r o ce sse s,  r e gu lato r s  m u st  e n su r e  th at  u t i l i t ie s  e f fe c t ive ly  r e al ize  th e  p r e se n t  an d  fu tu r e  b e n e f i t s  th at  d is t r ib u te d
so lar  p r o v id e s  in  te r m s o f  f r e e in g u p  cap ac ity  o n  th e  d is t r ib u t io n  an d  t r an sm iss io n  sys te m  an d  r e d u c in g th e  n e e d  fo r  in f r as t r u c tu r e  u p gr ad e s.  Th e se
co s t  sav in gs  m u st  b e  e q u al ly  sh ar e d  am o n g a l l  r a te p aye r s ,  in c lu d in g lo w - in co m e  r ate p aye r s ,  th r o u gh  th o u gh t fu l  r a te  d e s ign .

http ://votesolar.org/policy-guides/roofiop-solar-policy-guides/guiding-princip... 5/2/2016
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[1] Theseprinciples are designed for distributed solar generation but are generallyapplicable to other distributed energy resources as well.

[2]http://www.ferc.gov/industries/electric/gemintb/qual-fac/benefits.asp

[3] Notable exceptions are made for very large, usually industrial, customers that require significant investments ill infrastructure and sometimes
generation. Such customers could have significant impacts on a utility were they to move or shut down.

[4] Example: Segregating net metered customers into their own rate class and designing rates that recover fixed costs through increased monthly
customer charges and/or adding a demand charge can result ill a much lower energy rate. This result can motivate high consumption customers, aka
the wealthy, to ins Ml a minimal solar system (1-2 solar panels) to quality for the rate and significantlyreducetheir utility bills, resulting in a far
more dramatic reduction in revenue to the utility.

Solar Power

America's energy problems - from rising costs to global climate change - can be solved by a transition to clean energy. Reliable, homegrown
solar energy is ready to be a large part of the solution. It is our fastest growing electricity source, but we have still just scratched the surface of our
vast solar potential.

State of Play

Once a niche resource, solar is now an important part of our new energy economy. Tremendous price reduction and business innovation mean that
Americans are plugging into solar power at record rates. Solar faces new challenges and opportunities for continued growth in this rapidly
changing energy landscape.

Our Mission

Vote Solar is a non-profit organization working to foster economic opportunity,promoteenergy security and tight climate change by making solar
a mainstream energy resource. We work at the state level all across the country to support the policies and programs needed torepowerour grid
with sunshine.

Join Us

We focus on madding solar more accessibleandmore affordable to more Americans - and we could use yourhelp.Get involved by joining Vote
Solar. Sign up for email action alerts. Make a donation. Find us on Facebook. Follow us on Twitter. Most importantly: let your policymaker know
that you support solar progress.

Vote Sola: ©2016
Created By
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The Other Side of the Solar
Firestorm in Nevada
by Katie Fehrenbacher @katiefehren APRIL 12, 2016, 11:00 AMEDT

Actor Mark Ruffalo addresses a protest over new solar fees in Las Vegas.

F0rtu'1e.KatieFehrenbacher

Here's the counter argument for changing Nevada's rooftop solar rates.
http://fortune.com/2016/04/12/solar-firestorm-nevadM?iid=sr-link1
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, eelehrii§ actor Vlark Kuffalo riled up a erou d of liuudreds ofprote<tor4 out>ide of an office building iii
<L1nn§ Law Vegas bi shouting, "let's make life uncomfortable for them... because there wiongl" The "them" W ho Ru fllalo

referring, to included New udal§ Public Utilities Commission and its chairman, Paul Thomsen. u ho
L E

The i>Que that raised the protester? ire was a rate hike for Ne\ adar solar cu tome s that W ant into effect at the beginning of

this year. Thousands of people ' ho bought solar panels assuming the; 'd ha\ e to pay certain fees and earn a certain rate for

the solar tile} produced are non getting a le<s attractive deal. The rate change has made the rooftop solar industry, Ne\ ada'<

solar cu<tomer<. and high profile protestor like Ru ffalo furious.

A few months after that protest w his swab parts} organized Hy the solar company SolarCity ( that'5 backed

by billionaire Elon Musk-I find myself in Chairman Thomsen's office in Carson Cit}, Nm , just outside oflReno. Thomsen

might be has is to the Public Utilities Commission, but he has a long haelground in clergy in the state. He was formerly

the gm ert1or'< cner8§, ad\ i»er and a11 cwcutive at New ado's geothermal giant, Or rat Technologies ( ).

The night before our meeting, SolarCity had organized an event at Teslals massive battery factory outside of Reno where

SolarCity and Tesla ( v? r execs quietly lobbied Ne\ ada'> legislators about the future of solar in the state. The

solar industry is trying, to get the commission's decision ret eased through a November ballot measiu e, a legislate e special

session, and a judicial review. Tesla CEO Musk and SolarCity CEO Lyndon Rite are cousins.
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Construction of the Tesla Gigafactory outside Reno in February 2015.
' 11 y  I 1' t
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Thomsen joked about the flashy shindig, at which actor Leonardo DiCaprio made a brief appearance: "I think I missed 11 y

invite in the mail." Go en that Thomsen helped lead the controversial solar rate hike that angers pop earful iigur cs like Rite.

Musk, and celebrity activists, supporters of rooftop solar energy have made him 't target

But the solar rate hike is actually much more complicated than the inflannnatory language that Ruffalo used when he

- 1. "taking from the mouths of the people and iN in it to a 'single monopoly utility) The rate boo»t is
the re<ult of the Nedda legislatures collectNe decision last year to ,tart naming au ay from the solar subsidy called "net

metering," whereby rooftop solar customers are paid inflated rates for the solar pow Er they produce.

A

Utilities across the U.S., and the W old as well, are trying to figure out how to manage and pa) the extra cost lOt the influx of

rooftop solar panels onto their power grids. When the solar industry was tiny and solar panels vs ere expense e, p1'og1'essi'» e
states like Nevada were eager to lend a hand with incenti'» es like not metering to kickstart the nascent sector. But as more
and more home comers have started to opt for solar deals-w working with solar installers like SoiarCit3 and Sur run that offer

deals with little or 110 upfront pay merits for homeowners-states are nova rethinldng whether the industry still needs that

kind of' handout.

Nevada has long been home to aggress\ e subsidies for clean power projects, including for both solar and geothermal power

(by tapping into hot rocks deep underground). Eighteen years ago the state approved the solar net metering rule, and also

something called a "renewable portfolio standard," which mandated that its utilities must get a quarter of their electricity

from clean energy by 2025. The renewable portfolio standard, in particular, has led to an explosion in large sprawling solar

panel farms built across the state that are contracting with companies like tech gorilla Apple ( . ) and data

center giant So itch.
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Apple's Fort Churchill solar farm in Yerington, Nev. became fully operational a few months ago.

F I l ' 1: e a r

But 3: the number of rooftop blur customers started to grow in the state, and the cost of building laic solar panel projects

for utilities started to drop dramatically in t-(nnparisoli, Nm ado's legislators began to look at the rooftop Qolar net metering

Sui)<id}. They asked the PUC to deterxnine- ifnon-solar customers the met majority of the utility L'L1<tomers in Ncvuda new

being charged unfairs} in their monthly bill bi' the added costs and incentive et for Qolur customers.

'I he coinniission determined that, indeed, the bulk of Nevadans were shouldering, the burden of the solar custoniei s, and it

>pent last }ear figuring, out how to ti\ that. The extra costs come from the above market rates that solar customers are paid

in bill credits) for their energy .

The solar indu§tr) have contested these figures that the commissioncame up with at x arius time~<. But the result of the

corri<sion's findings are the controversial new rates introduced this year for solar cu9toiners

In a concession to the controversy and as a result of a request from the Nevada Bureau of Consumer Protection , the Public

I utilities Commission paitialh to laked its initial rate ruling and decided to 8»i\e solar customers "ho already owned pack
more time before the new rates are plrtsed in. But they didn't budge on the general idea of eventuall3 phasing out net

metering.

Subecrlbe

Fo1lt\lI"1€.coIT1

that auld rever>e the n0v» hiked solar ruts.

New ida could be a potential baH" ether for hem states across the country} deal \\ it maturing solar net metering incentive es.

Man) states and utilities oH'el' »eh programs.

This year. howe Er, California .

wear i[v1u<t1'\ bec¢1u<e of that s'tatels status as the natiollls leader in solar PPM Er generation.
I . It was a big win tr the

We <at down with Chairman Thomsen. to get his take on e'\ erything that happened Below is an edited and condensed

\ ersiou four com ersation.

Fol'tll/l(I Did you expect such a oral and critical reaction to the decision to phaseout net metering?

Thomsen:The net metering i :UQ had been deb tied at the legklatl re in 2015, and t1L8_) [the <olaf iudustryj had du! e a really

heavy lobbying job then. I had r 0 doubt< that the; would lobby or try to influence the Public Utility 9 Commis<ior1. From a

http fortJre.corr ZJ16 J41J5oldr-frestJr - e/¢dJ/.iid-»r- i IP1 4 :I
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4/19/2016 The Other Side of the Solar Firestorm in Nevada - Fortune

political standpoint, lobbying works really well. But in hearings-where people follow the administrators act and take

evidence and cross examine parties-I guess I was a little shocked to see that they had so much of a PR and media focus. As

they well know, we have to examine the evidence that's in front of us.

Up until the passage of that bill, so between 1997 and June 2015, there were 6,o00 participants in Nevada's solar net

metering program. After they passed that bill, 24,000 people signed up to participate in net metering between June 2015

and the end of the year. That's a 500% increase in customers.

The legislature passed the hill 285) which said we want to reduce the subsidies for net metering and move to

cost-based rates. The legislature sets the policy and we implement it. So years ago the legislature said 'do net metering' and

then later last year it said 'shift away from net metering'

To the extent that certain solar companies were bringing in bus loads of their employees to give public comment, I don't

think we expected those theatrics. But it was a very well-known issue in the community and we expected some discussion.

Frankly, we are happy to have it. This commission is very open, and all of the information we use is available. I greatly

appreciate public participation.

'::..»»- =
£893 /="< ill;

wS

A SolarCit'y employee installs a solar panel on the roof of a home in Los Angeles in May 2014.
Photograph by Patrick T. Fallon .- Bloomberg/Getty Images

W}ly do you think that happened?

http://forturle.com/2016/04/12/solar-fi restorm-nevada/?iid=sr-link1 5/9
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that'» a $lewt Eu shun to a>k the sold; enxpennieb. I d mfr kumar svhal the MICe pitch was, but it uxu>t heave been 4 good one

say, 'We don't kuovs "hut the future rate M ill be we don't know. if3Qul1°e giandfathercd in, but we hz <2 »ach a compelling,

sales pitch dm v» e`rc éoiri, to see at .700 0 increase before the end of the year."

FH tell y au, we sat through 20 h0u139 of publie comment and the most nxmiiig parts of that M ere the scx1ior9 M ho ~.aid, 'IK e

taken out a Qeeond mortgage on in; home to put on Alar that starts at the detail rate ind ewalatcd 3 )o annuals .` I www

gobsmacked to hear that. That Lo me is a reprehensible >ales tactic. I wish the eonuni4sion had the ability te grew ant that

from happening.

In Ne\ ado, in the same 2015 :es\io11, there W 218 4 proposal for a consumer protection Bil] regarding rooftop solar and it W L S

killed b> SolarCit§ and Sur run. I reals; hope thflt the Ne\ ado legislature c'ontinue< to look (it him we protect eonsunlers if

they need it.

We struggled M it the decision, because ifvwe grandfathered e er3bod5 in, ac would have done the opposite of wliat the

legislature had wanted vzhieh W as we u couldn't have reduced the subsidies. We would haw incieascd them by500 Jo. YVe

discussed at length in the hearing, W high date do you arbitrarily pick [for gt andfatheringj? Is it before the bill is passed? Is it

after W e hit 235 regals arts, which is the cap that the legislature had set? Or is it the end of the 3 ear? Are M e picking and

choosing between one solar customer and another?

SolarCity Corp. empicyee carries a solar panel in 2014. Photographer: Patrick T. Fallon/Bloomberg via Getty Images

The suhsid v»6= found \ c 9 916 :million a 3 ear. So av r .10 5ear~ th4tl< an cos Er 9.300 stallion Quo»idy, or met shift Tim non-

http ortJre n'  2J1604 1450 Dr- f i rest rm-re/14/7 d= r~l ink1



Now that we've come out with the general order I expect we'll see a discussion of those fa,ctors. And hopefully we can get that

excess energy rate to moveup taking into account those factors. But we need that evidence presented in front of the

commission to do that.

The solar industry really wants to have this debate in the media and outside of professional scrutiny. We had lots of data

requests lOt information for them, which were not given to the commission. We put fonvard that we wanted to look at 11

variables to appropriately value the excess energy rate and they didn't provide quantifiable evidence bi' one single factor of

those 11. Our staff did.

4/19/2016

A lot of the discussion leading up to this was about 'is there a cost shift?" And I put that in the category of climate deniers-

let's move on from that. The industry wanted 11s to make factual decisions based on Mark Rufflalo's testimony, and not the

evidence in the case. For better 01' for worse, this commission makes decisions based on expert cross examination of the

evidence of the case.

We were one of the first states to say there is empirical evidence that there is this cost shift. The [solar] industry didn't want

to hear that. They can try to discredit all the studies they want but we have an open public case and all of the financial

analysts and economists in this building that set rates said we found this cost shift and here's our proposal to mitigate it.

solar customers were providing to solar customers. Under our proposal, we've reduced that subsidy by two-thirds. So tliey'rc

still receiving a $100 million subsidy, or cost shift, as we motif net metering going forward.

The Other Side of the Solar Firestorm in Nevada .. Fortune

http://fortune.com/2016/04/12/solar-firestorm-nevada/'?iid=sr-link1
7/9
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For NV Energy, it was the same thing. After I left the Governor's Office of Energy, I have not had a singleconversation with

NV Energy outside ofpuhlic hearings in thisbuilding. I ¢lonlt even know if that's agood thing. We regulate them, so it would

he nice to have more open conversations with them. But in this current environment of constant l~l()IA requests and

calendar requestsby groups like the i. 3-: theyhave just been completely isolationist loom the

commission.

The only people who tried to influence the commission through ex parte eoniniunication was the solar industry. Coming

from thegovernor'soffice of energy, thegovernor and l were accused of having close conversations. l'll tell you that the last

days met with him, which was Sept. 28, 2015, when l accepted this position, he told me in his office that the only thing l ' l l

ever ask of you is to have the strength to do what's right. 'l`hatls the last conversation I've had with him to this Dav.

()ne of the main arguments Omni the solar industry is that the Nevada government and the commission is being influenced by

utility \'V Energy, which finds roollop solar wnlpetitiw. ¥Vhat'S your response lo that?

That business model will have to be closely scrutinized, or there needs to be some innovation like coupling solar with hatti'

storage or something to provide customers services they need. You will still see applications that made economic sense

before act metering' con tinuc even with this new net metering rate. Youlre still getting to sell _your excess power for

something.

But n huge part of thegrowth potential [Br Sur run and SolarCily is Lhal person who is not home during the day,ad thei r

home is not consuming power during the day. Normally it would never make sense,because why would l want to put a

generator on my roof, and producepower when l don't need it unless l have net metering.

4/19/2016

Y(-s ad no. I'll be r¢'all_v valid. 'l`hvrv arv vvrtaili businesses and custolnvrs that solar is 11 good lit for. When gnu look at

MGM, who put solar on the roofolllhc*ir convention vo-nlcr and can avoid demand ¢'l1au°ge:4 and can use pour in the middle
of the day, iTs al brilliant application.

Rive on a San Mateo, CA residential rooftop with Solar City installed solar panels.
Plluluglaaplm Hy Gr--gg1 Segal! far I-nrlunn

Du you think that the effect on the rooftop solar industry will be as dire as Sula1'('itv has claimed?

\
..§..l_<:

I

The Other Side of the Solar Firestorm in Nevada - Fortune

122:131

VVhat I would say flippantly is it's easy to pick an enemy and paint the utility as this nefarious character who is trying to

squash the rooftop solar industry. What I`d say to that is I think there are t'-ir greater laces at work than Amy relationship in

Nevada.There are all-time record low gas prices, and Nevada is developing large-scale solar panel projects at record low

prices-some of the lowest prices in the nation if not the world.

You say wllat's the difference between solar power coming off a rooftop that the utilities have tn pay 11 cents for. versus the

-1-.5 cents they're paying for solar energy from large-scale solar panel projects" The delta has gotten so big. Tbatls the debate.

The question that people bring up is since large-scale solar has gotten so cost cflbctive, why hasn't rooftop solar" Lydon Rive

so_vs competition breeds innovation, and I would say subsidies do not breed innovation. And that big subsidy [net metering_l

httpzl/foriune.com/2016/04./12J'solar-firestorm-nevada/?iid=sr-link1
8/9
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that hasn't changed in close to 20 years has resulted in this very drastic over pricing of a product that now has to figure out

how to compete. That's where we were.

» L

4/, .:r'; I

AROUND THE WEB

I think we're all incredibly confident in this building that this rate design is going to be the future. That's probably why

certain members of the solar sector are so fired Np and concerned about what that looks like going forward. And while some

are suing and lighting us in court, there are others who are innovating and putting out products that can compete in that Fair

market world.
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Chapter 9 - Subsidizing Solar Technology
Deployment

modest scale, is likely to help reduce institu-
tional and other barriers to a rapid scale-up of
solar generation in the future while also stimu-
lating industrial efforts to reduce costs and
improve performance.

As noted at several points, we strongly favor a
comprehensive policy to put a significant price
on carbon dioxide (CON) emissions, either
directly through a tax or indirectly through a
cap-and-trade system. Such a regime provides
an incentive to reduce CON emissions from
electricity generation and all other activities in
the most cost-effective manner. Importantly, it
provides across-the-board incentives for
improving energy efficiency. In the presence of
a cap on emissions, subsidies for the deploy-
ment of solar generation technologies would
increase the cost of meeting the cap. In the
presence of a carbon tax, such subsidies would
reduce emissions but, by favoring one method
of emissions reductions over others, would
raise the cost per ton of emissions reductions.
Deployment subsidies may nonetheless be
justified even in the presence of a comprehen-
sive carbon policy, however, if they contribute
to advancing solar technology by producing
knowledge that is widely shared. In contrast,
subsidies to mature technologies, renewable
and non-renewable, should be phased out once
a comprehensive policy is in place.

In any case, neither the United States nor most
other nations have put a significant price on
CON emissions. Instead, governments in many
countries have adopted a variety of "market
pull" policies to promote the deployment and
use of solar generation technologies* It is
important to recognize, though, that solar
technologies are not unique in this regard. The
energy sectors in most nations are shaped by
subsidies to multiple energy sources. In the
United States, for instance, the U.S. Energy
Information Administration (EIA) found that
direct federal subsidies to solar energy in fiscal
year 2010 were less than those to coal, natural
gas and petroleum liquids, nuclear, and wind,
and comparable to subsidies for biomass

In the absence of a comprehensive policy,
subsidizing solar deployment may be justified
as part of a second-best CON reduction policy.
In addition, ongoing deployment, even at

In the absence of comprehensive policy, subsidizing

solar deployment may be justified as part of second-

best CON reduction policy.

lA detailed discussion and evaluation of alternative technology-specific policy approaches is available in
Batlle, Pérez-Arriaga, and Zambrano-Barragan.l For an analysis that considers the impacts of alternative
policies on choices among renewable technologies, with implications for CON emissions, see Fell, Linn, and
Munnings?
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While they differ in many respects, most of
these policies to promote solar deployment can
be usefully grouped into four main types:
price-based, output-based, investment-based, and
indirect." In almost all cases, solar generation of
electricity is either treated the same as other
renewable generation technologies or, more
commonly, is given more favorable treatment.
Such policies may be part of a second-best
strategy to reduce CON emissions (except in the
European Union, where CON emissions are
capped) and perhaps to reduce the costs of solar
electricity," but they are often described as
advancing other objectives as well. Section 9.1
discusses some of these additional objectives.

Our main concern here is with the efficiency of solar
deployment subsidies, i.e., with the value of electricity
produced per dollar of suhsidy spending.

positioning domestic suppliers to take advan-
tage of high expected growth in global demand.
.The main problem with this argument is that
subsidizing purchases of some product in the
United States or any other nation does not
guarantee that local suppliers will meet that
demand, since nations' World Trade
Organization obligations greatly restrict their
ability to protect domestic suppliers with tariffs
or quotas.10 For example, as a consequence of
generous subsidies, particularly in Germany,
the European Union (EU) accounted for over
53% of new photovoltaic (PV) module installa-
tions in 2012, but European firms accounted
for only 11% of global module production." In
the complex global PV supply chain, techno-
logical knowledge readily travels across national
borders, and the design and manufacture of
these tradable products tend to be performed
in the most cost-effective locations."

Our main concern here is with the efficiency of
solar deployment subsidies, i.e., with the value
of electricity produced per dollar of subsidy
spending. Sections 9.2-9.5 discuss each of the
four main types of renewables policies listed
above. Section 9.6 then describes what is known
and (mostly) not known about the effectiveness
of these policies in the United States, and
Section 9.7 provides our recommendations for
making U.S. solar deployment subsidies more
efficient. We believe there is significant room
for improvement.

9.1 OBJECTIVES OF DEPLOYMENT SUPPORT

Moreover, this argument rests on the assump-
tion that even though the U.S. solar industry
would be competitive in global markets with
adequate investment, capital markets will not
provide the necessary funding. But it has
proven possible to raise large amounts of
money for risky, long-lived investments in a
wide variety of sectors - including projects
that produce and use fossil fuels as well as
others involving new technologies. We are
aware of no evidence indicating that solar or
other renewable technologies suffer any special
handicaps that relate to the capital markets.
If the global solar market has great growth
prospects, it will attract capital - though not
necessarily from the United States or for
investment in the United States.

Some have argued that deployment of solar
generating facilities should be subsidized in
order to build a competitive solar manufactur-
ing industry in the United States, thus

ii Unless otherwise stated, information about U.S. policies in this chapter has been drawn from the Database
of State Incentives for Renewables & Efficiency (DSIRE), the standard reference for current U.S. federal,
state, and local policies to support energy efficiency and renewable energy.4 Detailed information on all
energy-related federal subsidies in fiscal year 2010 is from the U.S. Department of Energy's Energy Information
Administration (EIA).5 Information on support policies in the 28 EU nations and five affiliated nations is
from LEGAL.6The standard reference for support policies globally is from the Renewable Energy Policy
Network for the 21st Century (REN21), updated annually.7 While we focus on support of solar energy
here, it is worth noting that other energy technologies are also subsidized. In fiscal 2010, for instance, solar
energy received only 8.2% of U.S. federal subsidies and support for electricity production.*'
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To be clear, it may be desirable to subsidize some

domestic manufacturing to aid the process of

advancing solar technology. Manufacturing cost

is a critical attribute of any new solar technology,

and it is often hard to judge manufacturing cost

without actually doing manufacturing. But, as

we discuss further in Chapter 10, this argument

calls for selective support of firms worldng with

promising new technologies rather than broad

support of solar manufacturing.

the fact that labor-saving innovations have

been major drivers of economic progress. The

mechanization of agriculture destroyed many

jobs, for instance, but it helped make large-scale

industrialization possible. The main long-term

effect of subsidizing labor-intensive technolo-

gies is to raise the cost of goods and services

provided by the private sector. Finally, if the

government were to seek to create jobs in the

short term by subsidizing particular industries,

it is not evident that choosing renewable

energy, rather than, say, infrastructure con-

struction or public education, would be the

most cost-effective choice.

Finally, since global greenhouse gas emissions

drive climate change, widespread international

adoption of new non-emitting technologies

has global benefits and generally benefits the

United States as well. Like all trade barriers,

impediments to the flow of intellectual property

or restrictions on the trade of products in the

solar value chain reduce global economic effi-

ciency. In this case, such barriers can only raise

the cost to the world as a whole of reducing CON

emissions via increased use of solar energy.

F I N D I N G

Barriers to the diffusion of solar technology

or to international trade in products in

the solar value chain will make it more

expensive to slow climate change by

reducing global CON emissions.

Some also believe that the strong public

support expressed for solar energy justifies the

use of public funds to promote its use even

absent a market failure rationale. But it is easy

for citizens to be in favor of government

spending on renewably-generated programs

when this spending is not linked to personal

costs or to reductions in other programs they

also support. Similarly, while people often

respond positively to surveys asking if they are

willing to pay non-triviad amounts for renewably-

generated electricity, it is well known that the

answers to hypothetical questions of this sort

overstate real willingness to pay_13 Thus, even

though "green power" was available to about

half of U.S. electricity customers in 2012,

voluntary purchases of green power accounted

for only 1.3% of total U.S. electricity sales in

that year, with green power sales to residential

customers accounting for only 0.30/0.14

It is sometimes argued that solar and other

renewable energy technologies should be

supported by government subsidies because

they create more desirable jobs in the domestic

economy than alternative energy technologies.

There are at least three problems with this

position. First, we are unaware of any rigorous

studies showing that  renewable technologies -

particularly solar and wind - in fact  have

higher labor content, properly measured, per

unit of output than relevant alternatives.

Second, the notion that labor-intensive

technologies deserve special support ignores

Finally, adding more solar generation would

certainly increase supply diversity in the U.S.

electric power system, which is becoming

increasingly dependent on natural gas. But

adding almost any grid-scade, non-gas technology

would also serve this objective, and adding

wind, biomass, or nuclear capacity might do so

at a lower cost.

Chapter 9 - Subsidizing So1arTechnology Deployment 21 1
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9.2 PRICE-BASED POLICIES facilities defined as "qualified" at prices equal to

the utilities' "long-run avoided costs." Avoided

costs were to be determined by state regulators

who were sometimes overgenerous, notably

in California.'" This system was largely disman-

tled by the early 1990s, as generous feed-in

tariffs became increasingly unsupportable

in the face of declining electricity prices."

Though the United States has not made much

use of this policy instrument, many nations

have supported solar generation via feed-in

tar , which entitle favored generators to be

compensated for electricity delivered to the grid

at predetermined, above-market rates for a

Fixed period of time" The cost of this subsidy is

generally added to the retail cost of electricity.

Within nations that employ such policies,

differences in the regional penetration of

renewable generation - reflecting, for exam-

ple, differences in insulation - would lead to

Though the United States has not made much use of
this policy instrument, many nations have supported
solar generation via feed-in tar .

In 1991, Germany became the first country to

adopt feed-in tariffs explicitly aimed at pro-

moting solar and other renewable technologies;

Denmark followed suit the next year. Feed-in

tariffs have proven a very popular policy

abroad, and in 2008, the EU concluded that

"well-adapted feed-in tariff regimes are gener-

ally the most efficient and effective support

schemes for promoting renewable energy.""

Feed-in tariffs played a major role in boosting

solar energy in Germany, Spain, and Italy - EU

countries that have led recent growth in the

global solar energy market. As of early 2013, 71

countries and 28 states or provinces employed

feed-in tariffs, including 17 EU member

states." In contrast, this policy mechanism is

not widely used in the United States."

differences in the cost of electricity. European

feed-in tariff schemes generally include systems

for equalizing their impacts on electricity prices

among sub-nationad regions.16 Since the costs

of renewable generation are uncertain, change

over time, and vary from project to project, the

quantitative response to any particular tariff

level is uncertain. In recent years, several of

these schemes have limited the risk of excessive

response by either limiting total spending in

any year or by reducing the tariff automatically

when quantity milestones are passed.

The first generally recognized use of feed-in

tariffs was in the United States, under the

Public Utility Regulatory Policy Act of 1978

(PURPA). PURPA required vertically integrated

electric utilities to purchase power from

Since solar power is at present one of the more

expensive renewable generation options in

most regions, feed-in tariffs that apply equally

to solar and other renewable technologies

could be expected to do very little to encourage

solar generation relative to other renewables.

Most feed-in tariffs in Europe provide higher

rates for more expensive renewable technolo-

gies, with an eye to equalizing expected

profitability - in these cases, solar genera-

tion typically receives the highest rate.16 The

iii For a general discussion of feed-in tariffs and their interaction with output quotas see Cory, Couture,
and Kreycik.15

ivor a useful general discussion of feed-in tariffs, see Lesser and Su.

"Emphasis in original source - Commission of the European Communities."

ViRhode Island, California, and Washington have feed-in tariffs for certain small generators. See also
Couture and Cory."
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German feed-in tariff has been both generous
and tilted toward solar, with the result that
Germany, not a particularly sunny nation, had
45% of EU solar capacity and 26% of world
capacity in 2013.22

of 2013, PV capacity in Hawaii increased by
283%, mainly through the installation of
distributed PV By the end of 2013 more than
one in nine Hawaiian homes had rooftop solar
installed.25'26 Under the German feed-in tariff
regime, deployment targets have sometimes been
substantially exceeded despite reductions in
support over time. The sensible approach
eventually adopted in Germany was to reduce the
level of subsidy automatically when deployment
targets were met"

One very important and desirable property of
feed-in tariffs is that they preserve strong
incentives for both investment efficiency and
operating efficiency. with the price of output
fixed, every dollar of investment cost reduction
translates into a dollar of profit, and every
additional kilowatt-hour (kph) produced adds
to profit.

Feed-in tarzffschernes generally guarantee the
same revenue per kph regardless of when that
power is generated.From the investors' point of view, fixing the

output price removes all risk associated with
the supply and demand for electricity. This may
be a large part of the reason for the popularity
of feed-in tariffs and their potency per dollar of
subsidy spending.v" But the level of spending
understates the true subsidy involved, since
shifting risk from renewable generators to other
parties in the market for electricity is also a
subsidy, albeit one that is essentially invisible.vi"

Finally, feed-in tariff schemes generally guaran-
tee the same revenue per kph regardless of
when that power is generated. The wholesale
spot price of electricity (or system marginal
cost in a vertically integrated system in which a
single firm controls generation, distribution,
and retail sales) often varies dramatically
depending on weather, time of day, and other
factors. Feed-in tariffs that do not vary with the
wholesale price therefore reduce the subsidy
(the difference between the feed-in tariff and
the market price) when electricity is most
valuable, thus distorting incentives regarding
the timing of production. Since solar generators
that are in operation today have little or no
control over the time-shape of their output,
this may be a small effect for these technologies,
though the timing of planned maintenance

An important risk associated with feed-in
tariffs is that the quantity of electricity supplied
in response to any given level of subsidy is
uncertain. with some technologies this would
not be a significant problem because it often
takes years to build a new generating facility, a
long time relative to the time required to
change support policies or to adapt the grid to
handle new power flows. But PV, particularly
residential PV, can be deployed much more
rapidly. In 2013, for instance, PV capacity in
China nearly tripled, in Iapan it more than
doubled, and in the United Kingdom it
increased by 83°/0.24 Between 2011 and the end

An important risk associated with feed-in tars is
that the quantity of electricity supplied in response
to any given level of subsidy is uncertain.

vii of course, investors still bear the risks related to the performance of the facility involved."

ViiiFor a simple model of such risk-shifting, see Schmalensee."

irOn the German experience, see Weiss."
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outages is generally under the control of the

unit's operators* For new systems, however,

subsidies that vary with the wholesale price will

provide incentives to face PV panels west

instead of south."* West-facing panels produce

less total electric energy over time compared to

south-facing panels, but they tend to produce

more during the late afternoon, when demand

and prices are higher. And such subsidies would

affect both the amount of storage built into

new concentrated solar power (CSP) plants and

the operation of those plants.

The use of tax credits instead of direct payments
reduces the impact of the subsidy per dollar of cost to
the government.

Beginning in 1993, with lapses and modifica-

tions in the intervening years, the U.S. govern-

ment has provided corporate income tax credits

for each kph produced by certain renewable .

technologies. Solar-powered generating units

were only eligible if placed in service during

2005. Some states, including Arizona and

Florida, offer state tax credits for renewable

generation?" As we note in Chapters 4 and 5,

the use of tax credits instead of direct payments

reduces the impact of the subsidy per dollar of

cost to the government. The problem is that to

take advantage of the tax credit, a firm must

have income at least equal to the credit, or must

find a partner that does, and incur the signifi-

cant cost of tax equity financing to obtain some

of the benefits. The need to ensure that the tax

credit can be used adds a constraint to the

project finance problem that reduces the

per-dollar impact of this form of subsidy by

half, according to one source." That is, spend-

ing a certain number of dollars on cash subsi-

dies for renewable generation would induce

more renewable generation than a program of

tax credits that costs the government the same

number of dollars in lost revenue.

Output subsidy mechanisms (also known as
premium tariffs or feed-in premiums) differ
from feed-in tariffs in that they provide renew-
able electricity generators a predetermined
per-kWh subsidy in addition to whatever
revenues they earn from the sale of electricity,
rather than a predetermined total price (amount
of revenue) per kph. The subsidy may vary
(positively or negatively) with the wholesale
price. As with feed-in-tariffs, the cost of the
subsidy is generally added to retail electric bills.
As with feed-in tariffs generally, this approach
does not guarantee a certain level of renewable
energy production. It has been notably less
popular in Europe than the feed-in tariff."

The main advantage of an output subsidy as
compared to a flat feed-in tariff is that it
provides better incentives for producing
electricity when the electricity is most
valuable.*"' In addition, under an output

Xlt is worth noting that in the absence of a feed-in tariff, if a firm owns conventional dispatchable
generation, the more solar generation it also owns, the greater the potential profit it can obtain (via higher
revenues for solar generation) by restricting conventional generation to raise market prices. If solar
generators receive a (fixed) feed-in tariff, this potential profit is eliminated, and thus so is the incentive to
exercise market power by restricting output from conventional plants. On the other hand, this potential
problem can also be mitigated, at least in principle, by limiting the market shares of conventional
generators or by restricting large conventional generators' ownership of solar facilities.

'California recently adopted an explicit incentive for west-facing solar systems.2**

XiiAll information in this paragraph is from the DSIRE website.4 As we note below, the federal subsidy for
solar did not disappear in 2006: it became an investment tax credit.

"tiThe system in the Netherlands, in which the subsidy is proportional to the market price, is particularly
effective in this regard." In contrast, the system in Spain reduces the premium when the market price is
high, presumably on the grounds that a high market price provides sufficient incentive."
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subsidy, electricity-market risk is borne by

subsidized generators as well as by other market

participants, and spreading risk generally

increases economic efficiency. While prospective

investors in favored technologies would rather

not bear risk, it is socially efficient to compensate

them for doing so by increasing the subsidyfv

surrendering these certificates to the authori-
ties. In recent years, it has become more
popular internationally to have a government
agency procure renewable generating capacity
centrally; by early 2013, 43 countries, not all of
which had output quotas, were using some
variant of such centralized procurement."

F I N DI N G :

Among pr ice-based subsidies,  d i r ect

paym ents  to r enewabl e  gener ator s  ar e

mor e eff ic ient  than tax cr edi ts,  and output

subsidies provide better  incentives for

pr oducing power  when i t  i s  most  valuable

than flat feed-in tar i ffs.  Because PV can be

dep l oyed  ver y  r ap i d l y ,  the  dep l oym ent

r esponse to pr ice-based subsidies may depar t

r apid ly and substantial ly  fr om expectat ions.

Outside the United States, output quotas for renewable
energy are not as popular as feed-in tariffs.

9 . 3  O U T P U T - B A S E D  P O L I C I E S

The trading feature assures that costs are

minimized within the jurisdiction involved, as

the cheapest allowable renewable technologies

are used to produce green certificates. Since

solar is generally one of the most expensive

renewable technologies, output quota policies

without an explicit tilt toward solar are unlikely

to do much to encourage solar generation. It is

also important to note that, just as the quantity

of renewable generation supplied in response to

a fixed feed-in tariff is uncertain, the price of

tradable green certificates is also uncertain

under a fixed output quota.

Since solar is generally one of the most expensive
renewable technologies, output quota policies without
an explicit tilt toward solar are unlikely to do much
to encourage solar generation.

Outside the United States, output quotas for
renewable energy are not as popular as feed-in
tariffs. As of early 2013, such policies were in
place in only 22 countries at the national level."
Output quotas outside the United States are
usually implemented via "tradable green
certificates." Solar and other renewable genera-
tors sell power at the market price and then are
able also to sell, in effect, a 1-megawatt-hour
(Mwh) green certificate for each MWh of
electricity they have sold. Distribution utilities
or others obliged to source at least a certain
percentage of their electricity consumption
from renewables can show that they have done
so by purchasing an appropriate number of
green certificates (often via long-term contracts
that also involve purchasing power) and

In the United States, output quotas are univer-

sally known as renewable portfolio standards

(RPSs). Iowa enacted the first RPS in 1983, and

such programs are now in force in 29 states and

the District of Colurnbiafwi Many RPS pro-

grams treat renewable energy technologies

differently. Illinois, for instance, requires that

75% of renewable generation come from wind.

vivA disadvantage is that at high levels of penetration, the market power issue raised in Footnote x above
could be important.1

XVFor a discussion of the use of auctions in South America, where they are the main support method,

see Battle and Baroso.32' 33

X"iFor a general discussion of RPS programs, see Schmalensee."
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As of September 2013, 17 of the 30 state-level

RPS programs in the United States included

provisions that explicitly favored solar power or

distributed generation (which in recent years

has been predominantly PV).34 Several of these

programs give extra credit for solar or distributed

generation, while Texas gives double credit for

non-wind renewable generation. The others have

minimum solar requirements of various sorts.

for renewable generation varies widely among

states, nationwide trading of RECs could be an

important way of reducing the cost to the

nation of meeting a given quantity goal for

overall renewable electricity production.

It is not obvious why the output quota or RPS approach
is so popular in the United States when experience
internationally has made it so unpopular elsewhere.

At present, however, only 16 of the 30 U.S. RPS

programs permit the use of RECs from facilities

that do not deliver to in-state customers to

satisfy RPS requirements, and only two pro-

grams appear to accept RECs from renewable

sources anywhere in the United States.*"'"

Restrictions on trading appear in most cases to

be motivated by a desire to promote local

economic development. While a national RPS

program could, in principle, reduce overall

national costs, a national renewable portfolio

requirement has never been enacted in the

United States, and most proposals for such a

policy contemplate leaving the states free to

enact more stringent standards.**

RPS obligations generally fall on entities that

sell electricity to end users. In almost all cases,

compliance is demonstrated by retiring "renew-

able energy certificates" (RECs) that function

like the "tradable green certificates" discussed

just above.'""' Many RECs are sold as a bundle

with electricity in long-term deals, so spot

markets for RECs are generally thin, with few

transactions and large spreads between the price

bid and the price asked. In states with explicit

requirements for solar generation, the require-

ment is generally met by retiring solar RECs,

which are produced when electricity is gener-

ated by qualified solar facilities. Ideally, this

trading mechanism would enable renewable

electricity to be generated and used where it is

relatively most efficient, with utilities elsewhere

helping to bear the cost. And, since the potential

It is not obvious why the output quota or RPS

approach is so popular in the United States

when experience internationally has made it so

unpopular elsewhere." One possibly relevant

factor is that the costs of RPS programs are

generally built into long-term contracts

between utilities and generators and thus are

much less visible than the explicit subsidies

paid under feed-in-tariff or output subsidy

schemes. There is certainly no general eco-

nomic reason to favor a quantity-oriented

Xviis€e, for instance, Cory and Swezey." New York, Iowa, and Hawaii do not use RECs.

xviiis€€ Schmalensee." It is also worth noting that only two RPS programs permit RBCs to be banked for an
unlimited period; most limit their lives to two or three years. It is not clear what purpose these limits are
intended to serve.

X3XAn additional output-based policy deserves mention. The U.S. military, the world's largest energy
consumer, has programs in place to meet a statutory mandate of 25% of total facility energy consumption
from renewable sources by 2025.36 While this is ambitious on several levels, the military plans to install
only l.l gigawatts (GW) of PV capacity between 2012 and 2017, about one-third as much capacity as was
installed in the United States in 2012 alone."

"For an examination of the effectiveness of U.S. RPS programs, see Carley."
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approach like RPS over the price-oriented
approaches generally used internationally;
moreover, the quantity approach does not
appear to be administratively simpler. Indeed, it
is hard to imagine a more complex regime than
the multiplicity of different state programs now
in place in the United States.

market value must be estimated in order to
compute the subsidy. As discussed in Chapter 4,
that estimation is subject to all the difficulties
that arise in transfer pricing disputes in
tax matters."*i

F I N DI N G :

A nationwide RPS program that permitted

unlimited interstate trading would

have lower costs for any given level of

deployment of solar or other renewable

generation than the multiple, diverse state

programs now in place.

Policies that reward production are generally superior
in terms of return per dollar spent to policies that
subsidize investment in solar generation.

9.4 INVESTMENT-BASED POLICIES

Nonetheless, at least 25 of the 30 countries that
are part of the Organization for Economic
Co-operation and Development (OECD) have
used one or more forms of investment subsidy,
generally along with other incentives or policies,
to promote solar generation." In some cases,
these subsidies take the form of grants or other
payments from the government, in which case
they may be subject to budgetary pressure. In
other cases, these subsidies are delivered as tax
reductions, which restrict the investment to
those entities that can take advantage of the
reduction directly or, more commonly, by
means of the tax equity market. In either case,
the cost of the subsidy is borne by individuals
in their roles as taxpayers rather than as elec-
tricity consumers. Electricity consumers
generally bear the cost of price-based or
output-based subsidies through higher retail
electricity prices. Higher retail prices provide
incentives to reduce electricity consumption
across the board, thus further reducing fossil
fuel use and CON emissions. This incentive is
absent when taxpayers bear the cost of invest-
ment subsidies.x""

The promotional mechanisms discussed so far
all directly reward the production of electricity
using solar energy. Policies that reward produc-
tion are generally superior in terms of return
per dollar spent to policies that subsidize
investment in solar generation. They provide
stronger incentives to reduce investment cost,
to locate in areas with high insulation, and to
maintain and operate generating units effi-
ciently. with an investment subsidy, a dollar of
investment cost overrun reduces enterprise
profit by less than a dollar because it also
increases the government's subsidy. Moreover,
incentives to produce power are less than when
production is subsidized or required. Finally,
when a facility is owned by its builder rather
than purchased from a third party, the fair

WA recent study estimates that prices reported for tax credit purposes for third-party-owned systems are
inflated about 10% on average."

'"XiiFel1 et al., provide a quantitative analysis of this difference?
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Making REITs or MLPs available to solar developers
would allow the government to replace the current
investment fax credit entirely or in part and lower the
cost of the subsidy to taxpayers without reducing its
value to developers.

through the tax equity market.x*v Because of
this latter feature, making REITs or MLPs
available to solar developers would allow the
government to replace the current investment
tax credit entirely or in part and lower the cost
of the subsidy to taxpayers without reducing its
value to developers.**"

As discussed in Chapter 5, the U.S. federal
government provides two significant investment-
based subsidies for solar generation: five-year
accelerated depreciation (since 1986) and a 30%
investment tax credit (since 2006).XX"i A number
of observers have pointed to the stability of
these policies as encouraging investment in the
solar industry. In fiscal year 2010, the invest-
ment tax credit alone cost the federal govern-
ment $616 million."'"v Some solar industry
stakeholders and supporters have argued that
the federal government should increase invest-
ment subsidies by making solar generation
projects eligible to be owned by real estate
investment trusts (REITs) or, as is the case with
pipelines and many other fossil energy projects,
master limited partnerships (MLPs). These
vehicles would essentially enable solar projects
to avoid the corporate income tax and would
also eliminate the need for most projects to go

In addition, all U.S. states now provide some
subsidy for investments in solar electric genera-
tion. These incentives involve various mixtures
of grants (direct or through local utilities),
low-interest loan programs, reductions in state
sales or income taxes, reductions in local
property taxes, and tax credits of various sorts.
In addition to a production tax credit, for
instance, Arizona provides an investment tax
credit, exempts solar generating equipment
from the state sales tax, and exempts residential
solar facilities from local property tax. Cities
also provide a variety of investment-based
subsidies. For instance, San Francisco and
Chicago give cash grants for solar installations;
Honolulu offers zero-interest loans; and New
York City offers property tax reductions
proportional to the costs of PV installations.

°'iiiPolicies were and are in place to provide grants and subsidized financing for entities such as tribes and
local governments that do not pay income taX.37 Also, the American Recovery and Reinvestment Act of
2009, as amended, made it possible for business taxpayers to receive a grant instead of the investment tax
credit for solar facilities begun before the end of 2012.*1 By the end of October 2013, $5.2 billion of such
grants had been paid.42 The investment tax credit for residential facilities is scheduled to phase out at the
end of 2016, when the credit for commercial facilities is scheduled to fall to 10%.

'°dvThe federal government has also guaranteed loans taken out to finance the construction of selected PV
production facilities, thus providing investment subsidies for those facilities." The EIA has estimated
that in fiscal year 2010, federal loan guarantees for solar production facilities provided a subsidy of
$173 million.4'* Since the main aim of these loan guarantees seems to have been to advance technology,
they are discussed in Chapter 10.

"XvFor a useful discussion, see Feldman and Settle."5

1o<viA related financing vehicle, the so-called yield co (YC) has recently become popular." Classically, YCs
own operating generating plants - solar and otherwise - that have sold their power under long-term
contracts, and they pay most of the resulting cash flow directly to their shareholders. They thus produce
bond-like returns for shareholders, but offer somewhat higher returns than can easily be obtained in the
bond market. In addition, if most of a YC's plants are relatively new, depreciation will generally exceed
revenue so that the YC will have no taxable earnings. In that case, payments to shareholders are treated as
returns of capital and are accordingly not taxed at that level either. Thus, YCs can be a vehicle for
deferring taxes for some years.
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F I N D I N G :

Investment-based subsidies, particularly

those that take the form of reductions in

profit taxes, are less effective per dollar

of government cost at stimulating solar

generation and displacing fossil fuels than

price-based or output-based subsidies.

9.5 INDIRECT POLICIES

For instance, in Boston in August 2014, the

local distribution company, NSTAR, generally

charged 9.8 ¢/kwh for electricity, reflecting
average wholesale market prices, and 8.9 ¢/kwh
to deliver that electricity. But electricity sup-

plied by a rooftop PV array in Boston mainly

saves NSTAR only its wholesale electricity cost;

the delivery charge serves to cover NSTAR's

costs to own and operate the distribution

system.""v"i Therefore, net metering in

Massachusetts involves a substantial subsidy to

distributed generation - as it does elsewhere.

For at least some California retail customers,

for instance, the value of the net metering

subsidy apparently exceeds the value of the

federal investment tax credit."

xxx

Beginning with Massachusetts and Wisconsin

in 1982, 43 U.S. states plus the District of

Columbia now subsidize the output from small,

distributed renewable (including solar) genera-

tors by means of net metering; internationally,

43 other countries use this mechanism."*v" The

federal Energy Policy Act of 2005 requires all

utilities to make net metering available to those

customers who request it. Net metering com-

pensates these generators at the retail price for

electricity they supply to the grid, not at the

wholesale price received by grid-scade generators.

A large fraction of the cost of running a distri-

bution system is fixed, independent of load, but

much or all of this fixed cost is generally

recovered from retail customers through a

per-kWh distribution charge. When a residen-

tial customer installs a rooftop PV generator,

that customer's distribution charge payments

are reduced. But there is no corresponding

reduction in the distribution utility's distribu-

tion system costs. As noted in Chapter 7, the

subsidy is the corresponding reduction in the

utility's revenues, which may be made up by

increasing the retail price paid by all customers.

Moreover, because the distribution utility pays

this subsidy, it has strong incentives to make it

hard to install distributed generation. So-called

decoupling arrangements in some states deal

with this problem by automatically increasing

per-kWh distribution charges so as to maintain

utility profits. But this shifts the burden of cover-

ing distribution costs from utility shareholders

to those customers who do not or cannot install

distributed generation, a group that is likely to

be less affluent than those who benefit from net

metering." Even at the current relatively low

penetration of residential solar, this cost shifting

has become controversial in many states. It

seems unlikely that the much larger cost shifts

that would be induced by substantial penetration

of residential solar with net metering would

generally be politically acceptable.

xxviis0>r¢e is REn21, PP- 79, 80.7

""ViiiThe installation of significant solar rooftop capacity will likely also require the utility to make
incremental investments, as discussed in Chapter 7.

l"ixFor a positive discussion of net metering, see Duke, et al.47 For a recent quantitative analysis of its
impact, see Satchwell, Mills, and Barbose.48
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In broad terms, the economically obvious
solution is to move away from the prevalent
design of distribution network charges that
recovers fixed distribution costs via volumetric
(per-kWh) charges."**

Over the years, governments at all levels have

employed policies that attempt to expand the use of

renewable energy sources by means other than

incentives or regulations.

As discussed in Chapter 7, the ideal approach
would be to recover utilities' distribution costs
through a system of charges that reflect each
individual customer's contribution to those
costs, not their kph consumption. It is not yet
clear how this ideal can best be approximated
in practice, however.

FINDING:

Over the years, governments at all levels have
employed policies that attempt to expand the use
of renewable energy sources by means other than
incentives or regulations. These policies, which
have been termed "enabling" or "catalyzing,"
often involve education and information
campaigns aimed more generally at building
awareness and stimulating demand, as well as
training programs designed to enhance supply.xxxi
Efforts by municipalities in various regions to
reduce balance-of-system costs for residential
PV by, for example, simplifying and coordinat-
ing permitting, installation, and inspection;
providing residential consumers with better
price information; or adopting widely used
standards would also fall in this category."*""
Policies that require grid operators to connect
to renewable generators are also present in one
form or another in 43 states and the District of
Columbia and have likewise been characterized
as catalyzing renewables deployment, though
it may be more appropriate to consider them as
simply offsetting distribution utilities' incen-
tives to resist distributed generators for the
reasons discussed above.

By enabling those utility customers who

install distributed solar generation to

reduce their contribution to covering

distribution costs, net metering provides an

extra incentive to install distributed solar

generation. Costs avoided by households

that install distributed solar generation are

shifted to utility shareholders and/or other

customers. Recovering distribution costs

through a system of network charges that

is more reflective of cost causation and that

avoids the current direct dependence on

electricity consumption would remove the

extra subsidy and prevent this cost shifting.

Since July 2009, grid operators in the EU have
been required to "... give priority to generating
installations using renewable energy sources
insofar as the secure operation of the national
electricity system permits..."5'* This policy aims
to provide a less uncertain revenue stream to
renewable installations and, perhaps more
important, to force system operators and
owners of conventional generators to develop
operating rules that are compatible with large
amounts of renewable generation. Since
electricity generated from solar energy has zero

XXXFor a general discussion, see Kassakian and Schmalensee.50 An alternative approach that has been
discussed in some jurisdictions is to deploy two meters to value solar generation at the utility's avoided
cost (which should correspond to the wholesale price) and to charge the consumer at the retail rate for all
electricity consumed."

'"*XiFor examples and a general discussion, see Lund." See also Taylor.52

Kxxiipor a discussion of statewide efforts of this sort in Vermont, see North Carolina Solar Center."
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marginal cost, this might seem consistent with

economic (i.e., variable-cost-minimizing)

dispatch of generating units. But in fact the EU

policy constitutes an invisible, but potentially

substantial, subsidy to solar (and other renew-

able) generation sources, and it increases

system operating costs.

resulting higher prices are passed on to ultimate

consumers and benefit all generators. To the

best of our knowledge, no similar requirement

exists anywhere outside the EU, although

distributed PV generators are effectively given

priority since they are not subject to control by

grid operators.

9.6 POLICY EFFECTIVENESS IN THE

UNITED STATES

As noted above, a wide variety of policies to

support solar generation has been employed

at the federal, state, and local levels in the

United States. The costs of federal support pol-

icies, which operate through the federal tax

system, are borne by all taxpayers, wherever

they live. In contrast, the cost of net metering,

RPS programs, and other state and local

support policies are borne either by state or

local taxpayers or by customers of affected

electric distribution companies.

As discussed in Chapter 8, in areas with a large

penetration of renewable generation, it is

possible that at times of low electricity demand,

some conventional thermal plants may be

forced to shut down to allow renewable sources

to be run at capacity. If that happens, energy

must be expended (and thus costs incurred) to

start the conventional plants up again, and these

startup costs could well outweigh the variable

cost savings from making greater use of renew-

able generators.'"""i There are also limits on the

rate at which the output from thermal plants

can be increased. In contrast, output from some

renewable technologies, particularly PV and

wind, can be varied without incurring additional

costs. A requirement that renewable energy

sources always have priority thus implies that

costs associated with changing the output levels

of conventional generating plants must be

ignored in dispatch decisions.

A requirement that renewable energy sources always
have priority thus implies that costsassociated with
changing the output levels of conventional generating
plants must be ignored in dispatch decisions.

It is unclear at the time of this writing how

disruptive the EU's policy has been to European

electric power systems or how large a subsidy it

has provided to solar and other renewable

generation technologies. Even after it resulted

in a weeklong shutdown of a nuclear plant in

Spain, fossil plant operators have not com-

plained about the policy, probably because the

extra costs of units that must stop and restart

are generally reflected in wholesale prices. The

Our discussion of these policies in the forego-

ing sections has been largely theoretical, and it

would be extremely useful to supplement it

with analysis of the actual effectiveness of these

policies along several dimensions. At the very

least, it would be useful to be able to compare

generation per dollar of spending on various

programs to support solar and other renewable

energy technologies. It would be even better to

compare the cost per ton of CON emissions

'°°'iiiThermal generating units fueled by biomass may have marginal costs significantly above those of other
thermal units. Giving priority to biomass units would then clearly increase system costs.
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avoided via subsidies of various sorts to solar

technologies with the per-ton costs of emis-

sions reductions via subsidies to other renew-

able technologies, as well as the per-ton costs of

other programs aimed at reducing greenhouse

gas emissions.""*"

much less aggressive than California's, but it has

a number of other support policies in place,

and it also has a lot of sunshine. Finally,

New Jersey is third with 7.4% of the nation's PV

capacity. New Jersey is a small state without

abundant sunshine that offers neither product
son nor investment tax credits, but it has had

an RPS with a very strong solar requirement.Even if good estimates of emissions avoided were

available, however, neither comparison would be

possible. In the first place, there is no authorita-

tive compilation of total spending to support the

deployment of solar technologies - at the

national level or for any particular state - let

alone a breakdown of total spending across

subsidy programs."**" Even if these data were

available, it would be essentially impossible to

apportion credit for increasing renewable

generation or reducing CON emissions among

the multiple support policies that are currently

in place in the United States.

F I N D I N G:

I t  i s  n ot  k n ow n  h ow  m u ch  h as  b een  sp en t

i n  the  Un i ted  S tates  or  i n  any i nd i v i dual

s ta te  to  su p p or t  th e  d ep l oym en t  of  sol a r

gener at i on .  Ther e  i s  no em pi r i ca l  suppor t

for  assessments of  the cost  ef fect i veness

of  i nd i v i dual  suppor t  pol i c i es  or  of  over a l l

U . S .  su p p or t  for  exp an d i n g  sol ar  g en er a t i on

or  r educi ng  CO,  em i ss i ons.

It would be essentially impossible to apportion credit for
increasing renewable generation or reducing CON
emissions among the multiple support policies that are
currently in place in the United States.

And, of course, states' deployment of solar or

other renewable technologies depends on more

than the support policies in force. California is

the clear leader in U.S. PV deployment with

35% of the nation's capacity in 2012.xxxvils that

mainly because of California's aggressive RPS

regime and many other renewable support

policies or does it mainly reflect the fact that

California is a large state with lots of sunshine

in many places and very high marginal electricity
rates? Arizona comes second with 20% of

national capacity. It has an RPS policy that is

In common with the policies of many other

countries,deployment support policies in the

United States generally favor distributed,

residential-scale PV generation over utility-

scale PV generation.As we noted above, net

metering policies have this effect. Because the

per-watt investment costs for residential PV are

much higher than for utility-scale PV, the

federal investment tax credit and accelerated

depreciation contribute more per watt at the

residential scale than at the utility scale. Both

policies have the effect of lowering investment

costs by a fraction, and because residential

investment costs are larger per watt, so is the

per-watt dollar subsidy implied by that frac-

tion. Finally, some state RPS programs have a

requirement for distributed generation and

distributed generation is mainly solar PV

'°°'ivFor a recent attempt to measure the cost effectiveness of subsidies to wind power in Texas, see Cullen."

l"o"'It would thus be impossible to compare solar subsidies in the United States with those in China, even if
we knew the level of subsidies in China, which, of course, we do not.

'"'X"iThe state-specific numbers in this paragraph are from EIA.56
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If the objective of deployrnent support policies is to
increase solar generation at least cost, favoring
residential PV makes no sense.

If the objective of deployment support policies
is to increase solar generation at least cost,
favoring residential PV makes no sense. The
results in Chapter 5 indicate that the per-kWh
subsidy necessary to make residential PV
competitive in central Massachusetts is
2.2 times the subsidy necessary to make
utility-scale PV competitive.x""" In California,
this ratio is 2.9. with a $40/tonne tax on CON
emissions, these ratios become 2.4 and 4.1,
respectively. That is, any given total subsidy
outlay borne by taxpayers and/or electricity
consumers - if it is devoted to subsidizing
residential-scale PV - will produce only a
fraction of the solar electricity that would be
produced if the same amount of subsidy were
devoted to supporting utility~scale PV genera-
tion.*"*"'" Moreover, as Chapter 7 demonstrates,
adding material amounts of distributed PV
generation to existing distribution systems will
require incremental investments to handle
reverse power flows.

9.7 CONCLUSIONS AND

RECOMMENDATIONS

F I N D I NG:

Subsidizing residential-scale solar

generation more heavily than utility-scale

solar generation, as the United States now

does, will yield less solar generation (and

thus less emissions reductions) per dollar of

subsidy than if all forms of solar generation

were equally subsidized.

At least until the United States introduces a

nationwide cap or tax on CON emissions from

fossil fuels, there is a case for promoting the use

of solar and other renewable technologies that

serve to displace fossil fuels. Such deployment is

likely to provide additional benefits by reducing

local air pollution, contributing to the advance-

ment of solar technologies, and reducing

institutional barriers to large-scale future solar

deployment. The nature of the climate problem

argues for minimizing the total cost of using

solar and other generation technologies with

negligible CON emissions by any nation, which

in turn argues against trying to restrict the flow

of technological knowledge or the location of

any of the operations in the solar value chain.

Policies that aim to restrict the flow of knowl-

edge are unlikely to succeed in any case.

At least until the United States introduces a

nationwide cap or tax on CON emissions from fossil

fuels, there is a case for promoting the use of solar and

other renewable technologies that serve to displace

fossil fuels.

l°"'viiTable 5.1 shows base-case costs for central Massachusetts of 27.6 ¢/kwh for residential PV and 16.1 ¢/
kph for utility-scale PV Comparing these figures with the 6.69 42/kWh cost for a natural gas combined
cycle plant yields subsidy requirements of 20.91 ¢/kwh and 9.41 Q2/kwh, respectively. The ratio of the
first of these to the second is 2.2. The other numbers in this paragraph are derived similarly, using the
southern California base-case costs and then using 8.19 c/kwh as the natural gas combined cycle cost
with a $40/tonne carbon tax.

}CxxvlliIt is worth noting that, despite the high cost of subsidies necessary for residential PV to be competitive,
the actual subsidies in force are sufficient to fuel continued rapid growth. Between the first half of 2012
and the first half of 2014, the installed capacity of residential PV in the United States more than
doubled. However, even though the existing subsidy regime favors residential PV, the capacity of
utility-sale PV quadrupled over the same period.57
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RECOMMENDATION:

Policies that attempt to restrict trade,

investment, or knowledge transfers in solar

technologies are generally undesirable

since they make it harder to reduce global

carbon dioxide emissions and advance

solar technologies, and they are unlikely

to yield sustainable national competitive

advantage.

not likely, by itself, to improve U.S. competi-

tiveness or achieve other goals that have been

discussed in this context, particularly in the

absence of barriers to the free flow of goods,

ideas, and investment capital.

There is no obvious short-run environmental

case for singling out solar energy for more

aggressive deployment support than other

renewable technologies; moreover, since solar

tends to be more expensive than other renew-

able technologies (particularly onshore wind),

there is a clear short-run economic cost. On the

other hand, as we have noted at several points,

the potential of solar power to be scaled up dra-

maticadly to meet global energy needs in a

low-carbon future means that the long-run

benefits of advancing solar technology and

addressing the problems associated with

dramatically increasing its use may exceed

those of advancing other renewable technolo-

gies. And it seems plausible that ensuring a

market for PV and concentrated solar power

contributes to the advancement of those

technologies. However, subsidizing the deploy-

ment of currently available solar technologies is

RECOMMENDATION:

Policies to support the deployment of solar

technologies should be justified by their

impact on global CON emissions, on local

air pollution, and, if appropriate, on the

advancement of solar technology and the

reduction of institutional and other barriers

to substantially increasing its penetration.

The potential of solar power to be scaled up

dramatically to meet global energy needs in a low-

carbon future means that the long-run berets of

advancing solar technology and addressing the problems

associated with dramatically increasing its use may

exceed those of advancing other renewable technologies.

This chapter's main message is that the current

regime of U.S. policies for promoting solar-

powered electricity generation is needlessly

inefficient and delivers much less generation

bang for the subsidy buck than obvious alterna-

tives could produce. That regime, with its vast

array of federal, state, and local subsidy and

regulatory programs, many of which have

hidden costs, stands in stark contrast to the

simple and transparent support regimes used in

many other nations. The United States can get

much more solar generation per dollar of

taxpayer and ratepayer expenditure by moving

toward well-designed, national policies. In

order to increase reliance on solar energy

substantially at politically acceptable costs, it

will likely be necessary both to reduce the cost

of solar electricity through research, develop-

ment, and demonstration (RD8<D), as dis-

cussed in the next chapter, and, as discussed in

this chapter, to increase the $/kwh efficiency of

solar deployment support policies. Output

subsidies, feed-in tariffs, and renewable

224

Illll I



portfolio standards are all superior in principle

to subsidizing investment via the tax system.

Such subsidies are the federal government's

main incentive device and are also widely used

at the state and local levels. Using tax credits

rather than direct expenditures reduces both

transparency and generation per dollar of public

expenditure. If tax credits must be used, the

need for solar project developers to access the tax

equity market should be reduced or eliminated,

perhaps by malting tax credits freely tradable.

RECOMMENDATION:

RPS programs should be replaced by subsidy

regimes that reward generation more when

it is more valuable. If that is not feasible,

state RPS programs should be replaced

by a uniform nationwide program. If a

nationwide RPS is not feasible, state RPS

programs should permit interstate trading to

reduce costs per kph generated and should

adopt common standards for renewable

generation to increase competition.

RECOMMENDATION:

Subsidies for solar and other renewable

technologies should reward generation, not

investment, and should reward generation

more when it is more valuable.*'°"*Tax
credits should be replaced by direct grants,

which are more transparent and more

effective. If this is not possible, steps should

be taken to avoid dependence on the tax

equity market.

Finally, as we have discussed at several points,

because residential PV generation is much more

expensive than utility-scale PV generation,

the subsidy cost per kph of residential PV gen-

eration is substantially higher than the per-kWh

subsidy cost of utility-scale PV generation.

There is no compensating difference in bene-

fits and thus there is simply no good reason

to continue to provide more generous subsidies

for residential-scale PV generation than for

utility-scale PV generation.

State RPS regimes generally do not reward

generation more when it is more valuable. Even

putting this serious problem aside, the current

system of multiple, incompatible state RPSs

with limited interstate trading needlessly

inflates nationwide costs for any level of

renewable generation attained. If an output

quota approach like RPS is employed, it should

be employed uniformly across the nation and

phased out when a comprehensive carbon

policy is in place and the subsidized technology

is mature. If a nationwide RPS is not feasible,

state programs should permit unlimited

interstate trading to avoid forcing renewable

generators to be built at undesirable locations.

RECOMMENDATION:

Residential PV generation should not

continue to be more heavily subsidized than

utility-scale PV generation. Eliminating this

uneconomic disparity will require replacing

per-kWh distribution charges with a system

for recovering utilities' distribution costs

that reflects network users' impacts on

those costs.

1o<xixThis assumes that the market power issue mentioned in Footnote X can be directly addressed by
restrictions on the ownership of generation facilities."
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Net metering with per-kWh charges to cover
distribution cost is an important reason
why residential PV generation is more heavily
subsidized than utility-scale PV generation.
In addition, net metering raises equity issues: it
is far from obvious that it is fair for consumers
with rooftop PV generators to shift the burden
of covering fixed distribution costs to renters
and others without such systems. Chapter 7
discusses the use of reference network models to
allocate distribution costs among utility cus-
tomers according to how their network usage
profile contributes to those costs."
The discussion in Chapter 7 also notes the
existence of a host of implementation issues,
however, including the political acceptability of
potentially very different charges for apparently
similar network users. Because of the problems
associated with net metering, research directed
at developing a more efficient, practical, and
politically acceptable system for covering fixed
network costs should be a high priority.

RECOMMENDATION:

Research should be undertaken to develop

workable methods for using reference

network models to design pricing systems

that cover lived network costs via charges

that depart from simplistic proportionality

to electricity consumption and that respect

the principle of cost causality.

While the current system of policies to support
solar deployment in the United States is
needlessly wasteful, it does not follow (and we
do not believe) that such support should be
ended. As noted at several points, we favor
continued support of solar deployment in
order to encourage industrial research and
development and work on institutional and
other barriers to greater reliance on solar
energy and to produce environmental benefits.
As the recommendations above make clear,
however, we believe that the system of solar
support policies should be reformed to increase
its efficiency, so that more solar generation is
produced per taxpayer and electricity-con-
sumer dollar spent.
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TABLE 1 _ SUMMARY LOADS AND RESOURCES

2014 2019 2024 2029

EXISTING RESOURCES AS OF DEC. 31, 2013

APS-Owned Generation 6,315 6.086 6,063 6,066

Long~Term Contracts 2.872 1,490 389 346

Total Existing Resources as of Dec. 31, 2013 9,187 7,s7e 6,452 6,412

FUTURE' PROJECTED CUSTOMER RESOURCES

Energy Efficiency 1o9 877 1,230 1,447

Distributed Energy 45 109 203 261

Demand Response O O 150 275

Total Future' Customer Resources 153 986 1,s84 1,983

FUTURE' PROJECTED GENERATION RESOURCES

Natural Gas o 1,010 3.030 4,205

Renewable Energy o 57 295 425

Total Future* Projected Utility Resources o 1,067 3,325 4,630

Total Future* Projected Resource Additions 153 2,053 4,909 6,613

Total Resources 9,340 9,630 11,361 13,025

*Future resources added after December 31, 2013
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