ORIGINAL HEUDORME I

RECEIVED.
1 || Timothy M. Hogan (004567) o1y
, || ARIZONA CENTER FOR LAW s oEc -9 P 2 2
IN THE PUBLIC INTEREST MSSION
3 ||514 W. Roosevelt Street AZ CORP C 2 N
Phoenix, Arizona 85003 DOCKET CONTR

4 11(602) 258-8850

Michael A. Hiatt .

6 ||Katie A. Dittelberger Anzonaﬁgam
EARTHJUSTICE D
7 11633 17th Street, Suite 1600
¢ ||Denver, Colorado 80202
(303) 623-9466 ?’Luw

o Attorneys for Vote Solar

11
BEFORE THE ARIZONA CORPORATION COMMISSION

SUSAN BITTER SMITH - Chairman
13 {|BOB STUMP

14 ||BOB BURNS

DOUG LITTLE

15 || TOM FORESE

12

16

17 ||IN THE MATTER OF THE APPLICATION
OF UNS ELECTRIC, INC. FOR THE Docket No. E-04204A-15-0142
18 ||ESTABLISHMENT OF JUST AND .

19 REASONABLE RATES AND CHARGES

DESIGNED TO REALIZE A REASONABLE NOTICE OF FILING
20 ||RATE OF RETURN ON THE FAIR VALUE WRITTEN DIRECT
OF THE PROPERTIES OF UNS ELECTRIC, TESTIMONY OF BRIANA
21 {/INC. DEVOTED TO ITS OPERATIONS KOBOR ON BEHALF OF
THROUGHOUT THE STATE OF ARIZONA VOTE SOLAR

22

AND FOR RELATED APPROVALS.

23
24 Vote Solar, through its undersigned counsel, hereby provides notice that it has

25 ||this day filed the attached written direct testimony of Briana Kobor.

26




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

DATED this 9 day of December, 2015.

ORIGINAL and 13 COPIES of the
Foregoing filed this 9™ day of December,
2015, with:

Docketing Supervisor

Docket Control

Arizona Corporation Commission
1200 W. Washington

Phoenix, AZ 85007

COPIES of the foregoing
Electronically mailed this

9t day of December, 2015, to:

All Parties of Record

By -
Timothy M. Hogan

ARIZONA CENTER FOR LAW IN THE
PUBLIC INTEREST

514 W. Roosevelt Street

Phoenix, Arizona 85003

Michael A. Hiatt

Katie A. Dittelberger
EARTHJUSTICE

633 17th Street, Suite 1600
Denver, Colorado 80202

Attorneys for Vote Solar




BEFORE THE ARIZONA CORPORATION COMMISSION

IN THE MATTER OF THE APPLICATION OF
UNS ELECTRIC, INC. FOR THE
ESTABLISHMENT OF JUST AND
REASONABLE RATES AND CHARGES
DESIGNED TO REALIZE A REASONABLE
RATE OF RETURN ON THE FAIR VALUE OF
THE PROPERTIES OF UNS ELECTRIC, INC.
DEVOTED TO ITS OPERATIONS
THROUGHOUT THE STATE OF ARIZONA
AND FOR RELATED APPROVALS.

Docket No. E-04204A-15-0142

DIRECT TESTIMONY AND EXHIBITS OF BRIANA KOBOR

ON BEHALF OF VOTE SOLAR

DECEMBER 9, 2015




-

Table of Contents

INTRODUCTION 1
PURPOSE OF TESTIMONY AND SUMMARY OF RECOMMENDATIONS ....... 2
UNS’S RATIONALE FOR ITS RATE DESIGN PROPOSALS 6

UNS HAS NOT PROVIDED SUFFICIENT EVIDENCE TO JUSTIFY A CHANGE
TO ITS RATE STRUCTURE FOR NEM CUSTOMERS 8

4.1

4.2

43

5.1

5.2

53

6.1
6.2

6.3

6.4

DISTRIBUTED GENERATION IS NOT A SIGNIFICANT DRIVER OF THE REDUCTION IN UNS’s

RETAIL SALES ....ctitieiieteeteeieettiseeeaseeessseaseeseeeeteseseesseeessesssseeseseenseesssanssensseeesnsesaeeeseenneeanns 9
NINETY-EIGHT PERCENT OF THE RESIDENTIAL CUSTOMERS UNS ALLEGES ARE CAUSING
A COST SHIFT ARE NOT NEM CUSTOMERS .....covviieriiiieee e srteeeaveseinees bt in s ereesseaanas 14

UNS’S PROPOSALS TO REDUCE DG GROWTH ARE FLAWED AND SHOULD
BE REJECTED ......ucuiirininistinsesseressssessssssssssssssssnes 23

THE COMMISSION SHOULD NOT APPROVE UNS’S PROPOSED AMENDMENTS TO THE NEM

DEMAND CHARGES SHOULD NOT BE MANDATORY FOR NEM CUSTOMERS, OR ANY OTHER
RESIDENTIAL OR SMALL COMMERCIAL CUSTOMERS ....ccoviivivieeeeeeeeeeeiteeeeeeeesereeaseraenees 33
THE COMMISSION HAS ALREADY APPROVED A MECHANISM TO ADDRESS UNDER-

RECOVERY OF FIXED COSTS THROUGH THE LFCR ....ceoniiieeee et eeeeeeeeseenean e 43

UNS HAS NOT ADEQUATELY EVALUATED THE IMPACTS OF ITS
PROPOSALS ....ucovierrrrertinscsnisnnsssessesanninses 47

UNS DID NOT RELIABLY ASSESS THE IMPACTS OF ITS PROPOSALS ON NEM CUSTOMERS47
UNS DID NOT PROVIDE THE COSTS OF SERVICE AND BENEFIT/COST ANALYSES REQUIRED
BY COMMISSION RULE 14-2-2305 ..ooiiiiiiie et 50
UNS DID NOT EVALUATE HOW ITS PROPOSALS COULD CREATE REGULATORY
COMBPLIANCE RISKS ...ecetterteitiesierieetessestsiseteesseessescaseseseesessseaeessessseeseensesnsseseesaeseseneenns 51
UNS SHOULD CONSIDER SOLAR JOBS ALONG WITH THE ECONOMIC DEVELOPMENT

RIDER coeviiiiiiieeee ettt et et erre et ————eraeeaaaeiaeeaeseiareeseeanaes 53




7.1

7.2

UNS CLAIMS IT NEEDS TO MODERNIZE ITS RATE DESIGN, BUT ITS
PROPOSALS ARE REGRESSIVE ......

UNS’S REQUEST TO INCREASE FIXED CHARGES FOR RESIDENTIAL AND SMALL

COMMERCIAL CUSTOMERS SHOULD BE REJECTED......ccuiiiiiiiiiiiiinniieeeeinie e e

UNS’S REQUEST TO ELIMINATE THE THIRD RESIDENTIAL TIER SHOULD BE REJECTED....

THE COMMISSION SHOULD CONSIDER UNS’S PROPOSALS IN THE
CONTEXT OF THE MODERN GRID

CONCLUSIONS AND RECOMMENDATIONS

55

55
63

64

67




List of Tables and Figures

Table 1: Comparison of Retail Sales — Last Rate Case and Current Rate Case ......c...cccveeeveenrennn. 10
Table 2: Recent Benefit/Cost STUAIEs .....cooiieiiiiiii et 29
Table 3: Current and Proposed Fixed Charges — Residential and Small Commercial ................. 56
Table 4: CCOSS Customer Cost Results using Minimum System Method ..o, 58
Table 5: Distribution Cost AOCAION......c...eovueirieiiiieieetteiire et sreese e e e st enees 61
Table 6: CCOSS Customer Cost Results using Basic Customer Method ............ccccoeveeieennnen, 61
Figure 1: Impact of Industrial and Mining Reductions, DG, and EE/Other Factors on Decline in

Retail Sales Between Rate Cases .. ..ottt 11
Figure 2: Effects of Geographic Diversity on PV System Intermittency ...........ccocccevvererveeericnnns 18
Figure 3: Air Conditioning Startup POWET ..o s es e ee st eeeeeessee e es e 19

List of Exhibits

Exhibit BK-1: Statement of Qualifications

Exhibit BK-2: Discovery Responses Referenced in Testimony




10
11
12
13

14

15
16
17
18
19

20

21
22
23

25

1 Introduction

Please state your name and business address.

My name is Briana Kobor. My business address is 360 22™ Street, Suite 730,
Oakland, CA.

On whose behalf are you submitting this direct testimony?
I am submitting this testimony on behalf of Vote Solar.
What is Vote Solar?

Vote Solar is a non-profit grassroots organization working to foster economic

opportunity, promote energy independence, and fight climate change by making

'solar a mainstream energy resource across the United States. Since 2002, Vote

Solar has engaged in state, local, and federal advocacy campaigns to remove
regulatory barriers and implement key policies needed to bring solar to scale.

Vote Solar has approximately 60,000 members nationally and 3,500 in Arizona.
By whom are you employed and in what capacity?

I serve as Program Director of Distributed Generation (“DG”’) Regulatory Policy
for Vote Solar. I analyze policy initiatives, development, and implementation
related to distributed solar generation. I also review regulatory filings, perform
technical analyses, and testify in commission proceedings relating to distributed

solar generation.
Please describe your education and experience.

I have a degree in Environmental Economics and Policy from the University of
California, Berkeley and I have been employed in the utility regulatory industry
since 2007. Prior to joining Vote Solar in August 2015, I was employed for eight
years by MRW & Associates, LLC (“MRW?”), which is a specialized energy
consulting firm. At MRW, I focused on electricity and natural gas markets,

Direct Testimony of Briana Kobor on behalf of Vote Solar
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Direct Testimony of Briana Kobor on behalf of Vote Solar

ratemaking, utility regulation, and energy policy development. I worked with a
variety of clients including energy policy makers, developers, suppliers, and end-
users. My clients included the California Public Utilities Commission, the
California Energy Commission, the California Independent System Operator, and
several Publicly-Owned Utilities. I have experience evaluating utility cost of
service studies, revenue allocation and ratemaking, wholesale and retail electric
rate forecasting, ’asset valuation, and financial analyses. A summary of my

background and qualifications is attached as Exhibit BK-1.

Have you previously testified before the Arizona Corporation Commission

(the “Commission”)?
No. I have not.
Have you previously testified before other regulatory commissions?

Yes. I have testified in proceedings before the California Public Utilities
Commission. I have testified on behalf of the Coalition for Affordable Streetlights
in A.14-06-014 Application of Southern California Edison Company (U338E) to
Establish Marginal Costs, Allocate Revenues, Design Rates, and Implement
Additional Dynamic Pricing Rates. I have also testified on behalf of the Utility
Consumers’ Action Network in A.14-11-003 Application of San Diego Gas &
Electric Company (U902M) for Authority, Among Other Things, to Increase
Rates and Charges for Electric and Gas Service Effective on January 1, 2016.

2 Purpose of Testimony and Summary of
‘Recommendations

What is the purpose of your testimony in this proceeding?

My testimony addresses certain rate design proposals put forth by UNS Electric,
Inc. (“UNS” or the “Company”) in its general rate case application. Among the
rate design proposals in the UNS application, the Company has requested
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Direct Testimony of Briana Kobor on behalf of Vote Solar

significant changes to rate design for net energy metering (“NEM”) customers
and modifications to the rate structure for residential and small commercial
customers. The specific proposals I address in my testimony include: (1) the
proposed modification of the NEM export rate from the retail rate to a Renewable
Credit Rate; (2) the proposal to make a three-part tariff mandatory for NEM
customers; (3) proposed changes to the Lost Fixed Cost Recovery Mechanism
(“LFCR”); (4) the request to increase fixed charges for residential and small
commercial customers; and (5) the request to remove the third tier in the standard
residential rate. There are a number of additional proposals in UNS’s application
that are not addressed in my testimony, but that does not imply that I agree with
those proposals. I reserve the opportunity to discuss any additional proposals not

addressed in my direct testimony through surrebuttal testimony.
Please describe how your testimony is organized.

The remainder of my testimony consists of seven major sections. In the first
section | summarize the rationale UNS has provided to support the rate design
proposals listed above. In the second section I examine whether that rationale
supports the NEM-specific proposals put forth by UNS. In the third section I
examine UNS’s specific NEM proposals, including (1) UNS’s request to reduce
the credit NEM customers receive for excess energy exports; and (2) UNS’s
proposal to implement a mandatory three-part rate structure for NEM customers. 1
also examine the relationship between UNS’s proposed rate design changes and
the LFCR, and assess UNS’s proposed changes to the LFCR. In the fourth section
I address UNS’s assessment of the impacts of its proposed NEM rate design
changes. I also Jook at the potential implications of these proposals and examine
the applicability of the Commission’s NEM Rules to these proposals. In the fifth
section I evaluate UNS’s proposals to increase the fixed charges for all residential
and small commercial customers, and to remove the third residential rate tier. In
the sixth section I describe how UNS and the Commission should plan for
distributed energy resources (“DERs”) and the modern grid. Finally, the seventh

section provides a summary of my recommendations.
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Direct Testimony of Briana Kobor on behalf of Vote Solar

Please summarize your findings and recommendations.

UNS proposes significant changes to the existing rate structure for NEM
customers. These changes would very likely curtail future DG growth in UNS’s
service territory if approved by the Commission. The Company claims that its
proposals are necessary to address numerous problems caused by DG, such as
declining retail sales, inequitable cost shifts among customers, and harmful grid
impacts. However, my examination of the data reveals that NEM customers are
not a significant driver of any of the problems UNS alleges. I show that DG is a
minor contributor to the reduction in retail sales compared with other factors. In
addition, I show that 98% of the residential customers that UNS alleges are
causing an inequitable cost shift are not NEM customers. My analysis also shows
that UNS has not established that DG causes significant grid impacts on the
Company’s system. As a result, UNS has not justified its proposals to

dramatically alter NEM rates.

UNS’s two primary methods to address the problems allegedly caused by DG are
both significantly flawed and should be rejected. First, UNS proposes to modify
the existing NEM tariff to substantially reduce the credit NEM customers receive
for excess generation. I find that UNS has not provided sufficient basis for its
recommendation that exports be valued at the Renewable Credit Rate. Without a
full benefit/cost analysis there is no way to determine the current relationship
between the retail rate and the value of NEM exports, and thus no way to
determine the reasonableness of the Renewable Credit Rate. Moreover, I find
significant flaws in the calculation of the Renewable Credit Rate. As a result, [
recommend that the Commission reject UNS’s proposal to lower the
compensation rate it pays for NEM customers’ excess generation and that exports
continue to be valued at the retail rate until an independent benefit/cost analysis

has been completed.

Second, UNS proposes to implement a mandatory three-part rate structure with a

demand charge for NEM customers. I show that the proposed demand charges
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would not fully reflect costs associated with the system peak, and that demand
charges for residential and small commercial customers would not provide an
actionable price signal to help customers make informed decisions regarding their
energy usage. Because most customers lack the tools to effectively respond to the
price signals in demand charges, these charges would act like an additional fixed
charge for residential and small commercial customers. I find that a mandatory
demand charge for NEM customers would be discriminatory, and such charges
are not appropriate for any residential or small commercial customers. I
recommend that demand charges be offered only through optional rate tariffs for

all residential and small commercial customers, including NEM customers.

In UNS’s last general rate case the Commission approved the LFCR, which is a
decoupling mechanism designed to address any issues related to fixed cost
recovery from DG and energy efficiency (“EE”). This tool is the preferred method
for addressing these issues, rather than UNS’s proposals to amend the NEM tariff
and introduce a mandatory demand charge for NEM customers. I recommend that
the Commission reject UNS’s proposal to add generation-related costs to the
LFCR.

My testimony also shows that UNS has not adequately assessed how its NEM-
specific proposals would impact customers. UNS’s reliance on vague and
hypothetical data fails to meet its burden of justifying changes to NEM rates
under the Commission’s rules. In addition, UNS’s proposals would likely cause a
significant decline in DG adoption rates in its service territory, but the Company
did not asses how this would impact regulatory compliance, overall energy costs,

and local employment.

I also address two aspects of UNS’s proposals that would apply to all residential
and small commercial customers, rather than just NEM customers. I find that a
revised study of embedded and marginal costs based on a more reasonable
allocation method demonstrates that current fixed charges for residential and

small commercial customers are reasonable and I recommend that the

Direct Testimony of Briana Kobor on behalf of Vote Solar 5
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Commission reject UNS’s proposal to increase fixed charges for these classes. I
also recommend that the Commission reject UNS’s proposal to eliminate the third
residential rate tier. The Commission approved the current inclining block rate
structure for the express purpose of incenting conservation, and the alleged fixed
cost recovery differential between high and low-use customers under the current

rate structure is reasonable.

Finally, I examine the fundamental changes happening in electricity distribution,
and the implications of moving to the modern grid where consumers are more
active participants. I recommend that the Commission create policies that ensure
that the transition to the modern grid can happen in the most efficient manner,
maximizing the benefits of distributed resources for the grid and minimizing

overall customer costs.

3 UNS’s Rationale for Its Rate Design Proposals

Q. Please describe the rationale UNS gives for its rate design proposals.

A. In a section of UNS’s application labeled “Need for Updated Rate Design,” the
Company describes the rationale for its rate design proposals.! UNS indicates that
an updated rate design is needed due to a decrease in retail sales of nearly 8%
below the June 30, 2012 test year used in the last rate case.” UNS indicates that as
a result of the lower level of sales, the Company must recover its fixed costs over
a small number of kilowatt-hours (“kWh”), which can contribute to an under-
recovery of fixed costs over time.” UNS claims that its current rate design, which
recovers a portion of fixed costs through a volumetric per-kWh rate, “may have
been appropriate in times of increasing customer usage and sales growth.”™ But,

according to the Company, because of the decline in retail sales “this approach

' Application at 3:21.
2Id. at 3:22-23.

31d at 4:4-8.

“1d at 4:10-11.

Direct Testimony of Briana Kobor on behalf of Vote Solar 6




1 has created both difficulties for UNS Electric in recovering its authorized revenue

2 requirement and inequities in recovering fixed costs from customers.”

3 Q. Does UNS describe what is behind the 8% reduction in retail sales?

4 A Yes. UNS stated: “The significant decline in sales is due to several factors,
5 including: (i) the shutdown or curtailment of operations by certain large
6 customers; (ii) the effects of increased energy efficiency (“EE”) and distributed
7 generation (“DG”); and (iii) the slow pace of economic recovery. Sales reductions
8 resulting from successful EE measures and DG systems were exacerbated by
Y business closures, including the 2014 bankruptcy of UNS Electric’s largest
10 customer.”
11 Q. Does UNS provide any additional details on the rationale for its rate design

12 proposals?

13 A Yes. UNS describes three phenomena that drive the need for its rate design

14 proposals.

15 1. UNS claims that the Company is experiencing declining usage per customer.’
16 2. The Company reports that “a significant proportion of UNS Electric’s

17 residential and small general service customers have little to no volumetric

18 usage.” UNS says that “[t]hese customers include everything from seasonal

19 homeowners, vacant structures.and net metered rooftop PV systems.” The

20 Company claims that under the current rate design, these customers do not pay
21 “an equitable share of the fixed costs to operate and maintain the UNS Electric

*Id at 4:11-13.
S Jd. at 3:25-4:3.
"1d. at 4:14-16.
$J1d. at 4:17-18.
°Id at 4:18-19.

Direct Testimony of Briana Kobor on behalf of Vote Solar 7
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grid to which they are connected and on which they are dependent to continue to

receive safe and reliable electric service when needed.””'’

3. UNS claims it “is also suffering lost revenues because the LFCR is not
designed to capture all of the lost fixed cost revenues associated with meeting the

Commission’s Renewable Energy Standard and Energy Efficiency Rules.”"!

Q. According to UNS, what does the Company hope to achieve with its

proposals?

A. UNS describes three “primary objectives™ of the proposed rate design changes.
First, UNS claims that rate structures need to be updated to more clésely match

the price customers pay for the service they receive.'* Second, UNS seeks to

reduce the level of cross-subsidies between customers. ' Third, UNS would like

to give itself an “appropriate” opportunity to recover its fixed costs.’’

4 UNS has not provided sufficient evidence to
justify a change to its rate structure for NEM
customers

Q. Does UNS’s rationale described above support the NEM-related rate design
g

proposals the Company is advocating for?

A. No. As I explain in detail below, my examination of the data reveals that DG is
not a significant driver of the reduction in retail sales that UNS has experienced

since the last rate case. In fact, 98% of the residential customers that UNS alleges

P Id. at 4:23-25.

U 1d. at 4:27-5:2.

2 David G. Hutchens Direct Testimony (“Hutchens Direct Test.”) at 6:14-7:9 (May S, 2015).
P Id at 6:16-18.

“Id at 7T L.

B Id. at 7:4.

Direct Testimony of Briana Kobor on behalf of Vote Solar 8
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are causing a cost shift are not NEM customers.'® In addition, UNS has not

established the existence of significant grid impacts related to DG.

4.1 Distributed Generation is not a significant driver of the

reduction in UNS’s retail sales

Q. UNS has indicated that retail sales decreased nearly 8% since the last rate

case test year. What were the drivers of this reduction?

A. UNS attributes this reduction in retail sales to three factors: (1) loss of load from
industrial and mining customers, (2) effects of increased EE and DG, and (3) the

slow pace of economic recovery.'’

Q. Have you examined the relative contribution of each of these factors to the

loss of retail load?

A. Yes. I examined the decline in retail sales between the test year for UNS’s last
rate case (the 12 months ending June 30, 2012) and the current test year (calendar
year 2014). This allowed me to gather information on the relative impact of each
of the three drivers identified by UNS. Table 1 below summarizes the loss of load
by customer class in Megawatt-hours (“MWh”) between the last rate case test
year and the current test year. The data in Table 1 confirms UNS’s claim that
there was an 8% reduction in retail sales between test years. Retail sales in the
current rate case test year were roughly 141,000 MWh less than retail sales in the

prior test year.

' Dukes workpaper “Graph P 13.x1sx” (Ex. BK-2 at 52); UNS Resp. to UDR 2.10 (Ex. BK-2 at
43).
'” Hutchens Direct Test. at 5:20-23.

Direct Testimony of Briana Kobor on behalf of Vote Solar 9




Table 1: Comparison of Retail Sales — Last Rate Case and Current Rate Case

Nl =) TRV, B N

10

11
12
13
14
15
16
17
18
19

20

(MWh)'¢
Last Rate Current Change in | Contribution to
Case Rate Case Sales Total Reduction
Residential 850,000 816,000 -34,000 24%
Commercial 704,000 703,000 -1,000 1%
Industrial 130,000 93,000 -37,000 26%
Mining 133,000 64,000 -69,000 49%
Other 2,000 2,000 0 0%
Total 1,819,000 1,678,000 -141,000 100%

As shown in Table 1, approximately 75% of the 141,000 MWh reduction in retail
sales that UNS claims is driving the need for its rate design proposals can be
attributed to the first factor identified by UNS: reduced sales in the mining and
industrial classes. This means that the other factors— non-industrial EE, DG
impacts, and the slow pace of economic recovery—were collectively responsible

for the remaining 25% of the 141,000 MWh decline in UNS’s overall retail sales.
Have you examined the relative impacts of the other factors?

Yes. I obtained data on the impact of DG on an annual basis, but not a monthly
basis. This prevented me from calculating the level of DG consumed onsite by
NEM customers during the prior test year, as I could not isolate data for the 12
months ending June 30, 2012. In order to approximate the impacts of DG between
test years, | instead examined the difference in DG impacts between calendar year
2011 and calendar year 2014. Because the prior test year did not include the first
half of 2011, these estimates are likely to inflate the values shown for DG.
However, the values serve as a reasonable approximation to enable an analysis of

the relative impact of DG compared to other factors.

'8 UNS Resp. to Staff 9.2 (Ex. BK-2 at 34). Numbers may not add due to rounding.

Direct Testimony of Briana Kobor on behalf of Vote Solar 10
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Q. What does your analysis show?

An examination of the data on the total reduction in retail sales attributed to DG
between calendar year 2011 and calendar year 2014 shows that DG reduced
residential load by only 8,000 MWh over that period.19 This implies that DG

contributed no more than 6% to the 141.000 MWh decline in system-wide retail

sales.

Non-industrial EE and “the slow pace of economic recovery”>

are responsible for
the remaining 19% of the 141,000 MWh decline in retail sales not associated with

reductions in the industrial and mining classes.

Figure 1 below provides a summary of the relative impact of industrial and
mining reductions, DG, and non-industrial EE/economic factors on the change in

retail sales between the two rate case test years.

Figure 1: Impact of Industrial and Mining Reductions, DG, and EE/Other Factors
on Decline in Retail Sales Between Rate Cases”

As Figure 1 clearly demonstrates, when compared with other factors, DG was a

minor contributor to the 8% reduction in retail sales.

Y UNS Resp. to Staff 2.017 (Ex. BK-2 at 25).

20 See Hutchens Direct Test. at 5:20-23.

' Due to data limitations, the value shown for DG impact represents residential retail sales
reductions due to DG between calendar years 2011 and 2014, rather than between the two test
years and is therefore likely an overestimate of the DG impact between test years.

Direct Testimony of Briana Kobor on behalf of Vote Solar 11
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Q. UNS has also indicated that its rate design proposals would address a decline
in residential usage per customer. Have you examined what has driven the

reduction in residential usage per customer?

A. Yes. To support its rate design proposals, UNS points to the fact that residential
usage per customer has declined 4% between 2012 and 2014.% Examination of
the data indicates that residential usage per customer did in fact decline by
roughly 4%, amounting to 398 kWh per year.”> Additional reductions from DG,
however, were minimal, amounting to an additional decline of only 13 kWh per
year for the average residential customer between 2012 and 2014.>* This indicates
that 97% of the decline in residential usage per customer was driven by factors

other than growth of DG.

Q. You stated above that UNS also designed its rate design proposals to address
the significant proportion of residential and small general service customers
that have little to no volumetric usage. Has UNS provided any additional

detail on these low-usage customers?

A. Yes. In Dallas Dukes’ Direct Testimony, UNS attributes this problem to the fact
that nearly one in every four residential bills issued by UNS during the test year
reflected usage of 300 kWh or less.>> UNS says that “[bJecause even a studio
apartment with basic appliances and moderate usage would likely consume at
least 400 kWh per month, these bills probably were generated by vacant homes,

seasonal customers and DG customers.”?®

> Application at 3:24. ,

2 UNS Resp. to Staff 9.2 (Ex. BK-2 at 34).

2* UNS Resp. to Staff 2.017 (Ex. BK-2 at 25).

% Dallas J. Dukes Direct Testimony (“Dukes Direct Test.”) at 12:9-10 (May 5, 2015).
% Jd. at 12:11-13.

Direct Testimony of Briana Kobor on behalf of Vote Solar 12
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Q.

Have you been able to assess the proportion of bills amounting to 300 kWh
or less that could be attributed to vacant homes, seasonal customers, and

NEM customers?

Yes. In discovery UNS indicated that it does not track seasonal or vacant
accounts.”’ However, the Company did provide data on the number of NEM
customer bills that fell below the 300 kWh threshold.?® UNS reports that over

95% of the 205,129 low-usage bills were from customers who were not NEM
9

customers.2

Have you been able to reach any conclusions regarding the contribution of
DG to the reduction in retail sales that UNS claims is driving the need for its

rate design proposals?

Yes. It is clear from the data provided by UNS that DG was not a significant
driver of the reduction in retail sales that UNS claims is driving the need for its
rate design proposals. Specifically, three key facts show that DG is only a minor

contributor, at most, to the reduction in UNS’s retail sales.

1. DG contributed less than 6% to the overall decline in retail sales—

more than 94% of the decline can be attributed to other causes.

2. DG reduced average residential usage per customer by 13 kWh
between 2012 and 2014, indicating that 97% of the decline in residential

usage per customer was due to factors other than DG.

3. More than 95% of residential customer bills for usage under 300 kWh

were from customers who were not NEM customers.

The data shows that the problems UNS claims warrant their rate design proposals
are not DG problems. In fact, drivers such as sales declines in the industrial and

mining sector and reductions due to EE and other factors, had a much larger

7 UNS Resp. to VS 1.05(b), (c) (Ex. BK-2 at 2).
* UNS Resp. to VS 1.05(d) (Ex. BK-2 at 2).

®1d
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impact on UNS’s sales. Therefore, the Company should not single out NEM
customers for rate reform based on the mistaken rationale that DG has caused a

significant decrease in retail sales.

4.2 Ninety-Eight Percent of the Residential Customers UNS

Alleges are Causing a Cost Shift are not NEM Customers

Q. Please summarize UNS’s claims regarding cost shifting between customers.

A. UNS alleges that under the current rate design, lower-usage customers shift fixed
costs to higher-usage customers.”’ To illustrate this problem, UNS points to three
examples of low-usage customers: (1) seasonal customers; (2) vacant homes or
businesses; and (3) NEM customers.” In addition, UNS provides a chart that
claims to show that roughly two-thirds of the bills issued in the last four years to
residential customers did not provide fixed cost recovery equivalent to the class
average established in the most recent rate decision.*” In the data underlying the
chart, UNS shows that the usage level at which they define customers as
achieving fixed cost recovery is roughly 1,000 kWh per month.*?

Q. Does UNS discuss cost shifts that are specific to NEM customers?

A. UNS claims that “under the Company’s current rates, which feature a tiered rate
design that relies heavily on volumetric sales to recover fixed costs, solar DG
users are not asked to pay for their fair share of the electric system. Instead, those
costs are shifted to other customers.”** The Company also points to a Commission
decision regarding NEM rate design in Arizona Public Service Company’s

(“APS”) territory as evidence that a cost shift exists in its own territory.>

* Dukes Direct Test. at 3:6-9.

3 d. at 11:5-12:6.

2 Id at 13:6-27.

* Dukes workpaper “Graph P 13.xlsx.” (Ex. BK-2 at 52).
3* Hutchens Direct Test. at 13:20-23.

% Id. at 14:10-12.
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1 Q. Do you have any information to indicate what proportion of the low-usage
2 customers UNS claims are responsible for shifting costs are NEM customers?
3 A Yes. Very few of these low-usage customers are NEM customers. As described
4 above, UNS points to problems associated with customers that use less than 300
5 kWh monthly. The Company suggests that these bills are related to seasonal
6 customers, vacant homes, and NEM customers. The analysis described above
7 reveals that NEM customers are in fact less than 5% of this low-consumption
8 cohort.3
9 UNS further alleges that two thirds of residential customers (those with
10 consumption under roughly 1,000 kWh monthly) do not pay their fair share of
11 fixed costs. However, an examination of the level of NEM customers in that
12 cohort reveals that NEM customer bills accounted for only 2% of all customer
13 bills below 1.000 kWh in 2014.”

14 Q. What do these findings show?

15 A UNS complains that NEM customers do not cover their fair share of fixed costs.
16 But NEM customers represent just 2% of the UNS customers that do not pay their
17 fair share of fixed costs, according to the Company’s rationale. In other words,

18 98% of the customers causing the alleged cost shifting issues UNS complains of
19 are not NEM customers. It is unreasonable and discriminatory for UNS to address
20 an alleged cost shift by singling out the 2% that are NEM customers for

21 differential treatment.

36 UNS Resp. to VS 1.05(d) (Ex. BK-2 at 2).
7 UNS Resp. to UDR 2.10 (Ex. BK-2 at 43).
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4.3 UNS has not shown that DG causes significant grid

impacts

Q. Does UNS claim that DG in its service territory impacts the Company’s

operations?

A. Yes. Carmine Tilghman’s Direct Testimony describes several grid operation
considerations associated with integrating DG, and in particular distributed solar

generation.*®
Q. What DG integration issues does UNS discuss in its testimony?

A. UNS breaks the discussion of DG integration issues into three categories: (1)
intermittency of generation; (2) the utility’s inability to monitor and control

systems; and (3) excess generation flowing back to the grid.*

Q. Do you have any general opinions about UNS’s approach to its discussion of

the impacts of DG on the grid?

Underlying UNS’s discussion of each of these categories is the Company’s
assumption that the typical NEM customer will size their system to offset 100%
of annual usage. As I discuss in a later section of this testimony, despite repeated
questioning from multiple intervenors, UNS has not provided any data to support
this assumption.*® The lack of data to support this most basic premise is indicative
of the imprecise nature of UNS’s assertions regarding the impacts of DG on its
grid. Furthermore, even if the Company were able to provide data to support this
foundational assumption, UNS has failed to conduct any detailed analysis of
issues related to DG on its system at either current or anticipated levels of

penetration. UNS instead relies on broad national and regional studies, which may

*¥ Carmine Tilghman Direct Testimony (“Tilghman Direct Test.”) at 4:12-6:23 (May 5, 2015).
¥ Id at 4:14-16.
* See infra at section 6.1.
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or may not apply to UNS’s grid and service territory. As a result, the entire

discussion of grid impacts is speculative.

Q. What does UNS claim are the issues associated with intermittency of

generation?

A. UNS claims that renewable generation “requires the continued services of the
centralized grid to supply the necessary back-up energy and ancillary services to
support solar and other intermittent renewable resources.”! The Company also
claims that “[tJhis problem is exacerbated through policies such as net metering,
which encourages customers to oversize their solar systems beyond their average
load in order to ‘bank’ as many credits as possible for use later.”** UNS reports
that higher levels of intermittent generation will create greater load imbalance and
fluctuations in voltage and frequency, requiring additional ancillary services.*

UNS says that “updated rate design and large scale energy storage facilities on a

system-wide basis will likely be needed to manage this issue.”*

Q. Has UNS accurately described the issues associated with the intermittency of

renewable generation?

A. In my opinion, UNS’s testimony overstates the issue. First of all, UNS’s
assessment is based on the premise that the typical NEM customer will size its
system to offset 100% of load,** but as shown below, there is no data to support
this assumption. In addition, UNS has not provided data on any additional
ancillary services that have been required on its system as a result of current DG
levels in UNS’s service territory. UNS has also not provided an estimate of what

level of ancillary services may be required with future DG penetration.*°

' Tilghman Direct Test. at 4:21-23.

2 Id. at 4:24-26.

“ Id. at 5:10-12.

“Id. at 5:12-13.

* UNS Resp. to VS 2.15 (Ex. BK-2 at 6).
“ UNS Resp. to VS 2.17 (Ex. BK-2 at 7).
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I Q. Do you have any information regarding the intermittency of distributed solar

2 generation?

A Yes. While an individual solar photovoltaic (“PV”’) system may produce
electricity intermittently, experiencing generation reductions with passing clouds,
a group of distributed solar PV systems will have a much less intermittent
generation profile. This is similar to the way in which individual customer load
shapes may vary, but load shapes of groups of customers exhibit a smoother load

profile. Figure 2 below demonstrates the variability in a single PV array in

O 00 ~3 O W W

comparison to a group of 20 arrays.

10 Figure 2: Effects of Geographic Diversity on PV System Intermittency47

11

12

13 Because distributed PV systems are not uniformly intermittent, having a group of
14 PV systems decreases variability and creates a more predictable pattern.

* Richard Perez et al., Effective metrics give solar its due credit, Fortnightly Magazine (Feb.
2009), available at http.//www formichidy.com/fortnightyv/2609/02 redefining-pv-capacity.
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Q. Do non-NEM residential customers have perfectly predictable load profiles?

A. Absolutely not. Residential service loads are not constant; they vary throughout

the day, in some cases dramatically, and utilities must stand ready to meet the
entire customer load at all times. For example, when an air conditioner turns on,
there is a spike in demand that can be quite high relative to a typical PV array, as

shown in Figure 3 below.

Figure 3: Air Conditioning Startup Power*®

Measured HVAC Startup Power vs. PV Output Comparison
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Roughly one third of UNS customers have central AC in their homes.* As shown
in Figure 3, if a group of air conditioners of this type started at the same time
there would be significant swings in demand that may require support from

additional ancillary services.

“ Pub. Serv. Co. of Colo., Response to Questions Issued in Decision No. C14-1055-1 and
Attachment A, at 34 (Sept. 24, 2014), available at
https//www dorastate.co.us/pls/efefi p2 v2 demo.show documeni?p dms document id=411

% UNS Resp. to VS 3.34 (Ex. BK-2 at 23).
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In addition, as adoption of electric vehicles increases in Arizona, UNS will have
to accommodate large swings in residential demand as consumers plug in their
electric vehicles at home charging stations. The Nissan Leaf, for example, has a
6.6 kW charger option,*® and could result in demand swings larger than the

average residential PV system size of 5 kW.>!

Q. What does UNS claim are the issues associated with the inability to monitor

and control DG systems?

A. UNS says that because DG is not connected to the utility’s energy management
system, the utility has no ability to see the output or control the inverter.”> UNS
claims that this creates a situation where the utility is “driving blind” and that with
larger amounts of DG this situation can result in significant load to generation

imbalances.”

Q. Do you have an opinion on UNS’s claims regarding the inability to monitor

and control DG systems?

A. UNS possesses sophisticated technologies that they employ to produce forecasts
of PV generation on a daily and hourly basis.”* In addition, UNS requires that DG
sources install a meter to collect generation production data.> Interconnected PV
systems above 300kW-ac are also required to install advanced metering
equipment at the customer’s expense that transmits real-time production data to
the utility.”® UNS uses the data obtained from these larger systems to approximate
production of the smaller customer-owned DG systems.”’ Additionally, while

UNS does not possess the ability to monitor all DG systems in real time, they

%% Nissan, 2016 Nissan Leaf Specs, hitp://www.nissanusa.comy/electric-cars/leaf/versions-
specs/version.sv.hitml (last visited Dec. 8, 2015).

5! Solar Energy Indus. Ass’n, Solar Photovoltaic Technology, htip://www .seis.org/research-
resources/solar-photovoltaic-technology (last visited Dec. 8, 2015).

52 Tilghman Direct Test. at 5:16-18.

3 Jd. at 5:18-23.

*UNS Resp. to Staff 2.031 (Ex. BK-2 at 28).
5> UNS Resp. to Staff 2.033 (Ex. BK-2 at 30).
S 1d.

STId.
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similarly lack the ability to monitor all individual customer load fluctuations in
real time. As discussed above, fluctuations in residential demand due to HVAC
systems or electric vehicle cycling can exceed PV system output. UNS has
managed to “drive blind” when it comes to other customer demand fluctuations
for decades. It is not credible that an inability to monitor and control each DG

system presents any exceptional challenges for the utility.

Q. What does UNS claim are the issues associated with excess generation
flowing back to the grid?
A UNS claims that excess energy that is exported from NEM customer generators to

the grid creates “issues on the distribution system.”>® The issues listed include the
potential to exceed capacity ratings on individual transformers or feeders;
significantly higher energy flows that increase operations and maintenance costs
and equipment wear and tear; exported energy flowing back up through the
distribution system; and potential for reverse power flow and overload

conditions.”

Q. Do you have an opinion regarding the issues with excess generation identified

by UNS?

A. UNS has revealed through discovery that the Company has not conducted any
studies concerning increased operations and maintenance costs or equipment wear
and tear resulting from DG.*° The Company also has not conducted any studies on
the impact of energy flowing back up through the generation system from DG
UNS acknowledges that its statements were based on broad national and regional
studies, rather than any analysis unique to the UNS territory and level of DG
penetration.®? In addition, UNS explicitly states that its claims regarding issues

with excess generation are based on the assumption that the typical NEM

*® Tilghman Direct Test. at 5:25-26.

% Id. at 5:25-6:23.

50 UNS Resp. to TASC 3.2(a) (Ex. BK-2 at 48).
1 UNS Resp. to TASC 3.2(b) (Ex. BK-2 at 48).
62 UNS Resp. to TASC 3.2(c) (Ex. BK-2 at 48).

Direct Testimony of Briana Kobor on behalf of Vote Solar 21




D

O 0 0 O W

10
11
12
13
14
15
16
17
18

19
20
21

22
23

customer will size their system to offset 100% of load.*® But as noted above, there

1s no data to support this assumption.

Q. Has UNS adequately supported its claim that excess DG generation creates

significant reverse current flow issues?

No. In discovery, UNS stated that “[a] number of circuits within both UNS
Electric and TEP’s systems have shown to have reverse current flow on at least
one phase due to distributed generation.”* However, when further information
was requested, UNS declined to quantify the number of circuits that have
experienced reverse power flow, making it difficult to assess the prevalence of
this issue.® When UNS receives a generation interconnection request, the
Company may model PV generation on the distribution system using SynerGEE
Electric powerflow software.®® Through this modeling, UNS has only identified
three instances where the existing distribution facilities could not support the
proposed generation source.®” In two of those instances, upgrading the existing
overhead feeder conductor was identified as a possible solution.®® And in the third
instance, power factor correction at the generation facility was found to mitigate
the problem‘69 Again, the data do not indicate that this is a common issue on the

UNS system.

Q. Has UNS adequately supported its claim that excess DG generation requires
additional investments related to frequency control and power factor

correction?

No. Craig Jones’ Direct Testimony states that a “DG customer may require

additional investments in the distribution system to provide frequency control and

63 Tilghman Direct Test. at 6:5-6.
6 UNS Resp. to VS 2.24 (Ex. BK-2 at 10).
65 UNS Resp. to VS 3.21 (Ex. BK-2 at 21).
% UNS Resp. to VS 3.24(b) & Staff 2.035 (Ex. BK-2 at 22, 31).
7 UNS Resp. to VS 3.24(d) (Ex. BK-2 at 22).
zz UNS Resp. to VS 4.4(c) (Ex. BK-2 at 24).
Id.
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power factor correction.””® However, when asked in discovery to identify any
expenditures related to investments in the distribution system due to NEM
customers, UNS replied that it “has not attempted to track and assign all of the
additional costs associated with the above impacts caused by the addition of these
partial requirements customers, but is certain none of these services can be

provided without additional costs.””!

This assumption is not necessarily true.
Rather than requiring additional investments such as UNS describes, DERs,
including demand response and distributed storage, can provide frequency
control. Smart inverters can also provide power factor correction, as well as
voltage and frequency control. As I discuss below, proactive planning for efficient
DER deployment can avoid the need for capital investments and reduce overall

costs for all customers.’>

Q. In your opinion, has UNS adequately demonstrated that DG in the

Company’s service territory causes significant grid impacts?

A. No. It is clear from the information provided by the Company that UNS’s claims
regarding the impacts of excess generation on the grid are not based on an
analysis of the utility’s own system. The limited impacts that UNS has been able
to identify on its own system do not point to a large-scale problem due to these

issues.

5 UNS’s Proposals To Reduce DG Growth Are
Flawed And Should Be Rejected

Q. What NEM-specific proposals will you address in your testimony?

A. I address UNS’s proposal to reduce the NEM export rate and the proposal to
require that NEM customers take service on a three-part tariff. I will additionally

address the relationship between the proposed NEM rate changes and the LFCR.

" Craig A. Jones Direct Testimony (“Jones Direct Test.”) at 15, n.4 (May 5, 2015).

71 UNS Resp. to VS 3.03(c) (Ex. BK-2 at 13).
7 See infra at section 8.

Direct Testimony of Briana Kobor on behalf of Vote Solar 23




5.1 The Commission should not approve UNS’s proposed

—

2 amendments to the NEM tariff

3 Q. What is net metering?

4 A The Commission’s rules define “net metering” as follows:

5 “‘Net Metering’ means service to an Electric Utility Customer under

6 which electric energy generated by or on behalf of that Electric Utility

7 Customer from a Net Metering Facility and delivered to the Utility’s local
8 distribution facilities may be used to offset electric energy provided by the

9 Electric Utility to the Electric Utility Customer during the applicable
10 billing period.””
3 Net metering means when a NEM customer generates excess energy that is
13 delivered to UNS, the customer has the right to correspondingly offset their
14 electricity purchases from the Company. The NEM customer is thus entitled to a
15 one-to-one energy offset under which the NEM customer is compensated for their
16 energy exports at the retail rate.

17 Q. How has UNS proposed to amend the current NEM tariff?

18 A UNS has proposed to decrease the credit NEM customers receive for their excess
19 generation. Specifically, UNS has proposed to implement a new NEM tariff for
20 customers submitting an application for interconnection after June 1, 2015, which
21 would eliminate the compensation of NEM customers’ excess generation at the
22 retail rate. Instead, UNS would compensate NEM customers for their exports at
23 the “Renewable Credit Rate.””* UNS is additionally requesting a partial waiver of
24 Rule R14-2-2306 to “eliminate the ‘roll over’ of excess generation to offset future
25 usage.”” In place of the excess generation roll over, UNS proposes that NEM

" AA.C.R14-2-2302(11).
7 Tilghman Direct Test. at 7:3-5, 8:18-21.
*1d. at 7:6-7.
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customers taking service under the new rider be able to “carry over unused bill

credits to future months if they exceed the amount of their current bill.”’®

Q. What is the Renewable Credit Rate?

A. UNS’s proposed Renewable Credit Rate is based on the most recent utility-scale
renewable energy purchased power agreement (“PPA”) connected to UNS or
sister company Tucson Electric Power’s (“TEP’s™) distribution system.”’ UNS
proposes that the Renewable Credit Rate be updated annually with the Company’s
REST filing and that it would be based on the most recent comparable utility-
scale PPA.7® The Renewable Credit Rate proposed in this application is based on
a PPA signed December 17, 2014, for a 21.5 MW ground mounted PV system.”
The initial Renewable Credit Rate based on this PPA would be set at
5.84¢/kWh.¥

Q. Has UNS discussed its rationale for compensating NEM customers for excess

generation at the Renewable Credit Rate, rather than at retail rates?

A. UNS witness Dukes claims that adoption of the Renewable Credit Rate “is a
further step to send more accurate price signals to net metered customers about
their true energy costs.”®! He additionally testifies that the rate will “partially

alleviate the bypass of fixed cost recovery that occurs when customers self-

2582

generate a portion of their energy requirements,”” and that it “will reduce but not

eliminate the subsidy” to NEM customers.*

" Dukes Direct Test. at 20:1-2.

77 Tilghman Direct Test. at 7:14-17.

" Id. at 8:4-9.

7 UNS Resp. to VS 3.01(b)—(d) (Ex. BK-2 at 11).
¥ Tilghman Direct Test. at 7:14—15.

8 Dukes Direct Test. at 4:20-21.

82 Id. at 20:18-20.

8 1d at 22:27.
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1 Q. Do you have an opinion on UNS’s rationale for the Renewable Credit Rate

2 proposal?

3 A As demonstrated in earlier sections of this testimony, when compared to the

4 impact of declining sales to industrial and mining customers and EE/other

5 reductions, DG is an insignificant cause of the reduced retail sales that the

6 Company claims are driving the need for its rate design proposals. In addition, as

7 shown above, NEM customers account for less than 2% of the residential

8 customers that UNS claims do not pay their fair share of the fixed costs of UNS’s

9 system. Because UNS’s justifications for reducing DG levels are unsupported by
10 the evidence, the Commission should reject its attempt to reduce DG adoption by
11 decreasing the retail rate credit NEM customers receive for excess generation. In
12 addition, to the extent that UNS claims compensation for DG exports shifts costs
13 to other customers on the UNS system—a contention I also dispute—focusing on
14 the cost shift UNS attributes to NEM customers would be unduly discriminatory
15 because NEM customers would represent just 2% of such customers.
16 Q. Why do you dispute UNS’s contention that compensating NEM exports at
17 the retail rate shifts costs to other customers?

18 A UNS has not provided any evidence in this proceeding to establish whether or not

19 the current NEM tariff design, including compensation for NEM exports at the
20 full retail rate, results in any cost shift either to or from NEM customers. The

21 question of whether a cost shift exists depends on the relationship between the

22 retail rate credit and the value of exported solar generation. UNS has provided no
23 evidence on which to analyze the relationship between the Company’s retail rate
24 and the value of exported solar generation. Before the reasonableness of the

25 proposed Renewable Credit Rate can be assessed, the Commission must establish
26 the value of the exported DG for which the Renewable Credit Rate is intended to
27 compensate. Because there has been no assessment of the value of distributed

28 solar on the UNS system, there is no basis on which to conclude whether retail
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rate compensation is too high or too low, or if a cost shift exists (and in which

direction).

Q. What evidence is needed in order to assess the relationship between the value

of solar and the retail rate?

A. In order to determine the relationship between the value of distributed solar and
the retail rate, a full benefit/cost analysis would need to be completed. To produce
a reliable and reasonable result, it is vital that an unbiased party completes the
benefit/cost analysis and that the analysis is comprehensive in scope. Different
approaches to value of solar studies can produce large variations in the result, as
evidenced by studies completed of the APS system. In 2013, competing studies
sponsored by APS and the solar industry concluded that the value of solar was
3.56¢/kWh and 21-24¢/kWh, respectively.84 The Commission must guide the
development of the benefit/cost analysis for UNS’s service territory to ensure that

any future analysis produces a reliable result.
Q. Are there any guidelines for how a benefit/cost analysis should be conducted?

A. Yes, the Interstate Renewable Energy Council has developed a useful guidebook
on the calculation of the costs and benefits of distributed solar generation that can
inform the Commission’s process.85 The guidebook builds on experiences

throughout the country to propose a standardized and reliable approach to the

analysis. The guidebook recommends that policy makers consider the following,

categories of benefits and costs, and provides guidance on their calculation:

e Avoided Energy Benefits
e System Losses

e Generation Capacity

% Interstate Renewable Energy Council, Inc., 4 Regulator’s Guidebook: Calculating the Benefits
and Costs of Distributed Solar Generation 5 (Oct. 2013), available at htwp://votesolar.org/wp-
conteni/uploads/2013/09/IREC Rabago Regulators-Guidebook-to-Assessing-Benefits-and-
Costs-0f-DSG1.pdf

¥ 1d.
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¢ Transmission and Distribution Capacity

¢ Grid support services

¢ Financial services

e Security services

¢ Environmental services

e Social services

¢ Customer costs

e Utility costs, and

e Decline in value for incremental solar additions at high market

penetration.®®

Before the Commission adopts an alternative export credit such as the Renewable
Credit Rate, it should assess the relationship between the retail rate and the value

of distributed solar by analyzing each of these categories of costs and benefits.®’

Q. Does evidence from other states suggest that NEM rates result in a cost shift

from NEM to non-NEM customers?

A. No, in fact, evidence from other states suggests that the value of solar may exceed
the retail rate. And in some cases, the value of distributed solar exceeds the retail
rate by a significant amount. As discussed above, the results of distributed solar
benefit/cost analyses can differ greatly depending on the assumptions and
perspective of the entity sponsoring the study. As a result, it is important to look
at studies sponsored or performed by an independent party, such as a state agency.
A number of notable studies have been sponsored by independent state entities
concluding that the benefits that distributed solar generation provides to the utility
exceed the costs. Table 2 below summarizes the results of recent studies

performed by or for state governments.

“Eg.,id at36,42.
¥7 The Commission is currently seeking to address these issues in Docket No. E-00000J-14-0023,
and Vote Solar has intervened in that proceeding.
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Table 2: Recent Benefit/Cost Studies

State | Date Sponsor Resulting Value

ME | 1-Mar-2015 | Legislature 33.7¢/kWh levelized™
MS | 19-Sep-2014 | PSC 17.0¢/kWh levelized™
NV | Jul-2014 PUC 18.5¢/kWh levelized™
MN | 31-Jan-2014 | Dep’t of Commerce | 14.5¢/kWh levelized’®
VT | 1-Oct-2014 | Legislature 23.7¢/kWh levelized™

This experience in other states shows that the existence of a cost shift should not
be assumed in this proceeding. As the studies in Table 2 demonstrate, state
sponsored studies have found that the benefits of solar can be as high as 25-
30¢/kWh in some jurisdictions. Without evidence on the benefits and costs of
solar in the UNS territory, the Commission has no means to determine the need
for an alternate export rate, nor a basis on which to evaluate the appropriateness

of UNS’s proposed Renewable Credit Rate.

Q. If the Commission elects to consider an alternate export rate, do you have
any comments on the specific aspects of the Renewable Credit Rate

proposal?

A. Yes. If the Commission decides to consider an alternate credit rate despite the
lack of evidence on the benefits and cost of distributed solar, there are several

significant flaws in UNS’s proposed Renewable Credit Rate.

* Me. Pub. Utils. Comm’n, Maine Distributed Solar Valuation Study 6 (Apr. 2015), available at
hipwww maine. govimpuc/eleciricity/elect generation/documents’MainePUCVOS-
FullRevisedReport 4 15 135 pdf

% Elizabeth A. Stanton et al., Synapse Energy Econ., Inc., Net Metering in Mississippi: Costs,
Benefits, and Policy Considerations 43 (Sept. 2014), available at hitp://www svnapse-
energv.com/sites/defauit/files/Net%20Metering%20in%20Mississinpl.pdf,

% Energy & Envtl. Econ., Nevada Net Energy Metering Impacts Evaluation 93 (July 2014),
available at

bttp//pucav.goviuploadedFiles/pucnveov/Content/About/Media Ouireach/Announcements/Ann
guncements/E3%20PUCNY%2ONEM %20Report%202014 . ndf/pdi=Ner-Metering-Studv.

*! Peter Fairley, Minnesota Finds Net Metering Undervalues Roofiop Solar, IEEE Spectrum (Mar.
24, 2014), available at htip://specirum.iece. org/enersvwise/ereen-tech/solar/minnesota-finds-net-
metering-undervalues-roofiop-solar.

2 Vt. Pub. Serv. Dep’t, Evaluation of Net Metering in Vermont Conducted Pursuant to Act 99 of
2014, at 17 (Nov. 2014), available at

hup:/fosh.vermont. sov/sites/psb/files/Act%2099% 20N M %208 tudv920R evised%20v] ndf.
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What are the flaws in the Renewable Credit Rate proposed by UNS?

The flaws in the proposed Renewable Credit Rate are threefold: (1) the
Renewable Credit Rate does not appropriately approximate the value of
distributed solar generation; (2) the Renewable Credit Rate would be extremely
volatile and vulnerable to gaming; and (3) the Renewable Credit Rate would

violate the Commission’s existing NEM rules.

Why do you contend that the Renewable Credit Rate does not appropriately

approximate the value of distributed solar generation?

UNS rationalizes linking the Renewable Credit Rate to the most recent reneWable
PPA connected to the generation system based on the assertion that “as long as
the Company has a renewable energy requirement and would otherwise be
procuring renewable energy, it [is] reasonable to pay the prevailing wholesale
market price for renewable energy on our distribution grid.”93 But crediting DG
exports at utility-scale renewable rates ignores many key benefits provided by DG
that are not provided by utility-scale renewables. Distributed solar’s unique
benefits compared to utility-scale solar generation include higher generation
capacity value due to the geographic diversity of DG systems, potentially greater
avoided distribution costs and grid services from DG, and greater local

employment benefits accruing from DG.

UNS attempts to treat DG and utility-scale solar as interchangeable renewable
energy sources, but Arizona and other states have recognized that this is not the
case. For example, the Arizona Renewable Energy Standard (“RES”) sets a 15%
renewables requirements by 2025, and 30% of that requirement must be met with
DG.” The Commission thus recognizes that DG and utility-scale solar are not
fungible resources. Moreover, several other states’ renewable energy standards

contain similar DG carve outs acknowledging that DG and utility-scale solar are

3 UNS Resp. to TASC 1.13(d) (Ex. BK-2 at 46).
% A.A.C. R14-2-1804, R14-2-1805.
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not equivalent.” UNS’s attempt to equate the value of DG and utility-scale solar

without a proper assessment of DG’s costs and benefits should be rejected.

Q. Why would the proposed Renewable Credit Rate be volatile and subject to

gaming?

A. UNS has proposed to base the Renewable Credit Rate on the single most recent
contract and to update the rate annually. Utility supply contracts are complex
agreements with pricing and terms established through a closed-door negotiation
process, often with price escalators and performance-oriented terms. In fact, UNS
has indicated that even the Company itself cannot predict future Renewable
Credit Rates.” By setting the Renewable Credit Rate based on a single PPA, UNS
has made the rate subject to large annual fluctuations. This can be seen through
examination of utility-scale solar prices from recent TEP PPAs. The PPA used as
the basis for UNS’s proposal has a rate of 5.84¢/kWh, while another contract
signed by TEP has a rate as high as 10.875¢/kWh.”” A Renewable Credit Rate that
could fluctuate so widely from year to year would subject NEM customers to
significant uncertainty and volatility, potentially making financing of projects

more difficult and expensive.

These fluctuations additionally make the proposed Renewable Credit Rate
vulnerable to gaming. Since the rate would be based on the single most recent
contract at the time of filing, UNS would have an incentive to time the
finalization of more costly renewable PPAs in order to minimize the rate it would

pay to compensate NEM customers.

% See, e.g., Colo. Rev. Stat. § 40-2-124(1)(c)D(E), (1){c)ID(A) (3% DG carve out by 2020, with
half of that requirement from retail DG); 20 Ill. Comp. Stat. 3855/1-56(b) (1% DG carve out, with
half of that requirement from systems smaller than 25 kW); Minn. Stat. § 216B.1691 subdiv.
2f(a) (1.5% solar carve out, with 10% of that requirement from DG systems smaller than 20 kW);
N.M. Code R. § 17.9.572.7(G) (3% DG carve out).

% UNS Resp. to TASC 1.13(d) (Ex. BK-2 at 46).

7 UNS Resp. to VS 3.01(f) (Ex. BK-2 at 11).
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Q. Why do you say that the Renewable Credit Rate would violate the

Commission’s existing NEM rules?

A. As I discussed above, Commission Rule R14-2-2302 defines net metering to give
NEM customers the right to a one-to-one retail rate offset for excess generation.

In addition, Commission Rule R14-2-2306(C) states:

“If the kWh supplied by the Electric Utility exceed the kWh that are generated by
the Net Metering Facility and delivered back to the Electric Utility during the
billing period, the Customer shall be billed for the net kWh supplied by the
Electric Utility in accordance with the rates and charges under the Customer’s
standard rate schedule.””®

This concept of a one-to-one retail rate offset for excess generation 1s so
fundamental to NEM policy that it is the reason this rate design is called “net”
energy metering in the first place: the exports must “net” against consumption at
the retail rate. While I am not a lawyer and I am not offering a legal opinion, it
seems clear that UNS’s proposal to reduce the compensation rate for excess
generation would not be net metering and would thus violate the existing NEM

rules.

Q. Has UNS requested a partial waiver of Rule R14-2-2306 as part of its

proposal?

A. Yes, UNS has requested a partial waiver of Rule R14-2-2306 to “eliminate the
‘roll over® of excess generation to offset future usage.” However, the Company
has not addressed the fact that its proposal also violates the NEM rules by
proposing to take the “net” out of net energy metering. The Commission has
previously stated that compensation for exports at the retail rate is a fundamental
part of the NEM rules. In Appendix B to Decision 69127 adopting the Renewable
Energy Standard and Tariff Rules, the Commission explicitly addressed the

question of customer compensation for generation supplied to the grid.'® Faced

% A.A.C. R14-2-2306(C).
% Tilghman Direct Test. at 7:6-7.
1% Decision No. 69127 at App. B 1:19-6:20 (Nov. 14, 2006).
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with proposals, including a proposal from APS, to delete the requirement
crediting exports at the full retail rate, the Commission concluded that “Net
Metering is an important piece of the regulatory infrastructure for distributed
generation” and did not approve APS’s proposed change.'® UNS’s proposal
would violate Commission rules, and the “partial waiver” it has requested would

not cover the deviations from the NEM rules that the Company proposes.

What are your recommendations regarding the proposed Renewable Credit

Rate?

Commission rules dictate that UNS must compensate NEM customers” exported
DG at the retail rate. Absent any evidence to reliably determine whether the
current retail rate is above or below the value of DG on the UNS system, there is
no basis on which to support a departure from the current NEM compensation
structure. In addition, the proposed Renewable Credit Rate has several significant
flaws. Therefore, even if the Commission decides to consider an alternate export

rate, the proposed Renewable Credit Rate should be rejected.

5.2 Demand charges should not be mandatory for NEM

Q.

customers, or any other residential or small commercial

customers

What is UNS proposing regarding demand charges for residential and small

commercial customers?

The Company has proposed to implement optional tariff schedules for residential
and small commercial customers that include a demand charge, in addition to the
basic service charge and volumetric energy charge. This type of rate design is
referred to as a “three-part” rate structure. UNS has proposed that a three-part rate
structure be mandatory only for NEM customers.’® While the Company has not

0 14 at 2:2-5, 6:8-9.
192 Tyykes Direct Test. at 4:1-2, 5:2-3.
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proposed mandatory three-part rates for all residential and small commercial

customers at this time, it hopes to “make such a move possible in the future.”'®

Q. What is the rationale that UNS provides in support of demand charges for

residential and small commercial customers?
A. UNS claims:

“Three-part rates more fairly allocate costs to the customers within a class that
‘cause’ them and provide proper price signals that help customers make informed
decisions regarding their energy and electrical system usage. Three-part rates also
reward customers for better load factors and reductions in peak usage — attributes
that lead to lower system costs, which benefits all customers.”'®

In addition, UNS points to eight other utilities that offer residential rates that

include demand charges.'®

Q. Do you agree that the demand charge proposed by UNS better reflects utility
costs than the current rates that include only a basic service charge and

volumetric energy charges?

A No. UNS has proposed to charge customers based on the hour of maximum
measured demand in the billing month, regardless of the time of day in which that

106
demand occurs.

Many of the costs that UNS allocates to the demand charge are
associated with the system peak, rather than individual customer peaks. Data on
the annual UNS system peak for the last five years shows that the system peak
can be expected to occur in the mid-afternoon during the summer months.'” A
residential customer, on the other hand, may set her peak demand in the early
morning while making coffee, and using the clothes dryer and hair dryer.
Therefore, it is not clear that a demand charge based on the individual customer

peak, which can occur at any time day or night, would result in fair allocation of

costs among customers within the residential and small commercial classes.

19 1d. at 18:6-13.

1% 1d at 17:11-15.

' 1d. at 16:22-17:6.

106 Jones Direct Test. Ex. CAJ-3 (Proposed RES-01 Demand tariff).
17 UNS Resp. to WRA 1.06 (Ex. BK-2 at 50).
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Do you agree that demand charges would send price signals that help
customers make informed decisions regarding their energy and electrical

system usage?

I do not. In order for a rate structure to send a price signal to help customers make
informed decisions, the customers must be able to understand how to respond to
that price signal. In the case of demand charges, residential and small commercial
customers would first need to know when their peak demands occur. Because the
demand charge would be assessed based on the highest hour of consumption in a
given billing period, there would be an average of 730 hours in which each
individual customer’s peak demand may occur. Moreover, the day of the week
and hour of the day in which that peak occurs may vary from month to month. In
addition, to gain an understanding of when their peak demand may occur in any
given month, the customer would also need to understand how common behaviors
such as staying home sick from work, having friends over for a poker night, or

hosting an annual family holiday may impact the level and timing of their peak

demand. Even if the typical residential customer were to have this level of
understanding of their peak demand, it is not clear how that customer would be

able act to reduce their peak demand.

Making an informed decision to respond to the price signal of peak demand can
happen in one of two ways: through behavioral changes or through adoption of
enabling technologies. As described above, it is unlikely that the average
residential customer who spends only a few minutes a month focused on their
electric bill will possess the information necessary to modify behavior in response
to demand charges without enabling technologies. In fact, it is most likely that a
mandatory demand charge would function as an additional fixed charge for
residential and small commercial customers. While enabling technologies may in
fact allow residential and small commercial customers to manage peak demand
over time, these technologies are uncommon, costly to implement, and have not

achieved widespread adoption. This fact supports demand charge rates as an
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optional tariff, but shows that they are not appropriate for mandatory

implementation.

Q. Why do you say that a mandatory demand charge would likely function as

an additional fixed charge for residential and small commercial customers?

A. A mandatory demand charge would likely function as an additional fixed charge

for most residential and small commercial customers because they lack the tools
and understanding to effectively respond to the demand charge price signal. This
is confirmed by survey evidence from California, which found that customers
compared a demand charge to a fixed customer charge because they failed to
comprehend the basic mechanics of the demand chargf:.108 A survey of customers

in Ontario who are familiar with time-of-use (“TOU”) rates had similar results:

“The concept of maximum use during peak times is difficult for people to
understand and raised concern among a few. There is no template for
measuring maximum use that people are used to in the way they
understand TOU. It was not obvious how this would be calculated.

Without precise details of this there was concern expressed by some that
small lapses in their conservation efforts will mean they will have to pay a
high price for that (even if they conserve diligently on the vast majority of
days during peak times). So there will be questions of fairness if they have
conserved on the vast majority of days during peak demand times and
essentially helped to reduce peak consumption.”' %

Q. How do you interpret these customer survey results?

A. The customers in Ontario are calling out the “gotcha” element of demand charges.
Residential customers who elect to purchase only energy efficient appliances,
invest in home weatherization, and turn off lights in rooms when not in use could
be penalized with a high demand charge that occurs during a single hour of the

month—for example, when they prepare to host their child’s birthday party and

18 Hiner & Partners, Inc., RROIR Customer Survey Key Findings 12, 22 (Apr. 16, 2013),
available at hitp//docs.cpuc.ca.gov/Published Docs/Efile/GO00/MO65/K0832/6593 2012 PDIE
(App. A.1).

199 Gandalf Grp., Ontario Energy Board: Distribution Charge Focus Groups 9 (Oct. 2013),
available at http//www.ontarioenereyboard.ca/oeb/ Documents/ERB-2012-

0410/ Appendix%20B%20-%20Gandali®20Disribution%20F ocus%20Groups.pdf.
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happen to be running the air conditioning, baking a cake in the oven, and running
the clothes dryer at the same time. This concept is not just a hypothetical. The

experience of Arizona public schools has shown similar results.

For example, the Mingus Union High School District (“Mingus”) in Cottonwood
implemented $1.1 million in energy savings measures during the 2013-2014 fiscal
y«fsar.110 These measures included lighting replacements, HVAC replacements,
installation of an energy management system, and behavioral conservation efforts
resulting in a decrease in electric consumption of nearly 30%.""! However, when
APS added a demand charge to their rate schedule, Mingus saw their savings from
these investments evaporate.''? Even for a school district that has much greater
resources to manage energy consumption than the average residential or small

commercial customer, demand charges can be difficult to respond to.

Q. UNS states that at least eight other utilities offer residential rates that include

demand charges. Are these demand charges mandatory?

A. Generally not. While UNS claims that at least eight utilities in nine states offer
residential rates that include a demand charge, they do not mention the fact that in
all but one of these cases, the demand charge rate is optional. The only instance
of a mandatory demand charge is in Salt River Project (“SRP”) territory, where a
demand charge was implemented earlier this year for customers with DG. While
there has been much rhetoric in the UNS application about the need to
“modernize” the rate structure, movement towards mandatory demand charges for
all residential customers is in no way reflective of modermn trends in ratemaking.
Importantly, no regulatory commission in the nation has approved mandatory

demand charges for residential customers.

" Dr. Paul Tighe, Superintendent, Mingus Union High Sch. Dist., Why Rates Matter: Case
Studies of the Effect of Energy Rates on Users, at slide 5§ (Nov. 7, 2015), available at
hitp://www ariseia.org/download/AEATC/ Why Rates Matter Panel.pdf.
111

14,

UZId
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Q. Do other utilities’ experiences with demand charges shed light on customers’

ability to respond to such charges?

A. UNS specifically mentions that APS has an optional demand charge residential
rate, which has been in effect since the 1980s and currently has 10%
enrollment.'" In a case study of its optional residential demand rate, APS
explains that it “helps customers select the best rate at time of new service
through [its] website rate comparison tool.”’ ' Not surprisingly, an examination of
the relative size of residential customers that have self-selected onto the demand
rate reveals that they have an average monthly consumption that is nearly three
times the average monthly consumption of customers on the default rate. 1s

Because the optional demand rate also includes a much lower volumetric rate, it is

likely that the vast majority of APS customers who have chosen to take service on

the demand rate have done so because it would lower their bills without any
modification in consumption patterns. Current enrollment in APS’s optional
demand rate does not imply that customers in APS’s territory have the ability to
respond to the price signal set by demand charges. To the contrary, the fact that

APS has marketed its optional demand charge rates for upwards of three decades

with only 10% current enrollment demonstrates that 90% of APS’s customers

have either not gained an understanding of how the demand charge rate would
impact them, or they have decided that the demand charge rate is not the best

option for them.
Q. Can you provide any additional information on the SRP demand charge?

A. In February 2015, SRP approved a demand charge for new residential NEM
customers that it estimated would increase costs for these customers by about $50

per month. After this rate was put into effect, applications for SRP’s DG program

13 Dukes Direct Test. at 17:7-8.

14 Meghan Grabel, APS, Residential Demand Rates: APS Case Study 3 (June 25, 2015),

available at

%tsm www.kse harvard.eduw/hepe/Papers/2015/3une% 20201 3/Grabel % 20Panel %201 .pdf.
Id at7.
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fell by 95%.! 16 Both the SRP experience and the evidence from APS’s optional
demand charge make clear that the majority of residential customers do not fare

well under demand charges.

Q. UNS has proposed to make the demand charge mandatory only for NEM

customers, what is the rationale for this proposal?

A. UNS makes two claims to support mandatory demand charges for NEM
customers. First, UNS claims that “two-part rates are designed to recover costs
based on average consumption levels for full-requirements customers.”' !’

According to UNS, because NEM customers offset some of their energy

requirements through onsite generation, the current rates that do not include a

demand charge “are ill-equipped in accounting for how these customers use UNS

Electric’s system.”"® Second, UNS claims that requiring NEM customers to take

service on a rate with a demand charge will help to mitigate the cost shift they

allege is occurring.'”

Q. Is there any evidence to support these claims?

A. In order to address these claims it is important to think about what makes NEM
customers different from other customers. The difference is twofold: (1) NEM
customers typically use DG to supply some proportion of their energy
requirements and consume the balance of energy from the grid, and (2) NEM

customers may export excess generation from their DG system to the grid.

16 Bobby Magill, New Fees May Weaken Demand for Rooftop Solar, Climate Central, Nov. 11,
2015, available at http://www.scientificamerican.com/article/new-fees-may-weaken-demand-for-
rooftop-solar/.

"7 Dukes Direct Test. at 5:1-2.

8 Id at 4:26-5:1.

"9 Id at 5:3-4.
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1 Q. Do UNS’s NEM customers have different consumption patterns than non-

2 NEM customers?
3 A UNS has not provided any evidence as to whether the load factors and energy
4 requirements from NEM customers differ significantly from the load factors and
5 energy requirements of non-NEM customers. In the Company’s own words: “The
6 Company has no actual data on whether monthly peak loads of residential
7 customers with DG on the UNS Electric system differ from those of residential
8 customers without DG.”'*
9 Even if UNS were to provide data on whether and how NEM customers’
10 consumption patterns differed from non-NEM customers’ consumption patterns,
11 it would not automatically justify differential rate treatment for NEM customers.
12 The residential and small commercial rate classes each inevitably contain
13 customers with widely-varying consumption patterns, yet these diverse customers
14 are subject to the same rate design. For example, cooling technology can drive
15 significant differences in customer load factors, and urban customers with higher
16 population density can have a lower per-customer cost to serve than rural
17 customers who may require lengthy line extensions.
18 Any difference between the consumption patterns of NEM and non-NEM
19 customers would have to be significantly greater than the inevitable diversity
20 within the residential and small commercial classes in order to warrant a rate
21 design singling-out NEM customers. Discriminatory rate treatment of NEM
22 customers due to differing consumption patterns would be a slippery slope toward
23 segregation of other portions of the residential and small commercial classes (e.g.,
24 by cooling equipment or urban vs. rural customers). Piecemeal subdivision of the
25 residential and small commercial classes in this manner would add significant
26 complexity and may harm low- and fixed-income ratepayers.

120 UNS Resp. to WRA 1.15 (Ex. BK-2 at 51).
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In addition, UNS has claimed that “two-part rates are designed to recover costs
based on average consumption levels for full-requirements customers.”'?! This
claim, however, is false. UNS neglected to isolate NEM customers as a sub-class
in their cost of service study, electing instead to group NEM customers with the
rest of the residential and small commercial classes.'** As a result, the two-part
rates proposed by UNS were designed to recover costs based on average
consumption for the entire residential and small commercial classes, including

NEM customers.

Q. Would a mandatory demand charge for NEM customers reduce the alleged
cost shift between NEM and non-NEM customers? '

A. No, UNS’s claim that a mandatory demand charge would help mitigate a cost
shift is also unsupported by the evidence. To the extent that UNS contends NEM
customers cause a cost shift by offsetting a portion of their energy requirements
with DG, the data analyzed in an earlier section of this testimony shows that DG
has not been a significant driver in the reduction of retail sales. In addition, NEM
customers do not represent a meaningful proportion of the customers UNS alleges
are causing a cost shift due to low level of usage. In fact, NEM customers
represent just 2% of the customers who do not pay their fair share of fixed costs
according to UNS’s rationale. There is also no evidence that compensating NEM
customers for DG exports at the retail rate overvalues their excess generation and

creates a cost shift.

Q. Would NEM customers respond differently to the demand charge price

signal than other residential and small commercial customers?

A. NEM customers are similarly situated to other residential and small commercial
customers regarding the ability to understand and respond to demand charges. DG
systems are effective at reducing the customer’s consumption of energy supplied

by the utility, but they can have little impact on individual customer peak demand.

121 Dukes Direct Test. at 5:1-2.
122 UNS Resp. to VS 1.04 & Staff 2.079 (Ex. BK-2 at 1, 32).
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This is because the timing of the customer’s peak may occur outside the hours in
which the DG system is operating. This is illustrated by UNS’s own assumptions
in its assessment of a hypothetical NEM customer who sizes their DG system to
offset 100% of load. UNS’s analysis assumes that the NEM customers’ peak
demand will be equivalent to the non-NEM customer’s peak in all but 4 months of
the year. In those 4 months, the peak demand will be reduced by 6% or less.'**
UNS has stated that it “has no actual data on whether monthly peak loads of
residential customers with DG on the UNS Electric system differ from those of

residential customers without DG.”"**

Q. What does this imply about UNS’s proposal to make demand charges

mandatory only for NEM customers?

A. UNS’s proposal to require demand charges for NEM customers would effectively
function as an additional fixed charge, because most NEM customers lack the
ability to effectively respond to the price signal in demand charges. Imposing
additional fixed charges solely on NEM customers would be unduly
discriminatory because UNS has not provided evidence that NEM customers shift
costs to other customers, nor that NEM customers constitute a meaningful
proportion of the residential customers that allegedly do not pay their fair share of

fixed costs.
Q. What do you recommend in regards to demand charges in this application?

A. I recommend that UNS’s proposed demand rates for residential and small
commercial customers be approved only as optional rate schedules for customers

with and without DG.

'2 Dukes workpaper “RES Demand-DG_04-29-15_FINAL v1.xlsx” (Ex. BK-2 at 54).
124 UNS Resp. to WRA 1.15 (Ex. BK-2 at 51).
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5.3 The Commission has already approved a mechanism to

address under-recovery of fixed costs through the LFCR

Q. If the Commission does not approve UNS’s proposed changes to the NEM
tariff and its mandatory demand charge for NEM customers, will UNS be
able to address the under-recovery of fixed costs resulting from DG-reduced

sales?

A. Yes, the LFCR adopted in UNS’s last general rate case is specifically designed to
address under-recovery of fixed costs due to DG and EE.

Q. What is the LFCR?

A. The LFCR is a partial decoupling mechanism that supports EE and DG “at any
level or pace set by this Commission.”** The LFCR was agreed upon through
settlement negotiations during UNS’s last general rate case and reflects a
compromise between UNS, Commission Staff, and the Residential Utility
Consumer Office (“RUCO”). The LFCR “is intended to recover a portion of
distribution and transmission costs associated with residential, commercial and

industrial customers when sales levels are reduced by EE and DG, but is not

intended to recover lost fixed costs attributable to generation and other potential
factors, such as weather or general economic conditions.”"*® In this manner, the
LFCR appropriately balances UNS’s desire to recover fixed costs with

Commission policy that promotes certain levels of EE and DG adoption.

125 Decision No. 74235 at 24:12 (Dec. 31, 2013).
126 14 at 11:21-24.
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1 Q. How is the LFCR applied to customer rates?

2 A The LFCR is applied to rates as percentage-based charge on total Delivery

3 Service and Power Supply Charges. The current LFCR 1s 0.6985% for EE and

4 0.1693% for DG.'?” This means that EE-related charges are more than four-times
5 the level of DG-related charges, but both charges are small. UNS estimates that
6 the average residential customer pays only 61¢/month for the EE-related LFCR
7 and 15¢/month for the DG-related LFCR.'**

g8 Q. How does the LFCR relate to the NEM rate design changes proposed by

9 UNS?

10 A UNS claims that its proposed NEM rate design changes are needed to ensure

11 greater recovery of fixed costs."? However, a transparent and targeted rate

12 mechanism designed specifically to compensate UNS for lost fixed costs due to

13 EE and DG already exists: the LFCR. In discovery, UNS states that while the

14 LFCR was designed to recover a portion of the costs not paid by partial

15 requirements customers, “[iJmproving cost recovery through rate design is a much
16 better option.”"** In my opinion, addressing fixed cost recovery through the LFCR
17 is a more transparent and efficient method than the proposed rate design. The

18 current LFCR, unlike UNS’s other proposals, does not create a disincentive for

19 EE and DG.

20 Q. Why is the LFCR a better method to address fixed cost recovery than UNS’s

21 rate design proposals?

22 A Rate decoupling mechanisms, such as the LFCR, are useful tools that enable
23 policy makers to separate utility revenue streams from the volume of sales. The

24 Commission has recognized the value of sales reduction measures, including EE

27 UNS Electric Statement of Charges (Jan. 1, 2014), available at
bitps:/www uesaz.com/doc/customerrates/electric/UES-801 pdf

128 UniSource Energy Servs., Lost Fixed Cost Recovery Mechanism,
hiipe://www. nesaz com/mews/updates/L FCR/ (last visited Dec. 8, 2015).
12 £ o, Dukes Direct Test. at 20:18-20.

BYUNS Resp. to VS 3.08(e) (Ex. BK-2 at 14).
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and DG, and has promoted certain levels of these activities through targeted
policies. Under the current utility business model (i.e., return on rate base
regulation), a reduction in sales can be problematic, not just because it results in
fewer units of energy over which to spread fixed costs, but also because a
reduction in sales can delay or eliminate the need for future infrastructure

investments that the utility could add to its rate base thus boosting earnings.

UNS’s preferred approach is to recover fixed costs through unavoidable fixed
charges.®! But this approach would undermine the Commission’s efforts to
increase EE and DG by making these measures less cost-effective, as lower per
kWh volumetric rates decrease the value of each kWh saved by EE and DG.
Indeed, UNS has stated that “an over-dependence on fixed cost recovery through
volumetric energy charges creates an economic disincentive for the utility to
promote conservation, EE, and DG.”!*? The LFCR has been designed precisely to

address that disincentive and to compensate the utility accordingly.

Contrary to UNS’s statement, the LFCR is the better option to address lost fixed
cost recovery from EE and DG. As a targeted decoupling mechanism, the LFCR
appropriately compensates UNS for sales lost to EE and DG, while maintaining
appropriate price signals to customers that indicate the value in conservation. The

LFCR thus ultimately reduces energy costs for all ratepayers.

Has UNS proposed to maintain the LFCR that was approved in the last

Settlement?

No. UNS has proposed a number of changes to the LFCR. Among the proposed
changes, UNS has requested the addition of generation related costs in the
LFCR.'** UNS has additionally proposed a number of other changes to the LFCR
that are not addressed by my opening testimony. I reserve the opportunity to

address these additional proposals in surrebuttal if necessary.

B Tones Direct Test. at 38:5-8.
32 14 at 36:20-21.
133 1d. at 74:25-75.3.
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Q. Do you agree that generation related costs should be included in the LFCR?

A. I do not. UNS states that while it agreed to the exclusion of generation costs in
the settlement, the Company did not agree with excluding generation costs in
theory and it is now asking that these costs be added to the LFCR."** UNS claims
its generation assets are necessary to meet current and anticipated load, and that it
incurred these asset costs to serve all customers, including those who have

reduced consumption due to EE and DG."**

However, according to its most recent
Integrated Resource Plan (“IRP”’), UNS-owned generating assets, including the
newly acquired interest in Gila River, account for just over 60% of the utility’s
capacity obligations."*® UNS must acquire nearly 40% of its capacity obligations
on the market or through future commitments. UNS thus has the ability to take
projected levels of EE and DG into account as it procures capacity needed to meet
its remaining resource adequacy obligations. As a result, UNS is able to avoid

fixed generation costs associated with EE and DG, and these costs should

therefore be excluded from the LFCR.
Q. Please summarize your recommendations regarding the LFCR.

A. I recommend that the Commission recognize that the LFCR is a targeted
decoupling mechanism that efficiently addresses issues related to fixed cost
recovery from sales lost to EE and DG. As a decoupling mechanism the LFCR is
designed to compensate UNS for these lost sales, while maintaining the price
signals necessary to incent conservation. As a result, the LFCR is a better method
for addressing lost fixed cost recovery than other rate design changes proposed by

UNS.

In addition, the Company maintains sufficient flexibility in generation capacity
procurement to reasonably account for EE and DG sales reductions while

avoiding stranded costs. Therefore, generation related costs are not appropriately

34 1d. at 74:26-75.3.
135 1d. at 75:7-11.

136 UNS Electric, Inc., 2014 Integrated Resource Plan 55 (Apr. 2014), available at
https//www.uesaz.conv/doc/plannineg/2014-UES-IRP.odf.
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classified as “lost fixed costs.” The Commission should reject UNS’s proposal to

add generation related charges to the LFCR.

6 UNS has not adequately evaluated the impacts
of its proposals

Q. Has UNS adequately evaluated the impacts of its proposed rate design

changes for NEM customers?

A. No. UNS has not adequately evaluated the impacts of its rate design proposals.
As I discuss in detail below, UNS has failed to sufficiently analyze (1) how its
proposed rate design changes will impact NEM customers; (2) the costs of service
and benefit/cost analyses related to its DG proposals, as required by Commission
Rule 14-2-2305; (3) the regulatory compliance risks resulting from its proposals;
and (4) the solar jobs created by DG in Arizona that the proposals may put at risk.

6.1 UNS did not reliably assess the impacts of its proposals on
NEM customers

Q. Has UNS provided any information on the impact of its proposals on NEM

customers?

A. Witness Dukes claims that he shows “how DG customers still save on their total
electric bill” as a result of UNS’s proposals.'>” However, the analyses put forth in

his testimony are not based on actual NEM customer data.
Q. What was the basis for UNS’s NEM customer impact assessments?

A. In the Direct Testimony of witness Dukes, UNS presents two tables that purport
to show the average monthly electric bills for residential customers with electric

usage levels of 500 kWh, 900 kWh, 1,200 kWh, and 1,500 kWh."® The data in

B37 Dukes Direct Test. at 5:4-5.
138 1d. at 20-21, 28-29.
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both of these tables were derived based on average full requirements customer
load shapes with an engineering-based assessment of solar generation based on
the assumption that customers will size their PV systems to offset 100% of annual
energy requirements. ? These tables were not based on actual NEM customer

data.

Q. How many of UNS’s NEM customers size their PV systems to offset 100% of

load?

A. UNS has not provided sufficient information to answer that question. UNS was
asked in discovery, “How many of the residential solar PV systems in UNS’s
territory are sized to yield zero excess kWh?”'*® UNS replied that “[t}he Company
does not track that information.”'*! Vote Solar further asked UNS for any data,
analyses, or other documentation to support the statement in Mr. Tilghman’s
testimony that net metering encourages NEM customers to oversize their DG
system.’* UNS never provided any data, analyses, or other documentation to support

these claims.'*

Vote Solar also requested data, analyses, and other documentation in support of
Mr. Tilghman’s claim that “[m]ost customers attempt to generate between 90%-
100% [of their connected load annually].'** UNS replied that “[c]ustomer
applications received by the Company validate the fact that most applications and
system sizes are designed to provide a near net-zero home based on the
customer’s annual consumption.”'** The Company, however, declined to provide

any actual data.

After repeated questioning from various parties, UNS has been unable to provide

any evidence to support its assumption that the “typical” solar facility is sized to

139 Dukes workpaper “RES Demand-DG_04-29-15_FINAL _v1.xlsx” (Ex. BK-2 at 54).
140 JNS Resp. to TASC 1.34(a) (internal quotation marks omitted) (Ex. BK-2 at 47).
141 Id
2 UNS Resp. to VS 2.15 & VS 3.18 (Ex. BK-2 at 6, 20).
143
.
14 UNS Resp. to VS 2.21 (Ex. BK-2 at 9).
145 Id
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1 offset 100% of customer load. In addition, UNS has not provided actual data on

2 the average bills of customers before and after going solar,'* and the Company
3 has not supplied a bill frequency analysis for NEM customers despite requests to
4 do so.'

5 Q. What does this imply about UNS’s assessment of the impact of its proposals
6 on NEM customers?

7 A Because I cannot verify UNS’s claims that the “typical” NEM customer will

8 offset 100% of load, there is no basis on which to evaluate the reasonableness of
9 UNS’s purported NEM customer impacts from the Company’s rate design
10 proposals. Even if this claim could be verified, it is likely that at least some level
11 of diversity exists among the NEM customers. This diversity would also need to
12 be understood to provide a reliable assessment of the impact of the proposals on
13 NEM customers.

14 Q. Why is it important that UNS provide a reliable assessment of the impact of

15 its proposals on NEM customers?

16 A To ensure that a rate change is just and reasonable, utilities often develop an

17 assessment of representative load data for customers impacted by a rate proposal
18 in order to provide evidence that a new rate will not unfairly impact the utility’s
19 customers. UNS acknowledges this with the following statement: “To best

20 determine the true impact on the customer and the Company revenues, we went to
21 great lengths to determine the appropriate levels of billing determinants. It was
22 essential that we had a complete understanding of the billing determinants as we
23 modified provisions within the tariffs.”'*® In addition, UNS states that “in

24 developing these proposed modifications, a thorough analysis must be performed
25 to best ensure that the impacts on the customer are understood and the proposals

6 UNS Resp. to TASC 1.10 (Ex. BK-2 at 45).
47 UNS Resp. to VS 1.04 (Ex. BK-2 at 1).
1% Jones Direct Test. at 33:6-9.
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are fair and equitable.”'* However, despite UNS’s own assertions that it is
essential to have a complete understanding of the billing determinants and that a
thorough analysis must be performed to ensure proposals are fair, UNS’s cost of

service study does not separately analyze NEM customer billing determinants.

6.2 UNS did not provide the costs of service and benefit/cost

analyses required by Commission Rule 14-2-2305

Q Can you summarize Commission Rule 14-2-2305?

A. Yes. While I am not a lawyer and am not offering a legal opinion, Commission
Rule R14-2-2305 says that utilities must provide a cost of service study and
benefit/cost analyses if they propose to increase the costs paid by NEM customers

relative to similar non-NEM customers. Specifically, the rule states:

“Net Metering charges shall be assessed on a nondiscriminatory basis. Any
proposed charge that would increase a Net Metering Customer’s costs beyond
those of other customers with similar load characteristics or customers in the same
rate class that the Net Metering Customer would qualify for if not participating in
Net Metering shall be filed by the Electric Utility with the Commission for
consideration and approval. The charges shall be fully supported with cost of
service studies and benefit/cost analyses. The Electric Utility shall have the
burden of proof on any proposed charge.”">

Q. Has UNS supported its DG rate design proposals with an adequate cost of

service study?

A. No. While UNS attempts to single out NEM customers for differential treatment
compared to non-NEM customers, the Company’s cost of service study does not
analyze NEM customers as a separate group of customers from the residential and
small commercial classes. As a result, the cost of service study does not

adequately support any new or additional charges for NEM customers.

149 14, at 33:20-22.
130 A.A.C. R14-2-2305 (emphasis added).
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Has UNS supported its DG rate design proposals with benefit/cost analyses?

No. UNS has not provided any assessment of the costs or benefits of its proposal.
UNS has not even analyzed the billing impact of its proposals on NEM customers,
not to mention the impact its proposals may have on DG adoption rates.””’
Furthermore, as discussed above, UNS has failed to conduct a benefit/cost

analysis to support its proposal to modify the NEM tariff.

6.3 UNS did not evaluate how its proposals could create

Q.

regulatory compliance risks

What are the potential implications of UNS’s proposals regarding DG rate

design changes?

UNS has proposed far-reaching changes in DG rate design that have the potential
to severely undermine the solar market in its territory. The recent experience with
SRP clearly demonstrates that rate design changes can significantly impact solar
adoption rates. If the Commission were to approve UNS’s proposals to
compensate customers for their DG exports at the Renewable Credit Rate and to
impose a mandatory demand charge rate on NEM customers, growth of DG on
the UNS system would most certainly be reduced. Indeed, it is possible that
UNS’s proposals may even put the utility’s regulatory compliance at risk and

result in significant additional costs for ratepayers.
Why would UNS’s regulatory compliance be at risk?

The RES regulations require that UNS generate a minimum of 15% of its energy
from renewable resources by 2025, with an interim target of 6% in 2016.">* The
regulations additionally contain a distributed renewable energy requirement that

requires UNS to meet 30% of its RES requirement with distributed renewable

LUNS Resp. to VS 2.09(a) (Ex. BK-2 at 4).
132 A A.C. R14-2-1804.
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energy resources.”> While it is clear that this proposal may have a significant
impact on the rate of DG growth in UNS’s territory, UNS has not analyzed how
large that impact may be."”* It has, however, forecasted the expected level of DG
adoption without its proposed changes and has predicted that under the current
NEM tariff structure, DG adoption would be expected to continue at the pace
required to meet the RES targets.'*® This indicates that if the proposed NEM tariff
changes were to impact DG adoption in UNS’s territory, it may have difficulty
meeting the RES targets. Of additional concern is the fact that in its most recent
RES Implementation Plan filed on July 1, 2015, UNS indicated that it will be
unable to meet the 2016 small commercial DG requirement under the RES and

requested a waiver from the Commission.'*

If UNS has difficulty meeting the DG requirement under the RES, it may have
significant consequences for UNS ratepayers. In UNS’s most recent IRP, the
utility examined a scenario in which UNS achieves only about 50% of the EE and
DG targets directed by the Commission."’ In that scenario, UNS found that if EE
and DG were to be significantly reduced, it would need to install additional
combustion turbines in 2019 and 2024 to meet the additional load growth.!*®
There would be a significant cost to ratepayers if UNS must pay for additional
power plants because its customers install less DG as a result of the Company’s
proposals. The decision to allow these substantial changes to the current DG rate

structure should not be taken lightly.
Q. Would other aspects of UNS’s proposals create regulatory compliance risks?

A. Yes. As I discuss in detail below, UNS has proposed to significantly increase the

fixed charges for residential and small commercial customers. These higher fixed

P ALA.C. R14-2-1805.

13 UNS Resp. to VS 2.09 (Ex. BK-2 at 4).

155 See id.

136 UNS Electric, Inc., 2016 Renewable Energy Standard Implementation Plan 6 (July 2015),
available at hitp://images edocket.azee, gov/docketnd V0000162403 ndf.

157 See UNS IRP, supra note 136, at 221.

158 14
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charges can have far reaching environmental compliance impacts. For example,
the Clean Power Plan (“CPP”) will require reductions in carbon dioxide emissions
from the electric power sector, and the cost of CPP compliance can be
significantly impacted by rate design. In a recent paper from the Regulatory
Assistance Project, the authors found that rate designs that increase fixed
customer charges have the potential to significantly increase customer
consumption levels."” Because utilities dispatch electric generating units based in
part on variable operating costs, marginal generating units that would respond to
increases in consumption are generally less efficient than the units that have
already been dispatched. As a result, the authors point out that small changes in
customer usage can produce larger-than-average changes in total emissions."*
This implies that “a utility with a progressive rate design that moves to a high-
fixed-charge rate design may experience a significant increase in generation and
emissions, making compliance with the CPP more difficult.”'® UNS’s proposal to

reduce the number of residential tiers would likely have a similar impact.

6.4 UNS should consider solar jobs along with the Economic

Development Rider

Q. Please describe the Economic Development Rider proposed by UNS.

A. UNS has proposed to offer a discounted rate to business customers with a
projected peak demand of 1,000 kW or more, and a load factor of 75% or
higher.162 The rate discount would decline over a five year period beginning with
a 20% discount in Year 1 and declining to 2.5% discount in Year 5.'®* The |

Economic Development Rider would be available for 5 years and enrollment

'% Jim Lazar & Ken Colburn, Regulatory Assistance Project, Rate Design as a Compliance
Strategy for the EPA’s Clean Power Plan 2-3 (Nov. 2015), available at

http/fwww raponline org/document/download/id/7842.

014 at 1.

1 1d, at 3.

"2 Duke Direct Test. at 31:25-27.

'3 Id. at 32:23-24.
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would be capped at 50 MW.'®* To qualify for the Economic Development Rider,
a customer must qualify for at least one of two existing Arizona state tax

programs.’®

What rationale does UNS give in support of its proposed Economic

Development Rider?

UNS points out that its service territory has been slow to recover from the
recession and has lost several large customers in the past few years.'®® UNS
claims that the Economic Development Rider would put UNS’s service territory
in a better competitive position to attract and expand business load, which would

be beneficial to the entire customer base and the State of Arizona.'®’

Will the Economic Development Rider generate new jobs?

That is unclear. UNS has not performed any estimation of the number of jobs (if

any) that the Economic Development Rider would be expected to generate.'®®

Does the solar industry provide a significant number of jobs in Arizona?

Yes. As of November 2014, there were 9,170 solar workers employed in Arizona
and with the vast potential for additional solar deployment it is expected that at

least 3,000 new solar jobs could be created.'®

How should the Commission consider solar jobs in Arizona when it acts on

UNS?’s proposals?

As the Commission considers the merits of an Economic Development Rider that

would reduce fixed cost recovery from participating customers,'”° it should also

1% Id. at 32:2-4.

1% 1d. at 32:7-10.

18 1d. at 30:17-19.

17 Id. at 31:16-20.

1% NS Resp. to VS 2.03(b) (Ex. BK-2 at 3).

19 Solar Found., Arizona Solar Jobs Census 2014, at 4-5 (Feb. 2015), available at

hitn//www . thesolarfoundation.org/wp-content/uploads/201 3/02/Arizona-Solar-Jobs-Census-
2014 pdf
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consider the very real economic benefits provided by the Arizona solar industry.
UNS’s proposed changes to the NEM tariff have the potential to destroy the solar

market in UNS’s service territory, putting real solar jobs at risk.

7 UNS Claims It Needs To Modernize Its Rate
Design, But Its Proposals Are Regressive

Q. How does UNS frame its rate design requests in terms of general rate policy?
A. UNS’s application characterizes its proposals as necessary to “modernize” rate
design.'”" The Company claims that “[i]n this proceeding, UNS Electric seeks

approval for 21% century rates.”'’

Q. In your opinion, are UNS’s proposals a step toward a modernized rate
design?
A. No. UNS’s proposal to double basic service charges for residential and small

commercial customers and to reduce the number of residential tiers is not
reflective of “modern” rate design. Instead, it reflects regressive actions that will

undermine Commission policy.

7.1 UNS’s request to increase fixed charges for residential and

small commercial customers should be rejected

Q. Please describe UNS’s proposal to increase fixed service charges.

A. UNS proposes to increase all monthly basic service charges “in a manner
consistent with the results of the [Customer Cost of Service Study] and equitable

fixed cost recovery.””> UNS proposes to increase the residential fixed charge

70 UNS Resp. to VS 2.03(a) (Ex. BK-2 at 3).
71 Application at 8:5.

172 Hutchens Direct Test. at 3:16.

'3 Jones Direct Test. at 34:12-13.
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from $10/month to $20/month'’* and the small commercial fixed charge from
$14.50-$16.50/month to $30/month.'”® Current and proposed fixed charges for

residential and small commercial customers are summarized in Table 3.

Table 3: Current and Proposed Fixed Charges — Residential and Small

Commercial'"®
Cost Study Residential Small Commercial
Current Fixed Charge $10.00 $14.50-816.50
Proposed Fixed Charge $20.00 $30.00

Q. What support does UNS give for its proposal?

A UNS has completed a customer cost of service study (“CCOSS”), which includes
an embedded cost study and a marginal cost study. UNS says “[t]he goal of the
CCOSS 1s to determine fair cost allocation and rate design among the customer
classes based on the principle of cost causation™”” In developing the CCOSS,
UNS classified utility costs into three basic categories: customer, demand, and
energy.'’® UNS’s approach to the CCOSS was similar to the approach used in the
last general rate case, with one notable exception in the methodology for

allocating distribution-related costs.
Q. What has UNS proposed for allocation of distribution-related costs?

A. UNS has proposed a significant change to the methodology for classifying
distribution-related costs, which has inflated its estimates of customer-related
costs. In the last rate case, UNS used the Basic Customer Method, basing

customer costs on “metering, services, meter reading, customer service and

4 Id. at 40:26-41.1.

75 1d. at 43:14-16.

176 Id. at 40:26-41.1, 43:14-16.
77 1d. at 3:17-19.

" 1d at 17:21-22.
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billing.”'” In its application, UNS has proposed to re-classify a significant
amount of additional costs as customer-related through the Minimum System

Method.

Q. What is the Minimum System Method and is it an appropriate method for

classifying customer costs?

A. The Minimum System Method is an approach to utility cost classification that
looks at the theoretical minimum demand of a customer and estimates the smallest
size of infrastructure necessary to serve the theoretical minimum customer,
including poles, cable, transformers, etc. Under the Minimum System Method,
investments in the theoretical minimum sized infrastructure are allocated to the
customer cost function. The Minimum System Method is not a new approach to
utility cost classification. In fact, Professor Bonbright addressed this method in
his seminal text, “Principles of Public Utility Rates” in 1961. Bonbright did not
agree with the Minimum System Method for customer cost allocation, stating that
“the inclusion of the costs of a minimum-sized distribution system among the

customer-related costs seems to me clearly indefensible.”'®

This sentiment has been echoed directly by the Washington Utilities and

Transportation Commission:

“In this case, the only directive the Commission will give regarding future cost-
of-service studies is to repeat its rejection of the inclusion of the costs of a
minimum-sized distribution system among customer-related costs. As the
Commission stated in previous orders, the minimum system method is likely to
lead to the double allocation of costs to residential customers and over-allocation
of costs to low-use customers. Costs such as meter reading, billing, the cost of
meters and service drops, are properly attributable to the marginal cost of serving

17 Craig Jones Direct Testimony in UNS 2013 General Rate Case, Docket No. E-04204A-12-
0504, at 16:26-27 (Dec. 31, 2012), available at

http://images.edocket.azee, govidockeipdf/000014 1153 pdf.

180 James C. Bonbright, Principles of Public Utility Rates 348 (1961), available at
bttp://mediaterrv.uga.edu/documents/exec_ed/bonbricht/principles of public utility_rates.ndf.
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a single customer. The cost of a minimum-sized system is not. The parties should
not use the minimum system approach in future studies.”'®'

Because the Minimum System Method 1s not an appropriate means of allocating
distribution related costs, the Commission should reject UNS’s proposal to
employ the Minimum System Method in this case. The Commission should
instead require that UNS return to the Basic Customer Method approved in the
last general rate case, which limits customer-related costs to metering, services,

meter reading, customer service, and billing.

Q. What were the results of UNS’s CCOSS with regard to residential and small

commercial customer costs using the Minimum System Method?

A. Table 4 summarizes the results of UNS’s embedded and marginal cost studies

using the Minimum System Method.

Table 4: CCOSS Customer Cost Results using Minimum System Method'®

Cost Study Residential Small Commercial
Marginal Customer Cost $51.82 $102.03
Embedded Customer Cost $14.00 $28.18

Q. How do UNS’s CCOSS results inform the proposed basic service charges?

A. UNS described the relationship between the embedded cost study results, the

marginal cost study results, and the proposed basic service charges as follows:

“The embedded cost of service study guides the allocation of revenues among the
classes of service . . . . In order to fully evaluate the appropriate level of basic
service charge, a marginal cost of service is required in order to support and
reflect a valid price signal related to connecting customers. . . . Together, the
embedded and marginal cost studies provide the Commission with the full picture
as to how total revenues should be allocated across classes; and in turn, how

™ Wash. Utils. & Transp. Comm’n v. Puget Sound Power & Light Co., 3d Supplemental Order,
Docket Nos. U-89-2688-T & U-89-2955-T, at 71 (WUTC Jan. 17, 1990), available at
http/Awww utc wa,gov/ lavouts/CasesPublicWebsiie/GetDocument.ashy 7doclD=88& vear=198¢

182 Jones Direct Test. at 30:5-7.
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customer costs and the cost of connecting a customer should be set to send correct
price signals to customers and to encourage economic use of the syste:rn.”183

Q. How did UNS arrive at its proposal for a $§20 residential customer charge

and a $30 small commercial customer charge based on these results?

A. It appears that UNS ultimately used the results of the embedded cost study for
both customer-related costs and demand-related costs as the foundation of its
customer charge proposal. This is evidenced by the Company’s assertion that its
$20 residential basic service charge proposal represents 37% of the $54.46 in
combined customer and demand related charges identified for the residential

184
customer. 8

Q. How was the $54.46 in combined customer and demand related charges

derived, and what is UNS’s rationale for its importance?
A. UNS states:

“Historically, basic charges are limited to metering, meter-reading, service
(service drop) to the specific customer, and customer service and billing. While
these costs should be included in the basic service charge and may be used as the
guide to what the basic service charge should be for classes with Demand
Charges, they are not sufficient for classes without a Demand Charge.”'®®

In support of this notion, UNS estimated the combined customer and demand
related costs by adding together the $14.00 customer costs and $40.46 in demand
costs from the embedded cost study to arrive at an estimate of $54.46 for

residential customers.'*

'3 Id. at 30:24-31:8.

" 1d. at 41:1-4,

¥31d. at 37:5-9.

' While the $54.46 in total customer and demand costs identified by the UNS embedded cost
study is similar to the marginal cost study result of $51.82, this similarity appears to be a
coincidence.
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Does this estimated customer cost reflect the results of the Minimum System

Method described earlier?

It does not. Despite an over-allocation of costs to the customer-related category,
the Minimum System Method identified only $14.00 in embedded customer costs
for residential customers. In support of its proposal, UNS also looks at the $40.46
its own methodology classified as unrelated to the customer function. UNS claims
“it must collect approximately $54 per month from residential customers to
recover all of the fixed costs associated with providing them with electric

service.”'®

This approach is wholly inappropriate. UNS is seeking to over-allocate costs to
the customer charge by mischaracterizing demand-related costs as fixed costs.
Demand-related costs identified by the CCOSS should not be considered in the
assessment of an appropriate basic service charge, regardless of whether the
customer class in question is subject to a demand charge. UNS’s own assessment
of cost causation in the CCOSS allocates demand-related costs based on various
measures of customer usage. Therefore, these costs are variable and not fixed.
Basic service charges should be limited to customer-related costs identified using

the Basic Customer Method.

Have you developed an estimate of the embedded and marginal customer
costs for residential and small commercial customers using the Basic

Customer Method?

I have. To derive my estimate, I used the following methodology and calculations.
In support of using the Minimum System Method, UNS developed an estimate of
the proportion of distribution costs in FERC Accounts 364-368 that should be
classified as customer-related.'®® UNS additionally assumed that a proportionate
amount of operations and maintenance (“O&M”) costs associated with these

accounts should be customer-related, as well as a certain level of general plant

137 Hutchens Direct Test. at 12:5-7.
188 Jones Direct Test. at 22:1—4,
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and administrative and general costs.'® FERC Accounts 364-368 are associated
with distribution system investments and are summarized in Table S below. Table

5 also shows the percent of costs by account that were allocated to customer costs

in the current application and in the last approved rate case.

Table 5: Distribution Cost Allocation'

FERC Description Application | Last Rate Case
Account Customer % | Customer %
364 Poles Towers & Fixtures 60% 0%

365 Overhead Conductors & Devices | 35%- 0%

366 Underground Conduit 100% 0%

367 Underground Conductor 35% 0%

368 Line Transformers 60% 0%

Q.

How did you develop your estimate of embedded and marginal costs using

the Basic Customer Method?

I modified UNS’s CCOSS to include the methodology the Company used in its
last rate case for allocating FERC Accounts 364 through 368 and associated

1 This allowed me to

O&M, general plant, and administrative and general costs.
develop an estimate of the embedded and marginal customer costs under the Basic
Customer Method that is consistent with the methodology employed in the last

rate case. My results are summarized in Table 6 below.

Table 6: CCOSS Customer Cost Results using Basic Customer Method

Cost Study Residential Small Commercial
Marginal Customer Cost $9.96 $12.48
Embedded Customer Cost $7.50 $11.74

% 1d. at 22:21-23:2.
02015 UNSE Schedule G — COSS xlsx, tab Cust%; UNS Resp. to VS 3.14(b) (Ex. BK-2 at 16).
11 also discovered a spreadsheet error in UNS’s original CCOSS related to meter cost

allocation. UNS has acknowledged the error and the results shown in my testimony have
corrected for this error.
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As shown in Table 6, using the Basic Customer Method instead of the Minimum
System Method results in a significantly lower estimate of customer-related costs.
When the Basic Customer Method is employed, the marginal cost for residential
and small commercial customers is estimated at $9.96 and $12.48, respectively.
The embedded cost is estimated at $7.50 for residential customers and $11.74 for
small commercial customers. These results demonstrate that the Minimum System

Method significantly over-allocates costs to the customer function.

Do the results of the CCOSS using the Basic Customer Method support
UNS’s proposed increases to the basic service charges for residential and

small commercial customers?

They do not. In fact, an examination of the results of the CCOSS using the Basic
Customer Method show that UNS’s current basic service charges for residential
and small commercial customers are reasonable and should therefore not be

modified.
Do UNS’s proposed increased fixed charges present policy implications?

Yes. In addition to the very clear results of the CCOSS using the Basic Customer
Method, the Commission should consider the policy implications of increasing
fixed customer charges. In UNS’s application, the Company states that
“[m]odifying the rates to include a higher proportion of fixed costs in the monthly
basic service charges will send customers the right price signals and provide
additional support for the Company’s efforts to promote EE and DG.”!*?
However, increasing fixed costs would be expected to decrease deployment of EE
and DG due to the lower volumetric rate. What UNS appears to mean by this
statement is that an increase to fixed charges would diminish the unrecovered
fixed costs from EE and DG. As discussed above under the section on the LFCR,
however, this argument is flawed. Any need for fixed cost recovery resulting from
EE and DG growth is better addressed through the LFCR decoupling mechanism
than through rate design.

192 Jones Direct Test. at 37:21-24.
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Increasing fixed charges as UNS proposes would have an impact beyond EE and
DG. As discussed below, the Commission should take an active role in directing
utilities to plan for the modern grid. This includes proactive planning on rate
design structures that will enable efficient and cost-effective deployment of all
distributed resources, not just EE and DG. Because higher fixed charges dampen
the usage-based price signal, they interfere with price signals embedded in rates
that motivate customers and DER providers to take action to reduce energy usage.
A high fixed charge is not the “modern” rate design characterized by UNS, but
rather a regressive blunt force instrument that is out of step with evolving

technologies and the modern grid.

7.2 UNS’s request to eliminate the third residential tier should

be rejected

Q. What has UNS proposed regarding residential class rate tiers and what

rationale was given for this proposal?

A. UNS has proposed elimination of the third tier in the standard residential rate.'*
UNS claims the third tier “adds no cost-based value to the rate class other than
exacerbating the issues of fixed cost being inequitably recovered from the higher
usage customers.”'** Interestingly, UNS has not proposed elimination of the third
tier for standard small commercial rates despite the fact that it would seem to be

subject to the same rationale.

Q. When was the inclining block structure put in place, and what was the

Commission’s reasoning for its approval?

A. An inclining block rate structure was first put into rates in 2008 with Decision No.
70628, which included the following Finding of Fact: “The inclining block rate
structure, TOU rates and other rate design changes as set forth in the 2008

Settlement Agreement will promote energy conservation and beneficial load

' Dukes Direct Test. at 18:26-27.
1% Jones Direct Test. at 42:5-6.
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shifting.”'** Inclining block rates were never intended to be based on cost
causation, but rather, were approved by the Commuission for the express purpose

of incenting conservation.

Q. Based on this procedural history, what is your recommendation regarding

removal of the third residential tier?

A. Inclining block rates have been providing important conservation signals to UNS
customers since 2008. The fact that inclining block rates result in proportionally
higher charges for higher usage customers is no surprise. In fact, it is the intended
outcome of the rate design measure. I recommend that the Commission reject

UNS’s proposal to remove the third tier in its standard residential rate.

8 The Commission should consider UNS’s
proposals in the context of the modern grid

Q. What is the modern grid and why is it impertant to consider?

A. With increasing availability of new technologies, the fundamental operation of the
distribution grid is changing. In the evolution to the modern grid, the consumer is
becoming a much more active participant in the production and consumption of
their electricity through various DERs.'*® The modern grid will empower
customers of all sizes to manage their energy usage and production in
coordination with the utility for the benefit of both the consumer and the grid.
Small customers may participate through third party aggregators, while larger and
more sophisticated customers may participate directly. Transition to the modern
grid is being driven by technology development. This is already happening and
will continue to accelerate as prices for photovoltaic generators, distributed

energy storage, electric vehicles, and other technologies continue to decrease.

%3 Decision No. 70628 at 46:22-23 (Dec. 1, 2008).

196 See Steve Corneli & Steve Kihm, Lawrence Berkeley Nat’l Lab., Electric Industry Structure
and Regulatory Responses in a High Distributed Energy Resources Future 1 (Nov. 2015),
available at https://emp.tbl.eov/sites/all/files/Ibnl- 1003823 ndf.
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1 It is crucial that the Commission recognizes this evolution in order to ensure that

2 DERSs can be deployed in a way that provides maximum grid support and

3 improves reliability, while lowering overall costs and maximizing consumer

4 benefits. In a recent report from Lawrence Berkeley National Laboratory

5 (“LBNL”), economists found that “DERs will not only improve customers’

6 energy costs, resilience and power quality, they can help utilities avoid risky

7 capital expenditures and operate their systems more efficiently. By facilitating

8 DER:s, utilities can both lower their costs and increase the benefits they can offer

9 customers who deploy DERs . . . 17
10 Q. How should the Commission address the evolution to a modern grid?
11 A The Commission has already begun to consider the evolution to the modern grid.
12 In late 2013, Commissioner Burns opened Docket No. E-00000J-13-0375 entitled
13 “In the matter of the Commission’s Inquiry into Potential Impacts to the Current
14 Utility Model Resulting from Innovation and Technological Developments in
15 Generation and Delivery of Energy.” The Commission has held many useful
16 workshops in this docket, which have provided important information on
17 emerging technologies. The Commission should build on this work to proactively
18 look at how to develop DERs in the way that maximizes grid benefits and
19 reliability, reduces costs, and facilitates customer choice. The Commission should
20 require UNS and other Arizona utilities to prepare distributed resource plans that
21 examine the potential for all types of DERs and identify the specific grid services
22 that DERs can provide in order to produce the maximum benefit for both the grid
23 and consumers. Distributed resource planning should be extensive and specific
24 enough to identify the location and characteristics of DERs that would be most
25 beneficial. The Commission should then require the utilities to develop sourcing
26 plans to encourage deployment of DERs in the locations, quantities, and with the
27 characteristics that best meet the needs of the grid and provide the maximum
28 value for customers.

197 ]d.
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1 According to the LBNL study:

2 “DERs—with appropriate levels of coordination or virtual integration—can
3 augment the capabilities of the distribution system and even reduce the amount of
4 capital the utility must invest in it. Further, to the extent DER owners and hosts
5 can realize additional value from DER ownership by, for example, providing
6 frequency regulation or voltage support to the wholesale markets and the local
7 distribution system, this leveraging of utility investment can be further enhanced.
8 In effect, by substituting for utility investment, customer DERs can help keep
9 utility revenue requirements within the bounds that increasingly price-sensitive
10 customers will pay for.”'*
11 Q. Does UNS have any policies, plans, or incentives related to evolving grid
12 technologies?

13 A To date, UNS’s grid evolution policies and planning have been limited. While the

14 Company is planning to install meters capable of providing interval data for all

15 customers and has implemented various EE programs, UNS does not have any

16 policies or plans for how to integrate demand response, energy storage, or electric
17 vehicles to maximize benefits for the grid and consumers.'” As described above,
18 while customers with electric vehicles can have large swings in energy

19 requirements, UNS has no information on the current or forecast number of

20 electric vehicles in its service territory.””’ The Company has also not performed
21 any studies to determine the ability of its existing transformers to absorb increased
22 load due to continued growth in popularity of electric vehicles.”"!

23 Q. Why should the Commission consider and address the evolution of the grid

24 in this rate case?

25 A UNS has recommended far-reaching changes to rates paid by customers who elect
26 to install DG. The changes seek to make DG less cost effective for customers and
27 will very likely slow down or stall the pace of DG deployment in UNS’s service
28 territory. DG is just one of many forms of DER that will be deployed by

198 Id. at 18 (footnotes omitted).

19 UNS Resp. to VS 2.13 (Ex. BK-2 at 5).
299 UNS Resp. to Staff 12.3 (Ex. BK-2 at 41).
2" UNS Resp. to Staff 12.6 (Ex. BK-2 at 42).
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customers or third parties on the UNS system. However, UNS has not considered
the potentially game-changing impacts of technologies like electric vehicles,
demand response, and energy storage. Instead, UNS has focused on rate
measures to slow down the pace of consumer-driven DG deployment. By
neglecting to plan for DERs and penalizing early technologies, UNS is ensuring
that the inevitable evolution of the grid will be less efficient, will come at a higher

cost, and will limit customer choice.

9 Conclusions and Recommendations

Please summarize your conclusions on UNS’s proposals.

As I have shown in my testimony, UNS has not provided a sufficient basis to
support any NEM-specific rate changes, and its various proposals designed to
reduce DG growth are flawed and would likely violate the Commission’s Rules.
Contrary to UNS’s claims, I have shown that NEM customers are not a significant
contributor to UNS’s retail sales reductions, they do not cause an inequitable cost
shift, and there is no evidence that their DG systems cause substantial grid
impacts in UNS’s service territory. As a result, UNS’s premise that DG causes

“problems” that should be fixed with a new rate design is unfounded.

UNS’s proposed solutions to the alleged “problems” created by DG are seriously
flawed and would unjustly discriminate against NEM customers. First, the
Company proposes to modify the NEM tariff to significantly reduce the credit
NEM customers receive for excess generation. However, UNS has not
demonstrated, or even analyzed, whether the reduced credit it proposes would
appropriately approximate the value of solar DG. Moreover, the proposed credit
rate would be extremely volatile and subject to gaming, and it would also likely
violate the Commission’s NEM rules. Next, UNS proposes to create a mandatory
demand charge for NEM customers. This mandatory demand charge would
effectively function as an additional fixed charge solely for NEM customers, as

residential and small commercial customers lack the tools to effectively respond
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to demand charges. In UNS’s last rate case, the Commission approved the LFCR
to address any cost recovery issues created by DG and EE. This transparent
mechanism better addresses UNS’s concerns regarding DG than its other
proposals, and there is no need for the flawed and discriminatory proposals

regarding DG that UNS has asked the Commission to approve.

UNS also failed to adequately analyze how its proposals related to DG would
impact NEM customers. The Company similarly failed to conduct the cost of
service study and benefit/cost analyses required by the Commission Rules, and it
did not consider the regulatory compliance risks created by its attempts to reduce
DG. Moreover, while UNS has proposed an Economic Development Rider to
increase economic growth in its service territory, it did not consider how its

proposals would impact solar jobs.

Finally, UNS acknowledges the need to modernize its rate design in light of new
technologies such as DG. However, its proposals are regressive and would not
modernize the Company’s rates. The Company proposes to significantly increase
fixed charges for residential and small commercial customers based on an
inappropriate methodology that over-estimated customer-related costs. I offer an
alternative assessment of customer costs based on the embedded cost study and
marginal cost study and find that the results of this assessment indicate that
current levels of basic service charges for residential and small commercial
customers are reasonable. Similarly, the company proposes to reduce its current
inclining block structure for residential rates in a manner that would undermine

conservation, EE, and DG, and it should therefore be rejected.

UNS’s proposals reflect an outdated approach that is out of step with current
trends toward grid modernization and the evolution of the grid to support
consumer demands and advances in technology. Instead, UNS and the
Commission should proactively consider how to utilize and incentivize EE, DG,
and other DERSs in a way that maximizes grid benefits, reduces costs, and

facilitates customer choice.
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What are your recommendations for the Commission?

I recommend the following:

The Commission should reject UNS’s proposal to modify the existing NEM tariff
and should not grant any waiver of the Commission’s NEM rules.

The Commission should reject UNS’s proposal to create a mandatory demand
charge for NEM customers.

The Commission should reject UNS’s proposal to include generation-related costs
in the LFCR.

The Commission should anaiyze how UNS’s proposals will impact solar jobs
when it considers the proposed Economic Development Rider.

The Commission should require UNS to use the Basic Customer Method in its
embedded and marginal costs studies in place of the Minimum System Method.
The Commission should reject UNS’s proposal to increase basic service charges
for residential and small commercial customers.

The Commission should reject UNS’s proposal to modify the existing inclining
block structure of residential rates.

The Commission should begin a formal proceeding to address distributed resource

planning.
Does this conclude your testimony?

Yes, it does.
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Program Director-DG Regulatory Policy, Vote Solar
360 22™ Street, Suite 730

Oakland, CA 94612

briana@votesolar.org
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Program Director — DG Regulatory Policy, Vote Solar
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e Analyze policy initiatives, development, and implementation related to distributed solar generation

e Review regulatory filings, perform technical analyses, and testify in commission proceedings
relating to distributed solar generation

Senior Associate, MRW & Associates

April 2007-August 2015
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proceedings
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UNS ELECTRIC INC.'S RESPONSE TO VOTE SOLAR’S FIRST SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
September 8, 2015

VS 1.04

Please provide a bill frequency analysis for net metered customers based on the same strata and
time frame as the response to VS Request 1-3 above.

RESPONSE:

Currently, the sales from net metering customers are booked in the total of their applicable
standard offer tariff and not treated separately therefore all rate schedule bill frequencies as
described in response to VS 1.03 also include net metering customers.

RESPONDENT:
Brenda Pries
WITNESS:

Craig Jones

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)

UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 001




UNS ELECTRIC INC.'S RESPONSE TO VOTE SOLAR’S FIRST SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
September 8, 2015

VS 1.05

Please provide the information requested below regarding the following statement by Mr. Dukes
at page 12, lines 9-13 of his direct testimony: “Nearly one out of every four residential
(Residential RES-01) bills issued by UNS Electric during the test year — 205,129 to be precise —
reflected usage of 300 kWh or less. Because even a studio apartment with basic appliances and
moderate usage would likely consume at least 400 kWh per month, these bills probably were
generated by vacant homes, seasonal customers and DG customers.”

a. Please indicate the basis for Mr. Dukes’ statement.

b. Please indicate what proportion of these bills is attributed to vacant homes.

C. Please indicate what proportion of these bills is attributed to seasonal customers.
d. Please indicate what proportion of these bills 1s attributed to DG customers.
RESPONSE:

a. The basis of the claim that 205,129 residential test year bills reflected usage of 300 kWh
or less can be found in the 2015 UNSE Schedule H-5 Unadjusted. The claim refers to the
standard tariff residential customers (RES-01).

The 400 kWh portion of the statement is a rough estimate based on industry experience.

b.,c. The Company does not track whether the home that belongs to a bill is vacant or for what
reason a home might be vacant.

d. Just under 5% of the 205,129 bills are attributed to residential DG customers.

RESPONDENT:
Greg Strang
WITNESS:
Dallas Dukes
Arizona Corporation Commission (“Commission™) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP™) UNS Electric, Inc. (“UNS Electric” or the “Company™)
UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas”) Ex. BK-2 002




UNS ELECTRIC INC.'S SUPPLEMENTAL RESPONSE TO VOTE SOLAR’S SECOND
SET OF DATA REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
September 29, 2015

VS 2.03

Please provide the information requested below regarding Mr. Dukes’ statements about the
Company’s proposed Economic Development Rider on pages 30-32 of his direct testimony.

a. Will customers who take service under the proposed Economic Development Rider pay
their entire share of fixed costs every year in which they take service under the Rider? If
not, please quantify the proportion of fixed costs paid by Economic Development Rider
customers in each year they receive the discount.

b. How many permanent full-time equivalent (FTE) jobs does the Company expect to be
generated as a result of the proposed Economic Development Rider?

c. How will the Company know whether a customer that starts a new business or expands
existing business operations in the Company’s service territory did so because of the
discounted electrics bills under the proposed Economic Development Rider?

d. Are there any safeguards in place to ensure that customers who qualify for the proposed
Economic Development Rider would not start a new business or expand existing business
operations in the Company’s service territory without the Rider?

RESPONSE: September 28, 2015

a. Rider 13-Economic Development Rider specifies two schedules of discounts that will
apply to a qualifying customer’s total bill over a 5-year period, if the customer remains
qualified for the entire period. The schedule of discounts applicable to a particular
qualifying customer will depend on whether the customer’s new or expanding business is
classified as Economic Development or Economic Redevelopment as defined in the rider.
To the extent that a qualifying customer’s total bill contains fixed cost recovery, that fixed
cost recovery will be reduced according to the discounts specified in Rider 13. The
Company has not estimated any possible non-recovery of fixed costs.

b. The Company has not performed this estimation.

c-d. The Company can never be 100% sure that a customer who starts a new business or
expands existing business operations in the Company’s service area is doing so solely
because of the bill discounts in the proposed Rider 13-Economic Development Rider
(EDR). UNS Electric’s incentive for proposing Rider 13 is to (i) provide additional
incentives for existing and prospective UNS Electric customers in order to support
economic development in the Company’s service territory, and (ii) provide for more
efficient use of the current system and reduce fixed cost recovery for all customers. To that
end, the Company can assure whether applicants for proposed Rider 13 meet the economic
development criteria specified in the rider, which includes written documentation of
qualification for either of two Arizona state tax credits designed to promote business
recruitment and expansion.

RESPONDENT:
Rick Bachmeier
WITNESS:
Dallas Dukes
Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP™) UNS Electric, Inc. (“UNS Electric” or the “Company”)
UNS Energy Corporation (“UNS”™) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 003




UNS ELECTRIC INC.'S SUPPLEMENTAL RESPONSE TO VOTE SOLAR’S SECOND
SET OF DATA REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
September 29, 2015

VS 2.09

Please provide forecasted distributed generation capacity (kW-AC) under each of the following
scenarios for each year from 2015-2025:

a. The Commission approves UNS Electric’s proposed modifications to the net metering
tariff.

b. The Commission disapproves UNS Electric’s proposed modifications to the net metering
tariff and leaves the current tariff in place.

RESPONSE: September 28, 2015

UNS Elecﬁ*ic is in the process of gathering this information and will provide it as soon as possible.

RESPONDENT:

Carmine Tilghman

WITNESS:

Carmine Tilghman

SUPPLEMENTAL RESPONSE: September 29, 2015

a. The Company does not have access to distributed industry business plans or business

models and is not able to make a reasonable forecast of DG capacity.

b. For the distributed generation forecast without proposed changes to the net metering tariff,
please refer to page 182 of the Company’s most recent integrated resource plan found at
https://www.uesaz.com/doc/planning/2014-UES-IRP ndf

RESPONDENT:
Carmine Tilghman
WITNESS:
Carmine Tilghman
Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)
UNS Energy Corporation (“UNS™) UNS Gas, Inc. (“UNS Gas”) Ex. BK-2 004




UNS ELECTRIC INC.'S SUPPLEMENTAL RESPONSE TO VOTE SOLAR’S SECOND
SET OF DATA REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
September 29, 2015

VS 2.13
Does the Company currently have any policies, plans, or incentives addressing: (1) grid
modernization, (2) electric vehicles, (3) demand response, (4) energy efficiency, (5) energy

storage, and (6) advanced metering? If so, please describe and provide details on each of the
Company’s policies, plans, or incentives.

RESPONSE: September 28, 2015

UNS Electric is implementing different technologies that are generally considered grid
modernization activities. These include the use of two way communications to distribution
capacitor bank controllers and line reclosers. The plan is to implement these type of capabilities
for all new or replacement activities involving this type of equipment. There are no policies or
incentive associated with this plan.

UNS Electric does not have any policies, plans or incentives associated with electric vehicles.
UNS Electric does not have any policies, plans or incentives associated with demand response.

UNS Electric does have plans and incentives associated with energy efficiency. UNS Electric
proposes an energy efficiency plan annually to the Commission for approval. UNS Electric
implements the energy efficiency plan as approved by the Commission.

UNS Electric does not have any policies, plans or incentives associated with energy storage.

UNS Electric does not have any policies or incentives associated with advanced metering. UNS
Electrics’ plan is to install meters that provide interval data for all customers. The interval data
will be stored in a meter data management system. The meter data management system is able to
aggregate the intervals into billing determinants for any type of billing rate. The customer

information system can use the billing determinants to create and issue the corresponding customer
bill.

RESPONDENT:
Jim Taylor
WITNESS:

Jim Taylor

Arizona Corporation Commission (“Commission™) UniSource Energy Services (“UES”)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP™) UNS Electric, Inc. (“UNS Electric” or the “Company™)

UNS Energy Corporation (“UNS™) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 005




UNS ELECTRIC INC.'S SUPPLEMENTAL RESPONSE TO VOTE SOLAR’S SECOND
SET OF DATA REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
September 29, 2015

VS 2.15

On page 4, lines 25-26 of his direct testimony, Mr. Tilghman states that net metering “encourages
customers to oversize their solar systems beyond their average load in order to ‘bank’ as many
credits as possible for use later.” Please provide data, analyses, and any other documentation to
support that statement that are specific to the Company’s service territory and that contemplate
distributed generation at current penetration levels and at penetration levels projected in response
to data requests VS 2-9(b) and VS 2-11(b). If applicable, please provide responses in executable
electronic format with formulas and links intact.

RESPONSE: September 28, 2015

UNS Electric is in the process of gathering this information and will provide it as soon as possible.
RESPONDENT:

Carmine Tilghman

WITNESS:

Carmine Tilghman

SUPPLEMENTAL RESPONSE: September 29, 2015

UNS Electric objects to this request as vague and ambiguous and unduly burdensome. Without
waiving this objection, UNS Electric provides the following responses:

In its service area, the Company’s experience is fact is that a typical solar facility is designed to
be as close to “net zero™ as possible, which also appears to be typical in other utility service areas.
As such, with all solar generation being produced only during daylight hours and with a capacity
factor of only (approximately) 25%, the maximum peak generation from the solar facility from a
typical near net-zero facility is anywhere from 25-50% higher than the customer’s average summer
load; and significantly higher than the customer’s average load during most of the year.

RESPONDENT:
Carmine Tilghman
WITNESS:
Carmine Tilghman

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”)

UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 006




UNS ELECTRIC INC.'S SUPPLEMENTAL RESPONSE TO VOTE SOLAR’S SECOND

SET OF DATA REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE

DOCKET NO. E-04204A-15-0142
September 29, 2015

VS 217

Please provide the information requested below regarding the following statement by Mr.
Tilghman on page 5, lines 10-12 of his direct testimony: “Increased intermittent generation creates
greater load imbalance and fluctuations in voltage and frequency requiring additional ancillary
services.”

a.

Please provide data, analyses, and any other documentation to support this statement that
are specific to the Company’s service territory and that contemplate distributed generation
at current penetration levels and at penetration levels projected in response to data requests
VS 2-9(b) and VS 2-11(b). If applicable, please provide responses in executable electronic
format with formulas and links intact.

b. Please quantify the level of additional ancillary services required on the Company’s system
due to current levels of distributed solar generation. Please answer separately for each of
the following services: (1) load balancing, (2) frequency support, (3) voltage support, (4)
spinning reserves, and (5) non-spinning reserves.

C. Please indicate the total annual capital cost expenditures incurred by the Company over the
last five years related to provision of ancillary services that were incurred as a direct resuit
of distributed generation at current penetration levels. Please answer separately for each
of the following services: (1) load balancing, (2) frequency support, (3) voltage support,
(4) spinning reserves, and (5) non-spinning reserves.

d. Please indicate the total levels of each type of ancillary service in the Company’s territory.
Please answer separately for each of the following services: (1) load balancing, (2)
frequency support, (3) voltage support, (4) spinning reserves, and (5) non-spinning
reserves.

e. Please indicate the total capital cost expenditures incurred by the Company over the last
five years related to each type of ancillary service in the Company’s territory. Please
answer separately for each of the following services: (1) load balancing, (2) frequency
support, (3) voltage support, (4) spinning reserves, and (5) non-spinning reserves.

RESPONSE: September 28, 2015

UNS Electric is in the process of gathering this information and will provide it as soon as possible.

RESPONDENT:

Carmine Tilghman

WITNESS:

Carmine Tilghman

SUPPLEMENTAL RESPONSE: September 29, 2015

UNS Electric objects to this request as vague and ambiguous and unduly burdensome. Without
waiving this objection, UNS Electric provides the following responses:

a. As noted in UNS Electric’s response to VS 2.14, the Company relies on information
provided by respected entities such as NERC, WECC, and others to provide supporting
data for these statements.

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)

Fortis Inc. (“Fortis™)
Tucson Electric Power Company (“TEP”)

UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas™)

UniSource Energy Development Company (“UED”)
UNS Electric, Inc. (“UNS Electric” or the “Company”)

Ex. BK-2 007




UNS ELECTRIC INC.'S SUPPLEMENTAL RESPONSE TO VOTE SOLAR’S SECOND
SET OF DATA REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
September 29, 2015
b. Due to the fact that the entire service territory is controlled as one balancing authority
(under TEP), it is impractical and overly burdensome to isolate and identify specific

quantities of individual ancillary services or associated costs.

C. See UNS Electric’s response to 2.17(b).
d. See UNS Electric’s response to 2.17(b).
e. See UNS Electric’s response to 2.17(b).

RESPONDENT:
Carmine Tilghman
WITNESS:
Carmine Tilghman
Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”)
UNS Energy Corporation (“UNS™) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 008




UNS ELECTRIC INC.'S SUPPLEMENTAL RESPONSE TO VOTE SOLAR’S SECOND
SET OF DATA REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
September 29, 2015

VS§2.21

Please provide the information requested below regarding the following statement by Mr.
Tilghman on page 6, lines 5-6 of his direct testimony: “Most [net metering] customers attempt to
generate between 90%-100% [of their connected load annually].”

a. Please provide data, analyses, and any other documentation to support this statement that
are specific to the Company’s service territory. If applicable, please provide responses in
executable electronic format with formulas and links intact.

b. Please define “connected load” and the relationship between connected load and peak load
for a customer.

RESPONSE: September 28, 2015

UNS Electric is in the process of gathering this information and will provide it as soon as possible.
RESPONDENT:

Carmine Tilghman

WITNESS:

Carmine Tilghman

SUPPLEMENTAL RESPONSE: September 29, 2015

a. Customer applications received by the Company validate the fact that most applications
and system sizes are designed to provide a near net-zero home based on the customer’s
annual consumption.

b. Connected load used in this context is the customer’s annual consumption. The relationship
between a customer’s connected load and peak load varies by customer and cannot be
“defined”. A customer’s peak load can be daily, seasonal, or annual and represents their
instantaneous peak consumption.

RESPONDENT:
Carmine Tilghman
WITNESS:
Carmine Tilghman
Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)
UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 009




UNS ELECTRIC INC.'S SUPPLEMENTAL RESPONSE TO VOTE SOLAR’S SECOND
SET OF DATA REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
September 29, 2015

VS 2.24

On page 6, lines 16-19 of his direct testimony, Mr. Tilghman states: “Excess energy does not
always ‘flow to the next door neighbor’ as is often quoted. During times of high export and low
customer load, neighbors of exporting customers often have low usage as well, resulting in the
energy flowing back up through the distribution system.” Please provide data, analyses, and any
other documentation to support any negative impacts resulting from “energy flowing back up
through the distribution system” that are specific to the Company’s service territory and that
contemplate distributed generation at current penetration levels and at penetration levels projected
in response to data requests VS 2-9(b) and VS 2-11(b). If applicable, please provide responses in
executable electronic format with formulas and links intact.

RESPONSE: September 28, 2015

UNS Electric 1s in the process of gathering this information and will provide it as soon as possible.
RESPONDENT:

Carmine Tilghman

WITNESS:

Carmine Tilghman

SUPPLEMENTAL RESPONSE: September 29, 2015

UNS Electric objects to this request as vague and ambiguous and unduly burdensome. Without
waiving this objection, UNS Electric provides the following responses:

A number of circuits within both UNS Electric and TEP’s systems have shown to have reverse
current flow on at least one phase due to distributed generation. This is a result of random
installations of customer sited distributed generation systems, resulting in unbalanced current
flows on phases. This phenomenon is a relatively new issue that has been identified as a result of
individual DG systems being connected single phase to a distribution system that was originally
designed for one way power flow from the three phase system with equal loading among the
phases. Unbalanced distributed generation between phases creates reverse power flows, which the
system may see as a fault condition.

RESPONDENT:
Carmine Tilghman
WITNESS:
Carmine Tilghman
Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES™)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)
UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 010




UNS ELECTRIC INC.'S RESPONSE TO VOTE SOLAR’S THIRD SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
November 2, 2015

VS 3.01

Please provide the information requested below regarding the following statement by Mr.
Tilghman at page 7, lines 14-17 of his direct testimony: “The Renewable Credit Rate — currently
proposed to be 5.84 cents per kWh — is equivalent to the most recent utility scale renewable
energy purchased power agreement connected to the distribution system of UNS Electric’s
affiliate, TEP.”

a. Please provide all data, analyses, and other documentation that were used to
support this proposal.
b. Please indicate the type of utility scale renewable resource associated with the

purchased power agreement referred to in the statement.

c. Please indicate the date of the purchased power agreement referred to in the
statement.
d. Please indicate the capacity of the resource associated with the purchased power

agreement referred to in the statement.

€. Please provide all pricing details of the purchased power agreement referred to in
the statement. Please include detailed terms related to payments for energy,
capacity, and other services, as well as any escalation terms.

f. Please provide the information requested in subparts (b) through (e) of this
question for all renewable energy purchased power agreements signed by UNS
and TEP in the last five years. For each agreement, please indicate whether the
agreement was with UNS or TEP.

RESPONSE:

THE FILE LISTED BELOW CONTAINS COMPETITIVELY-SENSITIVE
CONFIDENTIAL INFORMATION THAT IS ONLY BEING PROVIDED TO THE
REQUESTING PARTY PURSUANT TO THE TERMS OF THE PROTECTIVE
AGREEMENT.

a. Please see STF 2.038 Avalon Solar Facility-Competitively Sensitive Confidential.pdf,
Bates Nos. UNSE\013366-013386, for the Avalon Solar Facility contract (Phase II).

b. The facility is a ground-mounted single-axis tracking PV system.
C. The agreement is dated December 17, 2014.
d. Expected facility capacity is 21.526 MW (DC).

e. Please refer to agreement. Contract price is fixed with no escalation and is all-inclusive for
energy, capacity, and environmental attributes.

f UNS has recently filed a PURPA solar agreement, which can be viewed publicly under
Docket NO. E-04204A-15-0314, dated August 31, 2015 for a 70 MW(ac) single axis
tracking facility priced at the company’s calculated avoided cost for 25 years (see Exhibit
E of contract). Contract is awaiting ACC approval.

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES™)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)

UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas”) Ex. BK-2 011
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UNS ELECTRIC INC.'S RESPONSE TO VOTE SOLAR’S THIRD SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
November 2, 2015

The following is a list of new TEP contracts signed in the last 5 years (assignment of older contracts
excluded):

(a.)  1.0452 MW (dc) DCI panel tracking facility, dated October 1, 2015. Contract Price
$58.00 per MWh, fixed with no escalation and includes all energy, capacity, and
environmental attributes.

(b.) 1.38 MW(dc) LCPV facility, dated March 23, 2013. Contract Price $108.75 per
MWh plus lease and land adjustments, fixed with no escalation and includes all
energy, capacity, and environmental attributes.

Additionally, TEP has utility scale solar projects connected to its EHV transmission
system (non-distribution) that are single axis tracking PV facilities with all-
inclusive fixed pricing (no escalation) that ranges from $68.30 per MWh for a 2013
project to $50.60 per MWh for a 2015 solar facility. Even though the most recent
contract is lower than the value being proposed as the current market price, it is not
being used at the equivalent utility scale market price due to the fact that it is
connected to the Company’s EHV system and not its distribution system.

RESPONDENT:
Carmine Tilghman
WITNESS:
Carmine Tilghman

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”)

UNS Energy Corporation (“UNS™) UNS Gas, Inc. (“UNS Gas”) Ex. BK-2 012




UNS ELECTRIC INC.'S RESPONSE TO VOTE SOLAR’S THIRD SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
November 2, 2015

VS 3.03

Please provide the information requested below regarding the following statement by Mr. Jones at
page 15, lines 1517 of his direct testimony: “For distribution services, the cost of serving these
partial requirements customers is typically the same or higher than it was when the customer was
a full requirements customer.”

How does Company define the term “typically” as used in this sentence?

b. Please provide an estimate of the average increase in distribution services costs when a
customer elects to install distributed generation.

c. Footnote 4 states distributed generation customers “may require additional investments in
the distribution system.” Please indicate whether UNS has completed any additional
investments in the distribution system due to partial requirements customers on its system.
If the answer is yes, please provide the annual expenditures on such investments in each of
the last 5 years.

RESPONSE:

a. In this instance, “typically” means...the cost of serving these partial requirements
customers “normally” is the same or higher than it was when the customer was a full
requirements customer.

b. The Company has not performed a specific study to determine what the additional
distribution system cost increases are caused by connecting a partial requirements
customer to the distribution system is precisely, but is certain that the added equipment,
personnel time, training and energy needs will typically generate additional costs and
burdens on the existing distribution system when compared to the costs associated with
serving a full requirements customers. Items contributing to this additional costs include,
but are not limited to: equipment and services necessary to provide ability to bi-
directionally meter these generators and the related system controls needed to allow this
type of usage, special disconnect equipment, voltage and power quality issues created by
inverters, intermittency mitigation resources and necessary reserves, additional safety
considerations and training, longer outage times due to back-feed onto the system from
these distributed generation sources, dedicated customer service representatives and
related training, additional requirements to modify weather and other load profile
evaluations to address the intermittent loads, evaluation and accommodation of the
impacts on the utility’s system based on where the generator is located on the system, etc.

c. The Company has not attempted to track and assign all of the additional costs associated
with the above impacts caused by the addition of these partial requirements customers,
but is certain none of these services can be provided without additional costs.

RESPONDENT:
Rick Bachmeier / Craig Jones

WITNESS:

Craig Jones

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)

Fortis Inc. (“Fortis™) , UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”)

UNS Energy Corporation (“UNS™) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 013




UNS ELECTRIC INC.'S RESPONSE TO VOTE SOLAR’S THIRD SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
November 2, 2015

VS 3.08

Please provide the information requested below regarding the following statement by Mr. Jones at
page 37, lines 21-24 of his direct testimony: “Modifying the rates to include a higher proportion
of fixed costs in the monthly basic service charges will send customers the right price signals and
provide additional support for the Company’s efforts to promote EE and DG.”

a. Please explain how increasing the monthly fixed charge will provide additional support for
the Company’s efforts to promote EE and DG.

b. Please describe the Company’s current policies, plans, and incentives to promote EE and
DG.

C. Please describe any future policies, plans, and incentives the Company plans to implement
to promote EE and DG.

d. Has the Company evaluated how its proposed rate structure would impact customer
demand for EE and DG?

€. Has the Company evaluated decoupling as a method of promoting both Company and

consumer investments in EE and DG? If so, please describe how decoupling was
considered and provide any supporting documentation.

RESPONSE:

a. More fixed costs being recovered through a fixed charge reduces the amount of fixed cost
recovery lost due to the promotion of EE and DG.

b. Please refer to the Company’s recent EE and REST implementation plans that have been
docketed with an approved by the Commission.

C. Please refer to the Company’s recent EE and REST implementation plans that have been
docketed with and approved by the Commission.

d. The Company is not aware of any specific studies performed by the Company that would
be responsive to this request. However, creating a three part rate will promote the use of
equipment and systems that will reduce a customer’s capacity needs instead of just
offsetting volumetric needs. Offsetting volumetric needs only contributes to the reduction
in fuel and purchased power, it does not reduce capacity needs. By creating a rate structure
that promotes a reduction in capacity needs, the rate structure will provide a better end
result to the promotion or EE and DG. By creating a rate structure that allows those
customers who can modify their habits in a manner that truly helps the system, both the
system (i.e. other customers) and the participating customer will benefit.

e. Yes. The LFCR was approved by the Commission in Company’s last rate case. A portion
of the costs not paid by the partial requirements customers is recovered through the LFCR
by passing it on to the other customers, but not all of the lost fixed cost revenue is recovered
through the LFCR. Improving cost recovery through rate design is a much better option.

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP™) UNS Electric, Inc. (“UNS Electric” or the “Company™)

UNS Energy Corporation (“UNS™) UNS Gas, Inc. (“UNS Gas”) Ex. BK-2 014




UNS ELECTRIC INC.'S RESPONSE TO VOTE SOLAR’S THIRD SET OF DATA

REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142

RESPONDENT:
Craig Jones
WITNESS:

Craig Jones

Arizona Corporation Commission (“Commission”)
Fortis Inc. (“Fortis”)

Tucson Electric Power Company (“TEP”™)

UNS Energy Corporation (“UNS”)

November 2, 2015

UniSource Energy Services (“UES™)

UniSource Energy Development Company (“UED”)
UNS Electric, Inc. (“UNS Electric” or the “Company™)

UNS Gas, Inc. (“UNS Gas”)

Ex. BK-2 015




UNS ELECTRIC INC.'S RESPONSE TO VOTE SOLAR’S THIRD SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
November 2, 2015

VS 3.14

Please provide the following information regarding the tab entitled ‘“‘Function Allocators” in 2015
UNSE Schedule G — COSS xlIsx:

a. Please indicate the source and underlying calculations and/or documentation to support the
values presented in the following cells of the spreadsheet: 140, 141, J43, 144, 1137, N137,
1145, N145, I155, N155.

b. Please provide the equivalent functional allocators that were approved in the Company’s
last rate case in Docket E-04204A-12-0504.

c. To the extent any of the allocators presented in this case differ from the allocators approved
with adoption of the Company’s last rate case, please provide an explanation of the
difference and the Company’s rationale for updating the allocators.

RESPONSE:

a. The percentages included in the cells referenced above represent the results of the Marginal
Cost Study approach used in this case as described in Craig Jones’s direct testimony on
pages 25 through 31.

b. Please see VS 3.14b.xlsx, which provides the function allocators used in the last Cost of
Service Study and approved in the last rate case. The Excel file is not identified by Bates
numbers.

c. The minimum system method used in this case was not developed or presented in the last

approved case. Although it would have been preferred, the Company did not complete
such a study in the last rate case. See response to STF 2.068 for a narrative and excel file
discussing the allocations in COSS.

RESPONDENT:
Brenda Pries
WITNESS:

Craig Jones

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”)

UNS Energy Corporation (“UNS™) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 016
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UNS ELECTRIC INC.'S RESPONSE TO VOTE SOLAR’S THIRD SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
November 2, 2015

VS 3.18

In response to VS 2.15, the Company stated: “In its service area, the Company’s experience . . . is
that a typical solar facility is designed to be as close to ‘net zero’ as possible, which also appears
to be typical in other utility service areas.” Please provide any available data, analyses, or other
documentation to support this assertion. If possible, please provide data from the Company’s
Customer Care and Billing system.

RESPONSE:

The Company reviews all contracts as they are received, and as part of the review process, verifies
that the system size is appropriate based on the customer’s usage. As such, the Company typically
sees solar system size designed to approximate the customer’s annual consumption. The Company
is also well aware that promotional materials and sales presentations by solar leasing companies
are presented promoting net (or near) zero consumption in order to “climinate you electric bill”.

Providing all customers’ data to show this premise would be unduly burdensome and would
require not only the download of all NEM customers’ data, but the calculation of total customer
load versus production. This data is not readily available from the Company’s CC&B system and
would require manual calculation of each customer’s data. As such, the Company objects to
providing this data.

RESPONDENT:
Carmine Tilghman
WITNESS:
Carmine Tilghman
Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company)
UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas”) Ex. BK-2 020




UNS ELECTRIC INC.'S RESPONSE TO VOTE SOLAR’S THIRD SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142

November 2, 2015

VS 3.21

Please provide the information requested below regarding the Company’s response to VS 2.24:

a. Please provide the number of circuits in each of UNS’s and TEP’s systems that have shown
to have reverse power flow.

b. For each circuit identified, please indicate the date that circuit was identified as having
reverse power flow.

c. For each circuit identified, please indicate the circuit capacity rating and the total capacity
of installed distributed generation on that circuit (kW-AC).

RESPONSE:

UNS Electric objects to this request because the Company does not possess the information
requested in the form it is requested and producing it in that form would be unduly burdensome
and time consuming.

There are thousands of individual circuits from shared transformers to distribution feeders to
substations that would require specific monitoring equipment to provide this information. The
Company has found, that during either routine or specific testing, times when energy flow has been
reversed. The Company does not; however, have equipment installed on all circuits that monitor
and store this information.

RESPONDENT:
Carmine Tilghman
WITNESS:
Carmine Tilghman
Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”™)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED™)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”)
UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas”) Ex. BK-2 021




UNS ELECTRIC INC.'S RESPONSE TO VOTE SOLAR’S THIRD SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142

November 2, 2015

VS 3.24

Please provide the information requested below regarding the Company’s Response to Staff 2.035:

a. Please indicate the number of distribution circuits that have been selected for SynerGEE
software analysis.

b. Please indicate why these circuits were selected.

c. Please describe any plans to expand SynerGEE software analysis to additional circuits,
including the criteria for selection of additional circuits.

d. Please identify the number of circuits in which SynerGEE powerflow software analysis
indicated PV generation would have an impact to operations.

€. Please define “impact to operations™ as used in this response.

f. Please describe, and to the extent possible quantify, any impact on operations identified in
response to VS 3.25(d).

RESPONSE:

a. SynerGEE Powerflow software is used to model all Company circuits when required

b. Generation Interconnection requests, system reinforcement projects, capacitor placement

studies, customer voltage complaints.
c. See (a) above

d. Three PV generation interconnection studies done with SynerGEE power flow software
indicated existing distribution facilities could not support the proposed generation source,
and would therefore have an impact on operations.

e. Impact to operations in this context refers to any contribution from the proposed generation
source that negatively affects operations. Power flow studies associated with distributed
generation interconnection requests include analysis of steady-state voltage, voltage
flicker, and fault current with and without the proposed generation source.

f. There is no section (d) to question VS 3.25.
RESPONDENT:

Chris Lindsey

WITNESS:

Carmine Tilghman

Arizona Corporation Commission (“Commission™) UniSource Energy Services (“UES™)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”)

UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 022




UNS ELECTRIC INC.'S RESPONSE TO VOTE SOLAR’S THIRD SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
November 2, 2015

VS 3.34

Please provide information on the number of residential customers in the Company’s service area
with evaporative cooling and the number with refrigerated AC. If available, please provide
average load profiles for these two customer types.

RESPONSE:

A 2010 study by Navigant Consultant provided the following breakdown of air conditioning
system types for UNS Electric:

Central AC: 33%

Central Heat Pumps: 37%
Evaporative (Swamp) Cooler: 26%
Room A/C: 2%

Other: 2%

Source: Navigant Consulting, May 2011, “Demand-side Management (DSM) 2010 Targeted
Baseline Study for Tucson Electric Power, Unisource Electric and Unisource Gas.”

The Company does not have more recent data nor load profiles for these customer types.
RESPONDENT:

Sandra Holland

WITNESS:

Craig Jones

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”)

UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 023
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UNS ELECTRIC INC.'S RESPONSE TO VOTE SOLAR’S FORTH SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
November 18, 2015

VS 4.4
Please provide the information requested below regarding the Company’s response to VS 3.24:

a. In response to VS 3.24(a), the Company stated that “SynerGEE Powerflow software is
used to model all Company circuits when required.” Please indicate the number of
circuits that have required modeling with SynerGEE Powerflow software.

b. In response to VS 3.24(d), the Company stated: “Three PV generation interconnection
studies done with SynerGEE power flow software indicated existing distribution facilities
could not support the proposed generation source, and would therefore have an impact on
operations.” How many PV interconnection studies have been done overall with
SynerGEE power flow software?

c. The sub question number referenced in VS 3.24(f) was incorrect. Please describe, and to
the extent possible quantify, any impact on operations identified in response to VS
3.24(d).

RESPONSE:

a. SynerGEE Powerflow software is the current tool used by the Company to model power

flow on the distribution system. 18 circuits in Santa Cruz County and 12 circuits in Mohave
County have been modeled using SynerGEE Powerflow software.

b. SynerGEE Powerflow software is used for both UNS Electric and Tucson Electric Power.
Seven (7) PV interconnection studies have been completed with SynerGEE Powerflow
software; two (2) for UNS Electric and five (5) for Tucson Electric Power.

c. Two (2) interconnection studies identified that the addition of generation would overload
existing Company feeder conductors. For these two instances, upgrading the existing
overhead feeder conductor was identified as a possible solution for supporting the proposed
generation facilities.

One (1) interconnection study identified that the addition of generation would create high-
voltage and therefore violate the operating voltage criteria. Power factor correction at the
generation facility was found to mitigate the problem.

RESPONDENT:
Christopher Lindsey
WITNESS:
Carmine Tilghman
Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)
UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 024




UNS ELECTRIC INC.'S RESPONSE TO STAFF’S SECOND SET OF DATA REQUESTS
REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
August 31, 2015

STF 2.017

Retail Sales: Please provide in an Excel worksheet a summary of the impact (by month) of DG
(by type) in UNS Electric’s service area since January 2006 to the present. Provide the number
of installations, total annual kWh (generated, used on-site and/or sold to the Company) and the
peak load reductions from DG installations. Also please provide each of the Company’s various
forecasts for DG over that same period.

RESPONSE:

UNS Electric has data from the beginning of 2008 for DG systems. The Company does not track
peak load reductions from DG installations, or conduct forecasts for DG installs.

Please see STF 2.017.xlsx for summary data. The Excel file is not identified by Bates numbers.
RESPONDENT:

Carmine Tilghman

WITNESS:

Carmine Tilghman

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES™)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electrie, Inc. (“UNS Electric” or the “Company”)

UNS Energy Corporation (“UNS™) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 025
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UNS ELECTRIC INC.'S RESPONSE TO STAFF’S SECOND SET OF DATA REQUESTS
REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
August 31, 2015

STF 2.031

Renewable Resources: Please provide a narrative discussing how the Company forecasts short
term (daily and hourly) PV generation. [Tilghman 4:18]

RESPONSE:

The Company utilizes a long standing relationship with the UA to forecast short-term (daily and
hourly) PV generation by employing renewable power forecasts they have created. These
forecasts include a number of forecasting technologies. These technologies include the use of
numerical weather models, which enable us to forecast utility solar and DG solar for up to 10
days, satellite imagery analysis, which enables us to forecast utility and DG solar power
generation for up to three hours, analysis of real-time utility and DG data, and a network of
irradiance sensors, which enables the forecasting of utility and DG solar power generation for up
to 120 minutes. Each of which will be discussed in further detail, below.

The Numerical Weather Prediction models make up the basis for the solar forecasts and allow us
to forecast up to 10 days out. These models apply a numerical representation of weather
affecting land and atmospheric processes. The specific model the Company uses is a
southwestern United States specific Weather Research and Forecast (“WRF”) model. This
model was customized by the UA to create more accurate forecasts for the Desert Southwest. A
specific modification to the model includes the running of the model at a higher resolution, in
order to capture smaller scale weather phenomena, such as terrain induced winds, clouds, and
monsoonal thunderstorms. This particular model is usually run by the UA around eight times a
day and is initialized, every time it’s run, with different data. Single model runs are highly
unlikely to produce accurate forecasts every time; therefore, multiple model runs allow us to
capture more in the forecasts. If a certain model run missed a weather event and we decided to
utilize that model run, our forecast would be blaringly inaccurate. Having multiple model runs
allows us to see the different events each model is forecasting and determine the most accurate
forecast. The models are initialized by using observed data from weather balloons, surface
weather stations, aircraft, and weather satellites. The renewable power forecasts are based on the
12 most recent weather forecasts.

The forecasting of short-term variability (up to three hours) is done by utilizing satellite image
processing, which is the use of visible and infrared channels of the GOES satellite imagery to
determine the irradiance that makes it to the ground. The irradiance calculation is combined with
the PV power plant's clear sky expectation, which is a satellite production estimate. Real-time
estimates of behind-the-meter generation can be determined from these calculations. Modeled
wind speeds at the estimated cloud height are used to propagate the satellite-derived irradiance
map forward to come up with the irradiance or PV power forecast.

A network of PV systems and irradiance sensors allow us to forecast PV power for up to 120
minutes. PV output, from the Company’s utility-scale systems and 20 residential systems, is
used as a proxy for irradiance. The UA also receives real-time production data, which is sent
every two seconds to 15 minutes, from rooftop systems’ data loggers from a local PV installer.
Custom 1irradiance sensors, developed by the UA, that communicate by means of cellular
modems are also used and send one-second resolution data every 60 seconds. Deviations from
the clear sky profiles, which were created for each of the sensors by using filtered historical data,
are interpreted and determined to be clouds or not. The clearness index (ratio of measured power
to clear sky power) is calculated for each sensor. An interpolated clearness map across the

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”) ‘
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP™) UNS Electric, Inc. (“UNS Electric” or the “Company”)

UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 028




UNS ELECTRIC INC.'S RESPONSE TO STAFF’S SECOND SET OF DATA REQUESTS
REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
August 31, 2015

forecasting domain is, then, created. The weather models’ predicted wind velocities at their
respective cloud heights determine the speed, direction, and uncertainty of the clearness map
propagation. The resulting forecasted PV power can, then, be determined from the propagated
clearness map.

The Company is also able to input information regarding any solar power plant outages into the
forecast model created by the UA. By doing this, the forecast will change to account for the lack
of availability during a given outage.

RESPONDENT:
Carmine Tilghman
WITNESS:
Carmine Tilghman
Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)
UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas”) Ex. BK-2 029




UNS ELECTRIC INC.'S RESPONSE TO STAFF’S SECOND SET OF DATA REQUESTS
REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
August 31, 2015

STF 2.033
Renewable Resources: Please provide a narrative discussing how the Company has either

implemented and/or researched the use of metering at individual PV connections (upstream of
the utility meter) to monitor PV generation at the source. [Tilghman 5:15]

RESPONSE:

The Company requires that a meter be installed at the output of all DG sources for the collection
of generation production data. For systems above 300kWac, the Company, at the customer’s
expense, installs more advanced metering equipment to obtain real-time production data for
operations purposes. This data is collected and aggregated with other systems above 300kWac
to better monitor the intermittent production of these generators. The data obtained from the
larger systems is also used to approximate the production for the other smaller customer-owned
distributed generators that do not provide real-time production data to Operations.

RESPONDENT:
Carmine Tilghman
WITNESS:
Carmine Tilghman

Arizona Corporation Commission (“Commission’) UniSource Energy Services (“UES”)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)

UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas”) Ex. BK-2 030




UNS ELECTRIC INC.'S RESPONSE TO STAFF’S SECOND SET OF DATA REQUESTS
REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
August 31,2015

STF 2.035

Renewable Resources: Please provide a narrative discussing how the Company models PV
generation at the feeder level. [Tilghman 2:15]

RESPONSE:

The Company utilizes SynerGEE Electric powerflow software to model PV generation on the
distribution system. The SynerGEE software has inverter-based generation models that can be
added to a selected distribution circuit for analysis. Powerflow simulations are then run for peak
feeder loading and minimum daytime feeder loading with and without the generation source to
determine if the PV generation will have impact to operations

RESPONDENT:
Carmine Tilghman
WITNESS:
Carmine Tilghman

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)

UNS Energy Corporation (“UNS") UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 031




REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
August 31, 2015

STF 2.079

Cost of Service: Please provide any studies, investigations, analyses or reviews performed by or
for the Company that establishes the return of the residential and/or small commercial subclasses
using distributed generation. If the Company has not performed these studies please explain why
not. [Jones 15:7]

RESPONSE:

The Company does not currently look at DG/ net metering customers as a sub-class in the COSS
nor are their billing determinants or revenues booked separately from standard offer service —
something that will be reviewed prior to the next rate case.

The Company has looked at revenue recovery from a full requirement customer vs. a DG/net
metering customer with 100% PV offset on an annual basis. See UNS Electric’s supplemental
response to UDR 1.001 dated July 30, 2015, specifically files RES Demand-DG_04-29-
15_FINAL vl.xlsx and SGS Demand-DG 04-29-15 FINAL vl.xlIsx. (The referenced files can
be accessed in UNS Electric’s electronic data room under Data Requests\Uniform Data
Requests\Attachments - 1st Set\UDR 1.001\Workpapers — Testimony\Dallas Dukes.)

UNS ELECTRIC INC.'S RESPONSE TO STAFF’S SECOND SET OF DATA REQUESTS
|
|
|
|
i
|
|

RESPONDENT:
Brenda Pries
WITNESS:

Craig Jones

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”)

UNS Energy Corporation (“UNS™) UNS Gas, Inc. (“UNS Gas”) Ex. BK-2 032




UNS ELECTRIC INC.'S RESPONSE TO STAFF’S SECOND SET OF DATA REQUESTS
REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
August 31, 2015

STF 2.119
LFCR: Please provide a recalculation of the LFCR for the previous year demonstrating the

impact of customer charges at the levels proposed by the Company and at 50% of the increase
proposed by the Company. [Jones 41:7]

RESPONSE:

Please refer to STF 2.119 LFCR Calculations.xlsx. If the Company’s proposed basic service
charges were in place, the Company estimates that the LFCR would decrease by approximately
$509,000 with respect to the Company’s 2015 LFCR filing. This is because an increase to the
basic service charge would result in a decrease to the volumetric energy delivery charges, if
everything else is held constant. Using 50% of the proposed changes to the basic service
charges, the Company estimates that the LFCR would decrease by approximately $255,000.

RESPONDENT:
Annie Trostle
WITNESS:

Craig Jones

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)

UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 033




UNS ELECTRIC INC.'S RESPONSE TO STAFF’S NINTH SET OF DATA REQUESTS
REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
September 10, 2015

STF 9.2

Please provide UNSE’s customer count, usage per customer, and total mWh sales historical data
by customer class for at least the past 10 years preferably both graphed and tabular.

RESPONSE:

Please see STF 9.2.xlsx for the requested information. The Excel file is not identified by Bates
numbers.

RESPONDENT:
Brenda Pries
WITNESS:

Craig Jones

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES™)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”)

UNS Energy Corporation (“TUNS”) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 034
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UNS ELECTRIC INC.'S RESPONSE TO STAFF’S TWELFTH SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
SEPTEMBER 24, 2015

STF 12.3

What is UNSE’s current estimate of the number of electric vehicles (EVs) in its service territory?
RESPONSE:

The Company has no information currently available that is responsive to this request.
RESPONDENT:

Todd Stocksdale/Craig Jones

WITNESS:

Craig Jones

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)

UNS Energy Corporation (“UNS™) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 041




UNS ELECTRIC INC.'S RESPONSE TO STAFF’S TWELFTH SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
SEPTEMBER 24, 2015

STF 12.6

Has UNSE performed studies to determine the ability of its existing transformers to absorb
increased load due to EVs?

RESPONSE:

No.

RESPONDENT:

Todd Stocksdale/Craig Jones
WITNESS:

Craig Jones

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)

UNS Energy Corporation (“UNS™) UNS Gas, Inc. (“UNS Gas”) Ex. BK-2 042




UNS ELECTRIC, INC.'S RESPONSE TO THE SECOND SET OF UNIFORM DATA
REQUESTS - 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0067
July 30, 2015

UDR 2.10
For each month since July 1, 2012 through December 31, 2014, please provide:
1. Total number of residential bills;
1i. Number of bills with usage less than 300 kWh;
1. Number of bills with usage between 300 and 1000 kWh; and
iv. Number of bills with usage over 1000 kWh.
RESPONSE:

Please see UDR 2.10 Bill Frequency.xlsx for monthly data from July 1, 2012 through December
31, 2014. The Excel file is not identified by Bates numbers.

RESPONDENT:
Anne Trostle (a) / Greg Strang (a-d)
WITNESS:
Dallas Dukes
Arizona Corporation Commission (“Commission™) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)
UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 043
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UNS ELECTRIC INC.'S RESPONSE TO TASC’S FIRST SET OF DATA REQUESTS
REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
July 30, 2015

TASC 1.10

Re: page 4, lines 24-25: "policies such as net metering [] encourages customers to oversize their
solar systems beyond their average load."

a. What is the average utility bill for solar customers before going solar?
b. What is the average utility bill for solar customers after going solar?
RESPONSE:

a-b. Please see UNS Electric’s supplemental response to UDR 1.001 dated July 30, 2015,
specifically files RES Demand-DG_04-29-15 FINAL vlxlsx and SGS Demand-
DG _04-29-15_FINAL vl.xlsx.

RESPONDENT:
Rick Bachmeier
WITNESS:
Carmine Tilghman

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES™)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)

UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 045




UNS ELECTRIC INC.'S RESPONSE TO TASC’S FIRST SET OF DATA REQUESTS
REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
July 30, 2015

‘TASC 1.13
Re: page 7, lines 14-17. "The Renewable Credit Rate - currently proposed to be 5.84 cents per

kWh - is equivalent to the most recent utility scale renewable energy purchased power agreement
connected to the distribution system of UNS Electric' s affiliate, TEP."

a. Please provide all documentation, assumptions, and workpapers used in determining the
5.84 cents per kWh Renewable Credit Rate.
b. Please describe in detail the methodology for determining future Renewable Credit Rates.

Please provide a forecast of future Renewable Credit Rates.

d. Were alterative methodologies considered? If so, please identify the alternatives and
provide all documents describing the alterative(s) and why the proposed methodology
was chosen over the alterative(s).

RESPONSE:

a. The 5.84 cents is simply the price paid by TEP for its most recent utility scale renewable
energy purchase power agreement.

b. Future renewable credit rates would be determined by the most recent wholesale solar
contract rate by either UNS Electric or its affiliate TEP, and would be filed with the
Commission on an annual basis. This value may stay constant from one year to the next
if no new contract has been executed; however, the Company would not allow the rate to
remain unchanged for more than two years without supporting market data.

c. The Company cannot predict the future renewable credit rates.

d. The Company considered alternatives such as (i) the Company’s avoided cost rate that is
filed each year with the Commission or (ii) the Company’s embedded fuel cost as
approved in its most current rate case. It was determined that as long as the Company has
a renewable energy requirement and would otherwise be procuring renewable energy, it
was reasonable to pay the prevailing wholesale market price for renewable energy on our
distribution grid.

RESPONDENT:
Carmine Tilghman
WITNESS:
Carmine Tilghman

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)
UNS Energy Corporation (“UNS™) UNS Gas, Inc. (“UNS Gas”)

Ex. BK-2 046




UNS ELECTRIC INC.'S RESPONSE TO TASC’S FIRST SET OF DATA REQUESTS
REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142

July 30, 2015
TASC 1.34
Re: page 21, lines 3-5.
a. How many of the residential solar PV systems in UNS's territory are sized to "yield zero
excess kWh."
b. Please provide all workpapers supporting the table on page 21.
C. What rates are assumed in this table? Le., Current, or the proposed 3-part?
d. If "current," please replicate the table with UNS's proposed 3-part rate.
RESPONSE:
a. The Company does not track this information..

b. Please see UNS Electric’s supplemental response to UDR 1.001 dated July 30, 2015,
specifically file RES Demand-DG_04-29-15 FINAL_vl.xlsx.

C. All comparisons in the table referenced in part “c” assumes the proposed 3-part rates.

d. The requested information is provided in the table on page 29 of Mr. Dukes’ Direct
Testimony and in the Excel file identified in the response to TASC 1.34(b).

RESPONDENT:

Carmine Tilghman (a) / Rick Bachmeier (b-d)
WITNESS:

Dallas Dukes / Carmine Tilghman

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)

UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas”) Ex. BK-2 047




UNS ELECTRIC INC.'S RESPONSE TO TASC’S THIRD SET OF DATA REQUESTS
REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
October 19, 2015

TASC 3.2
Tilghman p. 6, lines 14-23

Please provide all studies, conducted by or for UNS concerning:

a. Increased operations and maintenance costs, equipment wear and tear, resulting from
distributed solar generation.

b. Energy flowing back up through the distribution system resulting from distributed solar
generation.

c. For each item a through b, if UNS has not such studies, please provide any and all data,

reports or studies UNS relied upon for each statement. For each source, please provide
specific citations (e.g., page number).

RESPONSE:

a. The idea that intermittent resources create additional challenges and service on the
distribution grid is well documented throughout the industry. Whitepapers, presentations,
and other forms of documentation are widely available from organizations such as National
Renewable Engineering Laboratory (“NREL”), Massachusetts Institute of Technology
(“MIT”), Lawrence Berkley Engineering Laboratory (“LBEL”), Solar Electric Power
Association (“SEPA”), Southwest Variable Energy Resource Initiative's (“SVERI”), and
others. All of these documents are public and easily attainable by TASC. While there are
far too many to list in this response, several are listed in part “c” below.

b. The Company has not completed any studies on back flow. However, the Company sees
reverse flow at its Sacramento Substation, and its sister company, TEP, routinely has back
flow on its circuits and has recently discovered reverse flow on individual phases on at
least one of its circuits.

C. Listed below are examples of reports highlighting additional costs and O&M associated
with variable generation.

1. Western Electricity Coordinating Council’s Variable Generation Subcommittee
Marketing Workgroup whitepaper — “Electricity Markets and Variable Generation
Integration”. Read entire report pages 1-56.

2. Western Electricity Coordinating Council’s — “WECC Variable Generation
Planning Reference Book: A Guidebook for Including Variable Generation in the
Planning Process™. Read report pages 1-161.

3. MIT Study on the Future of Solar Energy, specifically Chapter 7 — Integration of
Distributed Photovoltaic Generators. htips:/mitei.mit.edu/futurecfsolar

4. North American Electric Reliability Corporation (NERC) Special Report:
Accommodating High Levels of Variable Generation, April 2009.
http://www.nerc.com/files/IVGTE Report 041609.pdf” Read all pages.

5. Western Wind and Solar Integration Study — “Analysis of Cycling Costs in Western
Wind and Solar Integration Study”. http://www nrel.gov/docs/fv120sti/54864 pdf.
Read entire report, pages 1 through 19.

6. NREL - “Fundamental Drivers of the Cost and Price of Operating Reserves”.
http://www.nrel.gov/docs/fyl 30st/58491 pdf Read entire report pages 1-57.

7. Intertek APTECH report prepared for NREL and WECC — “Power Plant Cycling

Arizona Corporation Commission (“Commission™) UniSource Energy Services (“UES™)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company™)

UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 048



UNS ELECTRIC INC.'S RESPONSE TO TASC’S THIRD SET OF DATA REQUESTS
REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
October 19, 2015

Costs” — All pages with specific references to the report Preface and Executive
Summary.
This list is sample of documents presented by various research and institutional entities
that support and validate Mr. Tilghman’s statements.

RESPONDENT:

Carmine Tilghman

WITNESS:
Carmine Tilghman
Arizona Corporation Commission (“Commission™) UniSource Energy Services (“UES™)
Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”)
UNS Energy Corporation (“UNS™) UNS Gas, Inc. (“UNS Gas”) Ex. BK-2 049




UNS ELECTRIC INC.'S RESPONSE TO WESTERN RESOURCE ADVOCATES’ FIRST
SET OF DATA REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
October 29, 2015

WRA 1.06

Does solar DG production shift the time of day that peak load occurs on the UNSE system? Please
provide data that supports your answer. If this data is not available, please explain why.

RESPONSE:

Solar production peaks at noon and its production significantly reduced by summer peak demand
hours (between 4-5 pm). As such, its low ELCC value has not yet had the effect of moving or
shifting the time of day that peak load occurs. The Company’s annual system peak has occurred
on the following dates and times over the last 5 years (since the significant introduction of
distribute resources):

2015: August 16, HE 1700
2014: July 24, HE 1600
2013: Jun 28, HE 1700
2012: Aug 8, HE 1600
2011: June 27, HE 1600

RESPONDENT:

Carmine Tilghman

WITNESS:

Carmine Tilghman

Arizona Corporation Commission (“Commission™) UniSource Energy Services (“UES”)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”)

UNS Energy Corporation (“UNS”) UNS Gas, Inc. (“UNS Gas™) Ex. BK-2 050




UNS ELECTRIC INC.'S RESPONSE TO WESTERN RESOURCE ADVOCATES’ FIRST
SET OF DATA REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
October 29, 2015

WRA 1.15

On average, do peak monthly loads for residential customers with DG on the UNSE system differ
from peak monthly loads for residential customers without DG? Please provide any data, studies,
reports, or documents the Company relies upon for its conclusion.

RESPONSE:

The Company has no actual data on whether monthly peak loads of residential customers with DG
on the UNS Electric system differ from those of residential customers without DG. The Company
does not possess metered monthly peak load data for all residential customers on the system, much
less data on peak load differences between residential customers with and without DG.

RESPONDENT:

Rick Bachmeier / Carmine Tilghman
WITNESS:

Carmine Tilghman

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)

Fortis Inc. (“Fortis™) UniSource Energy Development Company (“UED”)

Tucson Flectric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company)

UNS Energy Corporation (“UNS™) UNS Gas, Inc. (“UNS Gas”™) Ex. BK-2 051
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45.64481
51.41966
58.811468
69.1292
86.145758
10
10.579
12,1423
13.6863
15.1917
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18%
2.2%
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6.5%
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0.0%
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0.9%
1.3%
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2.2%
2.6%
3.0%
3.4%
3.8%
4.2%
4.7%
5.2%
5.8%
6.5%
7.3%
8.3%
9.7%
11.7%
17.2%
0.0%
0.4%
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14%
1.8%
2.2%
2.6%
3.0%
3.4%
3.8%
4.2%
4.7%
5.3%
5.9%
6.5%
7.3%
8.3%
9.6%
11.6%
16.9%
0.0%
0.4%
0.9%
13%
1.8%
2.2%
2.6%
2.9%
3.3%
3.8%
4.2%

5.2%
5.9%
6.6%
7.4%
8.4%
98.7%
11.7%
17.1%
0.0%
0.4%
0.89%
1.4%
1.8%
2.2%
2.6%
3.0%
3.4%
3.8%
4.2%
4.7%
5.2%
5.8%
6.5%
7.3%
8.3%
9.6%
11.6%
17.0%
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Graph P 13.xisx

2010 2011 2012 2013 2014 5 Year Average

1.4% 10.12 05 $10 510 $10 $10 $10 $10 35.048043
16% 11.34 510 $11 11 $11 s11 $11 s11 35.048043
1.8% 12.87 10-15 513 813 $13 $13 $13 $13

2.0% 14.37 1520 14 $14 315 $14 14 14

2.3% 15.78 20-25 $16 16 $16 $16 $16 $16

2.4% 17.13 25-30 $17 $17 $17 $17 $17 $17

2.7% 18.97 30-35 519 31 519 $19 $19 $19

3.0% 2127 35-40 $21 $21 $22 s21 $21 21

3.4% 2361 40-45 $24 $24 $24 524 $23 $24

3.7% 26.06 4550 $26 526 $26 $26 $26 $26

4.1% 28.67 50-55 $29 529 $29 $29 528 529

2.5% 31.49 55-60 $31 531 $32 32 $31 $32

4.9% 34.60 60-65 ¢35 35 $35 $35 $34 335

5.4% 38.16 65-70 $38 $38 $39 $39 $37 $38

6.1% 42.63 70-75 43 $43 $a3 $43 $42 343

6.8% 47,98 75-80 $48 $48 a8 49 s47 $a8

7.8% 54.59 80-85 $55 354 $55 $55 53 $54

9.0% 63.30 25-90 $63 $63 564 $64 561 $63
10.9% 76.58 90-95 $77 $76 $77 $77 §74 876
16.0% 112.33 95-100 $112 $112 $112 $113 5108 $112

1.4% 10.12

1.6% 11.36

1.8% 12.88

2.1% 1438

2.3% 15.81

2.4% 17.14

2.7% 18.9¢

3.0% 21.26

3.4% 23.60

o 3.7% 26,03 o o

:-;: ﬁgé Under/Over Payment of Monthly Fixed Costs per Bill by Percentile of Usage
2.9% 34.56 s1s

5.4% 3811 $110 s - S s - -
6.1% 42.52 $105

6.8% 47.85 $100

7.8% 54.40 95

9.0% 63.12 80 -

10.9% 76.35 s85

16.0% 11224 ::‘5’

14% 10.13 o o .
16% 11.40

65 - . e S

18% 12.96 o

2.1% 14.50 :52 Nearly Two-thirds of residential bilis do not cover

2.3% 15.95 ss0 | thefult $35 required for monthly access to the grid's - e A
24% 1732 a5 - safeand reliable service

2.7% 18.30 sa0

3.0% 21.60 S35

3.4% 23.96 $30

3.7% 26.42 s25

41% 29.05 s20

4.5% 3191 s15

5.0% 35.06 $10

5.5% 38.65 $5

6.1% 43.13 E - . ’ R
6.9% 48.45 2] 5-10 10-1% 1520 20-25 25-30 30-35 35-40 40-45 4550 50-55 55-60 60-65 6£5-70 70-75 75-80 80-85 85-90 90-95 95-100
7.8% 54.99

2.0% 63.65
10.8% 76.70
15.8% 111.91

14% 10.13

16% 1139

18% 12.93

2.0% 14.45

22% 15.88

2.4% 17.23

27% 19.15

3.0% 21.44

3.4% 23.81

3.7% 2631

4.1% 28.98

4.5% 3189

4.9% 35.08

5.5% 38.76

6.1% 43.35

6.9% 48.78

7.8% 55.42

9.0% 64.19
10.9% 77.45
16.0% 11327

1.5% 1013

1.7% 1139

1.9% 12.91

2.1% 14.40

2.3% 15.78

2.5% 17.07

2.7% 18.78

3.1% 2098

3.4% 2325

3.7% 25.62

2.1% 28.13

4.5% 30.86

4.9% 13.89 ’ -
5.4% 27.30

6.1% 2153

6.8% 46.68

7.7% 53.01

9.0% 61.36
10.8% 73.97
15.8% 108.48
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