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In Decision No. 70522 (September 30, 2008), the Arizona Corporation Commission
(“Commission”) ordered UNS Electric. Inc. (“UNS Electric”) to evaluate the feasibility and cost-
effectiveness of a pilot program to promote a “zero-net residential energy efficiency program.” In
compliance with the order, UNS Electric filed its Zero-Net Energy Homes (“ZEH”) Pilot Program on
March 30, 2009.

After the original report was filed on March 30, 2009, UNS Electric completed the 2009 update
on avoided cost calculations and met with Commission Staff to develop a methodology to determine
cost-effectiveness, based on the use of the societal cost test, that would be comparable to the
methodology used by Commission Staff in its own analysis. Additionally, Commission Staff and UNS
Electric discussed that the values used in cost-effectiveness calculations for Demand-Side
Management/Energy Efficiency Programs should be the same as those values reported in UNS
Electric's Integrated Resource Plan. As a result of these meetings, UNS Electric requested that
Commission Staff allow UNS Electric to apply the new methodology and, if necessary, revise the
original report for UNS Electric’s ZEH Pilot Program.

Attached. please find the revised UNS Electric ZEH Pilot Program, as well as a redlined copy
of the original filing, which documents the results of an analysis to explore the feasibility and cost-
effectiveness of promoting a ZEH Pilot Program and the proposed program design and incentive
levels.

The attached Pilot Program presents a program design that expands the existing New Home
Construction Program through the addition of two high-performance tiers. By using this recommended
program design, the existing Tier | energy efficient new home construction scenario, the new Tier 2
energy efficient home construction scenario and the new Tier 3 near zero-net energy homes scenario
will be integrated into a single New Home Construction Program. Homes will qualify for one of the
three tiers in the program based on a Home Energy Rating System (“HERS”) Index score. Tier 1 will
require a minimum HERS score that is <= 85, Tier 2 will require a minimum HERS score <= 70, and
Tier 3 will require a minimum HERS score <=45. This program design will allow UNS Electric to
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utilize existing delivery infrastructure and marketing to promote all three energy efficient home
construction tiers. While the additional tiers significantly enhance the energy efficiency of the New
Home Construction Program, they do not achieve 100% zero-net energy due to cost-effectiveness
concerns.

An electronic copy of the Program and its appendices will be provided upon request.

Respectfully submitted,

Phili.p Dion 8°d bz_‘*‘

Enclosures

cc: Chairman Mayes
Commissioner Newman
Commissioner Pierce
Commissioner Kennedy
Commissioner Stump
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Zero-Net Energy Homes Pilot Program

Program Concept and Description

The Arizona Corporation Commission (“Commission”), in Decision No. 70522 (September 30, 2008),
ordered UNS Electric, Inc. (“UNS Electric”) to evaluate the feasibility and cost-effectiveness for a pilot
program to promote a “‘zero-net residential energy efficiency program.” The UNS Electric “Zero-Net
Energy Homes Pilot Program” (“ZEH”) documents the results of an analysis regarding the feasibility and
cost-effectiveness of promoting the proposed ZEH program design and incentive levels. This pilot
program presents a program design that expands the existing New Home Construction Program through
the addition of two high performance tiers. By using this recommended program design, the existing Tier
1 energy efficient new home construction scenario, the new Tier 2 energy efficient home construction
scenario and the new Tier 3 near zero-net energy homes scenario will be integrated into a single New
Home Construction Program. Homes will qualify for one of the three tiers in the program based on a
Home Energy Rating System (“HERS”) Index score. Tier 1 will require a minimum HERS score that is
<= 85, Tier 2 will require a minimum HERS score <= 70, and Tier 3 will require a minimum HERS score
<= 45. This program design will allow UNS Electric to utilize existing delivery infrastructure and
marketing to promote all three energy efficient home construction tiers. While the additional tiers
significantly enhance the energy efficiency of the New Home Construction Program, they do not achive
100% zero-net energy due to cost-effectiveness concerns.

For the purposes of this report, the term “zero-net energy” is the ratio between annual energy generated
by the house through on-site renewable devices to the total annual energy used by the house.

Thus, if 75% of the annual energy a building uses comes from on-site generation, it is considered to be a
75% ZEH. There will be times when the building is exporting to the grid (more electricity being
generated than being used), times when it is importing energy from the grid (more energy being used than
being generated), and periods when there is no import or export (all the energy the building needs is being
generated on-site).

This report outlines the results of the planning study for a ZEH pilot program. As shown in
“Recommendations for Pilot Program” (page 9 below), the results of the benefit-cost analysis shows that
none of the ZEH scenarios studied actually pass the Total Resource Cost (“TRC”) test, however the
recommended ZEH scenario came very close. Even though the cost-effectiveness is marginal, UNS
Electric recommends proceeding with Tier 2 and Tier 3 standard, as an investment in market
transformation for the residential new construction sector. Over time, UNS Electric will monitor
estimated incremental costs and re-screen the program.

Target Market

The target market of the ZEH Pilot Program is comprised of all individually-metered new homes that
receive electric service from UNS Electric. This includes home developments, townhomes and
condominium projects where individual units are sold to homeowners, and custom home projects. The
program would be marketed to all builders within the UNS Electric service territory for homes that are
either all electric or have a combination of electric and natural gas energy supplies.

For the purposes of the Tier 2 energy efficiency homes and Tier 3 near zero-net energy homes options,
UNS Electric focused the enclosed savings and cost analysis on homes that are all-electric, because a
home using gas for space heating or water heating cannot be 100% zero-net, as the renewable devices
cannot replace all of the energy used by the house. However, by providing a tiered program approach,
UNS Electric will have the opportunity to promote the second tier of efficiency for homes constructed
with a combination of electric and natural gas energy supplies, even if these homes cannot achieve the
Tier 3 near zero-net approach.
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Zero-Net Energy Homes Pilot Program

Relation to UNS Electric’s Current Residential New Construction Programs

The existing UNS Electric residential new construction program already offers two construction
approaches, as described below. The Energy Smart Solar Home Program described below will most
likely be replaced by the new Tier 3 near zero-net option, if approved by the Commission.

¢ Energy Smart Homes — This program mirrors the 2006 ENERGY STAR Homes" standards.
The requirement for the program is a HERS index of 85 or lower, and the builder incentive
offered for this program is $400.

¢ Energy Smart Solar Home Program — This program is based on the Energy Smart Homes
program, in addition to solar Photovoltaic (“PV”’) or solar thermal and proper HVAC sizing. All
guidelines in the RECPP must be followed for the solar thermal or PV additions.

In order to keep program administrative costs down and to streamline the presentation of UNS Electric’s
residential new construction programs to the marketplace, the program design is to merge the zero-net
energy homes program with the existing Energy Smart Homes Program. Two additional tiers of
increasing efficiency will be added to the Energy Smart Homes program to give participating builders and
home buyers options for increasing energy savings, installing renewable energy, and receiving higher
incentives.

The levels of efficiency for the new tiers will be based on how the homes perform based on a HERS
Index score, which awards a numerical value gauging the homes performance. Higher performing homes
achieve a lower HERS score.

In order for homes to qualify for each tier, they must meet the minimum HERS Index Scores from on-site
testing by certified HERS Raters as shown in Exhibit 1.

Exhibit 1: HERS Index Scores for Residential New Home Construction Program

Tier 1 (Existing Program) HERS Index Score of <= 85
Tier 2 (New Level Energy Efficiency Only) HERS Index Score of <= 70
[New Level 50% Zero-Net energy) HERS Index Score of <= 45

A number of additional items will be added to the construction standards in order for builders to achieve
the second tier (HERS 70) and the third tier (HERS 45). As a result of these necessary additions, the
incremental cost to build homes to the higher tiers will increase, and therefore, the recommended
incentive to the builder will also increase. Modifications to the construction standards to achieve the Tier
2 and 3 homes are likely to include:

e Qreater envelope and HVAC energy efficiency standards;
¢ Ducts are located within conditioned space;
¢ Both PV and solar water heating on all homes on the ZEH;

e Passive solar design that incorporates passive solar heating in the winter and shading in the
summer for the highest efficiency homes;

o Energy Star® fixed appliances, and;
o CFL lighting.
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Zero-Net Energy Homes Pilot Program

Program Objectives
The Program’s objectives are:
e Reduce peak demand and overall energy consumption (electric) in new homes;

e Implement programs that include more aggressive energy efficiency standards that produce
savings of at least 20% above baseline (HERS 70) and a near zero-net percentage of at least 50%
(HERS 45) where approximately 50% of annual energy used by the home will come from on-site
renewable generation;

¢ Stimulate the installation of solar photovoltaic systems and solar water heaters in new homes;

e Stimulate energy efficiency standards that are higher than EPA/DOE Energy Star Homes®
performance standards;

e Stimulate construction of new homes that are inspected and tested to assure energy performance;

e Stimulate the installation of high efficiency heating and cooling systems, envelope, lighting, and
fixed appliances (Energy Star® products);

o  Assist sales agents with promoting and selling of zero-net energy homes;
e Provide information to help explain the benefits of zero-net energy home features;

e Train builder construction staff and sub-contractors in advanced building-science concepts to
reach zero-net energy goals through improved design and installation practices, and through the
installation of renewable energy devices;

® Increase homebuyer awareness and understanding of the benefits they receive from living in a
zero-net energy home and how they can improve the performance of their home; and

¢ Educate builders who: 1) are not familiar with energy savings and on-site generation potential; 2)
may be uncertain about zero-net energy performance; and 3) may be concerned about high initial
costs for construction measures.

Products and Services
The ZEH Pilot Program design would provide several products and services, including;
e Promotion of builders and subdivisions that achieve zero-net energy levels of at least 50%;
* Builder and sub-contractor education and training;
* Educational and promotional materials for builders and new home buyers; and

Homeowner or builder incentives for achieving increasing energy efficiency and zero-net energy levels as

measured by a HERS index score of either <= 70 or <=45.
L. _________________________________________________________________________________________________________________________|]

Program Budget

This section presents an estimate of only the additional incremental cost associated with promotion of a
multi-tiered program that includes Tier 2 and Tier 3 options. Exhibits 2 and 3 present estimated pilot
program budgets over a three-year period, from 2010-2012. This budget represents only the incremental
increase in budget over the budget approved for the current Energy Smart Home Program, Overall, the
Company anticipates that 25 homes per year will participate in the pilot program in 2010, of which 70%
will be at Tier 2 and 30% at Tier 3, with overall participation increasing at 10% per year over time.”
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Zero-Net Energy Homes Pilot Program

On average, over the life of the program, incentives are expected to account for 85% of the total budget.

Exhibit ‘1: 2010-2012 Program Budget ’Details

 Yew |20 | wu | 2om
Financial Incentives $48,000 | $52,500 | $55,500
Total Direct Implementation $7,068 | $7,106 | $7,143
Total Marketing Allocation $860 $929 $997

Total Administrative and O&M $696 $752 $808

Cost Allocation
Total EM&V Cost Allocation $158 $170 $183
Total Program Budget | $56,782 | $61,457 | $64,631

Exhibit 2: Incentives as % of Program Budget

Year 2010 | 2011 | 2012
Total Budget $56,782 | $61,457 | $64,631
Incentives $48,000 | $52,500 | $55,500
Administrative Costs $8,782 | $8,782 | $8,782
Incentives as % of Budget 85% 85% 86%

Pilot Program Design Methodology

The approach used in the feasibility assessment for a ZEH program was to develop a baseline simulation
model of a new home; and then several versions of the baseline model with increasing levels of energy
efficiency, and, finally, several versions of the energy efficiency models with increasing levels of zero-net
energy goals.

The four stages of the study were:

1) Define and simulate a baseline home, reflecting current practice for new single family homes in
Kingman, Arizona, as an approximate representative location for UNS Electric territory. The
home was modeled as all-electric;

2) Define and simulate three homes with increasing levels of efficiency. The targets for the models
were a 30%, 40% and 50% reduction in annual energy use;

3) Simulate three homes with increasing levels of zero-net energy by adding both solar water
heating and solar PV. The targets for the models were 50%, 75%, and 100% zero-net energy
levels. These models were based on either the 30% or the 50% energy efficiency home; and
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Zero-Net Energy Homes Pilot Program

4) Combine estimated demand and energy savings from all of the models, incremental costs over
baseline costs, and other utility data to produce a benefit-cost test result for each model. This was
done in the format of a Measure Analysis Sheet.

The models were developed with the eQuest™ simulation software to generate savings estimates, and, in
addition, the homes were modeled with REM/Rate simulation software in order to determine what HERS
index they would achieve.

The baseline home simulation model was an all-electric, 1,850 square-foot home in Kingman, Arizona.
The level of efficiency in the baseline model was based on a combination of three sources: the 2007
Enovity Report', the 2003 International Energy Conservation Code for residential new construction, and a
2009 study completed by Summit Blue Consulting to determine baseline construction standards in the
UNS Electric service territory.

In total, nine cases were developed, three of which were energy efficiency, three zero-net models based
on a 30% energy efficient house, and three zero-net models based on a 50% energy efficient house.

In developing the energy efficiency-only models, a goal of 30%, 40% and 50% reduction in annual
energy use over the baseline was initially set. Various efficiency measures were added to the baseline to
produce increasing levels of savings, including the following:

e Orientation: Orienting a house in a north-south direction. (This is normally not possible when
working with production builders in subdivision design, and can typically only be applied to custom
projects.);

* Windows: Reducing total window area; increasing window area on south-facing wall to increase
passive solar heating; and reducing glass U and SHGC values;

e HVAC Measures: Reducing infiltration, reducing duct leakage, heat pump quality installation,
increasing heat pump SEER and COP or HSPF values, moving ducts into conditioned space;

e Envelope: Increasing R values in walls and ceiling;
e Lighting: Reducing lighting power density; and
o Appliances: Replacing standard fixed appliances with Energy Star® fixed appliances.

The zero-net cases had goals of 50%, 75%, and 100% zero-net energy for the year. They were based on
either the 30% energy efficient home, or the 50% energy efficient home.

In developing the zero-net models, estimated hourly output from a solar water heating system and a solar
PV system were subtracted from the hourly total energy use of the 30% energy efficiency or 50% energy
efficiency model results, giving the net hourly and net annual use of the home. The solar output was
estimated using PVWatts simulation software for the solar PV system, and an in-house built spreadsheet
model for the solar water heating system. The hourly model results were used to determine coincident
and non-coincident peak demand for each case.

Finally, incremental costs were researched for each combination of measures in each model and are
detailed in the Measure Analysis Sheets (“MAS”), as shown in Appendices 1, 2 and 3.

! Residential Home Standards: Energy Analysis and DOE-2 Simulation, Prepared by Enovity Inc for Tucson
Electric Power Company, February 12th, 2007
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Zero-Net Energy Homes Pilot Program

Study Results

As detailed in Exhibit 4, the baseline home model consumption is 14,880 kWh per year and the HERS
Index for this model is 104. As noted in the description of the different model scenarios, energy
consumption decreases and the HERS Index improves as the number and amount of efficiency measures
and efficient designs increase and renewables are added.

After reviewing a variety of different modeling scenarios, with varying levels of efficiency and
percentages of zero-net energy, and associated HERS index scores and cost-effectiveness, the pilot
program design proposes two additional higher performing Tiers (additional detail on model results for
different scenarios is included in the MAS sheets, as shown in Appendices 1, 2 and 3).

Tier 1 is the current Energy Smart Homes qualifying standard at a HERS index of <= 85. Re-analysis of
the existing Energy Smart Homes program was not included in this pilot program design.

Tier 2 is a proposed new Energy Smart Homes Plus and has a qualifying HERS index score of <=70. This
home is modeled to be approximately 30% more efficient than the baseline home.

Tier 3 is a proposed new Energy Smart Homes Near Zero-Net and has a qualifying HERS index score of
<=45. This home is modeled to be approximately 50% zero-net energy and is based on the home that is
approximately 50% more efficient than the baseline home.

Exhibit 3: Results of Simulation Modeling

| Tier2: | Tier3:
| Index
<=45 -
Modeled Annual Consumption (kWh) 14,880 11,186 4,451
Peak Demand - Coincident (kW) 6.45 3.85 2.44
Annual kWh Savings n/a 3,694 9.247
Annual Peak kW Savings w/a 2.71 3.39

Page 7 of 13




Zero-Net Energy Homes Pilot Program

Total annual participation goals and energy savings are presented in Exhibit 4.

The current status of home construction throughout the country leads UNS Electric to believe there would
be a limited number of builders and/or customers willing to incur the additional costs of the program at
this time. Therefore, for the purpose of this analysis, UNS Electric expects to start with a maximum of 25
participants in 2010, with an estimated 70% achieving Tier 2 and 30% achieving Tier 3. UNS Electric
anticipates an annual increase in participation of 10% per year. Exhibit 5 provides further information
about estimated incremental energy savings for the program. This forecast does not include participants
in Tier 1 — the existing Energy Smart Home Program.

Exhibit 4: Zero-Net Energy Homes Program Annual Demand and Energy Savings

Year | 2000 | 2011 | 2012 | Total
Participants at Tier 2:
Energy Smart Homes Plus 18 19 21 58
(Index <= 70)

Participants at Tier 3:
Energy Smart Homes Near 7 8 8 23
Zero-Net (50% zero-net)

Projected Total Tier 1 and 2

participants/year 25 27 29 81
Annual Energy Savings
(MWh) 139 154 161 454
Cumulative Energy Savings

139 293 454 454
(MWh)

Program Benefits and Costs

A Measure Analysis Sheet (MAS) was developed for the nine different cases that were assessed, to gauge
the benefit/cost results of different ZEH scenarios and assist in the selection of the Tier 2 and Tier 3
standards, included as Attachment 1. A Separate MAS was developed for the two cases that represent the
Tier 2 and Tier 3 standards, included as Attachment 2. In addition to estimating the savings from each
measure, this analysis relies on a range of other assumptions and financial data provided in Exhibit 6.
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Zero-Net Energy Homes Pilot Program

Exhibit 5: Other Financial Assumptions

Value =

Low Medium High
Carbon AC $/kWh $0.0212 | $0.0371 | $0.0637
Summer On-pk Energy AC (S/kWh): $0.0872
Summer Off-pk Energy AC (S/kWh): $0.0525
Winter On-pk Energy AC ($/kWh): $0.0672
Winter Off-pk Energy AC ($/kWh): $0.0586
IRP Discount Rate 7.00%
Conservation Life (yrs): 20
NTG Ratio: 100%
Program Admin Costs per Participant $350

* UNS Electric met on three occasions during 2009 with Commission Staff to 1) develop a methodology to determine cost-
effectiveness, based on the use of the societal test, that would be comparable to the methodology used by the Commission Staff
in their own analysis, 2) gain agreement that the values used in cost-effectiveness calculations for DSM/EE Programs should be
the same as those values reported in the Company’s Integrated Resource Plan, and 3) provide Staff with updated avoided cost
tables for UNS Electric, Tucson Electric Power Company and UNS Gas, Inc.. As a result of these meetings UNS Electric
modified cost-effectiveness calculations to represent a more realistic Societal Cost test. The three most significant changes in the
UNS Electric evaluation of cost effectiveness now include:

»  Use of load-curves in addition to on-peak and off-peak levelized energy costs to calculate avoided cost of energy to
match Commission Staff calculations;

¢ Use of a point-in-time methodology that does not include carrying costs of capital, to calculate avoided cost of capacity
to match Commission Staff calculation of the societal test. Note: while the California Standard Practice Manual, 2002
version, is explicit on this approach, UNS Electric would like to continue conversations with Commission Staff on
whether this approach is actually consistent with how the societal cost tests are actually calculated by the California
utilities; and

* A valuation of Carbon Dioxide (CO2) at a low, medium, and high projection starting at $14, $25, or $43/ton, and
inflating over time based on information that will be reported in the 2009 IRP. Inclusion of an estimated carbon value
as an externality cost is consistent with the societal cost test methodology.

**Represents estimated administration and implementation costs per home participating in the program.

Although Commission Staff advised UNS Electric to include a valuation of CO2 in the benefit-cost
calculations for the societal test, Commission Staff and UNS Electric also understand it is up to the
Commissioners to accept or deny this value. Until the Commission provides a formal acceptance
regarding inclusion of CO2 in the calculation of the Societal Cost (“SC”) test, UNS Electric will continue
to provide results of the Total Resource Cost (“TRC”) test for Commission review. Exhibit 7 provides a
summary of program costs and benefits for the proposed Tier 2 and Tier 3 homes, including the TRC test
and the SC test results®. Savings are net based on 100% net-to-gross ratio.

2 State and Federal tax credits for solar PV and solar water heating were added to the TRC benefits according to the methodology
outlined in the California Standard Practice Manual as a one-time benefit to the avoided costs. Tax credits were not included in
the SC test, as they are considered to be a pass-through. Solar rebates were not included at all in the benefit-cost calculations.
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Zero-Net Energy Homes Pilot Program

Exhibit 6: Benefit-Cost Analysis Results

| Tier 2: HERS

. Index <=70
Incremental Costs $4,110 $20, 147
State/Federal Tax Credits $0 $2,785
UniSource Solar Rebates $0 $3.679
Total Resource Cost (“TRC”) 0.91 0.70
Societal Test (“SC”) — Low
Carbon Avoided Costs 0.92 0.56
Societal Test (“SC”) — High
Carbon Avoided Costs 1.36 0.83

Recommendations for Pilot Program

Given the results of the benefit-cost tests, UNS Electric recommends proceeding with Tier 2 and Tier 3
standard, as an investment in market transformation for the residential new construction sector, even
Over time, UNS Electric will monitor estimated incremental
costs and re-screen the program. Exhibit 8 below presents the proposed tiers, qualifying standards, and

though the cost-effectiveness is marginal,.

incentive levels.

Exhibit 8: UNS Electric EnergLEfficlent Homes Program Prescriptive Incentlves

Net (S0% ZEH)

Parttcnpataon Requlrement f c HERS Index Incentwe '
Tier 1: Energy Smart Homes (Current <=85 $400 per home
Program)
Tier 2: Energy Smart Homes Plus <=70 $1,500 per home
Tier 3: Energy Smart Homes Near Zero- <=45 $3,000 per home

Note: The HERS index takes into account all the energy efficiency and renewable energy measures in the
house. The lower the HERS index, the more energy efficient and closer the home is to zero-net Also note
that this incentive is not designed to be added to the $400 incentive for the Energy Smart Homes program,

but a stand-alone incentive.
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Zero-Net Energy Homes Pilot Program

F———Program Concept; and Description-and-Reeommendation N

The Arizona Corporation Commission (“Commission”), in Decision No. 70522 (September 30, 2008),
requestedordered UNS Electric, Inc. (“UNS Electric”) to evaluate the feasibility and cost-effectiveness for
a pilot program to promote a “zero-net residential energy efficiency program.” The UNS Electric “Zero-
Net Energy Homes Pilot Program” (“ZEH"") documents the results of an analysis regarding the feasibility
and cost-effectiveness of promoting the proposed ZEH program design and incentive levels. This pilot
rogram presents m design t X s the existing New Home Co tion Program through
the addition of two high performance tiers. By using this recommended program design, the existing Tier
1 energy efficient new home construction scenario, the new Tier 2 energy efficient home construction
scenario and the new Tier 3 near zero-net energy homes scenario will be integrated into a singngle New
Home Construction Program. Homes will qualify for one of the three tiers in the program based on a
Home Energy Rating System (“HERS”) Index score. Tier 1 will require a minimum efa-HERS score that
is <= 85, Tier 2 will require a minimum e£HERS score <= 70, and Tier 3 will require a minimum ef
HERS score <= 45. This program design will allow UNS Electric to utilize existing delivery

infrastructure and marketing to promote all three energy efficient home construction tiers. While the
additional tiers significantly enhance the energy efficiency of the New Home Construction Program, they

do not achive 100% zero-net energy due to cost-effectiveness concerns. Aﬂer—eensadefmgsewml—ep&eas
O oo oo O-BEOIN o SEO-1 REES 8 dinec I a0 a-de

For the purposes of this report, the term “zero-net energy” is defined-as:

1

Fthe ratio between annual energy generated by the house through on-site renewable devices to the total‘><£

annual energy used by the house.

Thus, if 75% of the annual energy a building uses comes from on-site generation, it is considered to be a
75% ZEH. There weuldill be times when the building is exporting to the grid (more electricity being
generated than being used), times when it is ssingimporting energy from the grid (more energy being
used than being generated), and periods when there is no import or export (all the energy the building
needs is being generated on-site).

This report outlines the results of the planning study for a ZEH pilot program. As shown in
“Recommendations for Pilot Program” (page 9 below), the results of the benefit-cost analysis shows that
none of the ZEH scenarios studied actually pass the Total Resource Cost (“TRC”) test, however the

recommended ZEH scenario came very close. Even though the cost-effectiveness is marginal, UNS
Electric_recommends proceeding with Tier 2 and Tier 3 standard, as an investment in market

transformation for the residential new construction sector. Over time, UNS Electric will monitor
stlmated incremental costs and re-screen_the progiam %—femﬂm—eeﬁﬁﬁeﬁ&—m—mplememﬂg—eﬂ}y
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——Target Market

The target market of the ZEH Pilot Program is comprised of all individually-metered new homes that
receive electric service from UNS Electric. This includes home developments. eustom—homes:—home
developments-townhomes and condominium projects where individual units are sold to homeowners, and
custom home projects. The program would be marketed to all builders within the UNS Electric service
territory_for homes that are either all electric or have a combination of electric and natural gas energy
supplies.

For the purposes of the Tier 2 energy efficiency homes and Tier 3 near zero-net energy homes optionsef

this—stady, UNS FElectric focused the enclosed savmgs and cost analysis on-partieipating homes that

arewere-assumed-to-be all-electric, because a home using gas for space heating or water heating cannot be
00% Zero- net, as the renewable devices cannot @place all of the energy used by the house—l-ﬁ-a—-heme

o ; Hoer Formatted: Heading 1, Space Before: 0 pt,
pproach UNS Electnc w1]l have the opportumty to promote the second tier of efficiency for homes After: 0 pt, Don't k?;p wi&a next, Don't kepep

constructed with a combination of electric and natural gas energy supplies, even if these homes cannot lines together

achieve the Tier 3 near zero-net approach.

HE—Relation to UNS Electric’s Current Residential New Construction Programs *”'{““"‘M’ Border: Top: (Single solid line, ]

Auto, 2.25 pt Line width)
The existing UNS Electric_residential -eurrentlyruns-tweresidential-new construction programs_already
offers two construction approaches, as described below._The Energy Smart Solar Home Program
described below will most likely be replaced by the new Tier 3 near zero-net option, if approved by the
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¢ Energy Smart Homes — This program mirrors the 2006 ENERGY STAR Homes® standards. _ Formatted: Superscript
The requirement for the program is a HERS index of 85 or lower, and the builder-i i
offered for this program is $400.

¢ Energy Smart Solar Home Program — This program;—initiated-in-December2008: is based on

the Energy Smart Homes program, in addition to solar Photovoltaic -pus-the-foHewing:selar
(“PV?) or solar thermal and proper HVAC sizing._All guidelines in the RECPP must be followed

for the solar thermal or PV additions.

In order to k rogram administrative costs down and to streamline the presentation of UNS Electric’s
residential new_construction programs to the marketplace, the program design is to saalce-thezero-net
will-merge the zero-net energy homes program with the existing En Smart
Homes Program. Two additional tiers of increasing efficiency will be added to the Energy Smart Homes
rogram to give participating build nd home buyers options for in ing en savings. installin;
renewable energy. and receiving higher incentives.

The levels of efficiency for the new tiers will be based on how the homes perform based on a HERS
Index score, which aw a numerical val ing the homes performance. Higher performing homes
achieve a lower HERS score.

In order for homes to qualify for each tier, they must meet the minimum HERS Index Scores from on-site
testing by certified HERS Raters as shown in Exhibit 1.

Exhibit 1: HERS Index Scores for Residential New Home Construction Program

Tier 1 (Existing Program) HERS Index Score of <= 8 | Formatted: Left
~{ Formatted: Centered, Indent: Left: 0.25"
Tier 2 (New Level Energy Efficiency Only) HERS Index Score of <= 70 + Formatted Table
Formatted: Left
New Level 50% Zero-Net energy) HERS Index re of <= 4 - Formatted: Centered, Indent: Left: 0.25"

Formatted: Left
A number of additional items will be added to the construction standards in order for builders to achieve‘\gnmmd: Centered, Indent: Left: 0.25"

the second tier (HERS 70) and the third tier HERS 45). As a result of these necessary additions, the R thed:. No buiiets o rumbeing

incremental cost to build h high will increase, an fore, the recomm -
incentive to the builder will also increase. Modlﬁcatmns to the construction standards to achieve the Tier : Bullets and Numbering

2 and 3 homes are likely to include:
e Greater envelope and HVAC en efficiency standards:

U A U

| Formatted: Bullets and Numbering

e Ducts are located within conditioned space;

Bulleted + Level: 1 + Aligned at: 0.25" +

Both Fe-make-s program-worthwhte +-would-need
ing-programs;—as—they—already—ineorporate-mas he-fea Indent at: 0.5"

./1 Formatted: Indent: Left: 0", First line: 0,

—/LFormatted: No bullets or numbering

e Beth-PV and solar water heating on all homes t teron the ZEH;

e Passive solar design that incorporates passive solar heating in the winter and shading in the
summer for the highest efficiency homes; and
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Energy sStar” fixed appliances_ and;

« | Formatted: Bullets and Numbering

e CFL lighting.
& g Format}ed: Indent: Left: 0.5", No bullets or
numbering
\ Formatted: Bullets and Numbering ]
FV-—Program Objectives - m;-;a;f;;;gf;; Top: (Singe sold e
The Program’s objectives are:

Reduce peak demand and overall energy consumption (electric) in new homes;

e Implement programs that include more aggressive energy efficiency standards that produce
savings of at least 20% above baseline (HERS 70) and a near zero-net percentage of at least 50%
(HERS 45) where approximately 50% of annual energy used by the home will come from on-site
renewable generation;

Stimulate the installation of solar photovoltaic systems and solar water heaters in new homes;

Stimulate EEenergy efficiency standards that are higher than EPA/DOE Energy Star Homes®
performance standards;

Stimulate construction of new homes that are inspected and tested to assure energy performance;

Stimulate the installation of high efficiency heating and cooling systems, envelope, lighting, and
fixed appliances (Energy Star® products);

Assist sales agents with promoting and selling of zero-net energy homes;
Provide information to help explain the benefits of zero-net energy home features;

Train builder construction staff and sub-contractors in advanced building-science concepts to
reach zero-net energy goals through improved design and installation practices, and through the
installation of renewable energy devices;

Increase homebuyer awareness and understanding of the benefits they receive from living in a
zero-net energy home and how they can improve the performance of their home; and

Educate builders who: 1) are not familiar with energy savings and on-site generation potential; 2)
may be uncertain about zero-net energy performance; and 3) may be concerned about high initial
costs for construction measures.

|

pva Products and Services 4*/’—[ Formatted: Border: Top: (Single solid line,

The ZEH Pilot Program design would provide several products and services, including;

——Educational and promotional materials for builders and new home buyers; and

Page 5

Promotion of builders and subdivisions that achieve zero-net energy levels of at least 50%;

Builder and sub-contractor education and training;
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eHomeowner or builder incentives for achieving increasing energy efficiency and zero-net energy.
levels as measured by a HERS mdex score of elther <= 70 or <= 45 —as—shevm—m—&ehibﬁ
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WM——Program Budget N
This section presents an estimate of only the additional incremental cost associated with promotion of a

multi-tiered program that includes Tier 2 and Tier 3 options. Ysing-the-Enersy-Smart Homes-program
budget-as-a-basis-Exhibits 2 and 3 present estimated pilot program budgets over a fivethree-year period,
from 200910-20132._This budget represents only the incremental increase in budget over the budget
approved for the current Energy Smart Home Program. Overall, the Company anticipates that 25 homes
per year will participate in the pilot program in 2010, of which 70% will be at Tier 2 and 30% at Tier 3

with ovemll pamcxpatlon increasing at 10% per ymr over time.” —esamfmg-daeadémeml-eest

On average, over the life of the program, incentives are expected to account for 2885% of the total
budget.
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Zero-Net Energy Homes Pilot Program

Exhibit 1: 200910-2012 Program Budget D etails A Formatted: Font: 12 pt
~ Year 2010 | 2011 2012 «— | Formatted Table
. . . $20:200 | $52.500 | $23:260
Financial Incentives 48.000 | 24800 | 55.500
Total Direct Implementation 7068 7106 7143
. . $5:6288 | $6:0459 | $6:4629
Total Marketing Allocation 60 29 97
Total Administrative and O&M $5:0656 | $5:4407 | $5:8458
Cost Allocation 96 52 08
Total EM&V Cost Allocation Si26L | $200L | Baeal
38 10 83
Total Program Budget Smii e Sii!i ’I;;; 385 !ﬂ? ;8, «——{ Formatted: Centered )
/{ Formatted: Font: 12 pt
xhibit 2: 20092013 PregramBudgetIncentives as % of Program Budget -
Year 2010 011 | 2012 « | Formatted Table
Total Budget $75:08356.782 | $7778661.457 | $80:28864.631
Incentives $26:20048.000 | $24:86652.500 | $23:20055.500
Administrative Costs $537818.782 | $53:78148.782 | $53;78148.782
Incentives as % of Budget 2785% | 2885% 2986% | Formatted: Font: Bold

VA—Pilot Program Design Methodology

The approach used in the feasibility assessment for a ZEH piet-program was to develop a baseline
simulation model of a new home; next—develep-and then several versions of the baseline model with
increasing levels of EEenergy efficiency:: and, finally, develep—several versions of the EEenergy
efficiency models with increasing levels of zero-net energy goals.

The four stages of the study were:

<«——| Formatted: Border: Top: (Single solid line,
Auto, 2.25 pt Line width)

)

1) Define and simulate a baseline home, reflecting current practices for new single family homes in

Kingman, Arizona, as an approximate representative location for UNS Electric territory. . The

home was modeled as all-electric;

2) Define and simulate three homes with increasing levels of efficiency. _The targets for the models
were a 30%, 40% and 50% reduction in annual energy use;

3) Simulate three homes with increasing levels of zero-net energy by adding both solar water
heating and solar PV. _The targets for the models were 50%, 75%, and 100% zero-net energy
levels. These models were based on either the 30% or the 50% EEenergy efficiency home; and
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4) Combine estimated demand and energy savings from all of the models, incremental costs over
baseline costs, and other utility data to produce a benefit-cost test result for each model. This was
done in the format of a Measure Analysis Sheet.

The models were developed with the eQuest™ simulation software_to generate savings estimates, and, in*

addition, the homes were alse-modeled with REM/Rate simulation software in order to determine what
HERS index they would achieve.

The baseline home simulation model was an all-electric, 1,850 square-foot home in Kingman, Arizona."

The level of efficiency in the baseline model was based on a combination of three sources:_ the 2007
Enovity Report’, the 2003 International Energy Conservation Code for residential new construction, and a
2009 study completed by Summit Blue Consulting to determine baseline construction standards in the
UNS Electric service territory.

In total, nNine cases were developed-altegether—, three of which werewith-enty—EE_energy efficiency,*”
three zero-net models based on a 30% EEenergy efficient house-heuse, and three zero-net models based
ona 50% EE-energy efficient house.

In developing the EEenergy efficiency-only models, a goal of 30%, 40% and 50% reduction in annual
energy use over the baseline was initially set. _Various efficiency measures were added to the baseline to
produce increasing levels of savings, including the following:

e Orientation:_ Orienting_a house in a north-south direction. (This is normally not possible when
working with production builders in subdivision design, and can typically only be applied to custom
projects.);

e  Windows: _Reducing total window area; increasing window area on south-facing wall to increase
passive solar heating; and reducing glass U and SHGC values;

e HVAC Measures:_ Reducing infiltration,; reducing duct leakage,; heat pump quality installation.:
increasing heat pump SEER and COP or HSPF values:, moving ducts into conditioned space;

¢ Envelope: Increasing R values in walls and ceiling;

e Lighting: Reducing lighting power density; and

o Appliances:_Replacing standard fixed appliances with Energy Star™ fixed appliances.

The zero-net cases had goals of 50%, 75%, and 100% zero-net energy for the year. “They were based on
either the 30% energy efficientEE- home, or the {50% energy efficientEE- home--es—selarwaterheating

In developing the zero-net models, estimated hourly output from a solar water heating system and a solar
PV system were subtracted from the hourly total energy use of the 30% energy efficiencyEE or 50%
EEenergy efficiency model results, giving the net hourly and net annual use of the home. _The solar
output was estimated using PVWatts simulation software for the solar PV system, and an in-house built
spreadsheet model for the solar water heating system. _The hourly model results were used to determine
coincident and non-coincident peak demand for each case.

Finally, incremental costs were researched for each combination of measures in each model_and are
detailed in the Measure Analysis Sheets (“MAS”), as shown in Appendices 1, 2 and 3.

? Residential Home Standards: Energy Analysis and DOE-2 Simulation, Prepared by Enovity Inc for Tucson
Electric Power Company, February 12th, 2007
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WH—Study Results +’/‘{ Formatted: Border: Top: (Single solid line,

As detailed in Exhibit 4, the baseline home model consumption is 14,880 kWh per year and the HERS
Index for this model is 104. As noted in the description of the different model scenarios, energy
consumption decreases and the HERS Index improves as the number and amount of efficiency measures
and efficient designs increase and renewables are added.

After reviewing a variety of different lin nari with varying levels of efficiency a

percentages of zero-net energy. and associated HERS index scores and cost-effectiveness, the pilot
program design proposes two additional higher performing Tiers (additional detail on model results for
different scenarios is included in the MAS sheets, as shown in Appendices 1, 2 and 3).

Tier 1 is the current En Smart Homes qualifying standard at a HERS index of <= 85. Re-analysis of
the existing Energy Smart Homes program was not included in this pilot program design.

D Doc. A 7///{ Formatted: Not Highlight

Tier 2 is a proposed new Energy Smart Homes Plus and has a qualifying HERS index score of <=70.

roximately { pormatted: Not Highlight

—30% more efficient than the baseline home.™ |
Tier 3 is a proposed new Energy Smart Homes Near Zero-Net and has a qualifying HERS index score of
<=45. This home is modeled to be approximately 50% zero-net energy and is based on the home that is

ima efficie a s ¢. {Phil-teekthis-eute . rual-eners
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Exhibit 3: Results of Simulation Modeling /{ For d: Font: 12 pt

EE | 40%EE

‘hemel | homeli

| HERS | HERS

; e , | Baseline | Index | Index

- . I e <=70 | =45 ”Q<{@mamedﬁont:llpt B
Modeled -Annual Consumption (kWh) 14880 | 11,186 | 7% Formatted Table )
e E —{ Formatted: Font: 11 pt )
Peak Demand — Coincident (kW) 6.45 37485 | 3244 Formatted: Centered )
: ~{ Formatted: Font: 11 pt )
PealcDemand—Non-Coineident niabds | 38536 | 344904 \( Formatted: Centered )
deWHAnnual kWh Savings - 94 g Nﬁamm- e 11 }
Annual Peak kW SavingsHERS Index n/atb4 | 27173 | 33967 Formatted: Centered )
\Eﬁmﬂaw: Font: 11 pt )
Formatted: Centered ]
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Formatted: Font: 12 pt A]
Total annual participation goals and energy savings are presented in Exhibit 4Exhibit-SExhibit-5.

The current status of home construction throughout the country leads UNS Electric to believe there would
be a limited number of builders and/or customers willing to incur the additional costs of the program at
this time. Therefore, fFor the purpose of this analysis, UNS Electric thus—expects to start with a
maximum of 25 participants_in 2010, with an estimated 70% achieving Tier 2 and 30% achieving Tier 3.

UNS Electric anticipates an annual increase in participation of 10% per year. Exhibit 5 provides further
information i incremental en savings for th: m. This forecast does not include

participants in Tier 1 — the existing Energy Smart Home Program.-ebeut-half-ef-whem-will-achieve-the
333200 20 2o aroca sth an aanaal oo M a Al a on hibai arawadac

Formatted: Font: 12 pt

xhibit 4: Zero-Net Energy Homes Program Annual Demand and Energy Savings 7J[

e Formatted: Font: 11 pt

Year 2010 2011 2012 Total - ) < { ed Table
Participants at Tier 2: Formatted: Font: 11 pt
Energy Smart Homes Plus Formatted: Font: 11 pt
(Index <= T0)Projected zEH | 187 | 2019 | 321 | 586 - E rommetind: Fortz 115

o N

Participants/Year s(Fomlalted: Font: 11 pt
Participants at Tier 3: *{ Formatted: Font: 11 pt
Energy Smart Homes Near : Font: 11 pt
Zero-Net (50% zero- 73 H8 158 - Fort: 11t

netPastiei 509 : Font:
Zovomdeet-Terey : Font: 11 pt

: Font: 11

Projected Total Tier 1 and 2 — L
participants/yearPartieipants 258 278 299 : Font: 11 pt
at75% ZeroNet Energy : Font: 11 pt

: Font: 11 pt
: Font: 11 pt
: Font: 11 pt

Annual Energy Savings
(MWh)Pasticipants-at106% | 1396 | 7154 | 716l |

M@gy ] : Font: 11 pt
: Highlight

: Font: 11 pt

: Font: 11 pt

Cumulative Energy Savings : Font: 11 pt

MWh)CetneidentPeake | 95139 | 982293 | 4-(-)5;94_5 | : Font: 11 pt

Savings-leW) a—r : Font: 11 pt
: Highlight

m}.gnepg.ysay;ﬂgs : Font: 11 pt

MWhy 3054—1 3204 350+ : Font: 11 pt

Faspated st : Font: 11 pt

‘(—M-\Vh) 589 49 270 : Font: 11 pt

: Font: 11 pt

\ { Formatted: Font: 11 pt
Formatted: Font: 11 pt
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-« ( Formatted: Border: Top: (Single solid line,
Auto, 2.25 pt Line width)

BPX——Program Benefits and Costs

A Measure Analysis Sheet (MAS) was developed for the nine different cases that were assessed, to gauge
the benefit/cost results of different ZEH scenarios and assist in the selection of the Tier 2 and Tier 3

standards, included as Attachment 1-. A Separate MAS was developed for the two cases that represent

the Tier 2 and Tier 3 standards. included as Attachment 2. In addition to estimating the savings from each
measure, this analysis relies on a range of other assumptions and financial data provided in Exhibit 6.
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Exhibit 5: Other Financial Assumption

Formatted: Font: 12 pt, Bold

] s T | Formatted: Font: Bold )

~ : *" © X | Formatted: Font: 11
Low Medium High \% B )
Carbon AC $/kWh 0212 | $0.0371 | $0.0637 | - Formatied Table )
— $0.0212 |50 : ~—{ Formatted: Font: 11 pt )
Summer On-pk Energy AC ($/kWh): o $0.0872 ) I ~—{ Formatted: Font: 11 pt )
ummer Off-pk Energy AC| N B $0.0525 _—{Formatted: Font: 11 pt )
Winter On-pk Energy AC ($/kWh): $0.0672 ~_{ Formatted: Font: 11 pt )
Winter Off-pk Energy AC ($/kWh): 500586 | Formatted: Font: 11 pt )
IRP Discount Rate 7.00% ___—{ Formatted: Font: 11 pt )
Conservation Life (yrs): I 20 S | Formatted: Font: 11 pt )
NTG Ratio: 100% | Formatted: Font: 11 pt ]
Program Admin Costs per Participant $350 ) /(Fom‘aued: Font: 11 pt ]

e Use of a point-in-time methodology that does not include carrying costs of capital. to calculate avoided cost of capacity
iF ission Staff calculation of the societal te e:_while the ifornia Standa actice Manua 2

: Normal J
: Font: 11 pt j
: Font: 11 pt ]
: Font: 11 pt J
: Font: 11 pt )
Font: 11 pt )
: Font: 11 pt )
: Font: 11 pt )
( )
X*Represents d ad ation and impl ion costs per home participating in the program. | Formatted: Font: 9pt J
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Although Commission Staff advised UNS Electric to include a valuation of CO2 in the benefit-cost
calculations for the societal test, Commission Staff and UNS Electric also understand it is up to the

Commissioners to accept or deny this value. Until the Commission provides a formal acceptance

regarding inclusion of CO2 in the calculation of the Societal Cost (“SC™) test, UNS Electric will continue

to provide results of the Total Resource Cost (“TRC”) test for Commission review. Exhibit 7 provides a

summary of program costs and benefits for the proposed Tier 2 and Tier 3 homes, including the TRC test
and the SC test results*. Savings are net based on 100% net-to-gross ratio.

xhibit 6: Benefit-Cost Analysis Results o /( Tonmatioc P 12
30%-cfficr 0% e
HERS Index Index <=45 (50%

N L =N Zero-Net) ~><% Formatted: Font: 11 pt

JIncremental Costs $4,110 $20.1476:496 Formatted Table
~—{ Formatted: Font: 11 pt

State/Federal Tax Credits $0- -$2.785 ———{ Formatted: Font: 11 pt

(S, S, N

HRe-CaHofr

" tinolidad ot 211 o
&

% h Sal tha b 4. rs M 3
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/LFom\atted: Font: 11 pt

_—{ Formatted: Font: 11 pt

| Formatted: Font: 11 pt

UniSource Solar Rebates -$0 -$3.679

Total Resource Cost (“TRC”) 07691 0.720

Societal Test (“SC™) — Low N o nep

Carbon Avoided Costs S S

Societal Test (“SC”) — High N1 07k ot B
Carbon Avoided Costs i o

Formatted: Font: 11 pt
Formatted Table

“——{ Formatted: Border: Bottom: (No border)

X——Recommendations for Pilot Program

iven the results of

efit-cost tests, UNS El

tric recommends proc

< | Formatted: Border: Top: (Single solid line,
Auto, 2.25 pt Line width)

ing with Tier 2 and Tier 3

standard, as an investment in market transformation for the residential new construction sector, even
though the cost-effectiveness is marginal —as-an—investmentin-markettransformation—for-theresidential

vertlme UNS El tr1 w11] monitor estimat;

1ncr men 1 costs and re-screen

gllfymg sdards, and mcentwe levels. .
Exhibit 8: UNS Electric Energy Efficient Homes Pro

ram Prescriptive Inc

centives

Net (50% ZEH)

Jier 1: Energy Smart Homes (Current <=85 $400 per home
Program

Jier 2: Energy Smart Homes Plus <=70 | $1,500 per home
Jier 3: Energy Smart Homes Near Zero- <=45 $3,000 per home
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