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BIG RIVERS ELECTRIC CORPORATION
APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

VERIFICATION

I, Billie J. Richert, verify, state, and affirm that I prepared or supervised
the preparation of the data responses filed with this Verification, and that
those data responses are true and accurate to the best of my knowledge,
information, and belief formed after a reasonable inquiry.

fllie Yoot

Billie J. Richert

COMMONWEALTH OF KENTUCKY )
COUNTY OF HENDERSON )

SUBSCRIBED AND SWORN TO before me by Billie J. Richert on this
the 4May of April, 2013.

Fauda bt

Notary Public, Ky. State at Large
My Commission Expires_[-12-("7




BIG RIVERS ELECTRIC CORPORATION
APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

VERIFICATION

I, Christopher A. Warren, verify, state, and affirm that I prepared or
supervised the preparation of the data responses filed with this Verification,
and that those data responses are true and accurate to the best of my
knowledge, information, and belief formed after a reasonable inquiry.

(S Lt

hristopher A. Warren

COMMONWEALTH OF KENTUCKY )
COUNTY OF HENDERSON )

SUBSCRIBED AND SWORN TO before me by Christopher A. Warren
on this the AY" day of April, 2013.

-~

Notary Public, Ky. State at Large
My Commission Expires_{—2-{7
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 1) State whether Big Rivers has evaluated how the termination of
Alcan’s retail electric service agreement with Kenergy will impact Big
Rivers’ financial situation.
a. If so, describe the results of such evaluation and produce any
documents or reports regarding that evaluation.

b. If not, explain why not.

Response) Big Rivers is in the process of evaluating the impact of the Alcan

termination notice. Please see the response to PSC 2-1.

Witness) Billie J. Richert

Case No. 2012-00535
Response to SC 1-1
Witness: Billie J. Richert
Page 1 of 1
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION

FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for

Information dated February 14, 2013

April 25, 2013

Item 2) Identify the magnitude of the impact of the termination of

Alcan’s retail electric service agreement with Kenergy on Big Rivers’

a.
b.

C.

=N

Peak load in MWs

Annual energy demand in MWh

Projected revenue deficiency in the forecasted test period,
2014, and 2015.

The size of the rate increase that Big Rivers would need to
eliminate the revenue deficiency in the forecasted test period,
2014, and 2015.

Credit rating

Ability to maintain two investment-grade credit ratings
Ability to meet its financial obligations to its creditors

Ability to attract necessary capital

Response) Please see the response to PSC 2-1.

a.

The impact of the Alcan contract termination on Big Rivers’
forecasted peak load is the amount of Alcan’s contract demand,
which is 368 MW.

The impact on annual energy is the amount of Alcan’s contract

demand at a 98% load factor, or 3,159,206 MWh.

Case No. 2012-00535

Response to SC 1-2

Witnesses: Lindsay N. Barron,
John Wolfram, Billie J. Richert
Page 1 of 3
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG: RIVERS ELECTRIC CORPORATION

FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for

Information dated February 14, 2013
April 25, 2013

Big Rivers is in the process of evaluating the impact of the Alcan
termination notice on its projected revenue deficiency. Please see
the response to PSC 2-1.

Big Rivers is in the process of evaluating the impact of the Alcan
termination notice on any future rate increases. Please see the
response to PSC 2-1.

Refer to Response AG 1-54(c) in Case No. 2012-00492 for copies of
credit reports for Big Rivers issued by the three rating agencies
during February 2013 which illustrate the magnitude of the impact
of Alcan’s termination notice on Big Rivers’ credit rating.

Big Rivers is implementing steps identified in its Load
Concentration Analysis and Mitigation Plan, and, in consultation
with the RUS, developed a written plan (the “Corrective Plan to
Achieve Two Credit Ratings of Investment Grade”) setting forth the
actions to be taken that are reasonably expected to achieve two
investment grade credit ratings. Please see the response to PSC 3-9
for a copy of the Corrective Plan to Achieve Two Credit Ratings of
Investment Grade, dated March 7, 2013.

Big Rivers does not believe the Alcan termination notice will prevent

it from meeting its financial obligations to its creditors.

Case No. 2012-00535

Response to SC 1-2

Witnesses: Lindsay N. Barron,
John Wolfram, Billie J. Richert
Page 2 of 3
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

h. Big Rivers is in the process of evaluating the impact of the Alcan
termination notice on its ability to attract capital. Please see the

response to PSC 2-1.

Witnesses) Lindsay N. Barron (parts a, b)
John Wolfram (parts d, e)
Billie J. Richert (parts f, g, h)

Case No. 2012-00535

Response to SC 1-2

Witnesses: Lindsay N. Barron,
John Wolfram, Billie J. Richert
Page 3 of 3
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 3) Refer to p. 11 line 19 through p. 12 line 2 of the testimony of
Billie JJ. Richert. Given Alcan’s notice of termination of its retail electric
service agreement with Kenergy, state whether the $74.5 million rate
increase sought in this proceeding would be:
a. Adequate to “keep Big Rivers whole”
i. Ifso, explain how.
ii. If not, explain why not and identify what level of rate
increase would be needed to do so.
b. Adequate to “avoid exacerbating the other urgent credit issues
facing Big Rivers”
i. If so, explain how.
ii. If not, explain why not and identify what level of rate

increase would be needed to do so.

Response) Century’s retail contract terminates on August 20, 2013, and
Alcan’s retail contract terminates January 31, 2014. While Big Rivers is
currently in the process of evaluating the impact of the Alcan termination notice,
Big Rivers still needs the $74.5 million revenue requirement beginning August
20, 2013, to keep Big Rivers whole at the time of the Century contract
termination, to avoid exacerbating the other urgent credit issues facing Big

Rivers at this juncture, and for the reasons I stated in my testimony.

Case No. 2012-00535
Response to SC 1-3
Witness: Billie J. Richert
Page 1 of 2



BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

1 Witness) Billie J. Richert

Case No. 2012-00535
Response to SC 1-3
Witness: Billie J. Richert
Page 2 of 2
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 4) Refer to p. 22 lines 13-19 of the testimony of Billie J. Richert.
State whether the rates proposed by Big Rivers in this proceeding will
still enable Big Rivers to comply with the minimum MFIR covenant in
the indenture given the announced termination of Alcan’s retail electric
service agreement with Kenergy.
a. If so, explain how.
b. If not:
i. Explain why not.
ii. Identify the level of rate increase needed to enable Big Rivers

to comply with the minimum MFIR covenant.

Response) Century’s retail contract terminates on August 20, 2013, and
Alcan’s retail contract terminates January 31, 2014. While Big Rivers is
currently in the process of evaluating the impact of the Alcan termination notice,
Big Rivers still needs the rate increase proposed in this proceeding beginning
August 20, 2013, for the reasons I stated in my testimony, and Big Rivers still
expects the proposed rates to produce at least a 1.10 MFIR for fiscal year 2013.

Witness) Billie J. Richert

Case No. 2012-00535
Response to SC 1-4
Witness: Billie J. Richert
Page 1 of 1
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 5) Refer to p. 26 lines 12-13 of the testimony of Billie J. Richert.
With regards to the §$60 million in pollution control equipment
expenditures in 2013 and 2014, identify:
a. Each pollution control included in that $60 million
i. The cost of each such pollution control

ii. The unit on which each such control is to be installed

iii. The schedule of installation for each such conirol

iv. The amount that Big Rivers has spent to date for each

such control

Response)
a.l— a.lii See attached table.
a.iv. Through March 31, 2013, Big Rivers has spent $617,071 on
MATS Testing.

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC 1-5
Witness: Robert W. Berry
Page 1 of 3



BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

BIG RIVERS POLLUTION CONTROL SYSTEM DATA

Plant

Pollution
Control
System

Cost
($M)

Start
Engineer

Start In
Construct | Service
Date

Start
Procure

Wilson

MATS

Carbon and Dry
Sorbent
Injection
Systems and
Emission
Monitors

11.24

8-13

10-13 4-14 1-15

Green

MATS

Carbon and Dry
Sorbent
Injection
Systems and
Emission
Monitors

18.48

8-13

10-13 4-14 1-15

Coleman

MATS

Carbon and Dry
Sorbent
Injection
Systems and
Emission
Monitors

28.44

8-13

10-13 4-14 1-15

HMPL

MATS

0.48

3-14

4-14 6-14 1-15

Case No. 2012-00535
Response to SC 1-5
Witness: Robert W. Berry
Page 2 of 3



BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION

FOR A GENERAL ADJUSTMENT IN RATES

CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Emission
Monitors

All

MATS and
Particulate
Testing

1.00

NA

NA

2-13

5-13

Case No. 2012-00535
Response to SC 1-5
Witness: Robert W. Berry

Page 3 of 3
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 6 For each year of 2008 through 2012, identify:
a. Total off-system sales in MWhs

b. Total off-system sales revenues

Response)
a. Please refer to Big Rivers’ response to AG 1-18 for years 2010 through
2012.
b. Please refer to Big Rivers’ response to AG 1-18 for years 2010 through
2012,
Off-system sales data prior to the unwind transaction in 2009 is not comparable

to current data structure.

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC 1-6
Witness: Robert W. Berry
Page 1 of 1
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES

CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Request for Information
dated February 14, 2013

April 25, 2013

Item 7) For each year of 2013 through 2030, identify:
a.) Projected total off-system sales in MWh’s

b.) Projected total off-system sales revenues

Response) a. and b. Big Rivers’ operating plan consists of the current year

budget and a three year financial plan; therefore, we can only provide 2013

through 2016 for this request, per the following table:

Year
2013
2014
2015
2016

Witness) Robert W. Berry

=
5

Revenue

Case No. 2012-00535
Response to SC 1-7
Witness: Robert W. Berry
Page 1 of 1
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION

FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for

Jtem 8

Information dated February 14, 2013
April 25, 2013

Describe all DSM programs presently offered by Big Rivers,

including demand-response, interruptible load, and efficiency programs.

For each such program, identify the:

a.
b.

C.

Annual cost of implementation for the life of the program
MW and MWh reductions achieved per year

Life expectancy of individual program measures

Total Resource Cost test score for each program

Monetary savings from each program

Response) Descriptions of existing programs are included in the DSM Tariffs

file in tab 9 of the application for this case.
a.-e. Please see the attached table, labeled Big Rivers 2012 DSM/Energy

Efficiency Program Targets, for a complete summary of the Big
Rivers’ programs. Programs are evaluated annually for cost
effectiveness, efficacy and technological competitiveness. Due to the
advancement in energy efficiency technology, programs may be

created, changed or terminated. No program life is predetermined.

Witness) Lindsay N. Barron

Case No. 2012-00535
Response to SC 1-8
Witness: Lindsay N. Barron
Page 1 of 1



Big Rivers Electric Corporation
Case No. 2012-00535
Attachment to Response for SC 1-8

CFLbulbs $1.75 7.0 57,143 1,752,004 408.0 179.2 $100,000 $735,003  $100,000 735
1Reside'ntialLEfﬁcientAppliantes S R e G e L AT S - L .
Clothes Washer Rebate $100.00 110 400 89,600 104 $40,000 $167,539  $103,200 162

433,600

Energy Star Refrigerator + Recycling

$100.00
[HVAC Program - R

$40,000 $136,418 52,000 2.62

Dual Fuel $500.00 120 50 172,400 3533 $25,000 $173070  $100,000 173
Air Source Heat Pump $200.00 120 35 24,220 $7,000 $14590  $35,000 042
Goethermal $750.00 220 % 87,792 $18,000 $274281 5199200 138
[Weatherization Program__ S e S e TR T T
Stick-Built Home $2,000.00 170 75 523,500 663 $150,000 $681,803  $300,000 227
Manufactured Home $2,000.00 17.0 25 117,000 55.0 7.5 $50,000 $128815 5100000 129
Inew Construction LU D e i R R e
Gas Heat $750.00 20.0 48 116,880 125 7.8 $36,000 $246,638  $145.440 170
Air Source Heat Pump $1,000.00 200 20 98,430 54.0 116 $20,000 $128729 560,600 212
Dual Fuel Heat Pump (w/ Gas) $1,200.00 200 0 167,390 1953 116 $24,000 $27,215  $80,600 182
Geothermal Heat Pump $2,000.00 20.0 10 85,795 8.0 $20,000 §173,229  $113,300 153
|T"".9'-U¢!:, ' e el R e R e T e e
HVAC Tune-Up $25.00 6.0 1,320 839,520 0.0 400.9 $33,000 $312,101  $214,200 148

Lighting Projects 12 0.0029 0.0027
[cBl Produets " Co , L
Misc. Efficient Projects

$350.00 100 543 2,219.784 543.0 5073 $190,000 $1,511,932  $407,250 371

$350.00

0.0029 $30,000 $185,295

TupesUp " o L S
HVAC Tune-Up* 858 0.000 0.569 $50.00 6.0 340 291,720 0.0 193.6

$17,000.60 $130,171 _ $59,500 218

Attachment to Response for SC-8
Witness: Lindsay N. Barron
Page 1 of 1
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 9 Describe each new DSM program, including demand-response,
interruptible load, and efficiency programs, that Big Rivers plans to
offer in the future. For each such program, identify the estimated:

a. Annual cost of implemendtation for the life of the program

b. MW and MWh reductions achieved per year

c. Life expectancy of individual program measures

d. Total Resource Cost test score for each program

e. Monetary savings from each program

Response) Two additional programs are being developed by Big Rivers to
address outdoor lighting and commercial HVAC. Each program is described

below:

Commercial High Efficiency Heating, Ventilation and Air Conditioning

("HVAC") Program Purpose:

This program promotes an increased use of high-efficiency HVAC systems
among Rural Customers by paying a Member an incentive for the benefit
of an eligible Rural Customer who purchases and installs an HVAC
system beyond minimum efficiency standards to HVAC systems meeting

ENERGY STAR® standards (“Qualified System”).

Case No. 2012-00535
Response to SC 1-9
Witness: Lindsay N. Barron
Page 1 of 5
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Availability:

This DSM program’s rates, terms and conditions are available to a
Member for its Rural Customers, subject to the limitations and eligibility
requirements of this program, and to the rules and regulations of this

tariff and the Member’s corresponding tariff.

Eligibility:
An eligible Rural Customer is a Member’s Rural Customer who upgrades

an HVAC system located in the Member’s service area and installs a

Qualified System.

Member Incentives:

Big Rivers will reimburse a Member an incentive payment of $75 per ton
(12,000 BTU per hour nominal capacity) when a non-residential Rural
Customer installs a Qualified System HVAC upgrade located in the
Member’s service area.

Big Rivers will also reimburse a Member’s reasonable costs of promoting
this program, if the promotional program and its costs are pre-approved

by Big Rivers.

Terms & Conditions:

To qualify for the incentive under this program, a Member must submit to

Case No. 2012-00535
Response to SC 1-9
Witness: Lindsay N. Barron
Page 2 of 5
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Big Rivers a copy of a receipt of purchase and installation of a Qualified
System from a licensed contractor, along with a certificate from the
Member verifying installation of the Qualified System on the premises of

a Rural Customer in the Member’s service area.

High Efficiency Outdoor Lighting Program Purpose:

This program promotes the increased use of high-efficiency Light Emitting

Diode (“LED”) and Induction outdoor lighting by Members.

Availability:
This DSM program is available to Members to provide non-metered

outdoor lighting to their Rural Customers.

Eligibility:

An eligible Member purchases wholesale power from Big Rivers.

Member Incentives:

Big Rivers will reimburse a Member $70 for each high-efficiency LED or

Induction outdoor lamp it purchases and installs.

Terms & Conditions:

Case No. 2012-00535
Response to SC 1-9
Witness: Lindsay N. Barron
Page 3 of 5
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION

FOR A GENERAL ADJUSTMENT IN RATES

CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for

Information dated February 14, 2013

April 25, 2013

To qualify for the incentive under this program, a Member must submit to

Big Rivers documentation supporting the purchase and installation of

high-efficiency outdoor lighting.

a.

Estimated program budgets for these programs are $50,000
each for the outdoor lighting and commercial HVAC
replacement programs in 2013. Programs are evaluated
annually for cost effectiveness, efficacy and technological
competitiveness. Due to the advancement in energy
efficiency technology, programs may be created, changed or
terminated. No program life is predetermined.

Outdoor lighting is estimated to achieve an annual reduction
of 136 MWh, 20.7 kW winter demand and 1.1 kW summer
demand per year. Commercial HVAC is estimated to
achieve an annual reduction of 90 MWh and 66.7 kW
summer demand reduction per year.

The measure life for the outdoor lighting program is
estimated to be 17 years and the life for the commercial

HVAC program is estimated to be 15 years.

Outdoor Lighting 1.94
Commercial HVAC 1.28
Outdoor Lighting $97,000
Commercial HVAC $64,000

Case No. 2012-00535
Response to SC 1-9
Witness: Lindsay N. Barron
Page 4 of 5



BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

1
2  Witness) Lindsay N. Barron
3

Case No. 2012-00535
Response to SC 1-9
Witness: Lindsay N. Barron
Page 5 of 5
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION

FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for

Information dated February 14, 2013

April 25, 2013

Item 10 State whether Big Rivers has performed or reviewed any DSM

modeling in determining the level of DSM the company is currently

carrying out, or in estimating the level of energy savings or peak demand

reduction that is achievable through DSM programs.

a. If so, identify the model used, and produce, in machine readable

format with formulas intact, the input and output files and

workpapers for such modeling.

b. If not, explain why not.

Response) Yes.

a.

The amount of energy and peak demand savings that is achievable
through recommended DSM programs was a major component of the
Big Rivers DSM Potential Study conducted in 2010. GDS Associates,
Inc. determined several potential DSM programs and analyzed the
overall potential that could be achieved through these programs given
specified spending budgets. The GDS Benefit-Cost Screening Tools
provided (GDS Model — v12 Residential Program Potential $1M and
GDS Model —~ BREC Commercial Programs 11-3-10 pl) provide both
the inputs and outputs of this analysis, including participation units,
estimated annual kWh savings, peak demand reduction, and annual
budgets. Also included are the NPV benefits associated with energy

and demand reductions, as well as the results of the California cost-
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effectiveness tests. Please note that these models are copyrighted and
are not intended for use outside of this request. They are attached on
the Confidential CD accompanying these responses and are submitted

under petition for confidential treatment.

Witness) Lindsay N. Barron
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Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 11. Produce the DSM potential study developed by GDS Associatles
referenced on p. I4 of the testimony submitted by Albert Yockey,
including any workpapers and modeling input and ouiput files in

machine readable format with formulas intact.

Response) Please see the attached DSM potential study that was referenced on
p. 14 of Mr. Yockey’s testimony. In order to develop the Big Rivers DSM
Potential Study report, voluminous modeling was required to develop the
measure assumptions and related energy efficiency potential inputs and outputs.
For select energy efficiency measures, proprietary/licensed building energy
simulation software was utilized to determine measure-specific savings. Due to
software updates over time and closed-source algorithms, exact replicate files
are not able to be produced in all instances. In addition to the models provided
in response to request 10a, the major inputs and outputs associated with the
residential and commercial/industrial sector DSM potential analyses have also
been provided. The residential files (BR Full Potential Spreadsheet v2, GDS
Model — Achiev. SF — TRC, and GDS Model — Achiev. MH - TRC) detail the
major assumptions and calculations utilized to develop inputs for cost-
effectiveness testing and valuation of energy and demand benefits. The C&I
files (BREC Commercial & Industrial Assumptions v4, GDS Model — BREC
Achievable Potential 9-28-10 P1, and GDS Model — BREC Achievable Potential

9-28-10 P2) represent similar data and function. To ease any review process and
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provide transparency, GDS Associates, Inc. also summarized relevant model
inputs/outputs in the Big Rivers Potential Study appendices. Any additional
review of GDS-developed models and materials can be arranged on-site at the
GDS office in Marietta, GA, following the signing of non-disclosure agreements

by all interested parties. Please note that these models are copyrighted and are

not intended for use outside of this request. They are attached on the

Confidential CD accompanying these responses and are submitted under

petition for confidential treatment.

Witness) Lindsay N. Barron
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GENERAL MODELING ASSUMPTIONS & AVOIDED COSTS - Energy Efficiency & Demand Response

$100.67

Inflation Rate:; 1.6% Transmission and Distribution Line Loss Factor: 5.68%
Discount Rate: 6.33% Reserve Margin: 15%
T&D Avoided Cost: $0.00/kw-year
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DESCRIPTIONS OF RESIDENTIAL ENERGY EFFICIENCY MEASURES

This technical appendix describes a broad range of residential sector energy efficiency measures
and programs where GDS has assessed the technical and achievable potential for electric enetgy
savings for Big Rivers. The purpose of this technical appendix is to briefly describe these
efficiency measures and to provide data on their costs, energy savings and useful lives.

1. ELECTRIC APPLIANCES

The following section describes the energy efficiency measures that were included in this analysis
for vatious household appliances in Big Rivers’ homes. Five residential appliance energy
efficlency measures/programs are covered in this section: Energy Star® Compliant
Refrigerators, Energy Star® Compliant Freezers, Energy Star® Dehumidifiers, Second
Refrigerator Turn-In, and Second Freezer Turn-In.! Complete assumptions and sources for the
measutes can be found at the end of the Appendix B.

(1) Energy Star® Compliant Refrigerators®: In April 2008, the Energy Star® criteria for refrigerators
changed to require all qualifying, full-size models to be at least 20% above the minimum federal
standard. High efficiency refrigerators use a number of technologies to achieve energy savings
(mote efficient compressors, insulation, door seals, etc.). There are a few variations of high
efficiency reftigerator models: top freezer models, side by side models, and bottom freezer
models.

(2) Energy Star® Compliant Freegers®: On January 1, 2003, the Energy Star® criteria for freezers
was established, mandating all freezers 7.75 cubic feet or greater in volume must be at least 10%
above the minimum federal standard to qualify for Energy Star®. Meanwhile, all freezers less
than 7.75 cubic feet in volume and 36 inches or less in height must be at least 20% above the
minimum federal standard to qualify for Energy Star®. Freezers come in two main styles: Chest
and Uptight. Chest style models have a door on top that opens upward while Upright models
have the door on the front opening outward.

(3) Energy Star® Debumidifiers*: Often used in the damp areas of a home, such as basements,
dehumidifiers remove moisture from the air to maintain comfort and to limit the growth of
mold and mildew. Energy Star® qualified models provide the same features as conventional
models but they are more energy efficient. Energy Star® qualified models have more efficient
refrigeration coils, compressors, and fans than conventional models.  Energy Star®
dehumidifiers operate at least 10 percent more efficiently than conventional models. This
analysis compared replacing a standard 40 pint dehumidifier with a 40 pint Energy Star®
dehumidifier that is used 1,620 houts/year.

(4) Second Refrigerator Turn-In: The goal of a refrigerator turn-in program is to get underutilized but
operational second refrigerators out of service and properly dismantled. While appliance
recycling programs are praised for handling the disposal of major appliances in an

! Dishwashers & Clothes Washers can be found under the section for Electric Hot Water Heaters due to the
electric savings associated with reduced hot water use.

2 Refrigerators & Freezers: Key Product Criteria. (www.energystar.gov)

3 Refrigerators & Freezers: Key Product Criteria. (www.energystar.gov)

4 Dehumidifiers. (www.energystar.gov)



environmentally sound manner, the programs must also provide energy savings on a cost-
effective basis, which means that only operating units qualify for recycling,

(5) Second Freegzer Turn-In: The freezer turn-in program is the same as the refrigerator turn-in
program described above.

2. CONSUMER ELECTRONICS

Five residential energy efficiency measures are covered in this section: Standby Power, Energy
Star® Televisions, Energy Star® Desktop Computers, Monitors, and Laptop Computers.
Complete assumptions and sources for the measures can be found at the end of Appendix B.

(1) Home Electroniers: Many consumer electronics continue to consume electricity when switched
off or not petforming their main function (stand-by mode). The most common sources of
standby power consumption include products with remote controls, low-voltage power supplies,
rechargeable devices, and continuous displays. A typical North American home may contain
fifteen to twenty devices constantly drawing standby power. Fot this analysis, homes were
assumed to replace fifteen devices consuming standby power to an energy saving model.

(2) Energy Star® Televivions: In addition to the Home Electronics category defined above, this
analysis looks at the most common electronics found in homes today: televisions and computers.
Energy Star® televisions must consume 1 watt or less in standby mode. On mode power
requirements vary according to screen area and whether the unit is non-high, high, or full-high
definiton. External power supplies (EPS) packaged with TV products must meet all Energy
Star® requirements for EPS devices.

(3) Energy Star® Desktop Compurters”: Today’s Energy Star® criteria for personal computers
include power supply efficiency standards, operational mode energy efficiency requirements, and
power management requirements. Power management features place monitors and computers
(CPU, hatd drive, etc.) into a low-power "sleep mode" after a period of inactivity.

4) Energy Star® Computer Monitors: Similar to computers, Energy Star® Monitors also are
equipped with power management features that enable monitors to switch into a low-power
mode after a period of inactivity.

5) Energy Star® Lapiop Compurers: See Energy Star® Desktop Computers,

3. LIGHTING

Two residential energy efficiency measures are covered in this section: Compact Fluorescent
Lighting and LED Lighting. Complete assumptions and sources for the measures can be found
at the end of Appendix B.

(1)Compact Fluorescent Lighring®: Residential fluorescent bulbs and fixtures present a significant
opportunity for energy and maintenance savings. On a per lamp basis, compact fluorescent

5 Emerging Energy Saving Technologies & Practices for the Buildings Sector as of 2004. ACEEE Report#
AO42. October 2004. Pg. 41.

6 Televisions (www.energystat.gov)

7 Computers. (www.energystar.gov)

8 Compact Fluorescent Bulbs. (www.energystar.gov)



lamps are generally 75 percent more efficient than incandescent bulbs and last up to ten times
longer. In addition, CFL bulbs produce about 75 percent less heat, so they're safer to operate
and can cut energy costs associated with home cooling. CFL bulbs vary in size and shape. Their
appearance can be a spiral-shaped fluorescent tube or they can appear as a standard shape, such
as the R-30 floodlight used in recessed cans. Dimmable CFL bulbs and 3-way CFL bulbs are
also available.

The lighting sockets eligible for CFL replacement were designated as either high use (>5
hrs/day), medium use (1-5 hrs/day), and low use (1 hrs or less/day). In single family homes,
mote than half (57%) were considered low use bulbs. In manufactured homes, the petcent of
low use sockets was even greater (80%). Only 10.5% of sockets in single family homes were
assumed to be high use bulbs, and less than 4% of bulbs in manufactured homes were estimated
to be on 5 hours per day or greater.

(2)LED Lighting”: Light emitting diode (LED) lights are more efficient than both CFL and
incandescent lighting. LED lighting uses at least 75% less energy, lasts 25 times longer than
incandescent lighting, and provides optimal light color. LED lights are more rugged and damage-
resistant than compact fluorescents and incandescent bulbs. LED lights don't flicker. In
addition, LEDs do not produce heat like incandescent bulbs. However, current LEDs have
ptimarily directional output in single direction and are better at placing light in a single direction
than incandescent ot fluozescent bulbs and may be limited to certain applications, such as under
counter or recessed lighting. This analysis compared the savings potential of replacing both
incandescent and CFL lighting with the more efficient LED lights.

4. ELECTRIC WATER HEATING

Nine residential water heating energy efficiency measures are covered in this section: Low Flow
Showerhead, Low Flow Faucet Aerators, Water Heater Blanket, Pipe Wrap, Electric Water
Heaters (stand-alone), Heat Pump Water Heaters(SF), Solar Water Heater with Electric Water
Heating Back Up(SF), Energy Stat® Dishwashers, and Enerpy Star® Clothes Washers, 10
Complete assumptions and sources for the measures can be found at the end of Appendix B.

(1) Low Flow Showerbeads/ Fancets?',12: An existing showerhead is replaced with a new unit that has
a low-flow rate (<2.5 gallons/minute). Significant savings in hot water use can be achieved by
installing low-flow showerheads and faucets. The single best action is to replace old showerheads
as showers use 37% of the hot water in typical 1.S. homes.

(2) Low Flow Fancet Aerators13: An existing faucet is replaced with a new unit that has a low-flow
rate (<1.0 gallon/minute).

(3} Water Heater Blunker'*: Water heater jackets are designed to wrap around an existing water
heater tank to improve insulation, prevent heat loss, and save energy. Installing an insulating
blanket can reduce water heating energy use by 3-9%.

® LED Lighting. Toolbase Services. (www.toolbase.org/Technology-Inventory/Electrical-Electronics /white-
LED-lighting)

10 SF: designates measures that were applied only to single-family homes due to measure applicability. For
examnple, solar water heating possesses additional market barriers for manufactured home units.

11 Global Green USA website (www.globalgreen.org/pha-energytoolbox/tech_dhw.htm)

12 Residential Deemed Savings, Installation, and Efficiency Standards. Frontier Associates. January 2008. Pg. 35
13 Residential Deemed Savings, Installation, and Efficiency Standards. Frontier Associates. January 2008. Pg. 36



{4) Pipe Wiap'5: Insulating hot water pipes will reduce losses as the hot water is flowing to the
faucet and, more importantly, it will reduce standby losses when the tap is turned off and then
back on within an hour or so. Pipe wrap will conserve energy and water that would normally be
lost waiting for the hot water to reach the tap. Energy loss still occurs after pipe wrap has been
installed, though to a smaller degtee than the losses observed in non-insulated pipes.

(5) Efficient Edectric Water Heater (stand-alone)16V: In this measure, baseline replacement stand alone
electric water heatets ate teplaced with high efficiency stand alone storage tank water heaters.
Storage water heaters work by heating up water in an insulated tank. However, because heat is
lost through the walls of the storage tank, energy is consumed even when no hot water is being
used. New high-efficiency storage water heaters contain higher levels of insulation around the
tank, reducing standby losses. In this analysis a baseline replacement model (EF=.90) is replaced
with 2 high efficiency model (EF=.95). This measure applies to homes operating primarily
electric heating systems and electric water heatets.

(6) Heat Pump Water Heater (SF)1819; Heat pump water heaters are more efficient than electric
storage watet heaters because the electricity is used for moving heat from one place to another in
lieu of generating the heat directly. For heat pump water heaters, the heat source is typically the
outside air or air in the basement where units are typically located. A heat pump water heater
uses anywhere from 33%-50% of the electricity required by a conventional storage tank water
heater and are available with built-in water tanks or as add-ons to existing water tanks. In this
analysis a baseline electric storage tank model (EF=.90) is replaced with a heat pump water
heater model (EF=2.0). This measure applies to homes operating primarily electric heating
systems and electric water heaters.

(7) Solar WH w/ Electric Back-up (SF)20: Solar water heaters are designed to serve as pre-heaters
for conventional storage or demand water heaters. As the solar system preheats the water, the
extra tempetature boost required by the storage or demand water heater is relatively low, and
high flow rate can be achieved. Solar water heaters can be particularly effective if they are
designed for three-season use, with a home’s heating system providing hot water during the
wintet months. Although less common in today’s market, solar water heating units are
considerably less expensive and more reliable than they were two to three decades ago.

In this analysis, 30% of homes were estimated to be available for solar water heating systems.
This technical potential is based on factors including: roof orientation, roof size, shading, load-
bearing capability, and local building codes and ordinances.

(8) Energy Star® Dishwasher®': Dishwashers exceeding minimum qualifying efficiency standards
established under Energy Star® Program with an Energy Factor (EF) >= .75 (versus the curtent
federa! standard energy factor <=.60). Energy Star® labeled dishwashers save energy by using

“ Consumer Guide to Home Energy Savings, 8% ed, ACEEE. Washington D.C. 2003.

15 Consumer Guide to Home Energy Savings, 8" ed. ACEEE. Washington D.C. 2003.

16 Consumer Guide to Home Energy Savings, 8" ed. ACEEE. Washington D.C. 2003. Table 6.6.
17 Energy Star Residential Water Heating: Draft Criteria Analysis. (www.energystar.gov)

18 Consumer Guide to Home Energy Savings, 8" ed. ACEEE. Washington D.C. 2003.

19 Energy Star Residential Water Heating: Final Critesia Analysis. (www.energystar.gov)

2 Consumer Guide to Home Enezgy Savings, 8% ed. ACEEE. Washingion D.C. 2003.

2 Dishwashers: Key Product Criteria (www.energystar.gov)



both improved technology for the primary wash cycle, and by using less hot water to clean.
Construction includes more effective washing action, energy efficient motors and other
advanced technology such as sensors that determine the length of the wash cycle and the
temperature of the water necessary to clean the dishes. In addition, a high efficiency dishwasher
can save approximately 430 gallons of water a year if used to run an average of 4 loads per week.

(9) Energy Star®  Clothes Washer®:  Clothes washers exceeding minimum qualifying efficiency
standards established under Energy Star® Program with a Modified Enetgy Factor (MEF) >=
1.8 and a Water Factor (WF) <=7.5. The MEF measures the energy used during the washing
process, including machine energy, water heating energy, and dryer energy. The higher the MEF,
the more efficient the clothes washer is. Energy Star® qualified washets extract more water
from clothes duting the spin cycle. This reduces the dtying time and saves enetgy and wear and
teat on yout clothes. In addition, substantial savings on water and sewer bills contribute to the
economic benefits of high-efficiency washers. A high efficiency clothes washer can save nearly
6,542 gallons of water a year based on an average of 7.5 cycles per week.

5. SPACE HEATING & COOLING (Building Envelope Measures)

The following section describes six energy efficiency building envelope measures that were
included in this analysis for homes with electric space heating and/or cooling. The nine
residential enerpy efficiency measures covered in this section include: Ceiling Insulation, Floor
Insulation, Air Infiltration, Duct Sealing, Energy Star® Windows, and Radiant Bartiers. Of
these, the ceiling insulation upgrades and radiant barriers are considered only for single family
homes, where adequate attic space is present, and not for manufactured homes. This study
examines each measure for three heating and cooling scenarios: electric AC only, electric heat
pumps and electric furnace heating. Complete assumptions and soutces for the measures can be
found at the end of Appendix B,

(1) Ceiling Insulation (SF)?: Ceiling insulation levels vary greatly depending on the age of the
home, type of insulation, and activity in the attic (l.e. using the attic for storage and HVAC
equipment). For this analysis, measure savings are based on homes with little to no ceiling
insulation improving to R-19 levels, and homes with a current ceiling insulation of R-19
increased to an efficient level of R-38.

(2) Floor Insulation®: In an otherwise well-insulated home, as much as 20% of the total heat loss
can occur through uninsulated foundation walls or floors. For this analysis, measure savings are
based on a home with no floor insulation increased to R-19. Manufactured homes were
assumed to have a minimum of R-11 and upgraded to R-30.

(3) Aér Infiltration®: Hidden air leaks cause some of the largest heating and cooling losses in
older homes. Common air leakage sites include plumbing penetrations through insulated floors
and ceilings, baseboard moldings, dropped ceilings above bathtubs and cabinets, attic access
hatches, and doors. For this analysis, measure savings are based on a reducing a current home’s
air from 10 ACHsp to 7 ACHiso.

2 Clothes Washers: Key Product Criteria. (Www.energystar.gov)

% Consumer Guide to Home Energy Savings, 8% ed. ACEEE. Washington D.C. 2003,
2 Consumer Guide to Home Energy Savings, 8% ed. ACEEE. Washington D.C. 2003,
% Consumer Guide to Home Energy Savings, 8% ed. ACEEE. Washington D.C. 2003.



(4#) Dut Sealing?s: This measure assumes that leaky and unsealed residential air ducts are properly
repaired and sealed. Mastic (a special paste) is the preferred method for duct sealing. Properly
sealing leaky ducts can save significant amounts of energy needed to heat a home.

(5) Eunergy Star® Windows?: In older homes, windows are often one of the largest sources of heat
loss in winter due to theit low insulating ability and high air leakage rates. Windows ate also
generally the major source of unwanted heat gain in the summer. As a result, windows are
typically net energy losers, and can be responsible for much of the energy used to heat and cool
homes. However, improved windows, combined with proper consideration of their placement
and other details, can result in significant energy savings. Energy efficient windows help to
reduce ait leakage and heat transfer. High efficiency windows usually have double or triple
glazing, have argon gas between the panes of glass, have excellent seals, and have a Low-
Emissivity coating.

(6) Radiant Barriers (SF)?8: Radiant heat from the sun is absotbed by roofing shingles and
transferred to the roof decking below and into the attic space. Conventional insulation absorbs
much of this heat and once its saturation point has been met, this heat is then transferred to the
living spaces below. Radiant bartiers, such as reinforced aluminum foil, reduce the flow of heat
from a hot roof to the cooler ceiling insulation. By lowering the temperature in your attic, you
can reduce the amount of heat transferred to your living spaces below by up to 50% giving you
greater comfort in your home and lessening the strain your air conditioning unit.

6. SPACE HEATING & COOLING (HVAC Equipment)

The following section describes the energy-efficient HVAC equipment measures that were
included in this analysis for homes with electric space heating and/or cooling. Seven residential
energy efficiency measures are covered in this section: HVAC Tune-Up, Energy Star® Room
Air Conditioners, High Efficiency Central Air Conditioners, High Efficiency Heat Pumps,
Ground-Source Heat Pumps, Dual-Fuel Heat Pumps, and Electric Futnace Replacement (w/ Air
Soutrce Heat Pumps). Complete assumptions and sources for the measures can be found at the
end of Appendix 2.

(1) H7AC Tz//m—Up” HVAC tune-up and maintenance helps to keep heat pump and central air
conditioning units running at top efﬁclency, prevent eqmpment failures, and extend the life of
the equipment. A tune-up by a service professional can improve unit efficiency by as much as

20%. An annual HVAC tune up includes: checking the unit’s refrigerant pressure and tubing,
checking and adjusting belt tension, cleaning and lubricating the indoor blower unit, cleaning
inside the “A” coil, and checking the thermostat, wiring, and other electric parts.

(2) Energy Star® Room Air Conditioneri3031: Room air conditioner units are typically mounted in a
window so that part of the unit is outside and part is inside. An insulated divider to reduce heat
transfer losses typically separates the two sides. The outdoor portion generally includes a
comptessor, condenser, condenser fan, fan motor, and capillary tube. The indoor portion

26 Efficiency Vermont Technical Reference Usual Manual (TRM). No. 2006-41. Pg. 388.

27 “Energy Efficiency in Remodeling: Windows” Tool Base Services website. (www.toolbase.org)

28 Emerging Energy Saving Technologies & Practices for the Buildings Sector as of 2004. ACEEE Report#
AO42. October 2004. Pg. 180.

29 “Tuning Up for Summer” Kansas City Power & Light. (www.kcpl.com)

30 Room Air Conditioners: Key Product Criterion. Energy Star website (www.energystar.gov)

31 Technology Summary. CEE website. www.ceel.org


http://www.ceel.org

generally includes an evaporator and evaporator fan. The minimum federal standard used in this
analysis (based on model type and capacity) is an Energy Efficiency Ratio (EER) of at least 9.8,
Currently, units with an EER of 10.8 are eligible for the Energy Star® label. This analysis
assumed a room air conditioner cooling capacity of 10,000 Btu/hr for primary units in single-
family homes, and 8,000 Btu/hr for all secondary units or manufactured home units.

(3) High Lfficiency Central -Air Conditioners3?33: Central air conditioners circulate cool ait through a
system of supply and return ducts. Supply ducts and registers (i.e. openings in the walls, floors,
or ceilings covered by grills) carry cooled air from the air conditioner to the home, This cooled
air becomes warmer as it circulates though the home; then it flows back to the central air
conditionet through return ducts and registers.

Central air conditioners are rated according to their seasonal energy efficiency ratio (SEER).
SEER indicates the relative amount of energy need to provide a specific cooling output. New
residential central air conditioner standards went into effect in January 2006. Central air
conditioners manufactured after January 2006 must achieve a SEER of 13 or higher. For this
analysis, the baseline replacement model has a SEER of 13 for all replace-on-burhout scenarios.
The baseline for the eatly retirement analysis assumes existing homes cutrently have an average
SEER 10 unit. The high efficiency central air conditioner has a SEER of 15. High efficiency
centtal air conditioners were eligible for installation in all homes with central air conditioning.

(4) High Efficiensy Blectric Hear Prmps3*35; Electric heat pumps operate by transferring heat from
one place to another. In the heating mode, a heat pump extracts heat from outside a residence
and delivers it to the house. Like a furnace, most heat pumps work with forced watm-air
delivery systems. Heat pumps can also be operated to cool a house during summer months. In
the cooling mode, the cycle is reversed and heat is taken from the house and transferred to the
outside air. Because heat pumps rely on the outside air as the heat source in the wintertime, they
are much more common in warmer climates. Heat pumps are rated for both heating and
cooling — both in terms of capacity and efficiency.

Heating efficiency is indicated by the heating season performance factor (HSPF). Cooling
efficiency is indicated by the seasonal energy efficiency rating (SEER). Both indicate the relative
amount of energy needed to provide a specific heating or cooling output, New residential heat
pump standards went into effect in January 2006. Heat pumps manufactured after January 2006
must achieve a2 HSPF of 7.7 and a SEER of 13 or higher. For this analysis, the baseline
replacement model has a HSPF of 7.7 and a SEER of 13 (replace-on-burnout) or a HSPF of 6.8
and a SEER of 10 (eatly retirement). The high efficiency heat pump has a HSPF of 8.5 and a
SEER of 15.

(5) Ground Source Flear Pumps®: Ground Soutce heat pumps, or geothermal heat pumps, use the
earth or groundwater as a heat source, instead of the outside air. Stable underground
tempetature allow geothermal systems to be rated for heating efficiency and cooling efficiency.

32 Consumer Guide to Home Energy Savings' 8th ed. ACEEE. 2003.

33 Central Air Conditioners and Heat Pumps Energy Conservation Standards. Federal Register. Volume 6:, No.
14. January 22, 2001. Pg. 31

3 Consumer Guide to Home Energy Savings' 8th ed. ACEEE. 2003.

3 Central Air Conditioners and Heat Pumps Energy Conservation Standards. Federal Register. Volume 6:,
No. 14. January 22, 2001. Pg. 31

3 “Consumer Guide to Home Energy Savings' 8th ed. ACEEE. 2003.



Geothetmal heat pumps may be 25-45% more efficient than ait-source heat pumps, but are
more expensive and difficult to install. Most geothermal systems include “loops™ that are buried
in the ground in shallow trenches or in vertical boreholes. As an alternative, other systems may
draw in groundwater and pass it through a heat exchanger instead of refrigerant before returning
the water to the aquifer. Geothermal systems may also include ‘desuperheaters’ which recover
dischatged heat to provide domestic hot water at little to no cost.

Geothetmal systems currently are eligible for a federal person tax credit up to 30% of the
installation costs. These credits are available through December 2016,

(6) Dual-Fuel Heat Pump: A dual-fuel heat pump is an electric heat pump and a gas furnace all in
one. When temperatures are above freezing, a heat pump is an efficient way to heat the home. In
instances when the tempetature drops below freezing, a gas furnace is able to provide heat more
economically. When the outside tempetature falls below 35 degrees, the heat pump automatically
switches to supplemental gas heat for better efficiency. This analysis considered the benefits of
installing a dual fuel heat pump in place of either a standard electric heat pump or a central
AC/Electric Furnace unit.

(7) Electric Furnace Replacement with Air Sonrce Fleat Prmps (SF)37: Heat Pumps are considered to be
more enetgy efficient than furnaces. As a result, this measure examines the possible energy
savings detived from replacing an existing central AC/Electric Furnace ot a central AC /Electric
Furnace that has reached the end of its useful life with a new energy efficient air-source heat
pump. The heat pump has a HSPF of 8.5 and a SEER of 15.

7. OTHER

Three residential energy efficiency measures are covered in this section: In Home Energy
Displays, Pre-Pay Metering, and Pool pumps (single family only). Complete assumptions and
sources for the measures can be found at the end of Appendix B.

(1)In Home Energy Displays?®: In-home energy displays provide real-time feedback to occupants on
whole-house electricity consumption. Displays collect demand data from the meter and display
instantaneous power usage and cumulative energy usage over selected time petiods. Providing
instantaneous feedback on household electrical demand has shown the promise to reduce energy
consumption in households by 5-15% through behavioral changes. Although studies have
shown reduced consumption, the persistence of these savings remains relatively unknown. Fot
this analysis, savings were assumed to persist for a period of three years.

(2)Pro-Pay Metering®®: Prepaid meters require consumers to purchase power in advance. In home
display indicates how much money is on the account, how many kilowatts the household
consumed in the last hour, day, and month, how much that power costs in dollar and cents, and
when, approximately, the account will need to be replenished.

While pre-paid metering is not an applicable measure for all consumers, pre-paid meteting has
ptoven effective for credit-challenged consumers. The plan eliminates the need for a secutity
deposit and late fees, and forces consumers to use only as much power as they afford. Utilities

3 “Consumer Guide to Home Energy Savings' 8th ed. ACEEE. 2003.
38 Pilot Evaluatdon of Energy Savings from Residential Energy Demand Feedback Devices. Florida Solar

Energy Center. Janaury 2008,
» Prepaid Meters: Pay-as-you-use consumption. Consumer Reports.



currently offering pre-pay as an option to consumers has also shown the benefit of decreased
consumption by users. One utility, Salt River Project, reports pre-pay consumers used an average
of 12.8% less electricity annually than regular consumers.

Similar to in-home energy displays, reduced consumption is a result of behavior change and the
persistence of savings is relative unknown. This analysis assumed savings for a petiod of 3 years.

(3)Pool Pumps (SF)*0: Residential pool pumps are used to circulate and filter swimming pool
water. While large, single speed pool pumps filter pools quickly, they use substantially more
energy than a multi-speed pool pump. Two-speed operation saves enetgy while still filtering the
same amount of pool water because the pumps operate more efficiently at lower water flow
rates. High speed operation is only required intermittently.

8. MULTI-FAMILY ENERGY EFFICIENT RETROFIT PACKAGE

One residential energy efficiency measures are covered in this section: Multi-Family Energy
Efficiency Kit (Tier 1). Complete assumptions and sources for the measures can be found at the
end of Appendix B.

(1)Multi-Family Energy Effwiency Kit (Tier 1): Multi-family homes make a relatively small part
of the Big Rivers service territory, at approximately 2% of all residential units. In
addition, the likelihood of shared walls and the possibility of inhabitants merely
renting the property can create some additional obstacles for installing and investing
in energy efficient measures. For this analysis, GDS considered installing a trelatively
inexpensive package of energy efficient retrofit measures for the multi-family
population. This package consisted of: 5 CFL bulbs, a low flow showerhead, and
basic air sealing measures (i.e. caulking). Total savings are estimated at a
conservative 4% of total annual consumption.

9. NEW HOMES CONSTRUCTION

Two residendal energy efficiency programs are covered in this section: Energy Efficient New
Homes Consuuction (Tier 1@ 15% more efficient) and Energy Efficient New Homes
Construction (Tier 2: 35% more efficient). Tier 2 new construction homes are limited to single-
family residences. Complete assumptions and sources for the measures can be found at the end

of Appendix B.

(1) Energy Efficient New Homes Construction (15% more efficient)®: In this analysis, new homes are
designed to be built to Energy Star® standards: at least 15 percent more energy efficient
than those built to the 2006 International Residential Code (IRC).

Builders would receive an incentive for constructing new homes designed to Energy Star®
standards: at least 15 percent more energy efficient than those built to the 2006 International
Residential Code (IRC). Energy Star® Homes also incotporate other energy savings features that
typically make them 20-30% more efficient than standard homes. The US Environmental
Protection Agency reports that 165 home builders have partnered with EPA to construct more

40 L eading the Way: Continued Opportunities for New State Appliance & Equipment Efficiency Standards.
ACEEE Report # ASAP-6/ACEEE-AQG2. March 2006.
1 About Energy Star New Homes. (www.energystar.gov)



than 1,290 Energy Star® qualified homes in the state of Kentucky in 2010 to date. Nationwide,
just over 1.1 million homes have earned the Enerpy Star® rating to date.

Energy savings are based on heating, cooling, and hot water energy use and are typically achieved
through a combination of the following: high performance windows, controlled air infiltration,
upgraded heating and air conditioning systems, tight duct systems, high efficiency water heating
equipment, and high efficiency building envelope standards. Energy Star® Homes also
encourage the use of energy-efficient lighting and appliances. These features contribute to
improved home quality and homeowner comfort, and to lower energy demand and reduced air
pollution.

Both single-family and manufactured homes can be built to Tier 1 (15% more efficient than
code) standards.

(2) Energy Efficient New Homes Conitrution (35% more gfficient): Similar to a Tier 1 home,
homeowners would receive an incentive for purchasing new homes designed to exceed Enetgy
Star® standards: at least 35 percent more energy efficient than those built to the 2006
International Residential Code. Tier 2 construction is limited to single family homes.



Electric Measyre Assumptions {Inftial Assumptions & Levelized Costs]

DiscountRate  633%

-chﬂ:ﬂlhnm%! & Fafnlly/Mobile Home -0

50800 IEEH:I 1200 | 53000 | ROY [Homesw, £5.0036 1 25005 ¥ $0.034
€500 | T903% | 13360 | G007 | 006 | 1260 530,00 | Ton_ [Homes/ Refrgerators | 35.00% | 25.00% 5364 £0.027
420.00 0003 13100 | $3300 | ROW |Homesw/Freczars 3640% | 7.00% 5435 Sg.101
469.00 | 10.02% | 4700 | 0.004 | 0003 ; 11,00 | 353300 | ROB lilomesw/ Freezers 1560% | 7.00% $4.26 $0.091
1,065.50 | 20023 | 21300 { 0J31 j 0.133 § 1200 SLOO ROD_ {ilames w/ Debumidifiers 7.00% £0.00%, $0.12 3$0.001
97800 | 100.00%] 97800 | 0082 | 0.070 | 500 | $142.20 _ Regolit |Homes w/ more than one refrigerator 34003 | 10.00% 53406 $0.035
&mnammrrumm 77400 1100.00561 77400 | 0065 | G055 | 5.00 | SI4Z70 ] Retrofit {Homes w/ mors than ane {reezet 3.00% 10.00% $34.06 50044 23
i £ 50860 m 1200 | S300D ! ROB _|Homesw/ Relrigeraiors €5.00% | 25.00%% $364 $0.034 L5
699.00 ) 15.03% | 13300 ! 0.007 t 0.006 | 1zuu $30.00_ | RUB_{Homesw/ Refriperaiors 35.00% | _25.00% 3384 30027 229
%20.00 monss 4200 | | 0.063 § 1100| -$33.00 | ROB {Homesw/ Fraezers 36.40% 7.0036 5436 30301
469.00 | 10.02% | 4700 | 0004 | 0003 } 11.00] 53300 | ROB |Homcswy/ Freeers 156038 | 7.00% $426 $0.081 078
1.864.00 m 6331 ; 12001 s$100 | ROB {Homesw/ Dehumidifiers 7.005 50.00% 5012 $0.001 20742
B47.00 500 | $14220 | Retroiit {Homes w/ mots than oat refrigerator 34.00% } 10.00% $34.08 $5.040 134
Secund Freezer Tum In 774.00 ﬂmm Retrofit |Homes w/_more than one freezer 4.50% 10.00% 534.06 50.044 1.3
Home Eectronics I\llllmms 160.00% ] 30.00%% S54% .| S0.021 2861 100 1.00 3,08
Televisions !lnmesw/; 30.00% $0.31 S0.004 1882 | 1.00 1.00 1.80
Enerzy StarD Deskiop Computer j 400 | S100 | RO | 30.00%, 3029 $0.007 780|100 100 1.00
18 IEnerzv Star® Compater Monitor 30.00% 3024 0011 458 1 100 100 150
15 {Snergy Star® Laptop Computer. 30.00% 5039 50022 Zal 108 100 180
20 {Homa Electronlcs 265.00 m 30,0035 S544 50,028 298t 100 100 31,00
i1 |Televistons mlﬂl 30.00% 3021 30,004 a2 | 100 180 Log
22 |Encrey S@r® Deskanp Computer —m 30,005 $0.29 $0.007 780 | 160 160 108
23 iEnerpy s@rd Computer Monitor mm m 30.00% $0.24 $6.011 438 .00 1,00 1.00
3¢ |EnerpySQrd Laptop Computer

30.00% 5029 50.022 241 .00 1.00 100

mmn 105435 | 22453 STAT 56609 {7 100
m 31.82% | 19.27% 50.79 $0009 | 6 108
m ST.64% | 5.05% $0.14 S0014. 1.00
Su:kelxwilh fac bulbs 100.00% | 17.00% 5266 $0.066 T 10g |
| ogoi | 000z | 2000 semis i RoB 5252 50.256 100
IEEEI 5047 $0.008 190
§ 7.00 1 " ROB_| 50,23 50.009 106
0.007 [mﬂ_ 3034 SE.O14 3.60
!EEI X $0.066 160
2 | 20.00 Sudmummcﬂ.hulhs §253 $0.256 100
L E o i . E(c:zncww:r}{c:ﬂn -~ Single Famlls Mobl!eHum«:F I o R e e - TN . N |
35 [Low Fiow Faucets SE .694.00 m Homes w; E!ccchH 200% | 60003 965 5138 50,017 (86 .00 10 .00
36 |Low Flow Showerhead SF .694.00 Hnm:sw EloctricWH 62003 | 60.00% 2738 $1.93 50003 1529 .00 1.00 100
37 lwater Heater Blanket SE 1 3.694.00 435% ﬂm Homos w/ Electric WH 52003 15.00% 5230 $0.013 64 .00 1.00 100
38 {FipcWra SF 694,00 meuw Eleetric WH 6200% | 15.00% 30,69 30.008 1217 00 1.00 100
3 Efficient Water Hearer SF 694,00 | 5255 3 19395 1§ 0.005 | 0.007 { 13.00| §50.00 | ROB {Homes w/ Elecric Wi 62.00% | 30.003 $576 S0.030__{ 231 .00 108 109
4 ifeat Pump Water Heatar SF 1 369400 | 55.98% | 206790 | 0.187 1 0281 | 10.00 | SU50.00 | ROB |Homesw/ Electrie Wil 6200% | 30.00% 511730 $0057 | 1.28 1 100 .00 1.60
Sotor Water Hfeatin, SE__ (365400 mﬂ Homes w/ Elsctric WH §200%_| 30.0836 337275 30189 | 057 {100 100 102
4 Energy Star® Dishwasher {Electtic Water Heating SE 36800 | 20119 ) 7400 | | 0001 | 1000 Siz00 | ROB {Homesw/ Dishwashers & Electric WH 353% 47.005% 430 SL66 SO.0ZZ a7 ¥ 100 1.00
Energy SGrd Dishwasher {Non-Elecaic. St 167.00 | 19.76% | 3300 | 0003 | 0.001 { 1000] 51200 | ROB_|Homes w/ Dishwashers & Non-Elec WH 7L7% 47.0035 8.19 430 5166 50.050 .26 .00 1.00 100
1% __|Enerzy Sr® Clothes Washer (w/ Elec. WH & Eiec Dryer]  {SF 767.00_| 28465 {22400 | 0026 | 0007 | 1100 525800 | ROB_|Homesiv/ CW. Elec WH and Elec. Deyer S52% | 3600%% 6547 $33.27 50343 | 157 1 100 1.00 1.9
4 Enerny Star® Clolics Washer {w/ G WH & Elec, Dryer] SE 4B7.00 | 19.92% | 97.00 1§ 0026 | 0.087 3 11,00 | $756.00 ! ROB {Homessw/ CW. NG Wi and Elec Dryer 33.8% 360035 .51 6547 §33.37 50343 1 159 {100 1.60 1.09
Low Flow Fauccts MH 315100 { 2.33% | 6700 | 0010 { 0.014 | | Retrofit |Homes wy Electric WH 950035 | 60.003% 965 5138 50021 7.75 G0 1.00 180
Law Flow Showerfead MH 315160 mmm omes w/ Elocaic WH 9500% | 60.005% 2190 5097 $0.006 2445 .60 100 180
48___{Water Heater Blanket My 335100 | 585 | 16496 | 0010 | 0.014 1 13.00] $20.00 | Retrohit jHomes w/ ElectricWH 39500% | 15.00% 50,012 :mo 189 100 1.00
%9 |Pipe Wra; MH 315100 | 282% | 8900 1 0010 | 0.014 } 13.00] $600 | Ketrott |Homesw/ Eleetric WH 95.00% ] 1500% S0.008 | 3028 100 108 108
TG |Efficiont Water ficater ML 3.151.00 mmm Homes w/ Elecme WH 95.60% | 30.00% 50029 36| 1.00 100 180
§1_ {Energy Str® Dishwasher (Electric Water Heatim MiT 36R.00_) 20.11% | 7400 { 0.003 | 0.001 ! 10.00} S$1200 | ROB |Homesw/ Dishwashers & Elecoic WH % $0.022 1 357 1 100 180 160
52 |Encrey Ste® Dishwasher [Non-Electric Wil M 167,00 m‘sﬂ_ ool ; 10001 $1200 | ROB |Homesw/ Dishwashers & Non-Elec Wi z 019 $0.050 | 426 1 .00 1.00 1.00
53 |Encrgy Stard Clothes Washer (W] Elee. WH & Elee Dryee]  |MH 767.00 | 20463 | -zzm-.m;nm | $758.00 | ROB |Humesw/ CW, Elec. WH and Elec Dryer H45% | 3600% $0.349 157 1 100 1.00 108
S¢_ |Enerpy stard Clothes Washer (w/ NG WH & Elrc. Diyer MH 487.00 Humsw CW.NGWU:deIer_Dmr 5% 1 3600% [ $0343 | 159 1 100 100 100
636,00 935.00 | ) [ o000 12000 | SE8230 [ Retrafit] 570036 _| 890015 | 2940 i}
| A4887.00 | 228% 1142 | 2000 | 5136670 | Rewoiit| 57.00% | 50.00% 9.22
.887.00 | 841% 1300 | 1 204 §7.003%5 | 2100% 5399
| 4887.00 | 258% | 12608 073 ﬂmm 57.00% 216 $79.00
.087.00 | 208% | 10165 [ 0.110 m §7.009 35¢ 6821
| 48687.00 | 11.59% | 56595 | ¢ 57.00% 596 54733
| 4807.00 | 1376% | 62358 .292 57.00% 5.00% 0.00 567.43

" Space leating and Spaes Cooling Shell Measures - Stngie Famlly Homes wy Elecuic Heatbumg . o -
ATA7% | 605400 | 1241 | 5548 | 20,00 S09730 | Rewofit]Humes wj Elecric ficst Fump 16.00% | 69.00% $7860 | 50010
6 | 16.00%
b

.902.00

84800 | 1269 150293 | D146 1469 1 20.00 | 51.366.70 | Retrofit]Homes w/ Eloctric Heat Pump 50.00% s$12237 50081
.840.00 ] 1139 1.350.04 2219 1.995 § 20,00 § $3.610.88 ROB_ {Homesw/ Electric Heat Pump 16.00% 41.003 $32330 50.239
1.848.00 { 4.04% 478.31 073 0438 3 20001 S$E8230 | Retrofit [Homes w/ Electric Heat Pump 16.093% 36.00% 379.00 50.165

L B48.00 | 6.04% 71551

110 0.657 } 11.00 | $529.00 | Remvofit jHomesw/ Electric Heat Pump 160036 27.00% S6R.21 50.095

L B48.00 | 14.3B% | 1.703.18 :.Z‘JZ 1460 | 1800} $500.00 | Retvofit {Homes w/ Eloctric Heat Pump 16,0038 10.003% $47.33 50028
[Radiant Barriers ,840.00 | 53556 62358 | 0.292 £.609 § 1500 § ~S641.00 | Aetyoflt jHomes w/ EfcerricHeat Pump 16.00% S5.00% 56743 50,108




83 {Duct Sealing

P (e5ting and Space Coolio Shell Measures- Moblle Homes w/ Elecmric Heat:

[ ] 16.549.50 | 7.50% x.oaw | 0073 | 0511} 1100] 532600 | Rewrofit[{fomes w/ Elecric Heat Cool 350w T 4zoni $42.03 $0.035
m:-mm Homes w/ Etectic Heat & Cool S300% | 60.00% S7356 50.075
[MH__| 1654900 | 340% | 367562 | 0365 | 1825 | 20.00 | $4.21645 | ROB |Homesw/ ElecticHeat& Caol 53.00% | 2600% 537770 50303
87 1654900 | 1750% | 208673 | 0219 | 1095 } 18001 $50000 | Refrofit |Homes w/ Electric Heat & Cool £3.00% | 26.00% S0.023
e Space Heating and Spacr Coaling Equipment- SIng xeramn iohile Homes .. -
88 IHVAC Tune-{j; 13.018% 635.90 304 000 m HamlihCenmlACurHeal Pum 53268 50.052
€9 IEncrpy Sar® Room A/C |5F . 9.26% 11156 | 6069 | 0.000 Hnmuw Electnie Room AC $746 S0.067 i
S8 [Second Encrpy Star® Room AfC SF 364.00 9.26% 8927 P £ G55 _lﬂﬂn Homes w/ more than onie Reom AC 5746 $0.084 Lt .
91 |High Effidency Cental AC SE 3379.00 ] 11.29% | 38149 146 | 0,000 Humcsw Electric Central AC $51.01 S0,160
92 |High Efftcicney Centrat AC/Early Retire SF | 408700 j 3666% { 185931 | 0365 | 0.000 | 14.00| $3,413.00 | Retafit {Homes w/ Electne Central AC $374.73 $0.198 | 1
93 tilich EMidency Heat Pump (P Upgrode SE 8.949.080 | 7.74% 652.29 146 [ 0.000 Humzswimﬂctmcl{c:ﬂ*um HEL) $121.44 50.175 i
94 fHiiph Efficiancy Heat Pump/Early Redre (HF Upgrade) SF 164600 | 3031% | 350138 | 0365 | 0.000 | 12,00 | 56,700.00 | Rewwht |Homes with Eleciric Heat Pump (Ha $813.68 30337
95 |Ground Saurce Heat Pump {17 Upgrade SF 264300 | 76.93% | 365800 | 0073 | 4453 | 2200| 3830060 | ROB_|iomeswith Electric Heat Purnp (H& 535032 50096
96 .| Ground Satrce Heat Pumpy/Eariy Rerire (HP Upgrade| SF_ | 1559200 | 4213% | 655700 | 0288 | 4453 | 2200 | 514,000.00 ] Retrofut |liomes with Electric lieat Pump (I SGazas | 0128 (1
37 itieat Pump {Replacing Electric Fumare: SE 1544590 | 46.54% | 718215 | 0146 1 0000 iomes with Electric Furnaces and CAG 346671 S0.065
90 |Heat Pump)Early fctire (Repiacing Electic furnace SF 1756900 | 5306% | 933229 | 0365 | 0.000 Homes with Electric Furmaces and CAC SBi3.68 50.087
59 {Dual Fuet Heat Pump Upgrade | Replacing New ASHP)] SE 8.949.00 { 3883% 24800 | 0136 066 1 1200 Homes with Elecrric Heat Pump [HE -19.22 $24263 $0.870
100 [Truai Fuel Heat Pump (Replacing Electric Fursace) S5F 1544550 | 64.39% | 9.944.30 8146 | 7.066 | 1260} $4843.00 | ROB |Homes with Electric Furnaces and CAC -19.22 S588.16 S0.059
101 {HVAC Tune.) M 413400 | 13.00% | 53482 | 6756 | 0.000 mm Homes with Central AC or Heat Fump $32.68 SO.081 i
107 |Energy Smrd Koom A/C HH 96400 | 9.26% | G927 0055 | 0.000 | 9.00 | |_ROD_|Homes w/ Electric Room AG STA6 SLOBE ]
103 _jSecand Encrey Star® Room A/C MH 96400 | 9.26% | 8927 6055 | 0.000 | 5.00 | | 0B _[Homes wf morathan enc Room AC $746 58.08¢ ]
104 {High Efficiency Centraf AC MH 284500 | 1131% | 32177 146 | 0.000 {1400 [ $S5571 | ROB |Homesw/ Elecric Central AC S61.01 50190
105 |High Efficicncy Central AC/Early Retira R 411400 j 3866% | 153047 | 53292 | 0.000 | 14001 $3,25700 | Actrofit [Homes w/ Electrie Contral AC $357.05 50224 [ 1
105 |High Efficiency Heat Pump (HP Upgrade] MH 839800 | 7.74% 6s0.00 | 0146 | 0.100 ] 1200 51.00500 | ROB_{Homes with Elccoric Heat Pump (H&C) 512205 50,188 ]
107 {fiigh EMicicncy Heat Pump/Esrly Retre (1P Upgrade) MH__| 11.093.00 | 30.15% | 334471 | 092 | 0.000 | 12.00 | 5638400 | Retroht |Homes with Eloctric teat Pump (& 77530 50232 nE
108_{Hleat Pump (Replocing, Electric Furnace) MH 1 1494325 | 48.05% | 7.195.75 | 0.146 | 0,000 | 12.00 | $3.688.00 | ROB _|Homeswith Electric Furnaces and CAC $i47.89 $6.062 {3
109" [Heat Pump/Eariy Redes {Reptacing Blectric farnaca, M| 16849.00 § 56.02% | 930100 j 0.292 ] 0.000 ;1200 m [Homes with Electric Fusnaces snd CAC $775.30 $0.085 1
110 tDual Fuel Heat Pump Upgrade [Replacing New ASIHP) Ml 839800 | 40.03% | 336200 | 0146 | 7.066 | 1200 | 5200080 | ROB |Vomes with Eleceric Hest Pump (15 -19.26 $342.89 50072 [ 3
111__|Dual Fuel Heat Pump {Replacing Electric fumace 1434325 | 6630% | 5907.25 | 0146 | 7068 Homswxmaemcmmmmdmc -i538 556933 S0057
_ -mr:- 1 $5031 38346
13 $37.26 SD016
) 55163
20,720,080 | 5.00% | 35034
mu.nn% 0.00%

Discaunt Rate
SR

m c 12.00% | 59.00%

70__ {insulaton - Flgor (R-0 tu R-19) 738050 | 2000 | $136670 | urnace & AL 1200%_| 50003 512237
Encrgy Star® Windows. 1,75233 ﬂ’ﬂ:‘lm tiomes w, grnace & AC 12009 | 41.00% 532330
insulation -Ceiling (R-19 to R-38] §15.11 { 2000 | s88230 | Rewrofit] urnace & AC 1200% | 3600% $79.00

lm!lm&m AT 1200% | 27.007% $ER.71
L. Electric Furnace & AL 1200% | 30.00% $4733
000 { 15,00 | $641.00 | Rewrofit |Homes w; i 1200% | S5.00% 36743
: 2 :Space Hesting and Space Coaling Shell Measures- Mohile Romes w/.Electric AC Oni: e
{Alr inflitratian MH .00 251% 103126 0973 4000 { 1100 $326.00 | Rewrufit jHomes w/ Electric ACOni)
Tnsufation - Floor (R-11 {0 R-30 MH (00 | 065% | 2674 0000 1 _0.000 | 2000 | $BZ1.60 | Retrofit |Homeswj Electe ACOnly (& Gay Heat
Energy SGrd Windows ME .00 { 2019% | B30.62 | 0365 | 0.000 | 20.00| $4.21648 | ROB [Homes w/ Eltctric ACONly (& Gay Heat
uct Sealing i 00 | 12099} 30451 | D215 | 0600 | 1605 S500.00_§ Retront iHomeyw/ Elertric AC Oniy (& Gas Heat)
: : - 7 Spaez Heating S8 Sract Coaling Sull Mexsures - Mobile Homes wj Elcctric Heat Pump = ;

B0 JAirinfitation FH 73 .nsz.uo €30% | 73905 | 0073 | 0511 | 11.00 | 539600 | Retofit|Homesw/ Eiectnic Heat Fum|

B {insulation- Floor (R+11 t0 R-30 Mi 09360 | 1610% | 64787 | 0000 | 0511 | 20.00 | $82160 | Rewufit {Homesw/ Electric Heat Pum,

§2__|Encrey Sar® Windows _imy 093.00 | 490% | 261933 | 0365 i 1825 | 20.00 | 54.21840 { ROD |Homeswj/ Electric Heat pum

B 053.00 | 17.50% 154&55 0719 | 1095 | 1800 | _S50000 | Rewroht [Homes w/ Elcctric fieat bum S0.631

T 63673 | oid%
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AVE. Tom Volumes 78 cublete.

SF ES-Cale RE ES-LalcRE DUKE/ACEEE ES-Calc RF ES-Calc AF MEEA/EIA MEEA Bascline: 168% w/ Refrigemtars (MEEA]; 65% Top Mount (E1A)
B AV, TG Volume= 23.6 cabic (t.3 through the oot Jec diTperser
SF ES-Lale RF ES-Calc RF DUKE/ACEES ES-Calc RF ES-LalcRFE MEEA/EIA MEEA Baseline: 100%: wi Refrigerators (MEEAT; 3556 $x5 Mount (EIA}
AvE. Tomi Volume= 16.14 subic It
SF Es-QalcFrece ES-Cale Froez DUKE/ACEEE | ES-CaleFreez | ES-CileFrrer MEEA/EIA MEEA Baseline: 52% w/ Freezers (MEEA}; 7035 Chest [E1A)
AvE- Totad Volume= 16.34 qubleft,
Enerty Str® Comptiant Upright Freerer {Manual Def] SF ES-Cale Freez ES-Calc¥roez DUKE/ACEEE | ES-CalcFrecz | ES-Cale Froez MEEA/EIA MEEA Bascline: 5236w/ Freezers (MEEAT: 30% Upricht (EIA}
10 pint capacity s TORF 1,620 ArS/3n: 130 E/EWEv:. TEOL/RWE
EE Sat Assusned 50% based high 2008 75%%)
S Encryty Star® Behumidifer SE £5 Cale-Dhum ES Cale-Bhum GDSLOAD-] EgCale-Dhum | ES Cale-Dhum | ELARECS 2005 GDS Est. Incremental cost is 0. Sctat St for benefitfeast purpnses.
] Assumcd 200 3ppIance had S yoars rematning Wselul 106 : AGE DEEWECH 1993-2000 1 Sk 19 - 244 cubfeet |
5 Second Reftfrerator Turm n SE ES Cale- ARS ESCale~RRS DUKE/ACEEE Sbsa DEER-1 MEEA GDS Bst. Cost: $92.20 for recy<iing and pick-up { DEER] ; $50 Incendve (GDS)
Assume Znd spplEnce had 5 YOArS rerrining userul 10¢ ; Age Genwern 1993-2000 1 Sux 16,5 - 1839 tub, feet,
Second Freezer Tum in SF £S Calc~ RS - ES Calc- ARS DUKE/ACEEE GOS-1 DEER-1 MEEA &DS Est Cost: $92.20 for reeyciing and pick-op {DEER) ; $50 Incenve (CDS)
Encryy Stard Compiiant Tep-Mount Refrigerator MH ESCale RF - ES-CcRE DUKEFACEER ES-CalcRF ES-LalC BF MEEA/BIA MEEA Av Tatal Volumes 20 euble f : Auto Delrast
Eneny Sr® Compiiant Side-by-51d3 Refrigeratnr MH ES-CaleRF ES-LICRF DUKE/ACEEE ES-CaicRE E5-QcRF MEEAJEIA MEEA Av. Torl Valumes 23.6 tublc fr.; tarough the door jce dispenser
10 jEnergy Star® Compitnt Chest Freczer MH ESLaleFreer - ES-CalcFreez DUKE/ACEER { BS-CaleFrerz | ES-Cale Frenz MEEA/EIA MEEA | Avg. Toml Voluroes 16,14 mubicft,
1 Enrory Star@ Compilant Upright Freezer {Mamal Defl) MH ES-GalcFresr ES-CaleFrees DUKE/ACEEE ] €S-GaleFreen | ES-CaleFreex MEEAJEIA MEEA Ave. Tota! Valumen 16.34 cublcft
40 ITt capaclty ; TS 1,620 [yr-: 120 L7kWh vs. 130 L/kWh
EE Sac Anumed 509 based 51 high 2008 Energy Star (75%)
12 {Eacny Sar® Dehumidler MH ES Cale-Chumn - £S5 Cale-Dhum GDS LOAD-1 ES Cale-Dhum | ESCale-Dhum | E1A RECS 2005 GBS Est. Incremental mRkSﬂ-S!!a!SlIﬂbcntﬂt[&npu ases
Assumc 21d SPPIEGCE BI8 & Yrars remaming ascial [0 § Ags DECween 1993-2000 ; She 19~ 214 cutleet
MH ES Calc-RRS - £S5 Calc- RRS. DUKEJACEEE CDS.1 DEER.1 MEEA GOS Est. Cast: $92.20 for recydlng and pick-up {DEER] : S50 Incentive {GDS}
Anurmc 2od SppUAnce B2d § year romaining wseid Hie: ARt Getween 1993-2000 7 528 165 - 16.9 ub, feet
MH ES Cale-RRS - ES Cale - RRS OUKE/ACEEE GDs-1 DEER-L MEEA Cost $92.20 for recyiing and plek-ap (DEER) 350 lncr.mm (595‘
Homg Electronics SF ACEEE AD4Z - ACEEE AT42 ACEEEAD42 ACEEE AUA2 GDSESL All hum:sh:\emndhy ﬂw:rannll:nm
TV w/ Screen31-407
SF ES-Calc TV - ES-Gle TV ES-Cale TV ES-Cale TV E1A RECS 2003 GDS Est Baseline: Avy. of 245 TVs per home. [Bascd an ETA Data for Exst South Cenol Reqlon)
1 767 varncd off 3 night: 75% sicep mode atavated,
Ensimy Star® Desktop Computer. SF ES-Calc Ofice - ES-Calc Offlce ES-Calc Office | ES-Cale Office | ES-CalcOffice | EIARECS 2008 GDS Est. Incremental costis $0. Setat$1 dollar for beachit/cost purposes.
7530 Tumned off st night: 40% Fower Saver Mode Enabled.
18 |€nemy Star® Computer Monltor SE ES-Cale Offten - ES-Calc Office £S-Cale Office | ES-CalcOffice | ES-CalcOfice j EIA RECS 2005 Incremental cost is $0.Sce at 51 dn“arfurbzncﬂrlmﬂ purpases.
19 |Encrty Sord Laptop Computet SF ES-Cale Office. ES-CalcQlfice. ES-CaleOffies | ES-Cale Office | ES-CalcOffice | EIARECS 2005
Homs Electronics MH ACEEE ADA2 - ACEEE AG42 ACEEEAO42 ACEEEAC42 | ACEEE AQ42 GO Est
- M ES-Cale TV - ESCale TV £-Galc TV ES-Cale TV ES-Lale TV, GDSExt
MH ES-Lalc Officn. - ES-Calc Office BS-LCale Office | BES-CalcGlfice | ES-CalcOffice ) EIARECS 2005
Enerpy Str® Computar Monltor MH | ES-CalcOfffer - ES-Cale Office ES-CaleQffice | ES-CalcOffice | ES-CalcOffice ¢ EIA RECS 2005
Encroy Star® Laptop Computer MH ES-Calc OfMce ES-Cale Office ES-CalcOfflce  § ES-Cale Office E14 RECS 2008

AV CPLBUb cort-3 25 Tor replacrmment mndcseemt
Assumed daliy use: 5 hours
Hunaticr |Assumed incand. bulhs currently meec 2012 stndans of 30% more efficient

Hoosler [Assumed datly use: 3 hours
Hogsier | Asyuraed daily usc: § hour. Usclul life expped a1 20 yearz
530 LED bulb cost - S.25 for repizcement incsndescont
Axsumcd dally use: 3 hours; Uselul life capped at 20 years.
BREU Survey {Assumed lnnd, bulks curreatly mect 2012 standard of 36% more clficlent
GUS Est. DaliyUise: 3 bours ; Uscrul life cipped 3¢ 20 yaars,
83 Avg. CFL bulb cost- 325 for replacement incandescent
Asseraed daily use: § hours
Hoosler Assumed incand, bulbs currestly meet 2012 smndard of 305 more effident
Hoosler Assursed daly use: 3 hours
Hogsler [Aurmed dably use: 1 houe. Useful life cpped at 20 years.
ok Benst= 52K (of replycement Inandescent
Assursed dally use: 3 hours: Useful ife capprd 2t 20 years
BREU Survey |Assumed inend. bulhs curently mect 2012 samdard of 30% more effident
GDS Est. Daily Use: 3 hours : Useful [fe copped at 20 years,

L5 Fllons/ minate Tor Bathroams v 25 Fpr s ot BTmes 2 et e ==
MEEA Bascline: 5% of Single Storyand Mult] Story Gas Heot Homes Table B, 17235127 / 5064215}
< 2.0 palions/minute v3 2.5 gpm ; Costassumes 2 per bnme.

Baseline: RQ : EE: Added RB insulztion to existing water heater s
Uscli 1ife esttmated ar 13 years (simifar to

6 me KW ::vlngt lnsummn Napeak smw i Winter,
MEEA  {lovelized “cost” docs includs Fedutal Tax Incentve (30% of cost) : $4850 - $3455 = $3395

SF GOS-2 - GDS-2 Gos-2 G052 Hoosler Honstcr
GDS-2 - GDs-2 GD5-2 GDS-2 Hooster Homsicr
kil CFlL {vs, tncandescent) - 3 hours/day GDS-7 GD5-2 GOS-2 GDS-2 Heasier Hoasier
24 JLED {vs. Incandescent} SF GDS2 . GDs-2 GDS-2 GB§-T EcoStary. GDS Est.
9 LED (vz. (L) SF Gos-2 - GDs-2 GB5-2 GD3-2 £co-Stary BREU Survey
30 - JCFL {vs. Incandescent] - § hours, MH Gog2 - 5Ds-2 Gps-2 L0s-2 Hovster Hoosier
31  {CFL{vx Incandescent) -3 hoursfdas D52 - 5052 D52 GDS-2 Hoaster Hoosier
32 | CFL {vx Incandescers) - 1 hours/day GOS-2 - GOS-Z GDS-2 GDS-2 Hoasier Hooster
33 HLED {vx Incandescam] M GB%2 - GD5-Z 6052 GBs-2 Eco-Story LGOS Est,
34 [LED(veCFL) MH GBS5-2 - GOS-2 GD3-2 GB5-2 Eco-Story SR EU Survey
A - - R i - Electric Water Heating - Single Family/Mult Famil
38 jlow Flow Facats Eid REM/Rate - MEEA/SE DUKE/SE DEER- MEEA/SH BREU Suevey
36__{Law Flaw Shawerhead SF REM/Rate - MEEA/SE DUKE/SE DEER-2 MEEA/SE BREU Survey
37___Water Hester Blankst REM/Rate REM/Rate - REM/GDS GDS Est HD BR Bl Sarvey,
REM/Rate - MEEA/SB REM/GDS DEER-2 MEEA/SE BR EU Survey.
F REM/Rate REM/Rate - GD5 Est EnergvSar EneerySmr BREL Survey
F REM/Rate REM/Rare ACEEE ADSY Enerpysoar EncrpySmr BR EU Survev.
SF REM/Rate ACEEE Salar ACEEE Solar ACEEE Salar ACEEE Sclar BR EU Survey
BREU Survey /
Encry Str® Dishwasher {Electrie Water Heatng) SF ES-Calc BW - ES-Colc DWW HE/ACEEE ES-Cale DW ES-Cale DW MEEA

| Assumed 208 cydes per year. ES Dishwasher EF=.80 ; standand Br=.75. Yater Savings = 430 gallon
MEEA Bascline: 62% w/ Electric WH [BREY Surveyl: 575 Dishwashaors (MEEA)




75, W:n:rs:vlrw! 330 g:“nn
Baseline: 3835 v/ Non-Elocuric WH {BREU Survey) : 57 Dishwashers (MEEA}
392 per year, Water Savings © 6,582 gallony

Bascline: 625 w Elrcrric WH (BR EU Survey] ; 89% QothesWashers [MEEA]
ASSUmed 392 eV YEOT, Water SIvings = 6.542 galons
Basciine: 38% w/ Non-Eloctrie WH (BR EU Survey]: 89% ClolhesWashers (MEEA)
< LS gaflons; ralputc [or BROITOOMS Vi 2.5 gpot; Lastatiurmed 2 per Bome
Baseline: 9 of Mamufactured Homes with Elecric WH, Table 8,

< 2.0 pailons/minute v3 2.5 rpm : Costamyumes 2 paT home.

Bascling {0 EE: Added RE Jnsulagon to existiog water heater

[Usehil life estirmated 3113 years {similar o pipe insulatan

A3 hotand cold pipe fengths insulated
Base Medfum Stee Tank {40 gsl) , EF=.BB . $650; EE: Medium Sizz Tank {40 gal}. EF<93 , 5700
Atramcd 708 cydes per yrar. £S Duhwasher EF2.80; Saindard EF~J5. Water Savings & 430 gaian
Baseline: 95% w/ Elecrrie WH {(BREU Survey) y 57% Dishwashers [MEEA}

Asurned 208 cy51es per Year, £5 DShwasmer BE=.60 ; SNGArd A=) 5, Watcr Savings = 430 gauan
Basellne: S w/ Non-Blecic WH (BR EU Surveyl: 579 Dishwashers (MEEA]

ATTuTand S92 per yout. \Atr Savings = 6,542 galons

Bastline: 9555w/ Hlectric WH [BREU Survey]: 89% OothesWashers (MEEA}

AtTumed 392 pET yTAr. VWATLT SavIngs = 6,542 gAliors

Bageline: s%wl Non-l-!tcm:\vH [BRLEU Su : §9% ClothesWashers (MEEA\

bt R Nates
“[A<cumed 208 cycies por year, £ Dismessher Ee- 601 Sndard L

TR B 0 Tr3mai 503 1/;411:. TarRe1 fhergisms el

Bascline: % of Single Stry and Muld Sory Gas Heat Homes. Table 6, {2804133 / 5064215}
Ticte ta no (0T IRSUIA00N ; UpgTade (& R-13; 00T 3723 373054151 30,79 Per 4aJL

55.5 MMBTU for Gas Heating (Based on ESTAR Cale-Furnacei

£6.4 591 Bastiint: Uvalue-72, SHGL-55 : EEUVAlut-32, SHGLAD
Incrementsl Cost = $21.70 54, feor [Full retrufit cust Matertais and Install}
Sl lor~T1%.

EE Sat % of Homes weill lluul:ud §25/69), Tablche135

Feom 12 ACH @ S Pascals tn 7 ACH @ 50 Pascals
Me2sgre costassumeas duct seaiing program does not reguire pre/post Lestng on mast homes.

Reduce leakare from Quatinnve (Leaky. Unlnsutated) tw Quantiative (6% of fioor ares =CFME25)
Minimalto no winter ::v‘n;s

=T sth 1730sq1n 30, x/sq e for 19 n:m 353 Imn
Baseline: 65 of Sincle Storyand Mol Sery Electric HP Homes, Table 6, (82433 / §06+215)
tinde tsna fioor insuladon s wpgrade tn R-13; fivorarea: 17305g1e: 50.79 persaft.
Window Arras166.4 st Baseline: Uvalues72, SHGC-55; EEUvalus-3Z, SHEC-H0
lacromentat Cast = $21.70 sy, fout (Full retrofit cost Materdatxand it}

39 to H-387 1730545 : $0.5175qJE far ~R-1%.

EE Sat: §5 of Homes well insulated {Z.5/6.91. TabieheldS
From 12 ACH @ 50 Pascalita 7 ACH & SO Paseals
Heasure cost 3isumes dUCt se2ltng Program GAes ROt {oquiTe TR/ A0S (CTting i mast names.
Redute feakage from Qualiauve {Leaky, Uninsulsted] ta Quantiztive (636 of fivor area =CFMB25]
Minlmal te na winter saviney

TIT30e e s SOS /S For AT et T
Bastling: 5 of Single Stosy and Multt Story Electric Furpace Homes, Table 6.{66+21 7 50642151
UItdle t o ipor InTul00n : Upgrade to R~13: foor arca: 17305G1E: 5073 per3qit.

[Windvw Area=166.4 sqJC Baseline: Uralue-7Z, SHGE-55 ; BEUvaIve 32 SHOC-40
Incremeno! Cast « $21.70 sq. foot {Foil rotrofit cost, Materials and insmil]

R-19 to £-38 ; 1730sqde; $OS1/sqdt{ar ~R-12

EE Sat: 55 of Homes well insulated {2.5/6.9). Tabichel3 S
Fram 13 ACH @ S0 Pascaly 1o 7 ACH ( 50 Pascals
Measure costassumes duct3zaling Program do2s Dt require pre/pastiosting on most hones.
Reduse Jeakare from Qualitative {Leaky, Uninsulated] to Quantiative {65 of finor area =CFM@25}
Minlmal to tio winter vings.

mem:ugso P::alxmucxessu Pt
L

AC{2455 of MH b '+ 73% of 14H havs

[Axyumcd the 60.5% of MH with a:nﬂ:c:mnl Heat have Contrl AC Reouatniing 12555 are Gas Heat Odier Gas Heat
Homes equipped with Room AC ot Qther}

Winidow Arca=174.4 $qI. Bascline: Uvalue~b7, SHGU-73 § BE:UVAITE~3Z, SHOCAT
- foot {Full recrafit cost Materials and Insatl)

Heasure cast asvumes UG scaling POgTam dbes NGt rEquire pre/post testng on mos ROmes,

Redute feafape from Quatizstive {Leaky, Uninsalated) { f fioor area =CFMEZ5]

RI1 t R30 tsulation under [1oor; Aouse wf endosed QR spsce. Armured Lostal] cost 0.7 9/5q1%
Baseline: 5 of mobdc bomes with Electrtc HP
\Windaw Arca=194.4 393t Daseline: U GE-73; £

Incrementl Casts $2L70 3, foot {Full rerrefit cost Matesiafs and Insaif)

HMeasure costassuraes Cuctseallag program Goas Not rEGUUT Pre/ POt (EsTNg O mast hares.
Reduen ieatae from Quallmdve (Leaky, Uninsulated) to Quandative (555 of floor arca sCFM@251

BREUS Surv:y/
Str® Dishwasher (Non-Electrie WH) SF ES-Calc DWW hd E3-Lalc DW DUKE/ACEEE ES-Calc DW MEEA MEEA
BREUSUNEy [ Asamed
44 iEnemmy Star® Clothes Washer (wi Elee. WH & Elec. Dryer] SE ES-Cac W ES-Cale CW DUKE/ACEEE £5-Calc CW Es-Calc OV MEEA MEEA
T BREU Survey7
45 |Bncswy star® Clothes Washer {w/ NG WH & Elec Diyer} SF ES-Lale OW - ES-Cale W DUKE/ACEEE ES-Cale W ES-Calc CW MEEA MEEA
46 __ilow Flow Faucets. MH REM/Rare - MEEA/SE DUKE/SB DERR-2 MEEA/SE BREU Sutyey MEEA
47 _ iiow Plow Showerhead i REM/Rate - MEEA/SH DUKE/SE DEBR-2 MEEA/SE BREU Survey HMEEA
48 {Woter Heater Blanket MH REM/Rate REM/Rare ~ REM/GDS GOSEst HD BREU Survey MEEA
Plpe REM/Rate ~ MEEA[SE REM/GOS DEER-Z MEEASSE BREU Survey MEEA
REM/Rat REM/Rat - EUSE EncrgySGr | Eneipysor | BREUSGree MEEA
BREU Supey/
ES-Cale DW . ES-CaleDW DUKB/ACEEE | ESCalcDW | EStalepw MEEA MEEA
BHEU Survey7 |
ES-Cale DW - ES-Cale DWW QUKE/ACEEE | ES-CaleDW | ES-CaleDW MEEA MEEA
— BREU Survey [
ES-Cale CW. - ES-CaleCW DUKE/ACEEE | Es-Calecw | ESCalecw MEEA
— — BREU Survey]
ES-CalcCW. - ES-Glc QW DUKS/ACEEE E5-Cale QW ES-Cale OW MEEA MEEA
- Space Heating and Space Cooling Shell Measures - Single Family Hames wj Blectric AF Unly | & Gas Heat] -
oES Cale, REM/Rate REM/GUS DEER-Z ORNL/GDS | BREUSutvey MEEA
GOSCale, REM/Pate - REM/GDS DEER-2 ORNL/GDS BR EU Survey GOS Est.
R Window Arzas:
epscale | REM/Rawe - REM/GDS DEER-2 DEER-1 BREU Survey
1910 A-38 7 173050 ¢
GRS Cale. REM/Rate - REM/GDS DEERZ_ | ORNL/GDS § BREUSurvey | EIARECSZO0S
SosGle | REM/Rare hd REM/GDS | DEERZ | MEEA/sB | BREUSuivev | BREYSumve
GDSCale, REM/Rate AEM/GDS DEER-Z PSE/VIFQE BREU Sutvey
[0S AEM/ Tt REM/GOS ICF, [ BREU Suryey
- ; : = L - ting 3nd Space Cooling Shell Measures - Single Family Homes w/ Electric Heat Purmp -
62 _linsulation - Celing (R0 to R19] SE S0 Cale, REM/Rate REM/GDS DEER-2 ORNL/GDS | BREUSuvey | MEEA
53 Jinsuladon - Foar (R0 & Re131 SF GOS Cale. REM/ Rawe REM/GDS CEER-Z ORNL/GDS | BREU Survev GOSEst
64+ iEnerpy Sor®@ Windows SE cus Cale. REM/Rate : REM/GDS DEER-2 DEER.1 BREU Surycy | BREU Survey
&5 inoutation Caillor (R-1% 10 R-38) SF SDSCale. REM/Rare - REM/GDS DEER-2 ORNL/GDS { BREUSurvey | EIARECS2005
86 JAir Infradion SF G0s Gie. RER/Rate - REM/GOS GEER-Z MEEA/5H BR EU Survey | BR BU Survey
67 10uct Scalin, SF GosCale REM/Rate - REM/CDS DEER-2 PSEAWTFOE BREU Survey GDS Est.
58 {Radtunt Barriers 5F DS Cale, REM/Rare - REM/CDS ICF =3 BREV Supvry GO5 Est
PR i e s PR G - Space Heating and Space Co sedd Mo Homes sy Electric Funmce - .
R0 10 Rl
£9__{Insulation - Celling {R-0ta R-19) 5F GDstale, REM/Rare REM/CDS DEER2 BREU Survey MEEA
76 {insulanon - Finor (R0t R19) SF GDS Cate, REM/fare : REM/GDS DEER:Z BREU Survey
71 {Enerpy Smed Windows SF. GDS Cale, REM/Rat : REM/GDS DEER:2 BEER-1 BREY Survey
72 |insutation Cetting (R-19 to R-38) 5F GhSCale REM/Rate REM/GDS DEER-2 BREU Survey
73 __{Air faristion SF G0S Gale, REH/Rate - REBI/GDS DEER-2 BREU Survev
SF GDs Cale. fEM/Rate - REM/GDS DEER-Z BREU Survey.
.. L. REM/GDS
S GosGale | REM/Rate b REM/GDS, ICE
zHiad : 2 ) = : 3paca Keanngand Space Cooling Shell Mesurer
m L S 377 - REF/GRS 1 DEERE ]
B:.;ellnc' S5el
77 |insutatign - Floar {R-11 to #-30) MH GhsCate - REM/GDS. DEER-Z
MH £DS Cale, - REM/GDS DEER-2 incromentl Costa S21.70 31
MH GOS§ Cale. -
ST, Space
MH Gos Gale -
MH &hSCale -
MH SUS Cale, -
i) GO Cale -
B4 __JAir himation [ 7

me IJACH@SG Px!c:l:!u'IACH@SDP.‘lmh




RNesidential E:nn: Mmur: Scu\'(:s And Hotes
:ﬂ!&éﬁ"

Jinsulation - Floor {R11 to R20) - N A MH GhSCalc .

m 3

S

b SR, i
mu::uuxmxmmumrnm huusew/mdmdu:wl:pau.mrncxu =3 amson/sqn.

"} Rem/aos (BREU Survey {Bassline: % of mablic Somes with Electric Furnace and Coutral AC
[Wiidow Area=134.4 1Q 1t Baseliue: UVAIOe-87, SHEC-73 ; BEUvAIue-32, SHGCAT
85 _ {Enery Sor® Windaws M DS Cale. REM/GDS DEER-Z DEER-L BREUSurvey | BREUSu Ingremental Cost= $21.70 30, foot {Fall retrofit cust Materials 2nd fnnsl}
] Heansre £ost assurney uet sealing RFOgTars ADes RALTemulre pre/ post (estng on mast Romes,
M GDS Calc, REM/GDS DEER-2 PSE/WIFOE | BREUSw GDS Est. x:dmlwagerrummzznumnaky Unianusated) mo Quantatve (6% of foor ares = CFHO2S)
: RS ce Heating dnd Space Coling Equipment+ Single Fanily/Mobie Homes - =
HVAC M:lnlcn:- lmpruv:s em:l:n:y 13% lnnmmg :!rmndlﬂnn:r (SEERIUI
SF SOSCale, REM/Rate . REM/GUS DEER-2 ACEEE/DEER | BREU Survey GDSEse  {Baseline: % of Sincle Storyand Multt Story CAC/HP Homes Table 7.(340 ¢ 141+ 85441 / 5066215}
BREU Survey] Bxsc: EER - 0.8 / EE: EER- 108 (10008 bruzhe]
SF_ | EScaloRAC - ESCalcRAC GDs Cale ESCate-taC | ESCaleAC EIA MEEA __ [Basclinc: 55 of Single Story and Muld Story RAG Hotes. Table 7, {6526/ 50642151
] BRED Suvey/ | Hast; EER- 9.8 7 G&- BGA- 108 (000 B/ RrT
SF_|__ESCalcRAC - ES Cale-RAG GS Cale, ESCileRAC | ESCaleRAC EIA -MEEA  [Bascline: % of Singfe Storyand Multt Story RAC Homes * % with mare than anc (EIA RECS) (.8/1.7)
Replace on Burnout. fnstall SEER 15 In fiew of purtiias(ng ¥ new SEER 17, 3 Ton Unk
St SosCale, REM/Rate - REM/GDS EScalecnc | ESTleCAc | BREUSurvcy | BREUSurvey [Baseline: $6of Sinsdc Storyand Mult Stary CAC Only Hames. Table 7, (350+141/ 506+215)
[0 (EXIFiing Bovael Upmrade 13 15 3 ton Lantra
Cast shawn 35 full murn:wsE‘ER 15 unit,
381 kiwh ] EER 13 vs. SEER 15,
High £Miclency Central AG/Early Retire SF G5 Cale, REM/Rate - REM/GDS ESCaleCAC | ESCleCAC | BREUSurvey i BREUSuevey |(4B87730.8644172508 4557.1503.3379 {SEER 13 HAC Consumptian], 3379711.29% = 381 kivh
GoS Gl REM/Rate - REM/GDS EEGicHP | ESGIGHP | BREUSurvey | BREUSE Heptacs on Burnout, Instal] SEER 15/HEPF 85 Inlicy of piurchasing s new SEER 13/HSPE 1.7,
SEER 10/1SPF 6.8 {existing home] Upprade 163 [SPEES 3tan Heat Pamp.
Case shawn 2 full cost of SEER 15 ASHP.
692 KWh ammmal savings Is the Incremental savings benween SEER 13 vs. SEER 15
GDs Cale, Rate - REM/GDS ESCale-HP | ESCacHP ! BREUSurvey | BREUSurvey 131840°2447561=2639. 10308-2899=B943(SEER 13 HAC Connsmptionf, 8949°7.73% = 692 KWh
incrementl Cest assuracs $14,000 (il instl] oot (Indamm Heat Pump AcvIcw] ~ 0 cast ol st bp,
ACEEEGSHP / Leveltzad “tost” also 30%): $14600-$4208 = 3600 (-5 $4100
$BSCale REM/Rate - ACEEEGSHP DOE Indtang BREUSurvey | BREUSurvey |Includes Water Heattng Consumptien and savings {GSHP:3.3 COP : 34 EER)
Tort anrumes 314,000 T4l 1RSI <ot (1na1=0a Heat PUmp REVIEWE
ACEEEGSHP { Leveilzed “cost” afén Incltides federal tax credit {(30%}: $14000-54200 = 59800
GOS Gale REM/Rat: : ACEEEGSHP DOE tndlanz BREVSurvey | BREUSurvey [includes Water Heattng Consumptionand savings {GSHP-3.3 £DP; 14 EER)
aseline: 1758%(Hase HaCof Sip Heat/ACHomel 12702-98 % { mprave strip heat eftictency from Y556 1o 100%% wil
j+{4867 {Hase AC € “30.86%( pgrade fram SEER 10 ta 13))
GDS Cale. REM/Rite - REM/GDS ESCalcHP | ESCAlop/CAC! BREUSurvey GDSCate |Cost= S6700 (Fuli Cors of ASHP) - $2657 {New SEER 13 CAC Unit]
— Bascline: 17509(Ban: HAG of Strip Heat/ AC HOMET
GDSCale.  {Coste S6700 {Full Casz of ASHPY

LDS Cale AEM/Rare . REM/CDS EsCalcHP | ESCaloHP/CAC{ BREUSurvev

t Gas UsSfie

[ Acsumes dual fuel hieat pump s apprimately 1600 more than ASHP. [Added to $1000 Incremental cast of SEER 13 vi|
[SEER 15 HP)

ShS Gl GDS Gale. : REM/GES ES Cale-HP ES Gafe-HP BREU Sunvey BR EU Sutrve)
Heat Pump mvitches to back-up gas eat at 35 degrecs and under, SEER 15 ; Gas Furnace 3055 ATUE.
CAL.

Go5 Gale. GDS Cate. - REM/GDS ES CafoliP ESCacHP | BREUSurvey GpsCale,  {tncremental cost ceflects effictent dual fuel hest pump vs. standard efficts
HVAC Maintence Intproves elliciency 137 in €xBHng air condifoner [SEER 101
GDS Cale REM/Rate - REM/GDS DEER-2 ACSEE/DEER | BREU Sutvey Baseline: 56 of Maaufacrured Homes with CACI‘HP Table 7.(75¢9 / 116}
EHEU Survey
ESCale-RAC - ESCale-RAC Shstale ESCalcRAC | ESCalcRAC ElA
BREU Survey/
ESCale-RAC - ESCaloRAL GBs Gale. ESCacRAC | ESCaleRAC EIA
GhS Cale. REM/Rate - REM/GDS EStatecac | ESCalocac | BREYSurvey
GUS Cale. REM/Rate - REM/GDS EsCilecaC | ESCalecac | BREUSurvey
GOs Gale. REM/Rats - REM/GDS ESCaicHP ESCilcHP | BREUSurvey
r:axzmvm asfull cost of SEER 15.
550 on SEER 13 vs. SEER 15
GBS Cale. REM/Rate. - REM/GDS ES Galc-HP ESCaleHP | BREUSurvey (noss'zus;s)-zeet 11093-2694=B399{SEER 13 HEC Consumptian). §399°7.745 = 650 kwn
Baseline: 16849(Base HEC of STIp HESU/AL HOME]: 12734 '95% (LGprove Sip bes 355 15 100"
with new arit+(§114 (Bare AC I0B4E( Svings to SEER10tn 13)]
GOSCale REM/Rare - REM/GDS ESCaleHP |ESCaloHP/CAC] BREUSurvey Cost = §6365 {Full Cost ol ASHP] - $2696 (New SEER 13 CAC Untt)
Biseline: 16849 (B35t HEC of 5670 REI/AC HOME]
GDS Cate REM/Rate - REM/GDS ESCiloHP | ESCalelip/cac] BREUSurvey CBSCale  {Cast=$6365 (Pull Costof ASHE)
HERC PUmp TWIKCHES (6 Back-ap £45 NeAtat 38 BCETEES. SEER 3% Cas Furpace.
fuclbeasputnp more than ASHP. {Added to $1000 Incremests) cost of SEER 13 vi|
GD5 Cale. Gostale, - REM/GDS ES Cale-HE ESCajoHP | BREUSurvey
CHGD 45 Reatat 35 BegTees a0d under. SEER 157 Gas Furrace 907 AFUE
SosCile. GosGale - - REM/GDS ESCale-HP ESCalc-RP | BREUSurvey Incrementat mnnﬁ:mdﬂdm{dul fucl heat pumz vz, standard clficlency CAC,
T oOer - - -
CDSCic | ACEEEDISPLAY - D5 LOAD-2 GDIEs | ACESEDisplay GOSER N L G TR years
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APPENDIX 2-2

TECHNICAL, ECONOMIC, AND ACHIEVABLE POTENTIAL



Measure Assumptions {Adjusted for Interactive Effects), Total # of Remaining Homes based on Technical Potential {100% Penctration®), and Technical Potential Savin,

tar® Compliant Tap-Mount Refrigerator 54,135 40,601 4303,701 [
Star® Compliant Stde-by-Side Refrigerator i 133 0.007 4006 29.149 21862 2.907.653 i 136
tar® Compliant Chest Freezer Freezers 42 0.004 4,003 30,318 28,193 i 1184119 3 88
4 _|Energy Star® Compliant Upripht Freezer (Manual Def) SF Freezers B 47 0.004 0.003 12,992 12,083 567.89: 44 38
5 |Energy Star® Dehumidifer SE _iHomes w/ Dehumidifiers § 213 0.13 0.131 5,830 2918 i 62088 383 383
6 {Second Refrigerator Turn in SF_{Homes w/ more than one refrigerator Retrofit 978 0.08; 0.070_ [ 28,317 25485 i 24924233 2077 1.773
7 {Second Freezer Turn fn SF {Homes w/ more than one freczer 774 0.06. 0.055 | 3331 2,998 i 2320626 193 165
g Compliant Top-Mount Refrigeratar MH tHomes w/ Refrigerators 106 0.00 0.006_ ¥ 8279 6,210 k 658,213 45 39
9 ® Compliant Side-by-Side Refrigerator MH {Homes w/ Refrigerators 133 0,007 .006 1 4458 3344 444,700 24 21
Compliant Chest Freezer H [Homes w/ Freezers 42 0.004 003§ 4.636 4312 181,101 16 13
11 |Energy Star® Compliant Updight Freezer (Manual Defl} MH |Homes w/ Froezers b 47 0,004 003 1 1987 1.848 66854 7 [
Star® Petumidifer MH _{Homes w/ Dehumidifiers b 213 0.131 0.13 832 445 94958 59 59
13 |Second Refrigerator Tumn In MH_{Homes w/ more than one refrigeratar Retrofit .S g 4331 3,898 3301345 275 235
14 iSecond Freezer Tumnin Homes w/ more than one freezer Rewofit 774 510 459 354919 30 25
Home Electronics IAH Homes ' 83,284 58,299 15,449,184 1.749 1,749
16 _{Televisians F_jHomesw/aTV Q i 49 0.017 204046 142832 6,998.772 2.398 2398
17 |Energy Star® Desktop Camputer F_|Homes w/ a Desittop ROJ H 42 0.005 70,791 49,554 2,081.267 238 238
18 |Enerpy Star® Computer Monitor F_{Homes w/ a Deslctop ROB ! 21 0.002 78.791 49,554 1040634 119 119
19 _|Energy Star® Laptop Computer SF ‘ﬁn_\cs w/alaptap ROB 13 0.001 13325 9328 ‘ 121,262 14 14
20 jHome Electronics MH |All Homes i 0.030 12.738 8316 2362816 267 267
21_|Teievisions MH chmcs w/aTV H 0.017 19.106 13374 655347 225 225
22 jEnergy Star® Deskiop Computer MH {Homes w/a Desltop 0.005 10827 7579 318311 36 36
23 {Energy Star® Computer Monitor MH {Homes w/ a Deskiop 0.002 10.827 7579 4 159,156 16 18
24 _|Encrgy Star® Laptop Computer MH_[Homes w/ a Laptop 0.001 2,038 1427 i 18.546 2 2
25 L {v=. Incandescent) - § hours/day SF_{Sochets with Inc. bulbs (Shrs/day} B 3.003 337,080 261305 “ 13,352,670 819 1.866
26 |CFL fvs. 1 } -3 hours/day. SF_iSackets with Inc. bulbs (3hrs/day) B 0.003 1,017,637 821539 |l 25188374 2576 5.866
77 |CFL (vs. Incandescent) - 1 hours/day SE_ |Sockets with Inc. bulbs {1hrs/day} B | 0.003 0.007  I]  1,843.388 1676930 1§ 17.138228 5259 11973
28 _JLED (vs. Incandesceny) SF _|Sockets with Inc. bulbs ROB__ i 41 0.004 0,009 fi 799.527 663.607 Il 26889355 2758 6.261
29 |LED (vs. CFL) SE ls::r.kets ‘with CFL, buibs ROB_ II 10 0.001 0.002__|! 135920 135920 || 1340,166 137 312
30 JCFL {vs. Incandescent} - § hours/da MH ‘So:kcts with (nc. bulbs {Shrs/day} ROB 5 51 0,063 0,007 8511 6,383 l; 326.174 20 46
31 {CFL (vs. Incandescent}-3 muls/t:l_a_y MH {Sackets with Inc, bulbs (3hrs/day] ROB 31 0.003 0.007 ¥ 35538 28247 , 866,039 89 202
32 |CFL {vs. {ncandescent) - 1 hours/day MH {Su:hcrs with Inc, bulbs (1hrs/day) ROB i 10 0,003 4.007 ' 200516 171341 i 1,751,101 537 1223
33 |LED (vs. Incandescent] MH [Sockets with Inc. bulbs ROB § 41 0,004 0,009 61140 53,803 2.180,115 223 508
34 ILED (vs, CFL} MH _|Sockets with CFL bulbs ROB 10 8.001 7.337 7337 72341 ?
Low Flow Faucets SF_i{Homes w/ Electric WH Retrofit | 82 09014 | 51.636 20,654 1,693,664 297
36 _}Low Flow Showerhead SF_jHomes w/ Electric WH Retrafit J 202 0.014 0.021 1} 51.636 20.654 4,176,092 295
37 _iWater Heater Blanket SE _{Homes w/ Electric WH Retrofit 1 ] 0.000 0.000 i i) i 1] 0
38 |Pipe Wrap SF_Homes w/ Electric WH Retrofit 106 0.009 0014 B 51.636 43891 4.636.863 408 613
39 [Effictent Water Heater SE _iHomes w/ Electic WH ROB 183 0.005 0.007 i 10327 7.229 1324743 33 49
0_|Heat Purp Water Heater SF_{Homes w/ Electric WH ROB 1954 0177 0265 | 10327 7229 14.125541 1278 1,918
41 {Sotar Water Heating SF_|Homes w/ Electric WH Retrofit |4 1867 0272 0000 1 154931 10844 20,245,852 2951 a
42_|Encrgy Star® Dishwasher (Electiic Water Heating) SF_[Homes w/ Dishwashers & Elactric WH ROB N 74 0.003 0001 {i 29.433 15599 1,154,345 45 12
43 |Energy Star€ her (Non-Electric WH) SF lHames w/ Dishwashers & Non-Elec WH ROB__ I 33 0.003 o001 (] 18,039 9561 315,508 27 7
44 |Energy Star® Clothes Washer (w/ Elec. WH & Elec. Dryer) SF_{Homes w/ CW. Elec. WH and Elec. Dryer ROB i 224 026 0.007 | 45,956 29412 6.588.269 760 204
45 _{Energy Star® Clothes Washer {w/ NG WH & Elec. Dryer) SF_{Homes w/ CW. NG WH and Elec. Dryer RO8 i 97 .026 0.007 | 28.167 18027 1.748,586 466 125
46 }jLow Flow Faucets Hormnes w/ Electric WH Retrofit [ 67 .010 0.014 | 12,101 4840 324298 486 70
47_|Low Flow Showerhead I‘Ho_mes w/ Electric WH Rewofit |1 166 0.010 0014 1| 12101 4840 801,450 46 69
48 _|Water Heater Blanket Hames w/ Electric WH Retrofit i [ 0.000 0000 ff 1 [} [ [ [}
49 IPipe Wrap H {Homes w/ Elecaic WH Retrofic i 86 0,009 0014 |} 12.101 10.285 868369 96 144
50_|Efficent Water Heater MH {Hama w/ Electne WH ROB 1 180 4.005 0.007 _H 12,101 8470 1,605316 39 s8
51 |Energy Star® Dishwasher {Electric Water Heating) MH {Homes w/ Dishwashers & Elecoric WH ROB ” 74 0.603 0.001 H 6,897 3,656 270515 10 3




Measure Assumptions (Adjusted for Interactive Effects), Total # of Remaining Homes based on Technicat Potential {100% Penetration®), and Techinical Potential Savings
ft i
i d

b d o G G

52 Encrgyér.ar@ Dishwasher (Non-Electric WH) MH jHomes w/ Dishwashers & Non-Elec WH RO

192 1 ]

53 |Energy Star® Clothes Washer {w/ Elec WH & Elec Dryer} MH {Homess w/ CW, Elec, WH and Elec. Dryer RO 6,893 178 48
54 |Energy Star® Clothes Washer (w/ NG WH & Elec. Dryer) MH 1Homes w/ CW, NG WH and Elec. Dryer 363 9 3
55 {Insulation - Ceiling (R-0 to R-19) Homes w/ Electric AC Only (& Gas Heat} Retrofit J 5222 10,177,498 €480 [}
56 {l - Floor (R-0 to R-19] Hores w/ Electric AC Only (& Gas Heat} Recrafic 11 18589 i 2.115,795 2772 0
57 {Energy Star® Windows | Homes w/ Electric AC Only (& Gas Heat) ROB 28,008 “ 1,380,136 6,06 [
58 |insulation-Cefling {R-19 to R-38 Homes w/ Electnic AC Only (& Gas Heat) Retrafit 30,382 i 3,599,124 2.08 [
59 {Air [nfiltraton Homes w/ Electric AC Only (& Gas Heat) Retrofit 465¢ |l 3255011 350 0
60 DuﬁSew SF_{Homes w/ Efectric AC Only (& Gas Heay) Retrofit 4.180 18225230 9.08; 0
51 |Radlant Barriers SF_|Homes w/ Electnic AC Only {& Gas Heag Retrofit 1569 15.980.940 7.483 g

|Insulation - Ceiling (R-0 to R-19} ¥ {Homes w/ Electnc Heat Pump Rewofit 1466 11,805,542 1819 8,132
53 }insulation - Floor {R-0 to R-19} F_jHomes w/ Electnic Heat Pump Retrafit S,330 8,010,869 778 7.782
£4 |Enerpy Star® Windows F_|Homes w/ Electric Heat Pump ROB 7.862 9,839,254 1.596 7581
65 {Insufation -Ceiling (R-19 to R-38 F_{Homes w/ Electric Heat Pumy Retrofit 8528 3498744 534 3,204
66 Alr infijtration SF _}{Homes w/ Electric Heat Pump Remofit : 3728 5,701,038 872 5.234
67 _|DuctSealing SF_|Homes w/ Electric Heat Pump Rewofit f| 1371 9594 13154965 2255 11277
68 _{Radiant Barriers SF__]|Homes w/ Electric Heat Pump i 8,961 4.465.878 2,101 0
63 {1 cifing {R-0 to R-19}) SE_{Homes w/ Electric Furnace & AC Rewofit § 1099 9,509,368 1364 6,039
70 _{insulation - Floor {R-0 to R-19]) SF _{Homes w/ Elecmnc Furnace & AC Retrafit {i 2,201 3398 8,798,400 584 5837
71 _iEnergy Star® Windaws SF_{Homos w/ Electric Furnace & AC ROB_ | 1637 5897 9,654.459 1207 6033
72 insulation -Ceiling (R-19 ta R-38) SF_{Homes w/ Electric Furnace & AC Regofic 1 539 6396 3.449.506 409 2047
73 _{Alrinfi F_1Homes w/ Electric Furnacs & AC Rewrafit ' 840 7296 6,130,133 677 3839
74 {Duct Sealing SF_jHomes w/ Electne Furnace & AC Retrofit 1.7%8 7.196 12936638 1738 8,689
75 _{Radlant Barmers Homes w/ Electric Furnace & AC Retrofit_|; 506 6.646 3364.408 1,573 [
76_{Air infilration Hames w/ Electric AC Only (& Gas Heat] Retrofit | 103 1773 | 183,089 129 g
77 _|Insulation - Floor {R-11 to R-30) MH_[Homes w/ Electric AC Only (& Gas Heat) Rogofit_f 26 1223 1 32223 [} [
78_|Energy Star® Windows MH |Homes w/ Electric AC Only (& Gas Heat] ROB } 816 2262 i 1846843 812 [1]
79 [DuctSealing C Only (& Gas Heat) Rewofit | 414 g 1529 I 468,006 207 ]
80 jAlr Infiloration MH |Homes w/ Electric Heat Pump Regrofit_{ 55 409.485 40
81 |Insulation - Floor {R-11 to R-30) MH iHomes w/ Electnic Heat Pump Retrofit | 613 S 234879 b}
82 iEnc@ Star® Windows MH_[Homes w/ Electric Heat Pum ROB I} 2450 0341 1707 5 1,732,193 241
83 {DuctSealing MH {Homes w/ Electric Heat Pumnp Retrofit £ 1192 0.169 955 842,947 119
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84 |Aic Infiltration ME }!_-Ig:_‘nes w/ Electni Heat & Cool Retrofit , 1,080 4228907 286
85 {Insul:mon - Floar (R-11 ta R-30) Homes w/ Electric Heat & Coal Rewofit | 938 2532319 0
86 _{Energy Star® Windows iH {Homes w/ Electric Heat & Coal ROB__ |1 3.453 343 1715 |; 6,751 4996 H 17.251,985 1713 8.566
87 {DuctSealing Homes w/ Electric Heat & Coal Retrofit 1| 0863 | 6751 4996 i 8219525 863 4313
68 {HVAC Tune-Up SE_{Homes with Central AC or Heat Pump Rewrofit ‘ 0000 1 70,791 63,712 : 28898417 13.803 g
89 |Energy Star® Room A/C SF_{Homes w/ Elecmc Room AC ROB ¥ 04808 & 10,411 7.808 621514 38 g
90 _{Second Encrgy Star® Room A/C SF lﬂomes w/ more than one Reom AC RO8  H 0.000 | 5413 4960 258,567 161 [
91 jHigh Effictency Central AC SFJHomes w/ Electric Central AC ROB__ | 272 0.104 0.000 24,919 23,922 i 6,510,404 2,492 [
92 {High Efictency Central AC/Early Retire SE__|Homes w/ Elcctnc Central AC Retrofit 1,348 0260 0.000 |} 24,9139 23922 32242595 6229 [
93 _{High Efficlency Heat Pump (HP Upgrade} SF_ {Homes with Electric Heat Pump (H&C) ROB 473 0.100 0.000 |} 2.665 H 1,134,119 239 0
94 {HighE Heat Pump/Early Retire (HP Upgrade) SF_|Homes with Electic Heat Pump (H&C) Retrofit 2.440 0248 0.000 || 2.665 |4 5852253 595 []
95 _{Ground Source Heat Pump (HP Upprade) SE_ |Homes with Electric Heat Pump (H&C) ROB 2,772 0.055 3.375 1.999 4,986,925 100 6,071
96 {Ground Saurce Heat Pump/Early Retire (HP Upgrade SF_{Hames with Electric Heat Pump (H&C) Regofit ) 4734 0.208 3.215 1.999 8516,624 374 5,784
97 _Heat Pump (Repfacing Electnic Furnace) SF__{Homes with Electric Furnaces and CAC ROB 5,095 0103 0.000 1,499 y 7637777 155 o
9§ _|Heat Pump/Early Reure (Replacing Electric Furnace) SE_|Homes with Electric Furnaces and CAC Retrofit_|] 6,614 0.259 2000 |, 1,493 i 9914601 388 0
99_|Dual Fuel Heat Pump Upgrade (Replacing New ASHP) SF_Homes with Electric Heat Pump (H&C) ROB 2314 0,058 4.743 3,958 3598 || 8327.025 353 17,066




Measure Assumptions (Adjusted for Interactive Effects), Total & of flemalining Homes based on Technical Patential (100% Penetration” , and Technical Potential Savin,
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100 {Dual Fuel Heat Pump (Replacing Electric Furnace] SF{Homes with Electric Furnaces and CAC ROB_ {1} 7,048 0.103 5.008 .998 24998 21,130,869 310 15015
101 |HVAC Tune-Up MH_{Homes with Central ACar Heat Pump Retrofit 407 0.195 0.600 .235 8311 3385360 1622 )
102 iEncrg Star® Room A/C MH_1Homes w/ Electric Room AC ROB 8 68 0.042 0.000  § 312 2484 168,872 104 0
103 |Second Energy Star® Room A/C MH {Homes w/ more than one Room AC ROB | 68 0.042 0000 | 1783 1337 i 90,931 56 [
104 |High Emdeng Central AC MH_| Homes w/ Electric Central AC ROB g 245 0.111 0.000 ¥ 3,643 3497 857,036 389
105 |High Effidency Central AC/Early Retire H {Homes w/ Electrie Central AC Rewofit {] 1211 0.222 0.000 | 3,643 3497 4236,236 778
106 _|High Elficiency Heat Pump (HP Upgrade) H |Homes with Electric Heat Pump (H&C) ROB__|{ 463 0,104 0.000 | 334 308 142,285 32
107 {High Effictency Heat Pump/Early Retire {HP Upgradc) H_]Homes with Electric Heat Pump {(H&C) Retrofit {4 2365 0.206 0,000 i 334 308 727512 &4 0
108 _|Heat Pump (Repfacing Electnic Furnace) H {Homes with Electric Furnaces and CAC ROB _ jl 5.1S6 0.1 0000 I 1013 1013 5221451 106 [
109 |Heat Pump/Early Rettre (Replaciag Electric Furnace: H }Homes with Elecric Furnaces and CAC Retrofit | 652 0.20 0,000 1 1.013 1013 6.604.416 212 a
110 iDual Fuel Heat Pump UEEde !Eegladng New ASHP) MH Homes with Electric Heat Pump (H&C) ROB l 2,34 0.10; 4520 | 287 264 i 617,151 27 1,297
111 |Dual Fuel Heat Pump (Replacing Electric Furnace] MH }Homes with Electric Furnaces and CAC ROB i 710 0,105 5064 2.025 2.025 i 14,378.392 212 10,256
112 |in Home Energy Display Manitor SF_{All Homes Retrofit 633 0.053 0.053 37,478 37478 23,729,072 1977 1877
113 |Pre-Pay Metering SF_1All Homes Regofit #1621 8.135 0.135 37.478 37,478 ' 60,746,425 5.862 5.062
114 [Pool Pump and Motor Homes with Poals ROB 1260 8315 0.000  § 43997 3498 g 4,407,390 1,102 g
115 {In Home Encrgy Dispiay Monitor All Hores Retrafit 725 0.060 0050 1 5732 5732 4.156,774 346 346
116 {Pre-Pay Metaring All Homes Rewrofit 5,732 5732 10,641,340 887 887
117 _|Multi-Family Homes Efficlency Kit All Muiti-Family Homes Retrofit 297574 25 48
118 |New Construction - 15% more efficent F_lAll Single Family New Homes w/ AC Oniz 0.584 0.073 i 2,767 1.9%2 2,772,237 1,163 145
119 |New Construction - 15% more efficient F Al Slngle Family New Homes w/ Elec. HP 0584 2.409 ¥l 3,162 2277 H B8.964511 1330 5,485
120 New Construction - 35% more efficient F_}Al Single Family New Homes w/ AC Only 0.876 0438 | 922 664 2,310,198 582 291
121 |New Construchion - 35% more effictent SF_[All Single Family New Homes w{ Elec. HP 0.876 2993 I 1.054 759 4482256 665 2272
122 |{New Construction - 15% more efficient MH lAl Stngle Family New Homes w/ ACOnly 0.584 0.073 4;; 242 174 AH 292,799 102 13
123 |New Construction - 15% more efficont MH_]AN Sinple Famlly New Homes w/ Elec HP i 0.584 2409 | 306 221 i 562.123 129 531
*Note: Sclar Water Heating w/ Electric Bacl-Up and Geothermal systems only d a 30% teck i : Radiant Barriers d 3 70% p { penetration
Summer Demand __ Winter Demand
Total Resid 1 T [ 2 S SR2D7951%:

Percent of 2020 Residential Forecast for Energy/Demand:



Measure Assumptlons (Adjusted for interactive Effects], Total # of Remaining Homes {106% Penctration®}, and Econemic Potential Savin,

- Based on the TRC Test

1 D Compliant Top-Mount Refrigeratar SF_{Homes w/ Refrigerators ROB 106 0.007 03.701 253
2 IEn Star® Side-by-Side Refrigeratar SF_|Homes w/ Refrigerators ROB 133 0.007 29.149 21.862 2.907.653 160 136
3 lEncrg Star® Compliant Chest Freezer SF_[Homes w/f Freezers RO/ ' ] 0.000 2 0 '] 0
4 IEncrgy Star® Compliant Upright Freezer (Manual Def} SF_{Homes w/ Freezers ROJ [ €.000 a 0 [ 1
§ _ |Energy Star® D SF_jHomes w/ Behumidifiers RO 213 0.131 5830 2,315 620,882 383 383
6 ISecand Refrigerator Turn In SF_{Homes w/ mare than ane refrigerator Retolit 978 0.082 28317 25,485 24924239 2077 1773
?  {Second Freczer TumIn SF {Homes w/ mmore than one freezer Retrofit 774 0.065 3,331 2,958 2,320,626 193 165
8 r® O Top-Mount Refrigerator H ‘T-Inmcs w/ Refrigerators ROB 106 0.007 8278 6210 658213 45 39
9 Star® G Side-by-Side Rcfn‘genmr H jHomes w/ Refrigerators ROB | 133 0.007 4458 3344 444,700 24 21

Energy Star® Compliant Chest Freezer H {Homes w/ Freezers ROB | [) 3,000 [ i ) ] [
11 |Energy Star® Compliant Upright Freezer (Manual Def.) MH [Homes w/ Freezers ROB § ] 0.000 "] 1] 0 Q a
12 lEnerQ Star® Dehumidifer H }Homes w/ Dehumidifiers ROB i 213 0.131 892 446 94.958 59 59
13 _ISecond Refrigerator Tum In MH_[Homes w/ marc than one refrigerator Retrofit ¥ 847 0.071 4331 3.898 3,301.345 275 235
14 {Second Freezer Turnin H mcmcs w/ more than one freezer ng_ﬁt__l"l 774 0.065 510 459 354,919 30 25
15 jHome Electronics All Homes l . 83,284 58,299 15.449.184 1.749 1,749
16 _|{Televisions SF_{Homesw/aTV § 0017 0.017 204046 142832 6,998,772 2398 2,398
17 |Energy Star® Desktop Computer SF_[Homes w/ a Deshop i 0.005 0.005 70,791 49,554 2.081.267 238 238
18 iEncrySrar ® Computer Monitor SF__|Homes w/a Desktop 0.002 0.002 70.791 49.554 1,040.634 119 118
19 _jEnergy Star® Laptop Computer SF_|Homes w/a Laptop 0,001 0.001 13325 9328 121262 14 14
20 |Home Electromicy MH Al Homes 0.030 0.03¢ 12738 8916 2,362.816 267 267
21 _{Telewisions MH {Homesw/aTV 19,106 13374 655347 225 225
22 {Energy Star® Desktop Computer H_{Homes w/ a Desktop 10,827 7579 318311 36
23 {Encrgy Star® Computer Monitor H {Homes w/ a Desktop 10,827 7578 159.156 18
24 |Encrey Star® Laptop Computar Homes w/ 2 Laptop 2,038 1427 18.546 2

CFL (vs. Incandescent] - S hours/day SF__iSockets with Inc. bulbs {Shrs/day) g 337,080 261305 13352.670 B19

CFL (vs. | d } - 3 hours/day SF 'Sod(crs with Inc. bulbs {3hrs/day] 0003 0007} 1.017.637 821539 25188374 2576

CFL (vs. Incandescent] - 1 hours/day SE_ ]Sackets with Inc. bulbs {1hrs/day) 0.003 0.007 i 1.843.388 1.676930 17138228 5255

LED {vs. I d SF__{Sockets with Inc. bulbs 0.004 0.009 799.527 663.607 26,889,355 2750

LED (vs, CFL) SF _|Sockers with CFL bulbs 0.000 0.000 2 a 1] Q

CFL (vs, Incandescent) - 5 hours/day MH _ISockets with Inc. bulbs (Shrs/day} 0.003 0,007 8511 6363 326,174 20

CFL (s, incandescent) - 3 hours/day MH_ISockets with Inc. bulbs (3hrs/day) 0.003 0.007 W 35535 28247 866,039 8%

CFL [vs. d ) ~ 1 hours/day MH lSadcers with Inc bulbs (1hrs/day) 0,003 0.807 : 200516 171341 1.751,101 537

LED {vs. incandescent] MH_{Soclets with Inc. bulbs 8 61,140 53.803 2,180.115 223

LED (vs.CFL}) MH _[Sockets with CFL hulbs [ [} [} 9

Low Flow Faucers SF_|Homes w/ Elecmic WH 0.014 0,022 51,636 20,654 1.693.664 297 446
35 jLow Flaw Showerhead SF_|Homes w/ Electric WH 0.014 0.021 51636 20,654 4.176,092 295 442
37 |Water Heater Blanket SF_ |Homes w/ Electne WH 0.000 0.000 | g g ] 9 g
38 |Pipe Wrap SF_jHomes w/ Electric WH 0.009 0014 | 51,636 43.891 4.636,863 408 613
39 [Efficient Water Heater SF_|Homes w/ Electtic WH 0.005 0.007 18073 12,651 2318300 57 g6
40 _{Heat Pump Water Heater SF_jHomes w/ Electric WH 0.177 0265} 18,073 12.651 24.719,696 2238 3357
41 {Solar Water Heating SF_{Homes w/ Electne WH 0.000 0.000 | ] 0 g g ]
42 {Energy Star® Dishwasher {Electric Water Heatin; SF_|Homes w/ Dishwashers & Electric WH 0.003 0.001 i 29,433 15599 1154345 45 12
43 {Energy Star® Dishwasher {Non-Electric WH) SF _[Homes w/ Dishwashers & Non-Elec. WH 0,003 0.001 18.039 9.561 315508 27 7
44 me’ Star® Clothes Washer {w/ Elec WH & Elec. Dryer) SF_lHomes w/ CW, Elec. WH and Elec. Dryer 0.026 0.007 ¢ 45,956 29,412 6,588,269 760 204
45 _{Energy Star® Clothes Washer (w/ NG WH & Elec. Dryer} SF !Hamcs wf CW. NG WH and Elec. Dryer 0.026 0.007 i 28,167 18.027 1.748.586 466 125
46 |Low Flow Faucets MH JHomes w/ Electic WH Retrofit 67 0.010 0.014 | 12,101 4840 324298 46 70
47 |Low Flow Showerhead H !Homcs wf Electnic WH Retrofit 166 0.010 0014 K 12.101 4840 801457 46 69
48 jWater Heater Blanket H_{Homes w/ Elecmc WH Retrofit g 0.000 0,000 1] [ a 0 0
49 {Pips Wrap H [Homes w/ Electric WH Retrofit 86 0.009 0.014 | 12,101 10,286 BB8B.389 96 144
50 kEfﬁaenlW:lu:r Heater M }H&nusw/ Electric WH RO; H 190 0.005 0.007 || 12,101 8470 1605316 39 58
51 [Energy Star® Dishwasher (Electric Water Heating) MH_|Homes w/ Dishwashers & Electric WH RO 1{ 74 0.603 0.001 | 6,897 3.655 270515 10 3
52 IEnerQSmr@ D (Nan-Elecuric WH) MH_|Hames w/ Dishwashers & Non-Elec. WH RO i 33 0.003 0.001 ¥ 363 192 6349 1 a




! i £ Uss!
53 |Energy Star® Clothes Washer (w/ Elec. WH & Elec. Dryer) Homes w/ CW, Elec. WH and Elec. Dryer

54 |Evergy Star® Gad\tsWashcr (w/ NGWH & Elec, Drycr) Homcsw CW NG WH and Elec. Dryer
| S S {Insuiaton~ Camng {R-0t0R-19) 3 Hcmzsw Elc:trl: AC Unly {& Gas {caq i & . g 6480 Q
|56 llnsuladon Floor (R-0 to R-19) ‘HomcswLQecchC Only {& Gas Heat) Remofit . £ X i . 2772 []
7 _|Energy Star® Windows SF_1Homes w/ Electric AC Only (& Gas Heat) ROB i g 0 0
Insuiation -Ceiling (A-19 to R-38] SF_{Hames w/ Electric AC Oaly (& Gas r!eax) Retrafit ) X i [} E [ [ [}
59 {Airinfiltaton SE_{Homes w/ Electric AC Only (& Gas Heat) g 0.000 0.000__Ji Q [ i Q Q 1]
60 {DuerSealing SF_[Homes w/ Electric AC Only (& Gas Heat) Retrofit_{] 579 0.289 0.000_ | 37878 34180 i 19.799,358 9.867 [
SF__|Homes w/ Electnic AC Only (& Gas Heat) Retrofit # L] ] W 9 [ [
62 _ilnsulation - Celling (R-0 to R-19) Homes w/ Electric Heat Fump ‘ 8,054 1466 :1; 11805542 8,132
63 }lnsulauon- Floor (R-0 ta R-19] SF_ |Homes w/ Electric Heat Pump Recrv_aﬁz_:” 1503 0.146 10,660 5330 1§ 8,010.869 7.782
64 {Energy Star® Windows SF_jHomes w/ Electric Heat Fump ROB 9 0.000 0 ] 0 1]
65 |insul ~Calling (R-19 wo R-38) SF_|Homes w/ Electc Heat Pump Rewrofit { 0 a.060 ) [] [] g
66 IAir Infiltration SF_{Homes w/ Electnic Heat Fump Retrofit 653 0.100 13,325 9,728 £,352.938 972 5833
67 {DuctSealing SF__{Homes w/ Electric Heat Fump Retrofit 1511 0.259 10,660 9.594 14.499.925 2486 12,430
&8 _|Radisnt Barrlers SF_|Homes w/ Electric Heat Pum Retrofit [ 6.000 0 9 1 [
- Ceiling (R-0 to R-19} SF_|Homes w/ Electric Furnace & AC Rewmofit ¥ . 1241 1.099 9.509.368 1364 6,099
- Floor {R-0 to R-19} SF_{Homes w/ Electric Furnace & AC Retrofit | 0.146 3,998 §.798400 584 5837
Star® Windaws SF_|Homes w/ Electnic Furnace Z AC ROB g 0.000 ] 0 i)
{R-19 to R-38} SF_{Homes w/ Electric Furnace & AC Retrafic | Q.000 [ a a
73 SF_tHomes w/ Electric Furnace &AC Retrofit i 0.101 7296 6,686,483 739 4.188
74_|DuctSealing SF_{Homes w/ Electric Furnace & AC Retrofit 0.262 7.198 14054519 1888 9440
75 |Radiant Barriers SF__|Homes w/ Electric Furnace £ AC Retrofit Q.000 a a g 0
76 iAlr Infiltration MH [Homesw Ecctrl:AC Onl & Gns ch Rerofit 0.073 1773 183,089 129 9
77 il fon - Floor (R-11 ta R-30] MH_{Homes w/ Electric AC Daly (& Gas Heat} Retrofit 0.000 g g 2
78 | Energy Star® Windows MH_|Homes w/ Electnic AC Only (& Gas Heat} ROB 0.000 q a
79 {Duct Sunllr& MH_jHames w/ ElectricAC Only (& Gas Hea‘] Retrofit 0.216 244 g
g0 Alr m(' ll'mtlcn MH jHomesw/ Elecmc Heat Pump_ Hewofit 0.073 ” 9: 40 283
81 |Insuiation - Floor {(R-11 to R-30) MH_|Homes w/ Electric Haat Pum, Rewofit { 515 0.000 0,485 1 955 g 185
82 {Energy Star® Windows MH_{Homes w/ Electric Heat Pump ROB [ g 0.000 0.000 i ] [ [}
B3 _}DuctSealing Retrafit §] 1447 0208 1025 ¢ 955 143 724
84 |Air infiltration H_}Homes w/ Electric Heat & Cool Retmﬁ: 286 2,001
85 _Insuiation - Floor (R-11 to R-30) H [Homes w/ Electric Heat & Cool Retrofit g 1320
86 IEaergyStar@ Windows MH jHomes w/ Electric Heat & Cool ROB ] Q
87 _{Duct Sealing MH |Homes s/ Electric Heat & Cool Retrofit 1.029 5143
88 JHVAC Tune-Up SF_|Homes with Central AC or Heat Pump Retrofit 63.712 35.724979 17,064 g
89 _{Enorgy Star® Hoom A/C SF__{Homes w/ Elecaric Room &C ROB : 7,808 f 768331 475 g
90 _|Secand Energy Star® Room A/C SF_|Homes w/ more than one Room AC ROB_ | g .00 0.0 ¥ 2 ' [1] [1] a
91 _}High Efficiency Cenral AC SF_{Homes wf Electric Central AC ROB | 1] 00! 0.0 i i 0 [] [1]
92 |High Efliccncy Central AC/Easly Retire SF__{Homes wf Electric Central AC Hetrofit g .00! 0.000 0 g g
93 _{High Effictency Heat Pump (HP U SF _|Homes with Electric Heat Pump (H&C) ROB g 000 0.000 H g 4 Q [
94 _{High Efficlency Heat Fump/Eariy Retire ( HP Upgrade} SF_|Homes with Electric Heat Pump (H&C) Retrofit g 0.000 0.000 i) g [1] [ g
95 |{Ground Source Heat Pump (HF Upgl SF_ | Homes with Electric Heat Pump (H&C) ROB {3041 0.061 3.702 3998 3598 i 10940329 218 13318
96 |Cround Source Heat Pump/Early Retire (HP Upzrade) SF anm:s with Electric Heat Pump (H&C} Retrofit ” i} 0.060 9.000_ | a 0 i 0 g
97_|Heat Pump (Replacmg Electric Furnace) 4 SF_[Homes with Electric Furnaces and CAC ROB g o.000 0.000 [) 4“ Q
98 _|Heat Pump/Early Retire (Replacing Electric Furnace} SF_|Hames with Electric Furnaces and CAC Aetrofit H 0 0.000 0000 H ) i 0 ]
99_ {Dual Fuel Heat Pump Upgrade (Replacing New ASHP) SF _{Homes with Electnic Heat Pump {H&C) ROB 1 2.695 4.114 5523 1 3.99 3 ,59 ji] kX 695 278 411 19.870
106 [Dual Fuel Heat Pump (Reglacing Eleceric Furnace) SF_Homes with Electie Furnaces and CAC ROB _ J 7951 0,117 649 F 299 99 i) 23837442 350 16938
101 {HVACTune-Up MH_[Homes with Central AC or Heat Flﬂl‘f Retrofit §{ 480 8.230 000 9,235 31 { l 3.990.370 1,912 g




Measure Assumptions {Adlusted for interactive Effects). Total # of Remaining Homes (100% Penstration®), and Economic Patential Savings - Based on the TRC Test

I
| ; ; BEA

. A g 7 2 B B 3] 8 oue gdyd
102 {Energy Star® Room A/C MH [Homes w/ Electyic Room AC RO § 0 0.000 0,000 0 a 0 [ .
103 {Second Energy Star® Room A/C MH lHumc.s w{ more than one Room AG RO B 0 0.000 0,000 [ [ []
104 ngh Efficency Central AC MH jHomes w/ Electric Central AC RO! § 0 0.000 0.600 [1] [ [
105 _|High Efficiency Central AC/Early Retire MH l}_iam:s w/ Electric Central AC Retrofit i) 0.000 0.000 0 0 ']
106 |High Efficiency Heat Pump (HP Upprade} Homes with Electric Heat Pump (H&C} ROB__Ji 0.000 0000 ] [1] ] 0
107 |High Efiqency Heat Pump/Early Retire (HP Upgrade] Homes with Electric Heat Pump (H&C) Retrofit {1 0.000 0.000 [} 0 ) [}
108 }Heat Pump (Replacing Electric Furnace) Homes with Electric Furnaces and CAC ROB g 0.000 0.000 [ & a 0 []
109 [Heat Pump/Early Retire (Replacing Electnc Furnace] 4H_IHomes with Electric Furnaces and CAC Rewofit_J| [ 0.000 8,000 [ f [ [
110 {Dual Fuel Heat Pump Upgrade (Replacing New ASHP) H_|Homes with Electric Heat Pumnp (H&C) ROB | 2.833 0.123 5.955 i 746974
111 }Dual Fuel Heat Pump (Replacing Electric Furnace) MH {Homes with Electric Furnaces and CAC ROB 4 8,465 0,125 €.037 17,143.254
112_{in Home Energy Display Monitor SF _IAll Homes Retrafit o000 : g
113 |Pre-Pay Mecerglg SF jAll Homes Retrofit 0.135 0.135 37,478 g 60,746,425
114 }Pool Pump and Motor Homes with Pools ROB 1,260 43997 B 4.407.390
115 {in Home Energy Dispiay Menitor All Homes Retrofit 1] 0 g
116 jPre-Pay Metertng All Homes Retrofit 1,857 5732 10,641,340

Family Hoemes Efficiency Kit MF_{All Multi-Family Homes 1,666
118 _jNew Construction - 15% more efficient SF_|All Single Family New Homes w/ AC Only 1392 ¥ 2,767 2772237
119 {New Construction - 15% more cfficient SF_{Ali Single Family New Homes w/ Elec HP 3,937 0.584 2409 3.162 2277 8964511
120 |New Construction - 3536 more clficlent SF_jAllSingle Family New Homes w/ ACOnly 3479 0.876 0.438 | 922 G664 2310,198
121 {New Construction - 35% more efliclent SF_[AllSingle Family New Homes w/ Elec. HP 5906 0.876 2893 | 1054 759 4.482.256
122 {New Construction - 15% more efficent MH_{All Single Family New Homes w/ACQnly § 1.682 0.584 0073 |l 242 174 292.799
123 [New Construction - 15% more efficent MH_|All Single Farnily New Homes w/ Elec HP NEW 2543 0.584 2408 306 221 i 562,323
*Note: Solar Water Heating w/ Electric Back-Up and Geothermat systems enly a30% ip 1 penctration ; Radiant Barrters a70% [p | penetrauon

Encrgy
Total fa P o
Percent of 2020 Residential Forecast for Energy/Demand:




Annual # of Achievable Homes (30% Penctration ) and Achicvable Potentfal in 2020

on the TRC Test)

4
|
i
i

Encopy Stard _ME“ZH[TO&MWH( Rcﬁ"(scrawl' Homes wy Refrigerataey 1.006 355 1,624 1421 1066 £09 EEH 1075300 7 &3
Encrgy Star® Compliant Side-by-Side Ackigerator Homes wi Refriperatoss 133 007 1 0006 191 328 574 766 875 BI5 766 574 328 191 737,244 40 34
Encrgy Star® Compliant Chest Froezer F_jHomesw/ Froeaors a 000 000§ O ] ) 9 1] 9 [ a [ [ ]
Encrgy Star® Complians Uprght Freerer (Magual Def} F {Homes w/ Freczors 0.000 : 000 Q ] ) 1] [] 0 [] ] [ [] []
Energy Star® Dehumidiler F__jtlames w/ Dehumidifiers 213 | 0aan .131 50 LENE It E] 117 106 8B 73 S8 37 i 155703 98 95
Sccond fieftigerator Tumin SF__lilomes w/ mora than one refrigerater 978 082 | 0870 421 765 1,186 1224 1,109 58 765 574 383 306 2881.188 240 205
Second Freenec Tum In SF_ JHames w/ mote than ons [reezer 774 2065 1 0.455 kI [1:] 45 36 268.578 2
Eneryry SRr® Campilant Top-bount Refrigeratar Hit {Homesw/ Refrigerstors 106 | 0007 & 0006 217 163 23 54 164300 1
Energy Star® Compliang Side-by-Side Refriperator i iHomes wf Reftigeratars 133§ 0007 | 0006 118 88 sg 29 111,454 &
Energy Star® Campllant Crest Freezet MH iHomesw/ Freetars 000§ 0000 Q g L] a [
Enery Star® Compllant Upright Freezer (Manual Def.) MH {Homesw/ Freczers 800 | 0000 a a [ [] [
Enerpy Star® Oehumidifer Homes w/ Dthumidifiers {0131 g 11 8 [ 23430 1% 14
Secord Reldgerator Tum In Hames wf more than ong refriperator {__0.060 117 B8 59 47 381997 32 27
Second Freezer Tum [n Homes w/ more than one freczer | 0055 14 11 ki & 42570 4 3
Horme Hlectronics All Homes | o381 | 3403 | 2248 | zoss | 7448 5634370 575 55
16  Televisions Homeswf 3 TV 0.017 .64, .499 8785 | 8570 2.099.699 719 713
17 Energy Star® Deskiop Computer Hormes w/ 3 Desiao 0005 § | 3792 | 3494 38 3866 624.540 n 71
18 | EnprRy SI3ar® Computer Monitor Homes w/ a Deskiop o002 i 237 3123 )| 2751 312270 36 3s
13 Energy Star® Laptop Computer tomes w/ a taptop 2001 1 714 700 728 36.400 & 4
20 {iome Electronics All lomes 0,030 374 320 373 707,020 1) 8¢
2l Televistons Homesw/a TV 2017 {622 ] 823 802 196539 &7 &7
2 Energy Star® Desktap Computer Homes wy a Besiaa; ;. Q005 579 568 590 95340 11 i1
FE] Energy Stac® Computer Monltor Homas w/ 3 Deskeop 0.002 (454 | 477 420 47.670 3 5
2 Energy Star® Laptop Computer Homes wy a Lapto; ___(_‘.UDI 118 108 112 5.603 [} 13
Vs incundeseent] - § hours/da; F_{Sockcts with ine Bulbs (Shes/day] TIENR L Z3i1 | 7839 19,959 | 18421 | 19598 | 70383 | 4005023 Fi6 560
F_|Sodtctswith Ine bulbs (3hrs/da 6003 | fgo7 || 13555 | 34646 24646 | 32040 | 36969 | 4B059 | 7556464 73 760
F_{Sockets with Ine bulbs {1hrs /83, 0.803 2,007 17.608 | 30,185 | 70431 1 528273 { 30,185 | 17,608 141,478 1578 592
F__[Sockets with Inc hulbs 0.004 0.009 6568 | 11.345 32871 § 20903 { 11,945 6968 066,722 2% 878
SF_{Sockts with CFLbulbs 0000 | 0000 | © 0 q [} [ [ [
MH_JSockets with inc bulbs [Shrs/day} 003§ 0007 i1 105 191 487 443 478 496 97,601 [ 14
Mii ISockeiswith ine buibs (Ihes/day) .003 2.007 466 847 847 1101 1,271 1852 253,690 27 58
32 |CFL{vs. Incandescont) - 1 bours/day Ml {Sociers with tne. bulbs (Thrs/day} 003 0.007 2827 | 5140 5440 { 3855 | 2570 | 2056 525.308 161 367
33 LED {vs. Incandescont} M JSodiets with fnc bulbs 084 0.009 565 368 2,260 1695 4968 565 £53.993 67 152
LED (vs. CFL} | Sackets with CFL bulks a [ [] [ 14 ] [ 2 [
Law Flow Faucels F_jHomes w/ Electric WH s 620 530 465 310 48 508400 8% 134
Low Fiew Showerhead F_jHomesw/ Electric WH 341 620 620 465 310 248 1,261,431 B9 134
1\‘1;:« Heater Blaaker F_|Homes w/ Elecric WH [] ] [] ] [] [] [ []
Pipoc Wrap F_ {Homes w/ Elecomc WH 724 1317 1317 988 659 527 1422218 125 188
Effictent Water Heater £ _tHomes wf Elecoric WH [} 102 175 409 307 175 102 556,817 14 21
Heat Pump Water Heater SF _jHomes w/ Electmie WH 102 13 365 438 467 438 5.935.232 537 806
Solar Water Heating F_JHomes wi Elecric Wit O 3 g ] [] L] [ [} []
Enecry Star® Dishwasher {Electric Water Heatinp} F_{Homes wf Dishwashers & Efcctrfe Wit 257 468 468 3s1 234 187 346,320 13 4
Energy Sr® Dishwasher {Hon-Electric Wi F_jtomes w/ Dishwashers & Hon-Elec. WH 158 87 287 215 144 315 4.7 1 8 2
= Energy Star® Clothes Washer (w/ Elec. Wil & Elac, Dryer] F_[tiames wy CW, Elec. Wi and Elec. Dryer 81 361 1.003 1,203 1.283 1,203 1736704 267 56
Energy Stwd® Ciothes Washer {w/ NG WH & Elec, Dryar; f_{Homes w/ QV. NG WH 3ad Elec Dryer 172 22t S 738 787 738 477,143 127 34
Low Flow Eaucers MH {Homes w/ Electric WH {80 145 S 103 73 SB 7.21 4 21
Low Flow Showsrhead Mi {Hames wf Electrie WH 80 145 S 109 73 58 41,699 14 21
MH jHomes w Elactrie WH o ] ) ] a [] g
MH _jHomes w/ Electric WH £ 170 303 369 232 155 124 272.652 23 4
RH_|Homes wj Eltcric Wil 197 505 .007 68 117 273 {205 | 17 68 383.917 4
Ishwashier (Electre Water Hoating) MH _IHemes w/ Dishwashers & Electric WH 7% 1003 | 0001 i 61 110 110 83 £s LX) 81,548 i
{Nan-Electric WH]} MH _{Homes w/ Bishwashery & Non-Elee, WH 33 003 | 0001 3 3 I3 k3 El F4 960 a
b Clothes Washer (vw/ Elec WH & Ele, Dryer) Hl1 illomes wf CW, Elec, WH and Elee, Dryer 24 026§ 0007 f} 66 85 235 282 301 282 421344 438 13
D Qathas Wuh:rfw‘ HGWHX Elcc, Dryer} My jHomes w/ W, NG WH and Elcc. Usyer 97 .026 0.007 4 E 13 15 16 15 894 1
Insyfation - Ceiflng (R-0 1o R+19; F_|Homes w Blectric AC Only {& Gas Heat! 1,949 241 .800 55 94 220 165 34 35 3.052.930 1,948
F_jHomes w/ Electric AC Only (£ Gas ieat. 111 .146  }  9.000 200 342 798 599 342 200 635,337 832
F_ itiomes w/ Eleetric AC Onty (& Gas Heat} Laa0 | _ 0.008 g [ Q [
E_ iHames w/ Electric AC Only {& Gas Hest| 8900 ) 06.000 g [ ] ]
SF_|Homes w/ Electric AC Only {& Gas Heat, 0600} 0000 [} 9 [ ]
SE__{Homes w/ Electric AC Onlv (& Gas Heat 584 Q291§ 0000 359 451 1.281 1538 1.640 1.538 5986628 2983
SF_{Hames wf Electnic AC Only (& Gas Hoayj [ gag0 0000 9 g g ] ] g
62 Insulation - Ceiling {R-0 to R-19] Homes w Electric Heat Pump 23 5.548 15 2 45 52 7 62 48 26 15 3,527.652 544 2430
€3 Insutatios - Floor (R-0 to 819 Homes w/ Electnic Heat Pum; 1,503 | 0146 1 1460 S& 86 188 224 256 258 224 188 56 56 2.404,684 234 2336
64 Energy Star® Windows tomes wf Elcerric Heat Pum [ 000y G.000 ) a [] [ [ g [ Q [] [
65 llnsulaﬂnn-&llxng R-19 to R-38} F__ilfomes w/ Efecrric H{eat Pump [ 908 0,000 [ [ [] ] 2 2 g [ a [




Annual 8 of Achicvable Homes {3036 Penctration } and Achievable Potential in 2020 (based on the TRE Test)

e i
66 jAlrifilistion SF_ {Hames w/ Electric Heat Pum)

131 175 219 2563 321 365 438 487 438 2034113 an 1868
&7 Duct Seald SF_{Homes w/ Eiectnc Beat Pom) 259 317 360 432 461 4736635 812 4.060
€8 (Radiant Barriers SF_[Homes wj Eloctric Heat Fumy ] [ [ [ [ [ (] ]
insulation - Celiing (R-013 R-19 SF_{Homes w/ Electric Furnace X AC 53 53 46 38 20 2671.800 ETF] 1847
!lmhliun'ﬂnnr(R-ﬂmﬂ-ﬂ) ST _iHomes w/ Elecuric Fumace & AC 192 192 168 126 7z 2641.083 175 1757
Encrgy Star® Windows SF_|iiomes wj Eleciric Fyrnacs & AC ] [ [] [ [}
Trusulztion -Cefling (R-19 to R-38 SF_|Homes w/ Eircic Furmace & AC [ [ [ ] [
AT inifcration ames w/ Eleciric Furmace &AC 157 P23 275 329 350 7121989 FE3 1329
Cuct Sealin loames w Electris Fumace & AC 238 270 324 348 4.551.325 611 3057
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DESCRIPTIONS OF COMMERCIAL/INDUSTRIAL ENERGY EFFICIENCY
MEASURES

This technical appendix describes a broad range of commercial and industrial sector energy
efficiency measures and programs where GIDS has assessed the technical and achievable
potential for electric energy savings for Big Rivets.

1. HEATING AND AIR CONDITIONING
The following sections describe the energy efficiency measures included in the commercial
sector analysis that fall into the categories of, space heating and space cooling,

(1) High Efficiency Heat Pump': Electtic heat pumps operate by transferring heat from one
place to another. In the heating mode, a heat pump extracts heat from outside a structure
and delivers it to the building. Like a furnace, most heat pumps work with forced warm-air
delivery systems. Heat pumps can also be operated to cool a building during summer
months. In the cooling mode, the cycle is reversed and heat is taken from the building and
transferred to the outside air. Because heat pumps rely on the outside air as the heat source
in the wintertime, they are much more common in warmer climates. Heat pumps are rated
for both heating and cooling — both in terms of capacity and efficiency.

This analysis assumes that a single or poly-phase packaged or split system unitary heat pump
meeting CEE Tier II efficiency criteria replaces a heat pump meeting CEE Tier I efficiency
ctiteria. High efficiency and baseline levels reflect weighted averages by size and type of
units.

(2) Packaged Terminal Fleat Pumps and Air Conditioning. 'The efficient design of the PSC motor
and airflow pattern help to reduce the energy consumption of the fan. Packaged terminal
heat pumps tend to be mote efficient than electric heat only. In fact, operating savings may
result in a payback of less than one year. During heating operation, refrigerant in the heat
pump tuns in the reverse direction of the cooling operation. The outside air is cooled,
thereby giving up heat to the refrigerant in the heat pump. This heat is then pumped back
inside, resulting in up to three Btu’s of heat for every Btu of energy consumed. Duting
cooling opetation, heat is removed from the building as the air is cooled. This heat proceeds
through the compression cycle and is ultimately rejected to the outside ait.

(3) Centrifugal Chill”’: Water chillers come in many different types (centrifugal, rotary,
screw, scroll, reciprocating, and gas absorption) and typically reject waste heat either through
air-cooled or water-cooled condensers. Centrifugal chillers are used in building types which
notrmally use watet-based cooling systems and have cooling requitements greater than 200
tons. Centrifugal chillers reject heat through a water cooled condenser or cooling tower. In
general, efficiency levels for centrifugal chillers start at 0.80 kW/ton (for older units) and
may go as high as 0.4 kW/ton. This measure involves installation of a high-efficiency chiller
(0.51 kW per ton) versus a standard unit (0.58 kW per ton).

! Nexant, 2005. NYSERDA Deemed Savings Measure Database. Prepared for NYSERDA

? California Statewide Commercial Sector Energy Efficiency Potential Study, July, 2002,

3 Nexant, 2007. Arkansas Deemed Savings Quick Start Program Draft Report Commercial Measures. For
Frontier Associates, LLC, March, 2007,



When a water-cooled chiller is replacing an air-cooled chiller, the additional auxiliary
electrical loads for the condenser water pump and the cooling tower fan has to be
considered, therefore a penalty factor of 0.109 kW needs to be used as the adjustment
downward to account for the peak demand and energy savings.

() DX Packaged System, EER=10.9, 10 tons; Tier 2, <20 Tons; Tier 2, >20 Tons’: A single-
package DX A/C unit consists of a single package (or cabinet housing) containing a
condensing unit, a compressor, and an indoor fan/coil.

An additional benefit of package units is that there is no need for field-installed refrigerant
piping, thus minimizing labor costs and the possibility of contaminating the system with dirt,
metal, oxides or non-condensing gases. This measure involves installation of a TIER 2 high
efficiency unit (EER=10.9) versus a standard unit (EER=10.3).

2. WATER HEATING

Standard electric water heaters use resistance heating elements to transfer heat to a reservoirin a
storage tank system or instantaneously as the water passes through the heater in a point-of-use
or on-demand water heater system. Thermal efficiency is relatively constant for electric
resistance water heaters, with slight efficiency improvements available through improved
insulation to minimize standby losses. Significant efficiency savings may be achieved through the
installation of heat pump water heaters that capture heat from the air and transfer it to the watet
in the tank,

(1) Pre-Rinse Sprayer, Low Flow, Commercial Applications’: Pre-tinse sprayers are an essential
component of kitchen operations—they are used to get the leftover food and grease off dishes,
pots and pans before they go into a dishwasher. While conventional sprayers use between 2.5
and 4 gallons of water per minute (gpm), the low-flow sprayers use from 1.6 to 2.65 gallons per
minute, according to the Energy Ideas Clearinghouse of the Washington State University
Extension Energy Program in Olympia, Wash. Hot water is used in the sprayers and so low-flow
spray valves lead to reduced water heating bills.

(2) Water Heater Blankets: Water heater jackets are designed to wrap around an existing water
heater tank to improve insulation, prevent heat loss, and save energy. Installing an insulating
blanket can reduce water heating enetgy use by 3-9%.

(3) On Demand”. Demand (tankless or instantaneous) water heaters provide hot water only as it is
needed. Demand water heaters heat water directly without the use of a storage tank. Therefore,
they avoid the standby heat losses associated with storage water heaters. Typically, demand water
heaters provide hot water at a rate of 2-5 gallons (7.6-15.2 liters) per minute.

(4) High Efficiency Storage Tank$: In a high efficiency storage tank, Water is kept hot and ready for
use at all times in insulated storage tanks with capacities ranging from 20 to 80 gallons. Many

4 California Statewide Commercial Sector Energy Efficiency Potential Study, July, 2002.
S“PreRinseSprayers.”http://www.focusonenergy.com/files/document_management_system/business_progr
ams/prerinsesprayers_technicalsheet.pdf

6 Consumer Guide to Home Energy Savings, 8% ed. ACEEE, Washington D.C. 2003.

"“Demand (tankless or instantaneous) Water Heaters.” www.energysavers.gov/your_home/water_heating
8 «“High Efficiency Water Heatérs.” www.energystar.gov/ia/new_homes/features/WaterHirs_062906.pdf



fuel options are available, including electricity, natural gas, oil, and propane. One drawback of
these units is the energy used to keep the water hot at all times, otherwise known as “standby
losses.”

3. LIGHTING

Controls’: Thete are several vatieties of automatic lighting controls, including wall or ceiling
mounted occupancy sensors, integral occupancy sensors (including bi-level controls),
photocells, and time clocks. Demand and Energy savings were reviewed for lighting control
measures to confirm the appropriateness of current values.

(1) Occupancy Sensors - wally cetling; FIID; bi-level controls":  Occupancy sensors (infrared or
ultrasonic motion detection devices) turn lights on upon entry of a person into a room, and
then turn the lights off from Y2 minute to 20 minutes after they have left. Occupancy sensors
in commercial buildings require proper installation and calibration. Their savings depend on
the mounting type, but typical energy savings for these controls are 20% over lights not
equipped with occupancy sensors.

Fixtures": A variety of high efficiency fixtures, ballasts and lamps exist in the market today,
producing the same amount of lumens, while consuming less electricity. Deemed lighting
savings are mature components of utlity sponsored DSM offerings around the country. The
operating hours and demand factors for the different building types listed in this report are
based on an in-depth research on a wide array of information available in the market.

(2) Super T8 Fincture - from 341 T12; from standard T8": “High-Performance” or “Super” T8
lamp/ballast systems have higher lumens per watt than standard T8 systems. This results in
lamp/ballast systems that produce equal or greater light than standard T8 systems, while
using fewer watts. When used in a high-bay application, high-performance T8 fixtures can
provide equal light to HID High-Bay fixtures, while using fewer watts.

(3) TS Filnorescent High-Bay Fistmres; Troffer/ Wrap; Industrial Strip; Indirect”’: A TS5 high-bay
fixture has a fixture efficiency of over 91%, while a metal-halide fixture has a fixture
efficiency of approximately 70%. By using a more efficient fixture, a space can be lit with
fewer watts or fixtures. Typically, a 4-lamp F54T5HO system using 240 watts will provide as
much light on a target surface as a standard 400 watt metal-halide fixture using 455 watts.

(4) CFL. Fixture; CFL. Serew-in"';  An existing incandescent lamp is replaced with a lower
wattage compact fluorescent lamp in either a hardwired fixture or screw-in fixture. CFLs
have become an icon of energy efficiency and are commonly used as simple substitutes for
incandescent lamps due to their significantly longer life and better energy efficiency. CFL’s
use approximately % of the electricity as compared to a similar incandescent lamp and CFL’s

% Nexant, 2007. Arkansas Deemed Savings Quick Start Program Draft Report Commercial Measures. For
Frontier Associates, LLC, March, 2007.
10 California Statewide Commercial Sector Energy Efficiency Potential Study, July, 2002.
Y Nexant, 2007. Arkansas Deemed Savings Quick Start Program Draft Report Commercial Measures, For
Frontier Associates, LLC, March, 2007.
ii Efficiency Vermont Technical Reference User Manual (TRM) No. 2006-41
Ibid,
' Efficiency Vermont Technical Reference User Manual (TRM) No. 2006-41



last between 8 and 10 times longer than a typical incandescent lamp. Dimmable CFL lamps
are available. Much of the original concern over the performance of CFL’s has been
addressed through instant-start lamps (no flicker) and the use of electronic ballasts that
function at much higher frequencies than their magnetic counterparts (no noticeable strobe
effect)

(5) LED Exit Sign”: Exit sign illuminated with light emitting diodes (LED).

(6) Pulse Start Metal Halide'": Unlike incandescent lamps, which generate lighting by heating a
filament, discharge lamps ionize a vapor to produce light. Metal halide high-intensity
discharge (“HID”)lamps that provide an intense cone of light are widely used because they
are about three times as efficient as incandescent lamps. Traditional probe-start metal halide
lamps do not use an igniter and require three electrical contacts to ignite the gas and remain
lit. Recently developed pulse-start metal halide lamps use only two contacts and use an
igniter located inside the ballast pod. Pulse-start lamps offer several benefits: higher light
output per unit of electric power, higher light output as lamps age, longer lamp life, more
stable color rendering as lamps age, and quicker startup — pulse-start lamps can reach full
brightness in two to four minutes instead the five to ten minutes needed by probe-start
lamps.

4. COOKING

The cooking end-use measures used in this study were taken from the Arkansas Food Service
Decmed Savings manual.’? Although the manual only refers to gas-fired food service equipment
replacing existing gas equipment, the deemed savings include interactive electricity savings
associated with each technology. All of the potential savings associated with cooking measures in
this study result from the interactive electricity savings listed in the manual.

(1) Energy Star Ovens!S: Commercial convection ovens are the most widely used appliances in the
foodservice industry. These are the wotkhorses of the commercial kitchen, with 2 wide vadety of
uses from baking and roasting to warming and reheating. In addition to traditional uses,
convection ovens ate used fot nearly all types of food preparation, including foods typically
prepared using other types of appliances (e.g., griddles, fryers, etc.). Commercial ovens that have
earned the ENERGY STAR are about 20 percent more energy efficient than standard models.

(2) Energy Star Griddler'?: ENERGY STAR qualified griddies include thermostatically controlled,
gas and electric, single- and double-sided models. It must also be 10 percent more energy
efficient than standard models.

(3) Bnergy Star Steamers®; Steam cookers, also known as "compartment steamers”, that have
earned the ENERGY STAR are up to 50 percent more energy efficient than standard models.
ENERGY STAR qualified steam cookers include both electric and gas models. Steam cookers
that earn the ENERGY STAR must meet 2 minimum cooking efficiency* of 50 percent

15 Ibid.

'8 Definition provided by Natural Resources Canada. www.nrcan.ge.ca

'7 Frontier Associates, LLC, 2007. Food Service Deemed Savings, Efficiency and Installation Standards for
Arkansas Statewide Quick Start Programs. April 2007,

Bwww.energystar.gov

PIbid.

 Ibid.


http://energystar.gov

(electric) and 38 percent (gas) while also meeting maximum idle energy rates. Idle energy rates
are given for 3-, 4-, 5-, and G-pan sizes. Energy efficient steam cookers that have earned the
ENERGY STAR offer shorter cook times, higher production rates, and reduced heat loss due to
better insulation and mote efficient steam delivery systern.

(4) Energy Star Fryers?!: Pryers that have earned the ENERGY STAR are up to 30 petcent more
energy efficient than standard models. ENERGY STAR qualified fryers include both gas and
electric open deep-fat models. Fryers that earn the ENERGY STAR must meet a minimum
cooking efficiency of 50 percent (gas) and 80 percent (electric) while also meeting 2 maximum
idle energy rate of 9,000 Btu/hr (gas) and 1,000 watts (electric). Energy efficient fryers that have
earned the ENERGY STAR offer shorter cook times and higher production rates through
advanced burner and heat exchanger designs. Fry pot insulation reduces standby losses resulting
in a lower idle energy rate.

(5) Energy Star Flot Food Holding Cabiners*?: Hot food holding cabinets that have earned the
ENERGY STAR are 65 percent more energy efficient than standard models. Hot food holding
cabinet models that eatn the ENERGY STAR must meet a maximum idle enetgy rate of 40
watts/ ft3. This means that ENERGY STAR qualified hot food holding cabinets are mote
efficient at maintaining food temperature while using less energy. Models that meet this
requirement incorporate better insulation, reducing heat loss, and may also offer additional
energy saving devices such as magnetic door gaskets, auto-doot closures, or dutch doors. The
insulation of the cabinet also offers better temperature uniformity within the cabinet from top to
bottom.

5. REFRIGERATION

Commercial refrigerators and freezers are commonly found in restaurants and other food service
industries. Reach in, solid door refrigerators and freezers are significantly more efficient than
regular refrigerators and freezers due to better insulation and higher efficiency components.
There are recognized high-efficiency designations, Tier 1 or Tier 2, for these types of
refrigerators and freezers, which relate the volume of the appliance to its daily energy
consumption. Tier 1 corresponds to Energy Star minimum efficiency levels while Tier 2 is the
minimum efficiency level set by the Consortium for Energy Efficiency (CEE). Tier 2
refrigerators and freezers are 40% and 30% more efficient than Tier 1 refrigerators and freezers
respectively. The three most common size refrigerators and freezers, one, two and three door, at
both Tier 1 and Tiet 2 levels, were analyzed for this report.2

(1) High Efficiency Refrigerators®: The measure described here is a high-efficiency packaged
commercial reach-in refrigerator with solid doors, typically used by foodservice establishments.
This includes one, two and three solid door reach-in, roll-in/through and pass-through
commercial refrigerators. Beverage merchandisers — a special type of reach-in refrigerator with
glass doors — are not included in this characterization. A high efficiency reach-in refrigerator can
fall into one of two tiers: Tier 1 — those meeting the ENERGY STAR specifications, or Tier 2 —
those meeting ENERGY STAR plus 40% more efficient.

> bid

% Ibid

2 Nexant, 2007. Arkansas Deemed Savings Quick Start Program Draft Report Commercial Measures. For
Frontier Associates, LLC, March, 2007.

* Efficiency Vermont Technical Reference User Manual (TRM) No. 2006-41



(2) High Efficieney Freegers”:  The measure described here is a high-efficiency packaged
commercial reach-in freezer with solid doors, typically used by foodservice establishments, This
includes one, two and three solid door reach-in, roll-in/through and pass-through commercial
freezers. A high efficiency reach-in freezer can fall into one of two tiers: Tier 1 — those meeting
the ENERGY STAR specifications, or Tier 2 ~ those meeting ENERGY STAR plus 40% more

efficient,

(3) Night Covers jor Refrigerator and Freeser Display Cuses?0:  Installing film or blanket type night
covers on display cases can significantly reduce the infiltration of warm ambient air into the
refrigerated space. This reduction in display case loads in turn reduces the electric use of the
central plant, including compressors and condensers, thus saving energy. The target martket for
this measure is small, independently owned grocery stores and other stores that are typically
closed at night and restock their shelves during the day. The target cases are vertical displays,
with a single- or double-air curtain, and tub (coffin) type cases. [CA pg A-20].

(4) Vender Miser?”: 'The Vending Miser is an energy control device for refrigerated vending
machines. Using an occupancy sensor, during times of inactivity the Vending Miser turns off the
machine’s lights and duty cycles the compressor based on the ambient air temperature. The
Vending Miser is applicable for conditioned indoor installations. The Baseline is a soft-drink
vending machine without a Vending Miser device (typical usage of 3555 kWh).

(5) Demand Defrast Controli?:  Defrost of evaporator coils in freezer displays is normally
completed on a timed basis, but this is wasteful, as the time interval is designed to remove ice
around the coil under worst case humidity levels. Demand defrost sensor and control systems
are designed to optimize coil defrost. Demand defrost controls can work in conjunction with
both electric heat defrost and hot gas defrost systerns. Unfortunately, at the time, industry
experts suggest that this technology is still in an early stage of design and not yet ready for the
market. However, in the near future this technology should be viewed as a substantial
opportunity for enetgy savings.

(6) Humidistat Controls?: A humidistat control is a control device to tutn refrigeration display
case anti-sweat heaters off when ambient relative humidity is low enough that sweating will not
occur. Anti-sweat heaters evaporate moisture by heating the door rails, case frame and glass of
display cases. Savings result from reducing the operating hours of the anti-sweat heaters, which
without a humidistat control generally run continuously. There are various types of control
strategies including cycling on a fixed schedule.

(7) High Efficiency Fan and Compressor Motors?: Packaged refrigeration equipment is estimated to
account for more than half of the electricity used by refrigeration systems in the commercial
sector. In the U.S., the ENERGY STAR-labeled commercial refrigerators and freezers are
generally at least 25% more efficient than some products in the market. However, the existing

B Efficiency Vermont Technical Reference User Manual (TRM) No. 2006-41
% California Statewide Commercial Sector Energy Efficiency Potential Study, July, 2002,
2 Efficiency Vermont Technical Reference User Manual (TRM) No. 2006-41
22 California Statewide Commercial Sector Energy Efficiency Potential Study, July, 2002.
Ibid.
3 Efficient Fan Motor Options for Commercial Refrigeration, Emerging Technologies & Practices,
ACEEE, 2004
http://www.aceee.org/pubs/a042_r3.pdfisearch=%22fan%20motors%20measure%20description%22
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stock of packaged refrigeration equipment is considered very inefficient due to the focus by
most purchasers on first cost and the lack of effort from manufacturers to differentiate
equipment on the basis of energy efficiency.

Pans and fan motors used in the condensers and evaporators account for 20% of the annual
energy use and operate at overall efficiencies as low as 7 to 15%. These low efficiencies are due
to both inefficient fans and low cost shaded pole (SP) motors with low efficiencies. New axial
fan designs enable improved fan performance and advanced electric motors such as brushless
DC ot electronically commutated motors (ECM) offer motor performance solutions.

It appears that the majority of currently installed evaporator and condenser fan-motor sets can
be replaced with advanced units that can achieve energy savings as high as 70% of the fan-motor
energy. The input fan power of an evaporator and condenser in a typical 48 ft3 two-door reach-
in commercial refrigerator can be reduced from 70W (35W per component) to 20% (10W per
component) with use of the energy-efficient fans and motors. Incremental costs range from a
low of approximately $20 for a better fan with a brushless DC motor to $50 for an ECM motor.
The total incremental cost for a commercial fridge would be in the range of $40 to $100.

(8) Compressor VVSD Retrofi?!: A variable speed compressor is a screw or reciprocating
compressor whose current is modulated by a frequency inverter. A controller senses the
compressor suction pressure and modulates the current and therefore the motor speed in
response to changes in this pressute. When low load conditions exist, the current to the
comptessor motor is decreased, decreasing the compressor work done on the refrigerant.

(9) Walk-in Cooler/ Freezer Controls and Economizers*: Economizers save energy in walk-in coolers
by bringing in outside air when it is sufficiently cool, rather than operating the compressor. High
efficiency is a walk-in refrigeration system with an outside air economizer.

(10) Ire Machine, Energy Star, Self-Contained??; Ice makers are also classified as batch or continuous
in operation. Batch models tend to produce ice that is purer than its source water, because the
freezing process separates out the impurities. In continuous units, chemicals tend to remix in an
ice/water combination. Controls for batch ice makers are more complicated—they must end the
freezing process at the proper time to start a thawing cycle, and resume the freezing process after
the ice has been harvested.

(11) Zero Energy Doors and Frames¥: doors/frames are highly insulated, with either double- or
triple-pane units and low-E glass coatings or low-conductivity filler gas (e.g., argon). They are
also doors and frames that are completely free of electric resistance heating (i.e., no heaters in
door frames).

(12) Commercial Refrigeration Trne Up: Operational maintenance of commercial refrigeration unit
that includes cleaning of dirty coils, re-lubricating refrigeration lines, and making sure
connections to the unit are not faulty. The tune up extends the elascity and the durability of the
refrigeration unit.

3! California Statewide Commercial Sector Energy Efficiency Potential Study, July, 2002,
%2 Efficiency Vermont Technical Reference User Manual (TRM) No. 2006-41

33 «Ice Makers.” hitp://www.mge.com/business/saving/BEA

3 %2009 Rebate Application: Commercial Refrigeration Equipment.”, Efficiency Vermont
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(13).Adpanced Refrigeration Technologies Fan Controller’®; the Advanced Refrigeration Technologies
(ART) Fan Controller can reduce the costs of using these refrigeration units up to 50%. The
ART Evaporator Fan Controller is inexpensive and easy to install. It regulates the speed of the
evaporator fan motors to meet the need of each phase of the refrigeration cycle. Just as energy is
saved by turning off the lights in an unoccupied room, this controller saves energy by running
the fans only as fast as the refrigerator needs at the time.

(14) LED Case ighting*: Higher enerpy efficiency and better performance at low temperatures
allows LED case lighting to use up to 50 percent less energy than fluorescent systems.
Additionally, LED systems emit less heat, which means the refrigeration compressor does not
have to work as hard to remove heat as with fluorescent systems. LED fixtures efficiently direct
the light where it is truly needed, eliminating wasteful light that spills out onto the foor. LEDs
are also able to iluminate shelves in a2 mote uniform manner. LED lighting contains no mercury.
Also, its reduced enerpy consumption will aid in preventing unnecessary green house gas
emissions associated with energy production.

6. OFFICE EQUIPMENT

(1) Plug Sensors”: Plug load occupancy sensors are devices that control low wattage devices
(<150 watts) using an occupancy sensor. Common applications are computer monitors, desk
lamps, printers, and other desktop equipment. Two size tiers were analyzed based on
available products in the market: 50 and 150 watt.

7. MOTORS (VENTILATION AND NON-VENTILATION)

(1) Motors - Variable Treguemy Drives®: Installation of Variable Speed Drives (VSDs) will ensure
that pumps are performing at maximum efficiency at partial-load conditions. The power required
to operate a pump motor is proportional to the cube of the operating speed. For example, in a
pump system with a VSD, a load reduction that results in a 10-percent reduction in motor speed
reduces energy consumption by 27 percent [0.9 x 3 = 0.27].

(2) NEMA Preminm Bfficiency Motors®: NEMA motors (National Electrical Manufacturers
Association) for the North American market distinguish themselves as a result of their new
design — and especially as a result of their efficiency. NEMA motors are suitable in all types of
industries, in sectots such as the automobile, textile, printing, chemical branches as well as in
cross-industry applications ~ for example in conveyor technology. The HVAC sector (Heating,
Ventilating & Air Conditioning), which requires extremely light motors are typical applications
for our so-called General Purpose motors — either with pray cast iron or aluminum frames.
Severe duty motors in a full gray cast iron design are suitable for use in tough ambient conditions
— for instance in the pulp and paper industry. The Severe Duty SD100 IEEE 841 motor version
even exceeds the stringent IEEER 841 Standards applicable in the crude oil and chemical
industries.

% “Inventions and Innovation: EVAPORATOR FAN CONTROLLER FOR
MEDIUM-TEMPERATURE WALK-IN REFRIGERATORS.” http://www.e3energy.org/schrum.pdf
36«1 ED Refrigerated Case Lighting Display.” http://www.pge.com/mybusiness

¥ Nexant, 2007. Arkansas Deemed Savings Quick Start Program Draft Report Commercial Measures. For
Frontier Associates, LLC, March, 2007.

3 htip://www.energystar.gov/ia/business/BUM_heat_cool.pdf

3% «Motors acc. to NEMA.” http://www.automation.siemens.com/mcms/large-drives/en/motors/low-
voltage-motors/nema-motors/Pages/nema-motors.aspx


http://www.e3energy.orglschrum.pdf
http://www.pge.com/mybusiness
http://www.energystar.gov/ia/business/BUM_heat_cool.pdf
http://www.automation.siemens.com/mcms/large-drives/en/motors/low

8. COMPRESSED AIR

(1) Compressed 1ir Leaks""; Leals are a significant source of wasted energy in a compressed air
system, often wasting as much as 20-30% of the compressor’s output. Compressed air leaks can
also contribute to problems with system operations, including fluctuating system pressure, which
can cause air tools and other air-operated equipment to function less efficiently, possibly
affecting production, excess compressor capacity, resulting in higher than necessaty costs, and
decreased service life and increased maintenance of supply equipment (including the compressor
package) due to unnecessary cycling and increased run time.

(2) Engincered Nogz/er'!: Engineered Nozzles reduce air consumption and noise levels; ordinary
nozzles cannot compete. Engineered Nozzles maintain safety features and can qualify for an
energy savings rebate from a local utility; ordinary nozzles fall short. Open blow off or
homemade blow off applications typically violate OSHA safety standards; Engineered Nozzles
do not.

0 «“Energy Tips: Minimize Compressed Air Leaks.”
www.energystar.gov/ia/business/industry/compressed_air3.pdf
“ “Engineered vs. Ordinary.” http://www.docstoc.com/docs/42121280/Engineered-Vs-Ordinary-Air-

Nozzles



Lighting

Discount Rate

1-1 Compact Fluorescent bulb 202.00 74.00% 0.048 0.046 $3.00 2 51.64 50.01 6.97 19.93 853 0.73
1-2 LED ExitSlgn axit sign 201.00 87.00% 0,023 0.023 $25.00 15 $2.63 $0.01 5.74 16.38 6.86 0.84
1-3 Standard T8 (vs T12] 4ft fixture 96.00 43.00% 0.024 0.011 $45.00 12 $5.46 $0.06 1.46 416 180 0.81
1-4 High Performance T8 (vs T12) 4R fixture 115.00 51.57% 0.113 0.113 85175 i2 $6.28 $0.05 2.66 7.5% 1.86 1.42
15 High Performance TSHO (vs T12] 8t fixture 138,00 43.00% 0.034 0,034 $69.00 12 $B.38 $50.06 1.36 3.89 171 0.79
1-6 Occupancy Sensor (under 500W) sensor 397.00 41.00% 0.099 0.099 $100.00 10 513.80 $0.03 2.28 652 2.69 0.85
1-7 Occupancy Sensor (over S00W} sensor 994.00 41.00% 0.243 0,243 $200.00 10 $27.60 $0.03 2.84 8.12 3.27 0.87
1-8 Pulse Start Metal Hallde 100W-300W fixture 220.50 9.00% 0.059 0.049 $23.00 15 $2.42 50.01 8.07 23.08 8.11 1.00
1-9 Puise Start Metal Hallde > 300W fixture 315.00 20.00% 0.084 0.070 $38.00 15 34.00 50.01 6.98 19.94 7.08 0.99
1-10 High performance T5 (replacing T8} {ixture 84.00 28.00% 0.000 0,000 540,00 18 $4.21 $0.05 1.46 4.18 2.05 0.71
1-11 CFL Hard Wired Fixture fixture 236.00 74.00% 0.043 4.036 $12.00 15 §1.26 $0.01 12.10 34.58 13.64 0.89
1-12 CFL High Wattage 31-115 buib §72.50 68.00% 0.104 0,087 $35.00 15 $3.68 $0.01 10.73 30.71 11.40 0.9¢4
1-13 CFL High Wattage 150-199 bulb 61450 45.00% 0.112 0.094 $175.00 15 $18.41 $0.03 2.60 7.42 3,10 3.84
2 Space Cooling
2-1 Split AC (10 SEER, 7.7 HSPF to 14.5 SEER, 8.5 HSPF) 5 ton 453357 15.00% 0.000 0.089 $575.00 15 560,49 $0.01 4.32 12.33 6.73 0.64
2-2 Split AC {10 SEER, 7.7 HSPF to 15 SEER. 8.5 HSPF} 5 ton 4,700.59 15.00% 0.000 0.091 $860.00 15 390.47 $0.02 2.99 855 477 0.63
2-3 Split AC (10 SEER. 7.7 HSPF to 16 SEER, 8.5 HSPF) 5 ton 500331 15.00% 0.000 0.096 $1.000.00 15 $105.19 $0.02 2.74 7.83 440 1,62
2-4 Split AC {10 SEER, 7.7 HSPF 0 14.5 SEER, 8.5 HSPF) 8.3 wn 7.555.95 15.00% 0.000 0.125 $954.50 15 $100.41 50.01 4,33 12,38 6.76 0.64
2-5 Split AC (10 SEER. 7.7 HSPF to 15 SEER, 8.5 HSPF) 8.3 ton 7,834.32 15.00% 0.000 0.128 $1.427.60 15 $150,18 $0.02 3.00 858 4.7% 0.63
2-6 Split AC {10 SEER, 7.7 HSPF 10 16 SEER, 85 HSPF} 8.3 wn 8,338.85 15.60% 0.000 0,132 $1.660.00 15 $174.62 50.02 2.75 7.86 442 0.62
2-7 DX Packaged System (EER=16.9) 10 ton 4,439.00 17.43% 0.000 4.035 $607.00 15 $63.85 $0.01 4.00 11.44 6.27 0.64
2-8 DX Packaged System (CEE Tler 2} <20 ton 9.550.00 7.00% 0.000 8,682 5910.00 15 595.73 $0.01 578 1641 8.84 0.65
2-9 DX Packaged System (CEE Tier2} > 20 ton 12,733.00 18.00% 0.000 11.575 $1,813.00 15 $190.72 5$0.01 3.84 10.99 6.03 0.64
2-10 Alr Caoled Chiller 5 ton 4,720.06 15.00% 0.000 0.260 $575.00 23 $48.13 50,01 6.30 18.00 9.20 0.68
2-11 Alr Coofed Chiller 8 wn 731331 15.00% 0.000 0.260 $920.00 23 $77.00 50.01 6.10 17.43 8.92 .68
2-12 PTAC i/2ton 201.20 31.91% 0.000 0.119 S50,00 15 $5.26 $0.03 2.20 6.29 3,61 0.61
2-13 PTAC 3/4 on 178.23 21.13% 0.000 0.105 $75.00 15 $7.89 50.04 1.30 3.72 2.27 0.57
2-14 PTAC 1 on 352.85 3L.76% 0.000 0.208 $100.00 15 $10.52 50.03 1.93 5.52 3.21 0,60
2-15 PTAC 11{4wn 46925 28.90% 4.000 0.277 $150.00 15 $15.78 $0.03 171 4,89 2.88 0.59
3  Space Healing
3-1 PTHP 172 ton 785.41 19.15% 0.071 0.000 $50.00 15 $5.26 $0.01 10.20 29.14 13.06 0.78
3-2 PTHP 3/4ton 1.004.29 25.87% 0.131 0.000 §75,00 15 $7.89 $0.01 8.80 25.13 11,19 0.79
3-3 PTHP 1ton 1.445.84 38.16% 0.241 4,000 $100.00 15 $10.52 $0.01 9.60 27.42 12.05 0.80
3-4 PTHP 11/4tn 1.712.61 30.45% 0.285 0.000 $150.00 15 $15.78 50,01 7.58 21,66 14.21 0.79
4 Ventilation
41 Motors 1to5 HP 204.00 2.89% 0.056 0.062 $88.00 15 $9.26 $6.05 1.93 5.50 2.89 0.87
42 Motors 75w 20 HP 737.92 9.68% 0.201 0.223 5227.00 15 523.88 50.03 270 7.72 4.05 0.91
43 Motars 25 to 100 HP 2,092.19 11.58% 0.569 0.631 555800 15 558.70 $0.03 3.11 8.0 4.67 0.92
4-4 Motors 125 to 250 HP 627656 12.32% 1.706 1.894 $1,079.00 15 $113.50 50.02 4.83 13.80 7.24 0.96
45 Variable Frequency Drives <2 HP 598.72 25.00% 0.154 0.170 $200.00 15 521,04 30.04 657 18.76 9.96 0.96
46 Variable Frequency Drives 3ta lOHP 359231 25.00% 0.521 1.022 $1.000.00 15 $105.19 50.03 4.27 12.20 6.47 0.94
7 Vartable Fraquency Drives 11 to SOHP 16.764.11 25.00% 4,298 4.771 $3.000.00 15 $315.58 50.02 7.23 20.64 1096 0.97
5 Motors (Non-Ventilation)
§-1 Mgtars 1to5 HP 113.00 2.8%% 0.031 0.031 $88.00 15 $9.26 $0.08 1.07 3.05 1.60 0.77
52 Mators 7.5t0 20 HP 408.00 9.68% 0111 0111 $227.00 15 $23.88 $0.06 1.49 4.27 2.24 0.83
5-3 Motors 25 to 100 HP 1,056.00 11.58% 0.287 0.287 $558.00 15 $58.70 $0.06 157 4.49 2.36 0.84
5-4 Motors 125 10 250 HP 2.435.00 12.32% 0.662 0.662 $1,079.00 15 $113.50 $0.05 1.87 536 2.81 0.86
5-5 Varable Frequency Drives <2 HP 590.72 25.00% 0.154 0.154 5$200.00 15 $21.04 50,04 246 7.03 3.73 0.89
5-6 Variable Fraquency Drives 3o 10 HP 359231 25.00% 0.921 0.321 51.000.00 15 $105.19 $0.03 2.95 8.43 4.47 0.91




i
Varfable Frequency Drives 11 to 50 HP

5-7 16,764.11 25.00% 4.298 4.298 $3,000.00 15 $315.58 $0.02 4.59 13.11 6.96 0.94

6  Water Heating

6-1 High Efficiency Storage (tank) 256.00 15.00% 0.054 0.045 $70.00 10 $9.66 50,04 1.83 5.22 331 0,73
6-2 Pre-Rinse Sprayer, Low flow, Commercial Application 1,396.00 45.00% 0,233 0,196 $35,00 5 $8.38 $0.01 9.46 27.04 19.75 0,72
6-3 On Demand { 1 345.00 7.00% 0.072 0,061 5350.00 20 $31.34 $0.09 0.89 2.56 1.590 0.68
6-4 Tank (nsulation 512.00 30.00% 0.108 0.051 $60.00 12 57.29 50.01 5.46 14.47 8.95 0.82

7 Cocking

7-3 Electric Energy Star Fryers 983.00 6.50% 0.200 0.252 54,252.00 15 $447.29 3046 0.18 0.51 0.29 0.33
7-2 Electric Energy Star Steamers,3-6 pan 13,162.00 51.00% 2500 3.150 54.150.00 15 $43656 $0.03 2.41 6.88 3.95 0.83
7-3 Energy Star Hot Food Holding Cabinet 4.654.00 60.00% 0.638 0.803 $1,783.00 15 $187.56 $0.04 1.88 5.36 3.25 0.76
71-4 Energy Star Convection Ovens 1.879.00 15.40% 0500 0.630 $2,928.50 10 5404.13 50.22 0.36 1.04 0.58 0.50
7-5 Energy Star Griddles 651,00 11.00% 0.149 0.188 54,089.50 15 $430.19 30.66 .13 0.36 0.20 0.26

8  Refrigeration

8-1 Glass Door Freezer, <15-49 cu ft, Energy Star 2,759.00 24.17% 4315 0.397 $100.00 i $14.91 50.01 11.42 32.63 22.87 0.75
8-2 Glass Door Freezer, 50+ cu fi, Energy Star 7.643.00 24.17% 4.873 1.099 $100.00 3 $14.91 $0.00 31.64 90.39 63,36 0.76
8-3 Solid Door Freezer, <15-49 cu ft Energy Star 1,160.00 20.94% 0.132 0.167 $100,00 9 $14.91 $0.01 4.80 13.72 9.62 0.73
8-4 Solid Door Freezer, 50+ cu ft, Energy Star 4,181.00 20.94% 0.477 0.601 $100.00 ki §14.91 $0.00 17.31 49,45 34,66 0.76
8-5 Glass Door Refrigerator, <15 - 49 cu ft. 72433 25.07% 4.083 0.104 $100.00 9 $14.91 50.02 3.00 8.57 £.00 0.70
8-6 Glass Doar Relrigerator, 50+ cu [t, Energy Star 918.00 25.07% 0.105 0.132 $100.00 g $14.91 $0.02 3.80 10.87 7.62 0.72
8-7 Solld Door Refrigerator. <15 cu R, Energy Star 545.33 33.70% 0.062 0.078 $100.00 9 $14.91 $0.03 2.26 645 452 0,69
8-8 Solid Doar Refrigerator, 50+ cu & Energy Star 1,218.00 33.72%% 0.139 0.175 $100.00 9 514.91 $0.01 5.04 14.40 10.10 0.73
8-9 Commerctal Refrigeration Tune-Up, Medium Temp .not seif contained 537.00 7.00% 0.099 0.125 $75.00 1 $79.75 $0.15 0.33 0.93 0.77 0.39
8-10 Cammercial Refrigeration Tune-Up, Low Temp, not self contained 1,388.00 7.00% 0.191 0.241 $75.00 1 579.75 $0.06 0.82 2.33 198 0.50
8-11 Anti-sweat heater controls on freezers 1,745.50 16.46% 0.027 0.033 $170.00 12 $20.65 $0.01 4.95 14.15 10.77 0.67
8-12 Antl-sweat heater controls, on refrigeratars 1.03%.50 33.14% 0.028 0.035 $170.00 12 $20.65 $0.02 2.99 8.55 641 0.66
8-13  Vending Miser, Cold Beverage 1.694.00 48.50% 0.193 ' 0.244 $160.00 15 $16.83 $0.01 697 19.93 13,18 0.78
8-14 Brushless C Motars for freezers and coalers 1.050.00 8.79% 0.012 0.015 $25.00 5 $5.93 $0.01 B.46 24.18 20.80 0.61
8-15 Door Heater Controls for freezers and coolers 3,500.00 55.00% 0.094 0.118 $300.00 10 $41.40 $0.01 4.82 1377 10.56 0.67
8-16  Refrigerated Case Covers 2.900.00 6.00% 0.331 0.417 $120.00 4 $34.89 $0.01 430 1230 9.75 0.64
8-17  Zero Energy Doors for {reezers and coalers 800.00 20.00% 0.165 0.208 $538.00 10 §74.24 §0.09 0.75 .15 135 0.62
§-18  Evaporator Coll Defrast Control 600.00 43.60% 0.405 0.510 $500,00 10 $69.00 $0.32 0.90 2.58 1.09 0.85
8-19 Evaporator Fan Motor Control for freczers and coolers 2.600.00 35.77% 0.059 0.074 $2,254.00 13 $259.54 $0.10 0.60 1.72 1.29 0.51
8-20 Permanent Split Capacitor Motor 365.00 33.33% 0.044 0.055 $128.00 15 $13.15 50.03 2.03 5.80 3.83 0.71
§-21  [ce Machine, Energy Star, Self-C 270.00 10.15% 0.029 0.037 $56.00 9 $8.35 $0.03 1.98 5.66 4.00 0.67
8-72  LED Case Lighting (5 door case) 398.00 61.00% 0.006 0.007 $190.00 9 $31.00 $0.08 0.45 1.28 0.87 0,49

9 Office Equipment/Appllances

9-1 ‘Watt Sensors on Office Electronics 50 Wat 129.00 59.00% 0.100 0.100 $75.00 10 $10.35 $0.08 091 259 156 0.67
9-2 Watt Sensors on Office Electronics 150 Watt 321.00 58.00% 0.200 0.200 $682.00 10 $11.32 $0.04 1.96 S.60 354 0.74
10  Compressed Air

10-1  Fix Alr Leaks <SHP 262.50 15.00% 0.063 0.063 $75.00 1 $79.75 $0.30 0.18 0.50 0.37 0.30
10-2 Fix Air Leaks 10-50HP 2,009.67 15.00% 0.483 0.483 $75.00 i £79.75 50.04 1.35 3.86 2.86 0.61
10-3 Fix Alr Leaks 50-100KF 6.134.50 15.00% 1.475 1.475 §75.00 i 579.75 £0.01 412 1L78 8.74 0.68
10-4 d Nozzles for blow-off 7.343.00 39.00% 3,680 3.680 $80.00 15 $8.42 $0.00 89.21 254.88 114.28 1.20




)

1 Lighting
1-1 Compact Fluorescent 1 - Michigan 1 - Michigan 1 - Michigan 1 - Michigan 1 - Michigan
1-2 LED Exit Sign 1 - Michigan 1 - Michigan 1 - Michigan 1 - Michigan 1 - Michigan
1-3 Standard TB {vs T12) 4t 1 - Michigan 1 - Michigan 1 - Michigan 1 - Michigan 1 - Michigan
1-4 High Performance T8 (vs T12} 4t 1- Michigan 1 - Michigan 1 - Michigan 1 - Michigan 1 - Michigan
1-5 High Performance TBHO {vs T12) 8t 1 - Michigan 1 - Michigan 1 - Michigan 1 - Michigan 1~ Michigan
1-6 Occupancy Sensor (under 500W) 1 - Michigan 1 - Michigan 1 - Michipan 1 - Michigan 1 - Michigan
1-7 Occupancy Sensor {over 500W) 1 - Michigan 1 - Michigan 1 - Michigan 1 - Michigan 1 - Michigan
1-8 Pulse Start Metal Halide 100W - 300W 17 - Vermont 17 - Vermont 4 - GDS 17 - Vermont 17 - Vermont
1-9 Pulse Start Metal Halide > 300W 17 - Vermont 17 - Vermont 4 - GDS 17 - Vermont 17 - Vermont
1-10 High performance T5 {replacing T8) 17 - Vermont 17 - Vermont 4. GDS 17 - Vermant 17 - Vermont
1-11  CFL Hard Wired Fixture 7 - Wisconsin 7 - Wisconsin 4 - GDS 14 - Maine 17 - Vermont
1.12  CFL High Wattage 31-115 7 - Wisconsin 7 « Wisconsin 4 - GDS 18 - Green Elec 17 - Vermont
1-13 CFL High Wattape 150-199 7 - Wiscansin 7 - Wisconsin 4 - GDS 18 - Green Elec 17 - Vermont
2 Space Cooling (Unilary and Split AC)
2-1 Split AC {10 SEER, 7.7 HSPF to 14.5 SEER, 8.5 HSPF) 4-GDS 4-GDS 4- GDS 13 - ActOnCnergy 15 - Measure Life
2-2 Split AC {10 SEER, 7.7 HSPF to 15 SEER, 8.5 HSPF) 4 - GDS 4-GDS 4- GDS 13 - ActOnEnergy 15 - Measure Life
2-3 Split AC (10 SEER, 7.7 HSPF to 16 SEER, 8.5 HSPF} 4-GDS 4-GDS 4 - GDS 13 - ActOnEnergy 15 - Measure Life
2-4 Split AC {10 SEER, 7.7 HSPF to 14.5 SEER, B.5 HSPF) 4. GDS 4-GDS 4-GDS 13 - ActOnEnerpy 15 - Measure Life
2-5 Split AC (10 SEER, 7.7 H5PF to 15 SEER, B.5 HSPF) 4 - GDS 4 - GDS 4-GDS 13 - ActOnEnergy 15 - Measure Life
2-6 Split AC (10 SEER, 7.7 HSPF to 16 SEER, 8.5 HSPF) 4 - GDS 4-GD§ 4-GDS 13 - ActOnEnergy 15 - Measure Life
2-7 DX Packaged System (EER=10.9) 4. GDS 4-GDS 4~ GDS 19 - Connecticut 19 - Connecticut
2-8 DX Packaged System {CEE Tier 2) 4-GDS 4- GDS 4-GDS 19 - Connecticut 19 - Connecticut
2-9 DX Packaged System (CEE Tier 2) 4-GDS 4-GDS 4 - GDS 19 - Connecticut 19 - Connectjcut
2-10  Alr Cooled Chiller 4-GDS 4-GDS 4-GDS 14 ~ Maine 15 - Measure Life
2-11  Air Cooled Chiller 4-GDS 4-GDS 4 - GDS 14 - Maine 15 - Measure Life
2-12  PTAC 4-GDS 4- GD§ 4-GDS 14 - Maine 14 - Maine
2-13 PTAC 4+ GDS 4GRS 4-GDS 14 - Maine 14 - Maine
2-14  PTAC 4-GDS 4-GDS 4-GDS 13 - ActOnEnergy 14 - Maine
2-15 PTAC 4-GDS 4-GDS 4- GDS 13 - ActOnEnergy 14 - Maine
3 Space Healing
3-1 PTHP 4- GDS 4- GDS 4- GDS 13 - ActOnEnergy 4- (DS
3-2 PTHP 4- GDS 4- GDS 4- GDS 13 - ActOnEnergy 4- GDS
3-3 PTHP 4- GDS 4- GD§ 4- GDS 13 - ActOnEnergy 4- GOS
3-4 PTHP 4- GDS 4- GDS 4- GDS 13 - ActOnEnergy 4- GDS
* Ventilation
4-1 Motors 1to 5 HP 4. (DS 4-GDS 4-GDS 14 - Maine 14 - Maine
4-2 Motors 7.5 to 20 HP 4-GDS 4-GDS 4-GDS 14 - Malne 14 - Maine
43 Motors 25 to 100 HP 4.GDS 4-GDS 4-GDS 14 - Maine 14 - Maine
4-4 Motors 125 to 250 HP 4 - GDS 4-GDS 4- GDS 14 - Maine 14 - Maine
4.5 Varlable Frequency Drives(<2HP) 16 - Alliant 4 - GDS 4 GDS 14 - Maine 17 - Vermont
4-6 Variable Frequency Drives(3 to 10 HP) 16 - Alliant 4-GDS 4 - GDS 14 - Maine 17 - Vermont
4-7 Variable Frequency Drives{11 to 50 HP} 16 - Alliant 4-GDS 4+ GDS 14 - Maine 17 - Vermont
5 Motors (Non-Ventilation)
5.1 Motors 1 io 5 HP 4-GDS 4-GDS 4-GDS 14 - Maine 14 - Maine
5-2 Motors 7.5 to 20 HP 4-GDS 4-GD§ 4-GDS 14 - Maine 14 - Maine
5-3 Mators 25 ta 100 HP 4-GDS 4-GDS 4-GDS 14 - Maine 14 - Maine
5-4 Motors 125 to 250 HP 4-GDS 4-GDS 4-GDS 14 - Maine 14 - Maine
5-5 Variable Freguency Drives{<2HP) 16 « Alliant 4-GDS 4 - GDS 14 - Malne 17 - Vermont
5-6 Varjable Frequency Drives(3 to 10 HP) 16 - Alliant 4-GDS 4-GDS 14 - Maine 17 - Vermaont
5-7 Variable Frequency Drives{11 to 50 HP) 16 - Alliant 4-GDS 4 - GDS 14 - Maine 17 - Vermont
[ Water Healing
6-1 High Efficiency Storage (tank) 9« MPRP 9 - MPRP 17 - Vermont/4 -GDS 9 - MPRP 10 - Construction
62 Pre-Rinse Sprayer, Low flow, Commercial Application 1. Michigan 1 - Michigan 17 - Vermont/4 -GDS 1 - Michigan 1- Michigan
6-3 On Demand (tankless) 11- New York 11 - New York 17 - Vermont/4 -GDS 10 - Construction 10 - Construction
6-4 Tank Insulation .2 - Energy Expert 12 - Energy Experts 17 - Vermont/4 -GDS 4-GDS 12 - Energy Experts
7  Cooking
7-1 Electric Energy Star Fryers 7 - Wisconsin 7 - Wisconsin 22 - Arkansas 1 - Michigan B - Northwest
7-2 Electric Energy Star 5,3-6 pan 7 - Wisconsin 7 - Wisconsin 22 - Arkansas 1 - Michigan 8 - Northwest
7-3 Energy Star Hot Food Holding Cabinet 7 - Wisconsin 7 - Wisconsin 22 - Arkansas 1 - Michigan 8 - Narthwest
74 Energy Star Convection Ovens 7 - Wisconsin 7 - Wisconsin 22 « Arkansas 1 - Michigan B - Northwest
7-5 Energy Star Griddles 7+ Wisconsin 7 - Wisconsin 22 - Arkansas 1 - Michigan 8 - Northwest
8  Refrigeration
8-1 Glass Door Freezer, <15-49 cu ft, Energy Star 7 - Wisconsin 7 - Wisconsin 22 - Arkansas 17 -Vermont 17 -Verment
8-2 Glass Door Freezer, 50+ cu ft, Energy Star 7 - Wisconsin 7 - Wisconsin 22 - Arkansas 17 -Vermont 17 -Vermont




83 Solid Door Freezer, <15-49 cu ft, Energy Star 7 - Wisconsin 7 - Wisconsin 22 - Arkansas 17 -Vermont 17 -Vermont
8-4 Solid Door Freezer, 50+ cu [, Energy Star 7 - Wisconsin 7 - Wisconsin 22 - Arkansas 17 -Vermont 17 -Vermont
8-5 Glass Door Refrigerator, <15 - 49 cu ft 7 - Wistonsin 7 - Wisconsin 22 - Arkansas 17 -Vermont 17 -Vermont
8-6 Glass Door Refrigerator, 50+ cu &, Energy Star 7 - Wisconsin 7 - Wisconsin 22 - Arkansas 17 -Vermont 17 -Vermont
8-7 Solid Door Refrigerator, <15 cu f, Enerpy Star 7 - Wisconsin 7 - Wiscansin 22 - Arkansas 17 -Vermont 17 -Vermont
8-8 Salid Door Refrigerator, 50+ cu ft, Energy Star 7 « Wistonsin 7 - Wisconsin 22 - Arkansas 17 -Vermont 17 -Vermont
8-9 Commercial Refrigeration Tune-Up, Medium Temp not self cot 7 - Wisconsin 7 - Wisconsin 22 - Arkansas 19 - Refrig 19 - Refrig
8-10 Commercial Refrigeration Tune-Up, Low Temp, not self contail 7 - Wisconsin 7 - Wisconsin 22 - Arkansas 19 - Refrig 19 - Refrig
8-11 Anti-sweat heater contrals on freczers 7 -~ Wisconsin 7 - Wisconsin 22 - Arkansas 20 - NW Council 20 - NW Council
B-12  Anti-sweat heater controls, on refrigerators 7 - Wisconsin 7 - Wisconsin 22 - Arkansas 20 - NW Councll 20 - NW Council
B-13 Vending Miser, Cold Beverage 17 - Vermont 4 - GDS 22 - Arkansas 17 - Vermont 17 - Vermont
8-14  Brushless DC Motors for freezers and coolers 17 - Vermont 17 - Vermont 22 - Arkansas 17 - Vermont 17 - Vermont
B8-15 Humidity Door Heater Controls for freezers and coolers 17 - Vermont 17 - Vermont 22 - Arkansas 17 - Vermont 17 - Vermont
8-16 Refrigerated Case Covers 17 - Vermont 17 - Vermont 22 - Arkansas 17 - Vermont 17 - Vermont
8-17 Zero Enerpgy Doors for freczers and coolers 17 - Vermont 17 - Vermeont 22 - Arkansas 17 - Vermont 17 - Vermont
8-18  Evaporator Coil Defrost Control 17 - Vermont 17 -Vermont 22 - Arkansas 17 - Vermont 17 - Vermont
B-19  Evaporator Fan Motor Control for freezers and coolers 17 - Vermont 17 - Vermont 22 - Arkansas 17 - Vermont 17 - Vermont
8-20  Per t Split Capacitor Motor 17 - Vermont 7 - Wisconsin 22 - Arkansas 17 - Vermont 17 - Vermont
B-21 {ce Machine, Energy Star, Self-C ined 7 - Wisconsin 7 - Wisconsin 22 - Arlansas 17 - Vermont 17 - Varmont
B-22 LED Case Lighting (5 door case) 21-PGRE 21- PG&E 22 - Arkansas 13 - ActOnEnergy 4 -GDS
9 Office Equipment/Appliances
9-1 Watt Sensors on Office Electronics (50W) 5 - Nexant 4-GDS 4.-GDS 6- DEER 6 - DEER
8-2 Watt Sensors on Office Electronics {150W) 5 - Nexant 4- GDS 4.GDS 6+ DEER 6 - DEER
16 Compressed Air
10-1 Fix Air Leaks {<5HP) 2 - Alliant 4-GDS 4-GDS 23 - GA Tech 4-GDS
10-2 Fix Air Leaks (10-50HP) 2 - Alliant 4-GDS 4 - GDS 23 - GA Tech 4 -GDS
10-3 Fix Afr Leaks (50-1001P) 2 - Alliant 4-GDS 4-GDS 23 - GA Tech 4-GDS
10-4  Engineered Nozzles for blow-off 3 - Energy Star 3 -~ Energy Sta1 4 - GDS 1- Michigan 3 - Energy Star

1 - Michigan Master Measure Savings Database, January 2009

2 - Alliant Energy Calculator for Variable Frequency Drives - http://www alliantenergy.com/UtilityServices/ForYourBusiness/EnergyCxpertise/EnergySafety /010794

3 - Energy Star
4 - GDS Calculation/Estimation

5 - Nexant, 2005. NYSERDA Deemed Savings Measure Database Prepared for NYSERDA
6 - Database for Energy Efficient Resources - http:/ fwww.energy.ca gov/deer/

7 - Wisconsin KEMA Technical Manual

B - http://www northwestern.edu/equipment-inventory/propertycodes himl

5 . MPRP Commercial Energy Efficiency and Demand Resy Update Spr
10 - hitp://www construction-today com/ems1/content/view/1931/31/

dsheet, June 2009,

11 - Enerpy Efficiency and Renewable Energy Resource Development Potential in NY State - Final Repart, Volume S Energy Efficiency Technical Appendices, August 2003
12 - http://energyexperts.org/EnergySolutionsDatabase/ResourceDetail aspx7id=1243

13 - ActOnEnergy, Ameren Utilities Technical Resource Manual 2009

14 - Efficlency Maine, State of Maine Commercial Technical Resource Manual 2009
15 - Measure Life Report; Restdential and Commercial/Industria) Lighting and HVAC Measures, GDS Assoclates,inc, june 2007
16 - hitp:/ fwwwaalliantenergy com/UtilityServices /ForYourBusiness/EnergyExpertise/EnergySalety /010794

17 - Efficiency Vermont Technical Reference User Manual - Measure Savinsg Algorithms and Cost assumptions - 2009

18 - http://www greenelectricalsupply com

19 - http://hvacrdistributionbusiness com/hot. topics/refrigeration_new_commercial/

20 - NorthWest Council Industrial Conservation Data Catalogue

21 - Demonstration Assessment of Light-Emitting Diode {LED) Freezer Case Lighting - Dct 2009 Report by PG&E

22~ Arkansas Deemed Savings Manual Coincidence factor calculation

23 - GA Tech, Energy and Environmental Management Center, PLANT-WIDE ASSESS for Shaw Industries (Plant #78) PREPARED BY: Michael Brown, PE, CEM April 2006
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APPENDIX 3-2

TECHNICAL, ECONOMIC, AND ACHIEVABLE POTENTIAL



Total Potential by Measure

Lighting
Compact Fluorescent 18,011,221 18,011,221 5,403,366
LED Exit Sign 1,750,371 1,750,371 525,111
Standard T8 {vs T12) 4ft 27,176,243 27,176,243 8,152,873
High Performance T8 (vs T12) 4ft 16,239,722 16,239,722 4,871,917
High Performance TBHO (vs T12) 8ft 13,541,104 13,541,104 4,062,331
Occupancy Sensor (under 500W) 149,077,520 149,077,520 44,723,256
Occupancy Sensor {over 500W) 5,140,604 5,140,604 1,542,181
Pulse Start Metal Halide 100W - 300W 4,000,005 4,000,005 1,200,002
Pulse Start Metal Halide > 300W 9,768,023 9,768,023 2,930,407
High performance T5 (replacing T8) 23,773,676 23,773,676 7,132,103
CFL Hard Wired Fixture 19,435,666 19,435,666 5,830,700
CFL High Wattage 31-115 21,898,050 21,898,050 6,569,415
CFL High Wattage 150-199 18,348,229 18,348,229 5,504,469
Space Cooling (Unitary and Split AC)
Split AC (10 SEER, 7.7 HSPF to 14.5 SEER, 8.5 HSPF) 1,001,794 1,001,794 300,538
Split AC (10 SEER, 7.7 HSPF to 15 SEER, 8.5 HSPF) 1,001,794 1,001,794 300,538
Split AC (10 SEER, 7.7 HSPF to 16 SEER, 8.5 HSPF) 1,001,794 1,001,794 300,538
Split AC (10 SEER, 7.7 HSPF to 14.5 SEER, 8.5 HSPF) 1,001,794 1,001,794 300,538
Split AC (10 SEER, 7.7 HSPF to 15 SEER, 8.5 HSPF) 1,001,794 1,001,794 300,538
Split AC (10 SEER, 7.7 HSPF to 16 SEER, 8.5 HSPF) 1,001,794 1,001,794 300,538
DX Packaged System (EER=10.9) 11,367,726 11,367,726 3,410,318
DX Packaged System (CEE Tier 2) 5,148,940 5,148,940 1,544,682
DX Packaged System (CEE Tier 2} 13,240,131 13,240,131 3,972,039
Air Cooled Chiller 15,006,359 15,006,359 4,501,908
Air Cooled Chiller 15,006,359 15,006,359 4,501,908
PTAC 3,717,693 3,717,693 1,115,308
PTAC 2,461,854 2,461,854 738,556
PTAC 3,700,198 3,700,198 1,110,059
PTAC 3,365,918 3,365,918 1,009,775
Space Heating
PTHP 698,039 698,039 209,412
PTHP 942,929 942,929 282,879
PTHP 1,281,485 1,281,485 384,445
PTHP 1,110,047 1,110,047 333,014
Ventilation
Motors 699,473 699,473 209,842
Motors . 2,259,232 2,259,232 677,770
Motors 12,152,652 12,152,652 3,645,796
Motors 10,779,048 10,779,048 3,233,714
Variable Frequency Drives 1,107,201 1,107,201 332,160
Variable Frequency Drives 7,957,877 7,957,877 2,387,363
Variable Frequency Drives 18,227,308 18,227,308 5,468,192
Motors (Non-Ventilation) 26,810,421 26,810,421 8,043,126
Motors 352,617 352,617 105,785
Motors 1,138,920 1,138,920 341,676
Motors 6,126,375 6,126,375 1,837,912

Motors 5,433,916 5433916 1,630,175




Variable Frequency Drives

558,160

167,448

558,160
Variable Frequency Drives 4,011,712 4,011,712 1,203,514
Variable Frequency Drives 9,188,721 9,188,721 2,756,616
Water Heating 16,805,244 16,603,044 4,980,913
High Efficiency Storage (tank]) 4,585,779 4,585,779 1,375,734
Pre-Rinse Sprayer, Low flow, Commercial Application 5,482,897 5,482,897 1,644,869
On Demand {tankless) 202,200 0 0
Tank Insulation 6,534,367 6,534,367 1,960,310
Cooking 1,985,921 1,373,989 412,197
Electric Energy Star Fryers 108,974 0 0
Electric Energy Star Steamers,3-6 pan 505,244 505,244 151,573
Energy Star Hot Food Holding Cabinet 868,745 868,745 260,624
Energy Star Convection Ovens 410,749 0 0
Energy Star Griddles 92,209 0 0
Refrigeration 86,885,716 65,143,035 19,542,911
Glass Door Freezer, <15-49 cu ft, Energy Star 1,028,659 1,028,659 308,598
Glass Door Freezer, 50+ cu ft, Energy Star 1,028,659 1,028,659 308,598
Solid Door Freezer, <15-49 cu ft, Energy Star 1,179,352 1,179,352 353,806
Solid Door Freezer, 50+ cu ft, Energy Star 1,179,352 1,179,352 353,806
Glass Door Refrigerator, <15 - 49 cu ft 2,396,124 2,396,124 718,837
Glass Door Refrigerator, 50+ cu ft, Energy Star 2,396,124 2,396,124 718,837
Solid Door Refrigerator, <15 cu ft, Energy Star 3,565,675 3,565,675 1,069,703
Solid Door Refrigerator, 50+ cu ft, Energy Star ) 3,567,958 3,667,958 1,070,387
Commercial Refrigefation Tune-Up, Medium Temp ,not seif cor 1,544,218 0 0
Commercial Refrigeration Tune-Up, Low Temp, not selfl contair 2,145,150 0 0
Anti-sweat heater controls on freezers 3,329,891 3,329,891 998,967
Anti-sweat heater controls, on refrigerators 10,683,041 10,683,041 3,204,912
Vending Miser, Cold Beverage 3,917,612 3,917,612 1,175,284
Brushiess DC Motors for freezers and coolers 6,845,723 6,845,723 2,053,717
Humidity Door Heater Controls for freezers and coolers 8,807,905 8,807,905 2,642,371
Refrigerated Case Covers 837,336 837,336 251,201
Zero Energy Doors for freezers and coolers 1,459,315 0 0
Evaporator Coil Defrost Control 7,573,846 0 0
Evaporator Fan Motor Control for freezers and coolers 6,732,168 0 0
Permanent Split Capacitor Motor 13,975,831 13,975,831 4,192,749
Ice Machine, Energy Star, Self-Contained 403,796 403,796 121,139
LED Case Lighting (5 door case) 2,287,982 0 0
Office Equipment/Appliances 17,833,669 8,840,622 2,652,187
Watt Sensors on Office Electronics 8,993,047 0 0
Watt Sensors on Office Electronics 8,840,622 8,840,622 2,652,187
Compressed Air 2,426,762 1,601,090 480,327
Fix Air Leaks 825,672 0 0
Fix Air Leaks 800,902 800,902 240,270
Fix Air Leaks 454,119 454,119 136,236
Engineered Nozzles for blow-off 346,069 346,069 103,821

Technical Potential

Economic Potential

Achievable Potential

617,149,402

584,773,871

175,432,161
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APPENDIX 4

DEMAND RESPONSE DATA



DEMAND RESPONSE ANALYSIS — SECONDARY RESOURCE LIST

“Analysis of a Renewable Portfolio Standard for the State of North Carolina.” La
Capra Associates. December 2006.

Barrett, Larry. “Peak Load Management or Demand Response Programs: A Policy
review.” Association of Energy Services Professionals International Inc. Lakeworth,
Fl. August 2001.

“Consumers’ Directory of Certified Efficiency Ratings for Heating and Water
Heating Equipment.” Gas Appliance Manufacturers Association. 2000.

“Demand Response Enabling Technologies for Small-Medium Businesses.”
Lockheed Martin Aspen. Rockville, Maryland. 12 April 2006.

Ellington, Grant and Dewitt T. Gooden. “Mechanization and Curing.”

Elliott, Neal R. “Potential for Energy Efficiency, Demand Response, and Onsite
Renewable Energy to meet Texas’ Growing Electricity Needs.” American Council
for an Energy-Efficient Economy. March 2007.

Eppelheimer, Donald. “Let’s Make Some Ice.” The Trane Company. PowerPoint. 13
March 2003.

Espey, James A. and Molly. “Turning on the Lights: A Meta-Analysis of Residential
Electricity Demand Elasticities.” Journal of Agricultural and Applied Economics.
2004.

Faruqui, Ahmad, Ryan Hledik, and Sanem Sergici. “Rethinking Prices: The changing
architecture of demand response in America.” Public Utilities Fortnightly. January
2010. pp 31-39.

Faruqui, Ahmad and Sanem Sergici. “Household Response to Dynamic Pricing of
Electricity — A Survey of the Experimental Evidence.” January 10, 2009.

Freeman, Sullivan & Co. “2009 Load Impact Evaluation for Pacific Gas and Electric
Company’s Residential SmartRate™ — Peak Day Pricing and TOU Tariffs and
SmartAC Program.” April 1, 2010.

“Florida Energy Efficiency and Conservation Act”. Division of Economic Regulation
and the Florida Public Service Commission. February 2007.

Goldman, Charles. “A Methodology for Estimating Large-Customer Demand

Response Market Potential”. Ernest Orlando Lawrence Berkeley National
Laboratory. August 2007,
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DEMAND RESPONSE ANALYSIS - SECONDARY RESOURCE LIST

Herter, Karen. McAuliffe, Patrick. Rosenfeld, Arthur. “Observed Temperature
Effects on Hourly Residential Electric Load Reduction in Response to an
Experimental Critical Peak Pricing Tariff.” Energy and Resources Group at Univ, of
California at Berkeley. November 2005,

Hope, Alan. “Energy Managément Systems.” PowerPoint. 27 April 2005.

Kuchta, Robert J. “RSMeans Light Commercial Cost Data.” 26" Annual Edition.
Construction Publishers & Consultants, Kingston, MA. 2006.

“Lighting Controls: How to Get the Right Amount of Light Where it’s Needed, Only
when it’s Needed.” Energy Design Resources.

MacCraken, Mark M. “21* Century Cooling with Thermal Storage.” CALMAC
Mfg. Corp. 16 August 2005.

Manczyk, Henry. “Economic Analysis for an Energy Management System in a
Commercial Type of Office Building.” Manczyk Energy Consulting, May 2003.

“Means CostWorks 2007: Quick Start Guide”. Kingston, MA. Data CD.

Morante, Peter. “Making Lighting Responsive to Demand Response.” Lighting
Research Center and Rensselaer Polytechnic Institute. PowerPoint. 29 April 2005,

Motagi, Naoya and David Watson. “Enterprise Energy Management System
Installation Case Study at Food Process Plant.” Lawrence Berkeley National

Laboratory.

“Product Data, Service Facts, Installers Guides, Submittals, Ratings and Use and
Care”. Trane Combination Data CD. American Standard. 2006.

“Residential Load Management: Profile #54.” Florida Power Corporation.
“Residential Swimming Pool Efficiency.” Building a Safer Florida. May 2006.

Rutkowski, Hank. “Residential Equipment Selection: Manual S.” Air Conditioning
Contractors of America.

Saenz, Steve. “Solving Peak Issues Through Demand Response.” Utility Automation
and Engineering T&D. PennWell Corporation. July 2007.

“A Technical Introduction to Thermal Energy Storage Commercial Applications.”
CALMAC Mfg. Corp.. Englewood, NJ. 2002.
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APPENDIX 5-1

RESIDENTIAL AND COMMERCIAL/INDUSTRIAL
ASSUMPTIONS BY MEASURE
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APPENDIX 5-2

PROGRAM PARTICIPANTS BY MEASURE
(2011 —2025)



Residential Cumulative Annual Participants
Lighting

2011

2012

2013

2014

2015

2016

2017

_— 2018 2019 2020 2021 2022 2023 2024 2025
CFL (vs. Incandescent] 23,000 46,000 £3.000 69,000 69,000 69.000 69.000 46,000 23.000 1 [} 0 Y] 0 [
LED (vs. [ncandescent] a a [ 4.000 8,190 12300 16.600 21,000 25500 30,125 34.875 39.725 44,700 49,800 55,025

ie_sx‘_dmtial Efficlent Appliances —

Efficlent Water Heater (§F] 518 1280 1,965 2,665 3.385 4,120 4,875 5,650 6,445 7.260 8,095 8,950 9,825 10,110 10,360
Heat Pump Water Heater [] [] g 0 0 0 9 0 a 1] ] g 0 0
Effictent Water Heater {MH) 90 190 290 395 500 610 725 840 964 1080 205 1.3 1465 151 1.548
Energy Star Comap Top-Mount Refrigerator 63 1335 2.050 2,785 3,535 4308 5.095 5908 6,735 7.585 1455 .3 9,630 8,87 10,115
Energy Star Compliant Side-by-Side Refrigerator 345 720 1105 1.500 1.905 2320 2,745 3,180 3,625 4,085 4,555 I 5185 531 5450
EnF{gz Star Clothes Washer (Electaic WH) 145 300 460 625 798 970 1,148 1,325 1510 1,700 1.835 1950 2,000 2,450 2,100
Energy Star Clothes Washer (Non-Electric WH) 65 140 215 290 370 450 535 620 710 80¢ 890 920 940 965 990
idential Advanced Technologi
Heat Pump Water Heater 125 260 400 545 695 8945 1,000 1,160 1,325 1,490 1.‘-535 1575 1,615 1,655 1.695
Geothermal Heat Pump Systems 30 60 95 130 165 200 235 270 310 350 390 430 470 515 560
Weatherization — o _ —
Ceiling Insualtion (R19-R38} 55 115 18 245 310 380 450 529 595 670 745 825 905 EE) 1,075
Celling Insuaition (R9-R38) 45 95 14! 195 245 300 355 410 465 525 585 645 710 775 940
Floor Insualtion (RO-R19) 70 150 23 315 400 485 575 £65 760 955 955 1.055 1160 1,265 1375
Floor Insualtion (RO-R19) - MH 15 35 55 75 95 115 135 158 175 200 225 250 275 300 3258
Air Sealing 185 410 630 855 1.090 1330 1575 1,828 2.080 2.345 2,615 2,695 2,765 2,835 2910
Alr Sealing- MH 45 95 145 195 245 300 355 410 470 530 590 €05 620 635 650
DuctSealing 195 410 630 855 1090 1330 1,575 1.825 2,080 2.345 2,615 2,890 3,175 3,465 3,765
Duct Sealing - MH 45 95 145 195 245 300 355 410 470 530 590 £50 715 780 845
Weatherization Care Pkg, 745 1570 2,415 3.285 4175 5090 6,030 6,990 7978 8.240 8,450 8670 8,890 9,115 9345

New Canstruction
New Construction - 15% more efficient - Gas Heat 15 31 48 65 82 100 118 137 156 176 196 217 238 260 282
New Construction- 15% more efficient - ASHP 17 36 55 75 5 116 137 159 181 204 228 252 277 302 328
New Construction - 30% more eficlent- Gas Heat 3 § 9 12 16 20 24 28 32 36 40 44 48 52 57
New Construction - 30% more efficent - ASHP 4 8 12 16 20 24 28 3z 37 42 47 52 57 62 67

Commerdal and Industrial C lative Annual Par

Commercinl/Industrial Lighting Program 2011 2012 2013 2014 2015 2016 2017 20&8 2019 2020 2021 2022 2023 20_2.4 2025
Lighting 30 64 100 - 140 180 222 264 308 354 400 416 432 446 458 470

Commercial/Industrial HVAC Program
HVAC 26 56 86 120 156 192 23¢ 268 308 348 390 432 476 520 566




APPENDIX 5-3

PROGRAM BUDGET BREAKDOWINS (ADMINISTRATIVE,
INCENTIVES, PARTICIPANT COSTS)
(2011 — 2025)



1. Total Program Budget Breakdown

Recommiended Program Budgets 2011 2012 2013 2014 2015 2016 2017 2018 2018 2020 2021 2022 2023 2024 2025
idential 5670.000 $686,500 5703.500 5721000 §739.000 $757,500 776.500 5796,000 $816.000 S836.500 $857.500 5879,000 $901.00i $923,500 $946,500
Commercial/industrial 5330,000 $338.000 $346.500 $355,000 $364.000 $373.000 $382.500 $392,000 $402.000 $412.000 $422,500 $433.000 $444.000 $455,000 $466.500
Total 51,000,000 $1,025,000 $£1,050,500 _51.077,000 _$1,104000 $1,131,500 33,260,000 31,189,000 $1,218500 $1,749,000 51,280,000 51,312,000 $1,345000 $1.378,500 31,413,000

2. Residential Program Total Budget Breakdown

Recomnended Residential Programs 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Residental Lighting Progrant 50,000 350,000 $50.000 $50,000 $51.250 552,500 $53,750 $55,000 356,250 $57.750 559.250 $60.750 $62.250 563,750 565250
ntial EMicient Appli §100,000  S102,500 _ $105.000  $107.500 __ $110.250 _ $113,000 115750 S1i8,750 _ Si21.7 §124,750 127,750 S13L,000 5134250 S137.500 _ $141.000
" Hesidential Advanced Technologies $125,000 __Si28,000  S131950 _ $134,500 _ §137.750 __ S141,350 144,750 S148.250  $152.0 $155.750 159,750 5163750  S167.750 _ $172,000 176,250
Weatherization $320,000 _ $329.000  $338,350 __ 53485.000__ $356,750  S365,750 __ $375.250 _ $3BA,750 _ $39435 5304500 5414750 . $425,000 5435750 _ SA4650 _ $458.000 _
dential New Construction $75,000 §77.000 §79.000 $81,000 583,000 SB5,000 $67.000 389,250 $91.500 §93.750 $96,000 $98.500__ S101,000  S103,500 516,000
$670,000 $686.500 $703.500 $721.000 $739.000 $757,500 §776,500 $796,000 $816,000 5836,500 $857.500 $872,000 5301000 5923.500 $546,500
3. Restdential Program Incentive and Adminlstration Breakdown
Incentives 2014 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Residental Lighting Program S42,500 5500 S4z:500 40,000 $41,000 542,000 343,000 $44,000 545,000 $46.200 547,400 548,600 549,800 $51,000 $52,200
" Residentia) Eflicient Appli §70.000 76875 378,750 §80.625. 582,608 $84.750 386,813 $59.063 $91,313 93,563 §95,813 $98.250___ S100,688 _ S103,125 __ $105.730
Residential Advanced Technologies $87.500 96,000 98,438 S100875  $103313  $105.938 5108563 S11L188  S114000__ 5116813 5119813  $122,813 __ S1g5813 _ $129.000 _ $132.188
" Hesidential Weatherization 334,000 S2A6750 5253688 5261000 5267563 5274313 5201436 S28B.563 5295675 $303373  S311,063  $318750 _ $326813 $335063 _ "$343.500
“Residential New Constructi $60.000 565,450 SE7.150 $68.850 §70.550 §72.250 $73.950 $75.863 $77.775 $79.688 §81,600 $83.725 565,850 567,975 $90.100
ation 2011 2012 Z013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Residential Lighting Program §7.500 $7.500 §7.500 000 0,250 $10.500___ S16,750 511,000 S11.250 SI11550 11,850 512,150 $12,450 512,750 513.050
Resldential Eicient Appliances 530,000 $25.625 526,250 875 7563 520,550 526,938 29.688 $30.438 S3Lieg 3$31,938 $32.750 §33563 $34.375 $35.250
Residential Advanced Technologies §37.500 532.000 332, 625 4,438 S35 31 $36,188 37063 38, $36,938 39,938 40,938 §41.938 $43.000 $44.063
Residential Weatherization $96.000 582,250 $84.56 §87.000 5188 $91.43 $93.813 96,188 $98.625 S10L.125  §103.688 5106250 _ S10B938 5111688 5114500
Residential New Construction §15.000 11,550 §11.85 §12,150 2450 $12.75 $13.050 13,388 §13.725 $14,063 514,400 $14.775 §15,150 Si5s52s $15.900
4, Residentlal Program Budget Sreaitdown
Lighting 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2071 2022 2023 2024 2025
Incentives $42,550 S42.550 $42.550 540,000 541,000 547,000 343,000 S45000 45,00 $36.250 $47,500 548,500 $39.750 $51,000 $52,250
‘Administratian §7.500 $7.500 $7.500 $10.000 $10,250 $10,500 §10,750 511,000 1125 $11,550 $11,850 §1z,100 §12.350 §12.750 513,050
Participant Costs S0 S0 50 580,000 582,000 564,000 $86,000 $88,000 90,00 $92.500 $95.000 $57,000 §55500  S102,000 5104500
E;ﬂrthnf i !
Tncentives 70,000 576825 78475 SB0.425 S82.75 $84.700 $86.825 S88.775 $91,400 $53.475 $55,600 S98.350 _ $100.425__ 5103.175 6105425
Tation 30,000 $25.600 §26,150 $26.800 527,60 $28.250 528,950 §29.600 §30,450 $31.150 §31,850 532,800 $33,500 $34.400 $35,150
Partlcipant Costs $48.580 $53.265 54,405 $55.645 557,65 SE9.890 $60,205 $61.445 $63550 T64B15 SE5,130 $68,260 $69.525 $71,655 $72.995
Residentinl Advanced Techinologies
incentives S58,750 T97350 101500  £103.250  S105.006  S105,000  S106750  Si08.500 5117750 $117756  S119500  $121250  S123,000  $132.250 5134000
A $38.050 $30,750 $33.850 $34,400 535,000 $35.000 $35,600 §36.150 339.250 $39,250 $35.850 $40.400 $41.000 $44,100 S44.650
Participant Costs $366500  $371,500  5308,000 _ §310500 5313000 5313.000  $315,500 5318000 $354500  $354500 _ $357.000  $359,500  S$362.000 _ $398500 _ §401,060
Weatherization
Incengves 353050 §350.000  S794850  S261.200 . SZ66400  S275000 . S282.150 5285350 $295.350  $304850 5311100 _ 316650  5329.150 5334400 5342950
Administration $96,000 $63.350 $85,000 387.050 $B5.600 591,950 $94.050 $95,100 $98,450  §101.600 _ $103.700 _ §105,550 5109700 _ S111.450 _ 5114.300
Partcipant Costs $367.254  5298,696  S304.503 311731 5318021  $329,503 5336732 S339877 5351897  $364.090 _ $371,319  $377.125 5393174 53908981 5409354
New Construction
Tacentves 560,900 SE5.100 S66,500 $67,300 $70.20 73,000 $73.000 575800 $76.100 580,900 S82.300 $33.700 $85.100 $86.500 590200
Administration 515,200 11,500 511,750 §12.000 512,40 1z.900 $12.900 $13.400 §13.800 ST4.300 514,500 514,750 515,000 $15.250 $15.900
Participant Costs $56.816 $60.308 $61.268 $62,631 $65.43 67,757 $67.757 £70,083 $72.603 $75,209 $76372 77,535 $76.698 $79.861 S83.824




1. Total Program Budget Breakdown
Recamniended Program Budgets

2011

2012

2013

2014

2015

2016

i1 L 2017 2018 2019 2020 2021 2022 2023 2024 2025
R; S670000  $686500  S703.500  S721.000 _ S739.000  S757.500  SI7E500 . SI96.000  SBIEO00  SI3LI00 S857,500 . S875.000 90100 $923500 _ $946,500
CommerclalyIndustrial $330.000 $330.000  $346500  $355.000  S363,000 _ §373.000  S382500  §393.000  £402000  SAIZ000 Ei3itio S433.000 444,00 5455000 $466,500
Total SL000.000 51,025,000 51,050,500 51,077,000 51,104,000 51,134,500 _$1,160,000 S1.189,000  $1,216,500 31.345,000  $1.350.000 31,312,000 51,345,000 31,378,500 31,413,000
2. Commercial/Industrial Frogram Budget Breakdown
Commere 1al Programs 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2923 2024 2025
Cammercial/lndustrial nghung}’mm T{?S.DOO 5$169.000 $173,250 5177,.5-('10 S182,000 $186,500 $191.250 $196.000 5201,000 $206,000 3$211.250 $216,500 $222,000 $227500 $233,250
Commercial/industnial HVAC Propram $165,000 $169,000 $173.250 5$177.500 $182.000 $186,500 5191,250 $136,000 $201,000 £206,000 5211250 $216,500 $222,000 $227.500 $233,250
$330.000 $338,000 5346.300 $355,000 $364.000 $373,000 $382,500 §392.000 5402,000 $412,000 $422,500 $433,000 $444,000 $455.000 $466,500
3. Commercial Program Incentive and Administrative Breakdown
Inceatives 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Commiercial/industrial Lighting Program $74.250 $84.500 586,625 $97.625 $100,100 $102.575 $105,188 S$107.800 $110.550 $113.300 S116,188 $119,075 5122,100 5125123 5128288
Commerctal/industrial HYAC Program 574,250 $84,500 $86.625 $97.625 5100,100 $102.575 $105,188 5107800 5110.550 $113.300 $116,188 $119.075 $122.100 $125,125 $128.288
Administration 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2027 2023 20724 2825
Cnmmemlal[lndusmal Lighting Pm@m $90.750 $€4,500 586.625 §79.875 581,900 583,925 386,063 SB8,200 590,450 §92.700 595,083 $97.425 593,900 S1023Z§ $104.963
Commercial/industrial HVAC Program $90.750 $84.500 $86.625 $79.875 $81.900 $83.925 586,063 588.200 590450 $92.700 $95.063 $97.425 $99.900 5102378 $104,963
4. C&I Program Budgel Breakdown (Incarementat Annual)
Commerdial/industrial Lighting Program 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Incentives $73,500 $83.300 $88,20¢ 598,000 398,000 $102,900 $102.900 $107,800 $112.700 $112,700 $117.600 $117,600 S13%.500 $127.400 $127.400
589.850 583300 586,200 580,200 580,200 584,200 $84.200 588,200 $92,200 592,200 $96,200 596,200 $100.250 $104,25¢ $104.250
Participant Casts $136.500 $154,700 $163.800 $182.000 5182.000 $191,109 $191,100 $200.260 $269.300 $209,300 S218.400 $218.400 5227500 5236,600 $236,600
Commercial/Industrial HVAC Program
Incentives $72,800 $84.000 584,000 $95.200 5$100,800 $100.800 $106.400 $106400 $112.000 snz.a-c'b' 5117.67l-0_‘ $117,600 ,3.557' $123,200 5128,800
589,000 S$B4,000 $84.000 $77.900 §$82.450 S§2.450 $87.050 $87.050 591,650 $91.650 $96,200 396,200 0.800 $100,800 $105.400
Participant Costs $130.000 $150,000 $150.000 $170,000 $180.000 $180,000 $190.000 $190.000 $200.000 $£200.000 $210.000 5210.000 0,000 $220,000 $230.000




APPENDIX 5-3

ENERGY AND DEMAND SAVINGS PER PROGRAM
(2011 - 2025)



Residential Program Annual kWh Breakidown (Cumulative Annual)

Lighting 2011 201_.5_ 2013 2014 2015 2&6_ 2017 2018 2019 2020 2021 2022 2023 2024 2025
Winter On Peak 215926 431,852 647,778 697,401 748,264 800,368 853.713 692,372 532,271 373,722 432,649 492816 554,534 617,804 682,623
Winter Off Peak 253,512 507.024 760,537 818.797 878.514 939688 1002318 812892 624,923 438,775 507.959 578.600 651.062 725344 901,447
Si On Peak 108.457 216,913 325,370 350,295 375,843 402,014 428,808 347,769 267.352 187.715 217,313 247535 278,535 310314 342,872
Summer Off Peak 127.285 254,570 381.855 411,107 441,090 471804  503.250 408,142 313.765 220,303 255,039 290,507 326,889 364,185 402,395
Total Annual kWh 705180  1.410,360 2115540 2.277.600 2443712 2613875 2,788,089 2261,175 1738313 1220514 1412961 1609458 18131021 2017647 2.229.338

Residential Efficient Appliance.

Winter On Peak 128242 268,813 412,447 559,554 711.024 865,968 1024825 1,187.420 1354508 1525564 1,700,863 1.860.807 1.983.647 2,038,003 2,088,339
Winter Off Peak 70,909 148,655 228,128 309.704 393,282 478,962 566,830 656,795 749,136 843,792 940,743 1033783 1,091,227 1120372 L14B.165
Summer On Pealt 56.952 119,357 183,135 248,581 315.728 384,543 455,067 527,252 601.433 677386 755.210 825,148 877469 901,379 923.654
Summer Off Peak 32,185 67,480 103,552 140.593 178.526 217.414 257306 298,151 340,065 383,038 427,051 469,895 495,765 508,985 521,617
Total Amnual kWh 288,288 604,304 927268  1258,712 1,598,560 1.946,887 2304.028 2669618 3045142 3428780 3823867 4.189633 4448108 4568,739 4681776

Residential Advanced Technologies
Winter On Peak 167,577 345,591 535,010 729.648 929503 1129359 1,334433 1544725 1,766,422 1988119 2084576 2175814 2,267052 2,364,477 2.461902
Winter Off Peak 93,516 191,139 297.846 406.605 517,418 628,232 741,099 856,019 980.023 1,104,026 1,178,748 1251416 1,324.084 1,403,782 1,483,480
Summer On Peak 706,385 145.082 224,683 306,439 390.352 474,264 560.333 648,557 741,685 834.813 876,203 915,436 954,670 996,652 1,038,634
Summer Off Peak 36,749 75,322 117,132 159,854 203,488 247,123 291,667 337,125 385,820 434,514 461,322 487,218 513,114 541,336 569,557
Tatal Annual kWh 368.228 757,134  1,174670 1607546 2.040.761 2478977 2927531 3386425 3873949 4361473 4600848 4829884 5058920 5306246 5.553,573

Weatherization
Winter On Peak 182,936 386,254 593.430 805428  1.022,100 1246,960 1476641 1,709,987 1,951,386 2,100,816 2,244.458 2,371,762 2,503,238 2,636,329 2,772,345
Winter Off Peak 208,218 439.628 675448 916785 1163412 1,419.343 1,680,789 1946438 2221246 2.387,780 2547371 2689.016 2835264 2983314 3,134,580

On Peak 211,051 445.517 684,285 928432 1,178,896 1,438,376 1,703,234 1971918 2.249.286 2,486,040 Z722.844 2,930,495 3,145299 3,362,778 3.586,169
S Off Peak 202075 426,512 655,165 889.089 1,129.028 1377453 1,631,145 1888634 2154309 2370247 2585201 2774404 2969972 3,168,023 3371446
Total Annual KWh 804,280 1697911 2,608328 3539733 4493437 5482132 6491814 7516977 8576227 9344883 10.099,874 10.765.677 11,453,773 12,150,444 12,864,540

New Construction
Winter On Pealc 37.078 77,050 117,367 158,959 201412 245485 289.557 335,250 382.855 432,079 482,578 533,422 585,541 638,005 692,605
Winter Off Peak 38,578 80,196 122,142 165,444 209,568 255,376 301,184 348,676 398,203 449,413 501,980 554,875 609,126 663,706 720,463
Sumrer Ou Peak 24,149 50,041 76,306 103,256 131,139 160,080 189,021 219,021 250,047 282,131 314,901 348,043 381,870 416,071 451,890
Summer Off Peak 22.060 45,708 69,702 94.317 119.794 146,239 172.683 200,094 228438 257,748 287,679 317,956 348,854 380,097 412,824
Total Annual KWh 121.864 252,995 385,516 521,975 661,913 807,179 952446 1,103,041 1259542 1,421,371 1587138 1.754,297 1925392 2,097.879 2277782

1.529,810 1,549,351 1,566,383 1,585,820 1,608,140 1,629,692 1.657.057 1,683,558 1,710,391 1,732,071 1,759,572 1,784,980 1,809,956 1,837.134 1,864,311

Residential Program A 1 kW Breakdown (Cumulative Annual)

Lighting 2011 2012 T 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Winter Peak kW 164 328 493 530 569 609 649 527 408 284 329 375 422 470 519
Summer Pealt kW 72 144 216 233 250 267 285 231 178 125 145 165 185 206 228

Residential Efficient Appli _

Winter Peak kW 13 26 41 55 70 25 101 117 133 150 167 184 194 195 204
S Peak kW 16 33 51 70 88 108 128 148 169 190 212 229 238 245 251

Residential Advanced Technologtes
Winter Peak kW 169 340 535 732 930 1,128 1327 1,528 1,752 1,977 2,168 2,357 2,546 2,758 2,970
Summer Peak kW 26 53 82 112 142 173 204 237 271 304 316 326 337 347 358

Weatherization
Winter Peak kW 312 659 1,011 1,372 1,741 2,124 2,515 2,910 3,321 3,684 4,049 4361 4,685 5011 5,347
Summer Peak kW 148 312 480 651 827 1.008 1,195 1.384 1,578 1,749 1,920 2,070 2,224 2.381 2,542

New Construction
Winter Peak kW 55 116 176 239 302 367 433 501 572 646 722 798 876 955 1.036
Summer Peak kW 29 50 92 125 158 193 227 264 301 339 379 419 460 501 544




C&{ Program Annual kWh Breakdown {Comatative Annual)

Caommercial/industrial Lighting Pragram 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Winter On Peak T54ASE AIAE35  BABAED 007452 LiBRI2E  LASBOED  L7ILI195 1996394 2294557 2594740 2709392 2800138 2890883 2.968664 3046446
Winter Off Peak 37.908 80.870 126,360 1763904 272744 280519 333590 389189 _ 447314 505440 528185 545875 563.566 578729 593892

__Summer O Peak 795543 630490 065,140 1,379.196 1773252 2107011 2600770 3034231 3487396 3940560 4117885 4255805 4393724 4511941 4630.58

__Summey Olf Peak 154096 371405 550320 812448 1044576 1205310 1532045 1787366 2054333 2321280 2425738 2506982 2.588.227 2,657,866 2,727,504
Total Annual kWh 702,000 1.497.600 2,340,000 3,276,000 4,212,000 5194800 6177.600 7,207,200 8.283.600 000 9,781.200 10,108800 10,436.400 10,717,200 10,998,000

fﬂmmlal/lndustrlal HVAC Program ___

Winter On Pealc 134,226 310641 47705 Se5.660  BR5355 - 106556 1275845 1486641 1708527 1530414 2163395 396,376 2640451 2684527 3,139,696
Winter Off Peak 163894  353.003 54211 756,43 583365 1210206 1449833 1689371 1841516 2.193.661 2458413 2,723.165  3,000525 3277.884  3.567.851
Summer On Peak 64074 138007 ~ 21193 795,72, 384447 AJ3.165 566813 660460 759036 B57.612 961117 064,622 1,173056  1.281,490  1394.852
Summer Off Paak 4.205 116749 179.293 250,17 335,230 400,283 479,506 558728 GAZ121 725513  813.075  900.637 992368 084,160 1.180,001
Total Annual kWh 436400 916,400  LA10400 1,068,000 2558400 3.148.800 3772000 4395200 5051200 5707200 6396000 7,084,800 7,806,400 528,000 9,282,400

735153 8821l 766768  78G.131 794,941 810,228 825595 841,103 856804 872627 BER.SS4 9044851 920,575 934398 948221

C&1 Program Annual KW Breakdown (Cumulative Anaual}

Cammercial/Industrial Lighting Program 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

“Wintey Peak bW 172 366 572 801 1.030 1,270 1,511 1.762 2,025 2,289 2,392 2.472 2.552 2.621 2,689
Summer Peak kW 160 342 535 748 962 1,187 1411 1846 1,892 2,138 2.234 2.309 2,384 2,448 2,512

CTammerdal/industrial HVAC Program . -
Winter Peak kW 32 70 107 149 194 238 286 333 383 432 484 537 591 646 703
Summer Peak kW 172 371 570 795 1,033 1,272 1524 1775 2,040 2.305 2,583 2.862 3,153 3444 3.749
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R ial Program | kWh Breakdown (Cumulative Annual)

Lighting 2011 2013. 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Winter 469,438 938,877 1,408,315 1,516,198 1.626.779 1,740,056 1,856,031 1.565f.26<} 1.157,1;5*812.496 94—0,603 1,071,416 1‘205.5-56 1,343,148 1,484,070
Summer 235742 471483 707.225 761,402 816,933 873,818 932,058 755,911 581,118 408.018 472,353 538,042 605424 674,499 745,268

_E]Iicienmppliances
Winter 199,151 417467 640,575 869,538 1104306 1344929 1501656 1848216  7,103.644 2,369,357  2,64L607  2.894,530  3.074.874  3.156.375 3,236,505
Summer 89,137 186,837 286,693 389,174 494,254 601,958 712,373 825,403 941,499 1,060424 1182261  1,295.043 1373234 1,410,364 1445271

Advanced Technologies
Winter 261,093 536,731 832,856 1.136.253 1.446.922 1,757,591 2,075,531 2.400.744 2,746,445 3,092,145 3,263,323 3.427.230 3,591,136 3,768,259 3,945,382
Summer 107,134 220404 341,815 466,293 593,839 721,386 852.000 985.682 1127505 1269327 1337525 1402655 1,467,784 1537987 1,608,191

Weatherization
Winter 391,154 825882  1268.878 1722212 2185512  2.666.303 3157431 _ 3,656,425 4172631 4488506 4701829 5.060.778 . 5338503 5,610,643 5006925
Summer 413,126 872,029 1339450 1817521 2,307,924 2815829 3334383 3860552 4403595 4856287 5308045 5704900 6115271 6530801 6957615

New Construction
Winter 75,655 157.246 239,509 324,403 410,980 500,860 590.741 683,526 781,057 881,492 984,558 1,088,298 1,194,668 1,301,711 1,413,068
Summer 46,209 95,749 146,008 197,572 250,933 306,319 361,705 419,115 478,485 539,879 602,580 665,999 730,724 796,168 864,714

C ctal Program S I kWh Breakdown {Cumulative Annual)

Lighting 2011 2012 2013 2015 2020 2025
Winter 232,362 495,706 774540 1,084,356 1,394,172 L719479 2044786 2385583  2,/41,872  3,098160 3237577 3,346,013 _ 3454448 _ 3.547.393 3.640.338
Summer 469,638 1,001,894 1565460 2,191,644 2,817,828 3475321 4132814 4821617 5541728 6261840 6543623 6762787 6981952 7169807  7.357,662

HVAC
Winter 308,121 663644 LO1G,168  LAZZ005  LO4B,723  2,075.352  2.725.682 3176012 3650043 4124075 4621008 5119541 5640976  6.162411 6,707,547
Summer 118,279 254,756 391.232 545.905 709.677 873,448 1.046318 1219188 1401157 1583125 1774192 1965259 2165424 2365589  2,574.853

Combined Program Si I kWh Breakdown {Cumulative Annual}

Residential 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Winter 1396493 2876202 4,390,133 5568604 6774499  5,009739 9271390 10090574 10960971 11.644,086 12621925 13,542,312 14404777 15191135 15985949
Summer 891,348 1846502 2,821,191 3,631,963 4,463,884 5,319,310 6,192,519 6,846,662 7,532,201 8,133936 8,902.763 9,606,638 10,292,437 10,949,820 11,621,059
Total Annual KWh 2,287,840 4,722,703 7211324 9200567 11238382 13,329,049 15463908 16,937,236 18493172 19778,022 21,524,688 23,148950 24,697,214 26,140,955 27,607,008

Commercial
Winter 40483 1159350 1793708 2506451  3.242.895  3,004830 4770467 _ 5561505 6301615 7,020,035  7.850.385  BAGSA54 _ 0.095424  9,709.804 10,347,885
Summer 587917 1,256,650 1956692 2,737,549 3,527,505 4348770 5179133 6040805 6942885 7844965 8317815 8728046 9,147,376 9535396 9932515
Total Annual kWh 1,128,400 2416000 3.750400 5244000 6770400 8343600 9.949.600 11,602,400 13,334,800 15,067,200 16177200 17,193,600 18,242,800 19,245,200 20.280.400

Residential & Commercial —

Winter 1,936,975 4035552 6183841 8075055 10017394 12004570 14041857 15,652,169 17.352.806 18,866,321 20,481,310 22,007,866 23,500,202 24,900,939 26,333,034
Summer 1479265 3,103,152 4777883 6369512 7,991,389 9,668.079 11.371.651 12887467 14475086 15978901 17.220.578 18334.68¢ 19,439,813 20485216 21.553,574
Total Annual kWh 3416240 7138703 10961724 14444567 18,008.782 21,672,649 25413508 28,539,636 31.827972 34,845222 37,701,888 40,342.550 42,940,014 45,386,155 47.887,408




Residential Program S I Peak KW Breakdown {Cumulative Annual)

Lighting 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Winter Peak kW 164 328 493 530 569 600 649 527 505 784 329 375 422 270 519
Summer Peak kW 72 144 216 233 250 267 285 231 178 125 145 165 185 206 228

Efficient Appliances

~"Winter Peakk KW 13 26 41 55 70 85 101 117 133 150 167 184 194 199 204
Summer Peak kKW 16 33 51 70 88 108 128 148 169 190 212 229 238 245 251

Advanced Technologies
Winter Peak kW 169 340 535 732 930 1,128 1327 1,528 1,752 1977 2,168 2.35 2,546 Zﬁs 2970
Summer Peak kW 26 53 82 112 142 173 204 237 271 304 316 326 337 347 358

Weatherization
Winter Peak kW 312 659 1,011 1372 1,741 2,124 2,515 2,910 3,321 3,684 4,049 4,361 4.685 5,011 5.347
Summer Peak kW 148 312 480 651 827 1,009 1.195 1,384 1,578 1,749 1,920 2,070 2224 2,381 2,542

New Construction
Winter Peak kW 55 116 176 239 302 367 433 501 572 646 722 798 876 955 1,036
Summer Peak kW 29 60 92 125 158 193 227 264 301 339 379 419 460 501 544

C cial Program | Peak KW Breakdown (C ive Annual}

Lighting 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 AZQ_ZZ 2023 2024 2025
Winter Peak kw 172 366 572 801 1,030 1.270 1,511 1,762 2,025 2,289 2.392 2,472 2,552 2,621 2,685
Si Peak kW 160 342 535 748 962 1,187 1411 1,646 1.892 2,138 2,234 2.309 2.384 2448 2512

HVAC
Winter Peak kW 32 70 107 149 194 238 286 333 383 432 484 537 591 646 703

Peak kW 172 371 570 795 1.033 1272 1,524 1,775 2,040 2.305 2,583 2.862 3,153 3444 3.749

Combined Program S | Peak KW Breakdown (Cumulative Annual)

Residential 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

"Winter 712 1469 2236 2928 3611 4,313 5,025 5,583 6,183 6,741 7435 8,074 8.723 9,393 10,076

291 603 921 1,190 1,465 1.750 2,039 2.263 2496 2,707 2971 3,208 3444 3.681 3923

Commercial — — — I
Winter 204 436 679 950 1224 1,509 1,796 2,095 2,408 2.721 2,876 3.008 3,143 3,266 3392
Summer 333 713 1,104 1,543 1,996 2,459 2935 3422 3.933 4443 4818 5171 5,537 5,893 6,262

Residential & Commercial

“Winter 5916 7,905 2935 3878 4,835 5821 G821 7.678 8591 5462 T0.311 11,083 11,866 12,660 13468
Summer 623 1,316 2,025 2,733 3,461 4,208 4974 5,685 6,428 7,151 7.789 8,379 8,981 9,573 10,185




All Combined Program Costs
All ial Programs Combined

2011

2012

2013

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Tncentives SAB6.150 5526725 | S543.975  SS82.775 5565350 . S580.600 . S59L725 . SBUZA25  S6Z7.600 . 3643275 _ 5656000 S668450  SE87425 . S707.325  S724.825
‘Administration S186,750  S158700 5164250 _ S170.250 174050 _ S178,600 5182250 518525 5193200 S197.850  SZ01750 _ 5205,600  SZL1650  $217,950 223,050
Total Big Rivers Cost 3572500 5685425 5708225 S723.025  $730A00 _ S/59.200  $773.975 787,575 SB20.B00  SB41.075 _ SO57.750  SB74050 _ $899,075  $925275  $947.875

All C&I Programs Combined _ - —
Tncentives SIA6300 5167300 $172,200 5193200 S196:800 . 5203700 5209.300 14200 S2Z4700 5234700 S235.200 . S235.200  S245700 . S2G0.600 . S256,200
Administration S176.850 5167300 S172.200 __ SI58.100  $162:650 __ S166650 5171250 75,250 $183,050 5183850 $192400 92400 $201,050  §205,050  $209,650
Total Big Rivers Cost $325.150  5334,600 5344400 5351300 5361450 _ $370,350 380550  $399,450  S40B550  S40BS50  S4Z7,600  $427.600  S&46750 6455650  §465,850
All Programs Combined —

Tncentives TRATAS0  SeOA025 5716175 5745975 S764.150 . $784.300  SBUL0ZS  SBiG,625  SES2300  SH67025  SBYL200 903650  S933.105 _ $957975  $981.025
Admimstration SIEC600  S376.000  $336450 5326350 5336700 $345.250 5353500 S360.500 5377050 S381,700 _ S394,150 398,000 S412.700 _ 8§423.000 5432700
Total Big Rivers Cost 550,050 51020095 61,062,625  SLO7A335  S1.100850 SL,129.550  SLIS4525  SL,177.0125 51229350 51,249,625 1285350 S1301650  §1.345.825  §1.380325  S1413725

Restdential Program Cests
Lighting 2011 2012 2013 2014 _ 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Tncentives $42.550 S43.550 §42.550 $A0.000 543,000 42,00 $43.000 $48,000 45,000 546,250 $47,500 18,500 349,750 $5L000 $52.250
Admimistration $7.500 _ $7.500 $7.500 $10,000 $10,250 __ §10,50 $10.750 $11,000 11,250 $11,550  s11.850 17,100 $i2.450_ S14,750 $13.050
Tatal Big Rivers Cast $50.050 $50,050 50,050 $56,000 551,250 $52.50 £53.750 $55,000 56,250 557,800 $59.350 500 $62,200 $63.750 $65,.300

7l Efficient Appl

Tncentives $70.000 576,825 $76.475 SH0.425 $82.750 $84,700 85,825 T80.775 $51,400 S93.475 £55,600 398350 S100.425  S108.75  S105425
Admimstration 530,000 $75.600 526,150 26800 527.600 525,250 S20950 ___ $29.600 530450 $31,150 S31850 532,800 $33,500 $34,400 $35,150
“fotal Big Rivers Cost 00000 SI0iAes  SIOAGIS  §107.225  S110350 . 5112080 . S11577%  S118375  SIJ1850  SI246Z5  S$127450  S131,150 _ $5133.925  SI37575  SI40.575

ial Advanced Technalagics — ——

Trcentives $88.750 T30 SI0L500  SI03250 5105000 5105000 Si067/50  SI08500  S117750 511750 _ $119500 _ $121250 $123000 _ §132.250 — $134.000
Administration $35.050 $30,750 $33.850 $34.400 35,000 $35,000 $35.600 $36,150 $39.250 $39.250 539,850 $40,400 $41,000 $44.100 $44,650
Fotal Hig Rivers Cost STZ6R00 125000 SIS5350 SI37650 5140000 S1ADDU0  S142350  S144630 _ S157000  SI57,000  $159350 5161680  S16&000 3176350 3178650

Weatherization

Tncentives ST ST S TeA R SE1300  SIGEADG  SI7580D . SIBZIS0 . SIB5350 . SZ95350 _ S304850 _ S311.100  S316650 5329150 _ $334400 5342950
Administration $96.000 83,350 $85,000 $67,050 88,800 $51,950 $54,050 $95,100 $9B450 _ $101,600 103700 5105550 $109.700 _ $111.450 _ 5114,300
Total Big Rivers Cost 310050 S333.350 5339950 5348250 5355200 S367,850 5376200 . S380450 _ $393,800 _ S406A450 __S414800 5422200 438,850 445,850 $457,250

New Construction — e — — o

Tncentives 560,900 Ses, E6,500 567,900 $70.200 73,000 $73.000 75,800 378, $50.900 $82300 . 583.700 $85.100 386,500 550,200
Admimistration $15.200 $11.3 511,750 512,000 $12,400 12.300 $12.900 513,400 13, 514,300 $14.500 $14.750 15,000 $15.250 S15.900
Total Big Rivers Cost $76.100 76 578.250 $79.500 582,600 55,960 $85.500 $89,200 S91 $35.200 356,500 $98,450  5100,100  $101.750  $106.100

C&] Program Costs
Commercial/Industrial Lighting Program 2011 2012 2013 2014 2015 2016 2017 2018 2019 _ 2020 2021 2022 2023 2024 2025
Tncentives $73.500 362,300 $68.200 56,000 TOB.000 . S102.000 5102900 SI07.800 . SLiZ7G0 . S112.700 . SIL7G00 . S117.600 . 5122500 37,400 $127.400

A ration $89.850 $83.300 586,200 80,200 $80.200 584,200 $64.200 66,200 592,200 592,200 356,200 96,200 $100.250 04,350 S104.350

Total Big Rivers Cost $163350  S166.600  S176400 _ S178.200  S178.00 _ S$i87,100 _ SI87,100 _ S196,000 5204900 5204900  $213,800 5213800 $222.750 31,650 5231650
Commercial/Industrial HVAC Program
I I— - - - E— e

Tncentives $72,800 382000 384,000 $95.200  S100.800  S100.800 . S106.800 . S106400 . S112,000  S112.000 _ S117.600 _ 5117600 5123200 __ $123,200 _ $i28.800
Y ——— $69,000 584,000 $84,000 $77,900 $B2.450 $82.450 567,050 $87,050 __ $91,650 $31,650 506,200 S96,200  $100,800 _ $100,800 5105400
Totz] Big Rivers Cost SI61800  SIGE000  S168,000  5173.100 5183250  S183.250  $193,450 193450  S203.650  $703650  S213800 5213800 $224000  $294000 5234200

Al Combined Program Costs
Al tial Programs C 1 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Tncentives 906,150 S526.725  S543,075. S552.775 . 8565350 560600 S50L725 602425 5627600  S643225 5606000 66840 S6B7425  S/07.325  S724825

Ad ation $186.750 5158700 S164.25 5170250 S174050  51/8.600  S182.250  S185250  S193,200  §197.850  S201750  5205,600  S§211650  $217950 522305

“Total Big Rivers Cost $672.900  S685.405  S708.225 $723.075  $739.400  §759.200 5773575 _ S/87675 _ SB20,800 _ SALO75 _ SB57.750 _ SB74050 _ $899,075 _ $925.275 _ $947.87
“All C&I Programs Combined — - — —
Tncentives S146300  S1E7300  S17Z $193.20 58800 S208.700 . $203.300  S214200  S224,700 . 5224700 5235200 35000 $245.700 _ S250,600 . $256.200

A ation 178,850 $167.300 __ S172. S158.10 G650 S166,650  S171.250  $175250  S183,850  S183,850 152.400 92,400 S201050  5205,050  $209,650
Total Big Rivers Cost $325,150  $334,600 s34k, 351,30 61450 $370,350 5380550 $389.450 _ S4U8550  $408550 427,600 427.600  $446.750 _ $455.650  $465.850

All Programs Combined - —
Tncentives SEITAE0  SGOA0ZE - S716175 5745978 . 5764150 $784300  S80L025  S816625  §852.300  SB67.025  S891200 _ S908.650  5933.125  $957.925  $981025
A ration S365,600 5326000 S336450  S328.350 5336700 _ S345,50 _ S35a.500  S360,500  S377,050 381,700  S394.150  S395,000 _ $412,700  S473,000  $432.700
Total Big Rivers Cost TO96.050  S1.020,035  GLOGZ.675  S1074325  SLI100.50  S1,129.550 SL154,505  S1.177.125 51229350  $1249,625  S1,785350  §1.301.650 1345825 51380925 S1,413.725




BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 12. Identify the energy savings in MWhs and peak demand
reduction in MWs that Big Rivers achieved through DSM, including

demand-response, interruptible load, and efficiency programs, in 2012,

Response) Please see the attached DSM Report which was submitted to the

Public Service Commission in January 2013.

Witness) Lindsay N. Barron

Case No. 2012-00535
Response to SC 1-12
Witness: Lindsay N. Barron
Page 1of1
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Big Rivers Electric Corporation
Demand Side Management (“DSM”’) Report
January 31, 2013

Program Summary

Big Rivers Electric Corporation has taken a proactive approach to advance
the goal of Strategy 1 of the 2008 Govermnor’s Intelligent Energy Choices plan
“to improve the efficiency of Kentucky’s homes, buildings, industries and
transportation fleet by establishing a goal of offsetting at least 18 percent of
Kentucky’s projected 2025 energy demand.”

The purpose of this DSM report is to provide descriptions and data about DSM
programs currently being offered.

DSM/Energyv Efficiency Programs

Residential Lighting Replacement Program (CFL distribution)
Residential ENERGY STAR® Clothes Washer Replacement
Residential ENERGY STAR® Refrigerator Replacement

Residential ENERGY STAR® Heating, Ventilation and Air
Conditioning (HVAC) Program

Residential Weatherization Program - Primary Heating Electric
Residential Weatherization Program - Primary Heating Gas
Residential Touchstone Energy® New Home Construction Program
Residential and Commercial HVAC & Refrigeration Tune-Up Program
Commercial/Industrial High Efficiency Lighting Replacement Program
0. Commercial/Industrial General Energy Efficiency Program

Lo

=00 P

2012 DSM/Energy Efficiency Results

The 2012 Year-End DSM Program Results are shown in the table at the top of the
following page.

Page 3 of 20



Big Rivers Electric Corporation
Demand Side Managerment (“DSM”) Report
January 31, 2013

Big Rivers Electric Corporation
2012 Demand Side Management/Energy Efficiency Program Results

DSMProgam Units _Total Meas. TotalSpend
Residential Lighting Program e kamps 51,792 $101,914.00
Rgmdentlal Energy Star (ES) Apphances S S ‘
_ Energy Star Clothes Washer . Washers 563 56300
. Energy Star Refrigerator _ Refrigerators 383 38300
ES Heating, Ventllatlon and AII’ Cond|t|onmg (HVAC) Programw ~HVACUnits 100 41,450
Residential Weatherization Program - ElectricHeat .~ ‘Homes 9 482
Residential Weatherization Program - Gas Heat ~___Homes 1 3690
Re5|dent|al Touchstone Energy New Construction Program . NewH Homes o 7;1 56,250
‘HVACTune-Up Program . _HVACUmits 332 10350
Commercial/Industrial Efficient Lighting Progam KW 40 147113
Comme rCIa'/ Industrial Efficient eqllpment Program kW 27 949

The Energy Efficiency programs are being offered at all three of Big Rivers’ Member
Cooperatives. Meade County Rural Electric Cooperative Corporation (“MCRECC”)
has been offering the programs since January 2012. Kenergy Corp. (“Kenergy”)
began program offerings in May 2012. Jackson Purchase Energy Corporation
(“Jackson Purchase”) began offering programs to retail members in July 2012. Many
of the programs have significant lead times, such as commercial programs, new
home construction and residential weatherization and the delayed start reduced the
spend in 2012 in many of the programs.

The actual spend for 2012 was $588,096 or slightly less that 59% of
projected. Promotional expenses were $75,013 or 37% of projected.

The programs are currently under review and will be evaluated for potential
improvements. The DSM/EE working group will examine the recommended
changes, which may result in modifications to the current programs and
potential new programs in 2013.

Page 4 of 20



Big Rivers Electric Corporation
Demand Side Management (“DSM”) Report
January 31, 2013

2012 Budget

The table on the following page shows the 2012 energy efficiency program targets
and spending levels for each program. This table also quantifies the deemed impact
of each target on energy consumption and peak kW. Appendix A of this report shows
the year-end results of 2012 and descriptions of each program.

The 2012 budget of $1,000,000 was split into two segments. The first segment
addresses incentives or direct payments to Members when a measure 1s
implemented. The total incentive budget was $800,000. The second segment
involves the additional $200,000 set aside for promotional and regulatory
administrative costs associated with the program.

Specific program budgets are flexible and are tailored to retail member
response to each program. Member Cooperatives are able to adjust or shift
budgets to address successful programs. Program requirements for each
individual program plans are minimum standards; Member Cooperatives may
establish more stringent requirements at their discretion.

Member Cooperatives collect required documentation and submit an invoice, with
a summary spreadsheet for each program to Big Rivers for reimbursement monthly.
The invoice contains the following information for each incentive paid:

Date

Account Number

Name

Service Address

City

Zip Code

Incentive Description Details
Incentive Amount

P NI O N

Each program has a separate summary spreadsheet. Multiple program summary
spreadsheets may be combined on the same invoice. Promotional reimbursement
requires a copy of the advertisement used in printed media. Radio advertising is
submitted with a script.

Page 5 of 20
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{Residential Effig

nt'Appliances .=~ 7

Clothes Washer Rebate 224 0.007 400 89,600 2.8 10.4 $40,000
Energy Star Refrigerator + Recycling 0.076 400 433,600 30.4 35.6 $40,000
[AVACProgram = = ' - B P — —
Dual Fuel 7.066 172,400 353.3 $25,000
Air Source Heat Pump 692 0.000 24,220 0.0 $7.000
Goethermal 3,658 4.453 106.9 . $18,000
[Weatherization Program. ‘ o i e

Stick-Built Home 523,500 3713 66.8 $150,000
Manufactured Home 4,680 117,000 55.0 7.5 550,000
{New Construction’, /v e ST e
Gas Heat 2,435 48 116,880 12.5 27.8 $36.000
Air Source Heat Pump 4,922 20 98,430 54.0 11.6 $20.000
Dual Fuel Heat Pump (w/ Gas} 8.370 9.766 20 167.390 195.3 11.6 $24.000
Geothermal Heat Pump 8,580 7.150 10 85,795 71.5 8.0 520,000
[Tune-Up Tt - o oot bl Lo e L e e T

HVAC Tune-Up 636 0.000 1,320 839,520 0.0 400.9 $33,000

H
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Lighting Projects

2,219,784

$190,000
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Tune=Up

" $30,000
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0.000
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1,791,120 0.0 408.0

$17,000.00

* Assumed 6 tons/unit
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Big Rivers Electric Corporation
Demand Side Management (“DSM”) Report
January 31, 2013

Appendix A:
DSM Program Plans
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Big Rivers Electric Corporation
Demand Side Management (“DSM””) Report
January 31, 2013

Program: Residential Lighting Replacement Program (CFL Distribution)

Overview
This program promotes increased use of ENERGY STAR® rated Compact

Fluorescent Light ("CFL") lamps among the retail members of Big Rivers’ Member
Cooperatives by providing reimbursement to Member Cooperatives for CFL lamps
distributed to their retail members.

Target Participants

Target participants of this program for Big Rivers include its three Member
Cooperatives. The target end users are the retaill members of the Member
Cooperatives taking service under the Big Rivers Rural Delivery Service (“RDS”)
tariff.

Member Incentives

Big Rivers will reimburse the Member Cooperatives for the purchase of CFL lamps
that the Member Cooperative buys and distributes to its retail members for use in
the Member Cooperative’s service area. Member Cooperatives must submit invoices
to Big Rivers and must include proper documentation of the purchase from the CFL
supplier and of the distribution to retail members. Big Rivers will also reimburse a
Member’s reasonable costs of promoting this program, if the promotional program
and 1ts costs are pre-approved by Big Rivers.

Annual Budget
The 2012 budget for this program is $100,000. Budget levels for future years may
vary based upon the experience gained after program implementation.

Evaluation, Measurement and Verification ("EM&V")

Big Rivers will initiate a process of Evaluation, Measurement and Verification for
the program. The EM&V process will ensure the quality and effectiveness of the
program and optimal use of resources.

Page 9 of 20



Big Rivers Electric Corporation
Demand Side Management (“DSM”) Report
January 31, 2013

Program: Residential ENERGY STAR® Clothes Washer Replacement
Program

Overview
This program promotes increased use of ENERGY STAR® rated clothes washing

machines.

Target Participants

Target participants of this program for Big Rivers include its three Member
Cooperatives. The target end users are the retail members of the Member
Cooperatives taking service under the Big Rivers Rural Delivery Service (“RDS”)

tariff.

Member Incentives

Big Rivers will provide an incentive payment of $100 for each ENERGY STAR®
rated clothes washer that is purchased and installed in the Member Cooperative’s
system. Member Cooperatives must submit invoices to Big Rivers and must include
proper documentation of the purchase and installation from a legitimate retail
appliance supplier. Big Rivers will also reimburse a Member’s reasonable costs of
promoting this program, if the promotional program and its costs are pre-approved
by Big Rivers.

Annual Budget
The 2012 budget for this program 1s $40,000. Budget levels for future years may

vary based upon the experience gained after program implementation.

Evaluation, Measurement and Verification ("EM&V")

Big Rivers will initiate a process of Evaluation, Measurement and Verification for
the program. The EM&YV process will ensure the quality and effectiveness of the
program and optimal use of resources.

Page 10 of 20



Big Rivers Electric Corporation
Demand Side Management (“DSM”) Report
January 31, 2013

Program: Residential ENERGY STAR® Refrigerator Replacement
Program

Overview
This program promotes increased use of ENERGY STAR® rated refrigerators and

the removal from operation of existing older, low-efficiency refrigerators.

Target Participants

Target participants of this program for Big Rivers include its three Member
Cooperatives. The target end users are the retail members of the Member
Cooperatives taking service under the Big Rivers Rural Delivery Service (“RDS”)

tariff.

Member Incentives

Big Rivers will provide an incentive payment of $100 for each ENERGY STAR®
rated refrigerator that is purchased and installed in the Member Cooperative’s
system. Member Cooperatives must submit invoices to Big Rivers and must include
proper documentation of the purchase and installation of the new appliance, and the
removal of the old appliance from legitimate retail appliance suppliers. Big Rivers
will also reimburse a Member’s reasonable costs of promoting this program, if the
promotional program and its costs are pre-approved by Big Rivers.

Annual Budget
The 2012 budget for this program is $40,000. Budget levels for future years may

vary based upon the experience gained after program implementation.

Evaluation, Measurement and Verification ("EM&V")

Big Rivers will initiate a process of Evaluation, Measurement and Verification for
the program. The EM&V process will ensure the quality and effectiveness of the
program and optimal use of resources.
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Big Rivers Electric Corporation
Demand Side Management (“DSM”) Report
January 31, 2013

Program: Residential ENERGY STAR® Heating, Ventilation and Air
Conditioning "HVAC") Program

Overview

This program promotes increased use of high efficiency HVAC systems among the
retail members of the member cooperatives by providing reimbursement to member
cooperative members for upgrading their HVAC systems beyond contractor grade
minimums to one of three ENERGY STAR®-rated HVAC systems.

Target Participants

Target participants of this program for Big Rivers include its three member
cooperatives. The target end wusers are the retail members of the member
cooperatives taking service under the Big Rivers Rural Delivery Service (“RDS”)
tariff.

Member Incentives

Big Rivers will reimburse the member cooperatives for the HVAC efficiency
upgrades by a retail member on the member cooperative’s system. Member
cooperatives must submit invoices to Big Rivers and must include proper
documentation. Big Rivers will also reimburse a Member’s reasonable costs of
promoting this program, if the promotional program and its costs are pre-approved
by Big Rivers.

The following is the program administrative process:

1. The retail consumer will provide a receipt of installation and purchase of
equipment from a licensed contractor dated within the eligibility timeframe
of the program selected by the member cooperative.

2. The member cooperative will be responsible for verification of

installation.
3. The initial incentives shall be the following per replacement unit
installed:
. Geothermal $750
e Dual Fuel $500
° Air Source $200

Annual Budget
The 2012 budget for this program is $50,000. Budget levels for future years may
vary based upon the experience gained after program implementation.
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Big Rivers Electric Corporation
Demand Side Management (“DSM”) Report
January 31, 2013

Program: Residential ENERGY STAR® Heating, Ventilation and Air
Conditioning ("HVAC") Program (continued)

Evaluation, Measurement and Verification ("EM&V")

Big Rivers will initiate a process of Evaluation, Measurement and Verification for
the program. The EM&V process will ensure the quality and effectiveness of the
program and optimal use of resources.

Page 13 of 20



Big Rivers Electric Corporation
Demand Side Management (“DSM”) Report
January 31, 2013

Program: Residential Weatherization Programs - Primary Heating
Electric and Primary Heating Gas

Overview
This program promotes the implementation of weatherization measures among the

retail members of the member cooperatives by providing reimbursement to member
cooperatives for undertaking weatherization improvements at their homes.

Target Participants

Target participants of this program for Big Rivers include its three Member
Cooperatives. The target end users are the retail members of the Member
Cooperatives. This program is available to any retail residential member of the
Member Cooperative taking service under the Big Rivers Rural Delivery Service
(“RDS”) tariff, with an all-electric home to maximize the benefit of the program.

Member Incentives

Sherlock Homes is a weatherization contractor headquartered in Bloomington
Indiana, which has been performing weatherization projects for Hoosier Energy for
the last two years with tremendous success. To-date Sherlock Homes has
weatherized nearly 2,000 site-built and manufactured homes in Indiana.

Big Rivers will provide 50% of the cost of the weatherization for residential members
with an electric primary heating system (Primary Heating Electric), or 25% of the
cost for members with a non-electric primary heating system (Primary Heating Gas).
Big Rivers will also reimburse a Member’s reasonable costs of promoting this
program, if the promotional program and its costs are pre-approved by Big Rivers.

Annual Budget
The 2012 budget for this program is $200,000. Budget levels for future years may

vary based upon the experience gained after program implementation.

Evaluation, Measurement and Verification ("EM&V")

Big Rivers will initiate a process of Evaluation, Measurement and Verification for
the program. The EM&V process will ensure the quality and effectiveness of the
program and optimal use of resources.
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Big Rivers Electric Corporation
Demand Side Management (“DSM”) Report
January 31, 2013

Program: Residential Touchstone Energy® New Home Construction
Program

Overview
This program provides incentives to home owners and builders to use energy

efficient building standards as outlined in the Touchstone Energy® certification
program, which requires a Home Energy Rating System (“HERS”) rating of 85 or
lower.

Target Participants

Target participants of this program for Big Rivers include its three Member
Cooperatives. The target end users are the retail members of the Member
Cooperatives taking service under the Big Rivers Rural Delivery Service (“RDS”)

tariff.
Member Incentives
The incentive is based on the HVAC system installed in the retail member’s

Touchstone Energy® Certified Home. The following incentives apply:

Geothermal Heat Pump (ground coupled heat pump) $2,000

Air Source Heat Pump $1,000
Dual Fuel Heat Pump (ASHP w/ Gas back-up) $1,200
Gas Heat § 750

The Member Cooperative will provide a copy of the original certification document
and the analysis form used to determine the HERS score and a copy of the receipt
from a licensed HVAC contractor specifying the HVAC system installed in the home
of the retail member. Big Rivers will also reimburse a Member’s reasonable costs of
promoting this program, if the promotional program and its costs are pre-approved
by Big Rivers.

Annual Budget
The 2012 budget for this program is $100,000. Budget levels for future years may

vary based upon the experience gained after program implementation.

Evaluation, Measurement and Verification ("EM&V")

Big Rivers will initiate a process of Evaluation, Measurement and Verification for
the program. The EM&V process will ensure the quality and effectiveness of the
program and optimal use of resources.
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Big Rivers Electric Corporation
Demand Side Management (“DSM”) Report
January 31, 2013

Program: Residential and Commercial HVAC & Refrigeration Tune-Up
Program

Overview
This program promotes the initiation of annual maintenance on heating and air

conditioning equipment among the retail members of the Member Cooperatives by
providing reimbursement to Member Cooperative retail members that have their
heating and cooling systems professionally cleaned and serviced.

Target Participants

Target participants of this program for Big Rivers include its three Member
Cooperatives. The target end users are the residential and commercial retail
members of the Member Cooperatives taking service under the Big Rivers Rural
Delivery Service (“RDS”) tariff.

Member Incentives

Big Rivers will offer incentives to Member Cooperatives for retail member
homeowners and commercial businesses that have their heating and cooling systems
professionally cleaned and serviced.

Member Cooperatives will receive a $25 incentive for each residential unit and $50
for each commercial unit that 1is cleaned and serviced.

For retail members with multiple units, each incentive paid will require an
individual receipt from a licensed HVAC contractor.

Member Cooperatives must submit invoices to Big Rivers and must include proper
documentation. Big Rivers will also reimburse a Member’s reasonable costs of
promoting this program, if the promotional program and its costs are pre-approved
by Big Rivers.

Annual Budget
The 2012 budget for this program is $50,000. Budget levels for future years may
vary based upon the experience gained after program implementation.

Evaluation, Measurement and Verification "EM&V")

Big Rivers will initiate a process of Evaluation, Measurement and Verification for
the program. The EM&V process will ensure the quality and effectiveness of the
program and optimal use of resources.
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Big Rivers Electric Corporation
Demand Side Management (“DSM”) Report
January 31, 2013

Program: Commercial/Industrial High Efficiency Lighting Replacement
Program

Overview
This program provides an incentive to commercial and industrial retail member

consumers for whom service is taken under Big Rivers’ RDS tariff to upgrade poorly
designed and low efficiency lighting systems.

Target Participants

Target participants of this program for Big Rivers include its three Member
Cooperatives. The target end users are the commercial and industrial retail
members of the Member Cooperatives taking service under the Big Rivers Rural
Delivery Service ("RDS") tariff.

Member Incentives
The following are the project steps:

1. The lighting contractor, supplier, electrical contractor or electrician will
provide to the retail member the documented changes made to the facility
lighting system. The retail member will also be required to provide an
invoice for materials and installation services associated with the project.

2.  The Member Cooperative will verify the installation of the new lighting
system and collect a copy of the specification of the lighting system
conversion impact, signed by the retail member, with the following
information:

e Lamp and ballast (or fixture) specifications prior to conversion
including total wattage

e New fixture specifications including total wattage

¢ Estimated hours of operation

e Estimated kWh saved per year

¢  Total kW demand reduction

3. The Member Cooperative shall submit an invoice to Big Rivers with copies
of individual lighting project specification documents with the following
information:

° Member Name

° Account Number

e Service Address

° kW Reduction Total

e Annual Hours of Operation
e Incentive Amount
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Big Rivers Electric Corporation
Demand Side Management (“DSM”) Report
January 31, 2013

Program: Commercial/Industrial High Efficiency Lighting Replacement
Program (continued)

4. The initial incentive shall be set at $350 per kW reduction. This amount
will be evaluated continuously and adjusted depending on reaction by
retail members qualifying.

Each of the incentive payments will require the fixture/lamp change be verified by
the Member Cooperative personnel or third party. A worksheet is provided to
determine the change in demand of the lighting system The retail member will also
be required to provide the project costs for planning purposes. Big Rivers will also
reimburse a Member’s reasonable costs of promoting this program, if the
promotional program and its costs are pre-approved by Big Rivers.

Annual Budget
The 2012 budget for this program is $190,000. Budget levels for future years may

vary based upon the experience gained after program implementation.

Evaluation, Measurement and Verification ("EM&V")

Big Rivers will initiate a process of Evaluation, Measurement and Verification for
the program. The EM&V process will ensure the quality and effectiveness of the
program and optimal use of resources.
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Big Rivers Electric Corporation
Demand Side Management (“DSM”) Report
January 31, 2013

Program: Commercial/Industrial General Energy Efficiency Program

Overview

This program provides an incentive to retail commercial and industrial retail
member-consumers served under the Big Rivers RDS tariff to upgrade all aspects of
cost-effective energy efficiency achievable in individual facilities.

Target Participants

Target participants of this program for Big Rivers include its three Member
Cooperatives. The target end users are the commercial and industrial retail
members of the Member Cooperatives taking service under the Big Rivers Rural

Delivery Service (“RDS”) tariff.

Member Incentives
The requirements of the program are:

1. The retail member, contractor, suppler, electrical contractor or
electrician will provide to the retail member the documented changes
made to the facility equipment resulting in the demand reduction. The
retail member will also be required to provide an invoice for materials
and installation services associated with the project.

The Member Cooperative will verify the installation of the new
equipment and collect a copy of the specification of the equipment
conversion impact, signed by the retail member, with the following
information:

o

. Equipment specifications of existing equipment, including total
wattage

°  Replacement equipment specifications, including total wattage

° Estimated hours of operation

° Estimated kWh saved per year

° Total kW demand reduction

3. The Member Cooperative shall submit an invoice to Big Rivers with
copies of individual project specification documents and a printed
summary excel spreadsheet with the following information:

° Member Name

° Account Number

° Service Address

. kW Reduction Total

e Annual Hours of Operation
° Incentive Amount
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Big Rivers Electric Corporation
Demand Side Management (“DSM”) Report
January 31, 2013

Program: Commercial/Industrial General Energy Efficiency Program
(continued)

4. The initial incentive shall be set at $350 per kW reduction with a
maximum incentive of $10,000 per project unless approved by Big Rivers
on an individual basis. This amount will be assessed continuously and
adjusted depending on reaction by retail commercial members qualifying
under this program.

Each of the incentive payments will require that equipment changes be verified by a
Member Cooperative’s personnel or third party. A worksheet 1s provided to
determine the change in demand resulting in equipment upgrades. The retail
member will also be required to provide the project costs for planning purposes. Big
Rivers will also reimburse a Member’s reasonable costs of promoting this program, if
the promotional program and its costs are pre-approved by Big Rivers.

Annual Budget
The 2012 budget for this program is $30,000. Budget levels for future years may
vary based upon the experience gained after program implementation.

Evaluation, Measurement and Verification ("EM&V")

Big Rivers will initiate a process of Evaluation, Measurement and Verification for
the program. The EM&V process will ensure the quality and effectiveness of the
program and optimal use of resources.
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION

FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for

Item 13.
Yockey.

Information dated February 14, 2013
April 25, 2013

Refer to p. 14 lines 13-16 of the testimony submitted by Albert

a. Explain how Big Rivers selected an annual budget for DSM

programs of $§1 million, rather than some other amount.

State whether the $1 million annual DSM budget is adequate
to achieve all cost-effective energy savings from DSM.

If not, explain why not and identify the annual budget level

that would be needed to do so.

Response)

a.

The 2012 budget, similar to the DSM Potential Study was established
at $1 million spending, which was selected to represent approximately
1% of revenue from the rural load, since the energy efficiency programs
apply only to the rural load. The rural load does not include large
industrials, which have the statutory right to opt out of any DSM
programs.

The $1 million annual DSM budget is not adequate to achieve all cost-
effective energy savings from DSM defined in the study as the
economic potential.

The DSM Potential Study did not calculate total costs for economic
potential (all cost-effective measures) because it is a hypothetical

savings that assumes every standard measure is upgraded to an

Case No. 2012-00535
Response to SC 1-13
Witness: Lindsay N. Barron
Page 1 of 2
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION

FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for

Information dated February 14, 2013
April 25, 2013

efficient measure (100% market penetration) and does not account for
market barriers. However, the study did calculate a cost associated
with the achievable potential (a subset of the economic potential that
represents the attainable savings if the market penetration of high
efficiency electric appliances and equipment reaches 30%) over the 10-
year study period. Total NPV 10-years costs in the residential sector
are $566 million ($23 million of which would be paid by Big Rivers). In
the C&I sector, the NPV 10-year costs are $35.1 million ($14.8 million
paid by Big Rivers). This sums to approximately $91 million (NPV)
over 10 years in total costs, or $37.8 million to Big Rivers. (Totals

taken from Tables 6.6 & 7.8 of the DSM Potential Study)

Witness) Lindsay N. Barron

Case No. 2012-00535
Response to SC 1-13
Witness: Lindsay N. Barron
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Sierra Club’s First Request for Information
dated February 14, 2013

April 25, 2013

Item 14) For each of the years 2013 through 2030:

a. Identify Big Rivers’ projected DSM budget.

b. Identify the projected level of energy savings to be achieved
through DSM programs

c. Identify the projected level of peak demand reduction to be
achieved through DSM programs

d. Produce any analyses or documents evaluating the projected
levels of energy savings and/or peak demand reduction

identified in response to requests 13b and 13c

Response)

a. Big Rivers only has available 2013 through 2016, as shown below:

YEAR DSM BUDGET
2013 $1,300,000
2014 $1,094,400
2015 $1,127,232
2016 $1,149,776

In the 2011 Big Rivers’ rate case, Big Rivers was approved to collect
$1,000,000 annually for the purpose of DSM. A proforma adjustment
to the budget was made to ensure only $1,000,000 was included in the
request associated with this rate case. Please see Reference Schedule

1.12 of Exhibit Wolfram-2.

Case No. 2012-00535
Response to SC 1-14
Witness: Lindsay N. Barron
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Sierra Club’s First Request for Information
dated February 14, 2013

April 25, 2013

b. Please refer to Table 1.1 on page 9 of the DSM Potential Study
provided in response to Item 11.

c. Please refer to Table 1.1 on page 9 of the DSM Potential Study
provided in response to Item 11.

d. Please refer to the documents provided in Big Rivers’ response to Items

10 and 11.

Witness) Lindsay N. Barron

Case No. 2012-00535
Response to SC 1-14
Witness: Lindsay N. Barron
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BIG RIVERS ELECTRIC CORPORATION
APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 15 Refer to p. 7 lines 1-4 of the testimony of Robert Berry. Produce

the five year benchmarking study referenced therein.

Response) Please see Big Rivers’ response to AG 1-87.

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC 1-15
Witness: Robert W. Berry
Page 1 of 1
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BIG RIVERS ELECTRIC CORPORATION
APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 16) Refer to p. 7 line 14 through p. 8 line 4 of the testimony of

Robert Berry. With regards to the twenty two maintenance outages that

have been delayed, deferred, reduced in scope and duration, or
completely cancelled, identify :
a. Each project that was planned to occur during the outage
b. The cost of each project
c. The expecied benefit of each project
d. The impact on unit reliability, availability, EFOR, and heat
rate of the delay, deferral, reduction in scope or duration, or
cancellation of each such outage
Response)

a. The twenty-two outages referenced in this question reflected Big Rivers’
outage plans prior to the Unwind Transaction. Two of the outages were
planned and completed and detailed plans had been prepared for an
additional eleven. Subsequent to the Unwind Transaction, Big Rivers has
revised its maintenance outage schedule. Please see Exhibit Berry — 1
and the attached Planned Outage Schedule, which shows the two
completed outages and the other eleven outages where detailed project

plans, had been prepared.

b. Mr. Berry's testimony referenced above referred to outages that were

included in the 2009 through 2011 business plan that was prepared in

Case No. 2012-00535
Response to SC 1-16
Witness: Robert W. Berry
Page 1 of 2
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

2008. The outage plans have been revised following the Unwind
Transaction in 2009. While Big Rivers has information available for
expected outages during the current plan period, costs for the original
plan are unavailable as the three-year records retention has passed and
plan budget data is no longer available.

c. The expected benefit of each scheduled outage is to clean, inspect and
repair selected components of the power plant to maintain reliability and
availability of the equipment.

d. See Big Rivers’ response to PSC 2-30.

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC 1-16
Witness: Robert W. Berry
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BIG RIVERS ELECTRIC CORPORATION
CASE NO. 2012-00535
Attachment to SC 1-16(a)

d) Planned Qutage Schedule

Outage planning is an important part of the Big Rivers 2009 — 2011 work plan. The Big Rivers

system performs scheduled outages as identified below:

Coleman units 1, 2, and 3
o FGD outages — 2 year interval
e PBoiler and turbine valve outages — 3 year interval
e Turbine generator major inspections — 9 year interval

Wilson, Henderson 1, Henderson 2, Green 1 and Green 2
e Boiler outages — 2 year interval
e Turbine valve outages — 4 year interval
e  Turbine generator major inspections — 8 year interval

The following table reflects the 2009 outage plan

Unit 1 Start Date End Date Days Hours
HMPL 1 February 21, 2009 March 23, 2009 31 744
Green 2 March 28, 2009 April 29, 2009 33 792
Coleman 3 May, 2, 2009 June 2, 2009 32 768
Wilson September 26, 2009 | November 13, 2009 49 1176

2009 Outages / Major Objectives

Henderson Unit 1, February 21, 2009 through March 23, 2009 (744 hours)

e Boiler Inspection
o Replace High Temperature Reheater
Replace Selected High Energy Pipe Hangers
Replace Selected Combustion Steam Coils
Replace Boiler Slag Grinders
Inspect Boiler Casing and Repair Gas Leaks
Replace Selected Boiler Soot blowers
Replace Wet bottom Drains
Replace Plant Phone & PA System
Inspect (NDE) Main Steam and Reheat Steam Piping

O 0 0O O 0O O O O

Case No. 2012-00535
Attachment to Response to SC 1-16(a)
Witness: Robert W. Berry

Page 1 of 10




BIG RIVERS ELECTRIC CORPORATION
CASE NO. 2012-00535
Attachment to SC 1-16(a)

o Inspect NDE) Selected Boiler Steam Collection Headers

e Turbine/Generator Inspection
o  Replace Cooling Tower Hot Water Distribution Deck
0 Re tube #5 Feed water Heater

e  FGD/SCR Inspection

o Replace WDPF, FGD, & SCR Controls
Replace Booster Fan Blade Erosion Covers
Clean ME Wash and Recycle Header Nozzles
Clean ME Panels, Reaction Tanks & Piping
Remove Catalyst Sample Logs

O OO0 0

e Balance of Plant
o Classify Mill Balls
o Critical Motor PM's
o Rebuild Selected 4160 Breakers
o Fan and Ductwork Inspection Repair

Green Unit 2, March 28, 2009 through April 29, 2009 (792 hours)

e Boiler

o Replace precipitator field (4th and 5th).
Replace fly ash hoppers.
Replace economizer expansion joints (2).
Replace west SH spray venturi.
Replace FD fan inlet vanes.
Replace air heater baskets.
Replace reheater tubes.
Replace DA trays.
Replace bottom ash controls.
Replace fly ash hopper isolation gates.
Replace boiler drains.

Replace steam coils (4).
Chemical clean boiler.

Repair wet bottom refractory.

Inspect and repair OHA/burner nozzles.

Inspect igniter rods and scanners.

Inspect boiler walls.

Inspect burners.

High energy pipe inspection.

Rebuild feed water and condensate control valves.
Inspect ID, FD, and PA bearings, shafts, and blades.
Inspect and repair air heater seals.

Repair precipitator outlet ducts.

O 0 000 000000000000 O0OO0OO0O0O0

Case No. 2012-00535

Attachment to Response to SC 1-16(a)
Witness: Robert W. Berry

Page 2 of 10



(@]

BIG RIVERS ELECTRIC CORPORATION
CASE NO. 2012-00535
Attachment to SC 1-16(a)

Inspect soot blowers.

e Turbine

O
O
O
O
O

Replace EH fluid.

Clean hydrogen and lube oil coolers.

Inspect 4160-480 volt breakers and repair.
Inspect voltage regulator and field breaker.
Turbine instrument inspection and calibration.

e Balance of Plant

O

0O 0000000000 O0O0

Replace thickener rake drive.
Replace cooling tower deck.
Replace B water service pump.
Upgrade CEM's.

Replace coal handling controls.
Replace scrubber controls.
Replace mist eliminators.
Replace scrubber inlet ducts.
Replace cooling tower fan shrouds.

Precipitator and outer housing repairs.
Recondition mill motors.

Recondition recycle pump motors.
Clean scrubber reaction tank, headers, nozzles, and screens.

Inspect cooling tower structure, fan gear boxes, and pumps.

Coleman Unit 3, May 2, 2009 through June 2, 2009 (768 hours)

e Boiler

O

O 0O 00 0O 000 0 00

Inspection
Replace rear furnace deflector wall

Replace primary superheater
Sootblower replacement

Boiler tube overlay
Boiler chemical clean

Furnace scaffolding
Penthouse casing repair
Insulation and lagging repairs
Expansion joint replacement
Gas leak repairs

Fan inspections

¢ Turbine

O
(@]

Valve inspection
Replace condenser vacuum pump

Case No. 2012-00535

Attachment to Response to SC 1-16(a)
Witness: Robert W. Berry

Page 3 of 10



O 00 O O

BIG RIVERS ELECTRIC CORPORATION
CASE NO. 2012-00535
Attachment to SC 1-16(a)

Maintenance inspection of all equipment that requires a FGD shutdown
Scaffold absorber

Booster fan inspection and repair

B Replacement of CI & C2 fan blades
Storage tank inspection and repair
Agitator inspection and replacement

B Replacement of B and D blades
Recycle pump overhaul
Oxidation Air Blower inspection and PM

Limestone mill liner replacement
Motor PMs

Limestone mill liner replacement

Balance of Plant

O 0O 0 0O 00 O O

Replace A & B mill liners
Reclassify A & B mill balls

Precipitator controls replacement
Motor PMs

Replace cold end airheater baskets

"B:" side 4160 volt switch gear replacement
A and C 480 volt MCC replacement

Boiler feed pump overhaul

Wilson Unit 1, September 26, 2009 through November 12, 2009 (1176 hours)

Boiler

o}

c OO0 0 0 0O

Replace "B" platen superheat section

Repair finishing superheat section

Boiler high temperature header inspection
High Energy pipe inspection

Replace 12 burners

Replace precipitator outlet dampers
Chemical clean boiler

Perform condition assessment of Furnace area

Turbine / Generator

o HP turbine inspection

o HP rotor blade replacement

o Generator inspection

o Test hardness of HP rotor to determine if replacement is needed
FGD

o Refurbish absorber modules

Case No. 2012-00535
Attachment to Response to SC 1-16(a)
Witness: Robert W. Berry
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BIG RIVERS ELECTRIC CORPORATION

CASE NO. 2012-00535
Attachment to SC 1-16(a)

o Replace FGD inlet and outlet dampers
oStack inspection and cleaning

o Replace recycle pump discharge valves
o Ductwork inspection and repairs

The following table reflects the 2010 outage plan

. Unit Start Date End Date Days Hours
Wilson February 27,2010 March 5, 2010 7 168
Coleman 2 March 6, 2010 March 30, 2010 25 600
HMPL 2 April 3,2010 April 23,2010 21 504
Green | April 24, 2010 May 21,2010 28 672
Reid 1 May 1, 2010 May 21,2010 21 504

2010 Outages / Major Obtectives

Wilson Unit 1, February 27, 2010 through March 5, 2610 (168 hours)

e Boiler
o Open and inspect boiler
o Wash airheaters

o Inspect burners
o Boiler valve replacement

e FGD

* Open and inspect FGD

o Stack cleaning

Coleman Unit 2, March 6, 2010 through March 30, 2010 (600 hours)

* Boiler
o Replace reheater hot end
Install alloy weld overlay on waterwalls

Soot blower replacement
Chemical clean

Penthouse casing repair

O 00 O

Case No. 2012-00535
Attachment to Response to SC 1-16(a)
Witness: Robert W. Berry
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BIG RIVERS ELECTRIC CORPORATION
CASE NO. 2012-00535
Attachment to SC 1-16(a)

o Insulation and lagging repair
o Expansion joint replacement
o FD fan housings, silencers and hoods replacement

° Turbine
o Valve inspection
o Replace condenser vacuum pump
o Repair HP / IP steam seals

o Balance of Plant
o 480 volt MCC replacement
Motor PM's

o]
o Boiler feed pump overhaul
o Precipitator controls replacement

Henderson Unit 2, April 3, 2010 through April 23, 2010 (504 hours)

. Boiler Inspection

Replaced Selected High Energy Pipe Hangers
Replace Selected Combustion Steam Coils

Replace Boiler Slag Grinders

Replace Selected Boiler Soot Blowers

Inspect Boiler Casing and Repair Gas Leaks

Inspect (NDE) Main Steam and Reheat Steam Piping
Inspect (NDE) Selected Boiler Steam Collection Headers
Replace 480 Volt MCC

Replace River Intake 480 Volt MCC

O 0O 00O 0 000 o0

° Turbine/Generator Inspection

o Replace #6 Feedwater Heater
o Install MOV's on Feedwater Heater Extraction Valves

. FGD/SCR Inspection
o Replace Booster Fan Blade Erosion Covers
o Clean ME Wash and Recycle Header Nozzles
o Remove Catalyst Sample Logs
o Clean Ammonia Injection Nozzles

e Balance of Plant

Classify Mill Balls
Perform Critical Motor PM's

o]
o Rebuild Selected 4160 Breakers
o Fan and Ductwork Inspection and Repairs

o]

Case No. 2012-00535

Attachment to Response to SC 1-16(a)
Witness: Robert W. Berry
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BIG RIVERS ELECTRIC CORPORATION
CASE NO. 2012-00535
Attachment to SC 1-16(a)

Green Unit 1, April 24, 2010 through May 21, 2010 (672 hours)

e Boiler
o Replace ash grinder.
Replace economizer expansion joint.
Replace FD fan inlet vanes.
Replace air heater baskets.
Inspect soot blowers.
Wet bottom refractory repair.
Inspect boiler walls.
High energy pipe inspection.
Inspect FD, PA and ID fan bearings, shafts, and blades.
Inspect and repair igniters and scanners.
Inspect and repair OFA burner nozzles.
° Turbine
Replace generator rectifier.
Replace voltage regulator.
Replace sequence of events recorder.
DCS power supply upgrade.
Inspect and test 4160/480 volt breakers.
Clean hydrogen lube oil and stator coolers.

0O 0 0O O 0 0O 0O O 0 O

o 0O 0O 0 0 0

e Balance of Plant

Replace precipitator field (1st and 2nd)

Replace scrubber Dupont.

Repair scrubber structural component.

Replace thickener rake drive.

Replace cooling tower deck.

Replace B service water pump.

Replace one slaker.

Replace USS transformer (Scrubber).

Clean scrubber reaction tank headers, nozzles, and screens.
Inspect cooling tower structure, fan gear boxes, and pumps.

OO0 0000000090

Case No. 2012-00535

Attachment to Response to SC 1-16(a)
Witness: Robert W. Berry
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BIG RIVERS ELECTRIC CORPORATION
CASE NO. 2012-00535
Attachment to SC 1-16(a)

The following table reflects the 2011 outage plan

Unit Start Date End Date Days Hours
Coleman 1 February 19, 2011 March 15, 2011 25 600
Green 2 March 19, 2011 May 6, 2011 49 1176
HMPL 1 May 7, 2011 June 24, 2011 49 1176
Wilson 1 September 3, 2011 September 30, 2011 28 672

Coleman 1, February 19,2011 through March 15, 2011 (25 days) 600 hout outage

°eBoiler
Inspection
Replace re-heater hot end

Boiler tube overlay
Boiler chemical clean

Penthouse casing repair
Insulation and lagging repair
Expansion joint replacement
Gas leak repairs
Fan inspections
FD fan housings, silencers and hoods replacement
Sootblower replacement
Drum enclosure replacement

e
Valve inspection
Replace condenser vacuum pump
Balance of Plant

480 volt MCC replacement
Motor PM' S

Boiler feed pump overhaul

O 00000000000

e Turbi

=

O 00 OO0 O

*FGD
Maintenance inspection of equipment that requires a FGD shutdown, etc
Scaffold absorber

Booster fan inspection & repair
Replace C3 blades

oStorage tank inspection & repair

o Agitator inspection & replacement
o Replacement of A, C, and E blades
o Recycle pump overhaul

oOxidation Air Blower inspection & PM
o Motor PMs

o Limestone mill liner replacement

0 0 00

Case No. 2012-00535

Attachment to Response to SC 1-16(a)
Witness: Robert W. Berry
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BIG RIVERS ELECTRIC CORPORATION
CASE NO. 2012-00535
Attachment to SC 1-16(a)

Green Unit 2, March 19, 2011 through May 6, 2011 (1176 hours)

e Boiler

e}

O 0 00O 0O 000 00O 0 0O o0

Precipitator repair.

Replace boiler drains.

Replace steam coils (4).

Repair wet bottom refractory.
Inspect and repair OHA/burner nozzles.
Inspect igniter rods and scanners.
Inspect boiler walls.

Inspect burners.

High energy pipe inspection.
Replace B ID fan shaft.

Replace ID fan dampers
Replace FD fan inlet vanes
Inspect and repair air heater seals.
Repair precipitator outlet ducts.
Inspect soot blowers.

° Turbine

O
@]

o
0]

Replace voltage regulator
Turbine / Generator overhaul

Replace Turbine packing (HP, IP & LP rows)
Replace Generator retaining rings

° Balance of Plant

O 0 000 0 0 0 0

Replace slaker and controls
Replace water plant controls.
Replace 7A Stacker
Replace A telescopic chute

Replace controls at dewatering plant
Recondition mill motors.

Recondition recycle pump motors.
Clean scrubber reaction tank, headers, nozzles, and screens.
Inspect cooling tower structure, fan gear boxes, and pumps.

Henderson Unit 1, May 7, 2011 through June 24, 2011 (1176 hours)

° Boiler Inspection

o
@]
O

Replace Selected High Energy Pipe Hangers
Replace Selected Combustion Steam Coils
Replace Boiler Slag Grinders

Case No. 2012-00535

Attachment to Response to SC 1-16(a)
Witness: Robert W. Berry
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BIG RIVERS ELECTRIC CORPORATION
CASE NO. 2012-00535
Attachment to SC 1-16(a)

Inspect Boiler Casing and Repair Gas Leaks

Replace Selected Boiler Soot blowers

Replace Wet bottom Drains

Replace Plant Phone & PA System

Inspect (NDE) Main Steam and Reheat Steam Piping
Inspect (NDE) Selected Boiler Steam Collection Headers

Turbine/Generator Inspection

(0]
o
@]

Replace Turbine Packing
Replace Cooling Tower Controls
Replace 480 volt MCC at Cooling Tower

FGD/SCR Inspection

o]

O O O

Replace Booster Fan Blade Erosion Covers
Clean ME Wash and Recycle Header Nozzles
Clean ME Panels, Reaction Tanks & Piping
Remove Catalyst Sample Logs

Balance of Plant

O 0O 0 0O 00

Classify Mill Balls
Critical Motor PM's

Rebuild Selected 4160 Breakers

Fan and Ductwork Inspection Repair
Replace Burners

Stack Liner Replacement

Wilson Unit 1, September 3, 2011 through September 30, 2011 (672 hours)

Boiler

o

O O 0O

Replace finishing superheat section

Replace 13 burners

Perform condition assessment of Furnace area
Continue high energy pipe inspection

Boiler high temperature header inspection

Turbine / Generator

General L.P. crawl through inspection

o
o Hydrogen, exciter and lube oil cooler cleaning
FGD

o FGD Refurbishment

o Ductwork inspection and repairs

o Replace FGD inlet and outlet dampers

o Stack inspection and cleaning

Case No. 2012-00535

Attachment to Response to SC 1-16(a)
Witness: Robert W. Berry
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 17. Refer to p. 13 lines 1-10 of the testimony of Robert Berry.

a. Explain the basis for the budgeted off-system sales market
prices for 2013 and 2014 identified therein
a. (i) Identify and produce any analysis, report, or other

document upon which those budgeted off-system market

prices are based.

a. (ii) Identify the date that the budgeted off-system sales
market price projections were made.

b. Identify and explain each reason that the actual off-system
sales market prices for 2011 and 2012 were different than the
budgeted off-system sales market prices.

c. In light of the differences between the budgeted and actual off-
system sales market prices in 2011 and 2012, identify and
explain any steps you took to try to improve the accuracy of your
budgeted off-system sales market prices for 2013 and 2014.

d. Identify the projected off-system sales market price for each year
of 2015 through 2030.

d. (i) Identify and produce any analysis, report, or other
document upon which those projected off-system sales
market prices are based.

Response)

a. Please see Big Rivers’ response to Item 21b.

Case No. 2012-00535
Response to SC1-17
Witness: Robert W, Berry
Page 1 of 3
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

a.(1.). Please see Big Rivers’ response to PSC 1-57. The forecasted
market prices can be found on the prices tab of the production cost
model.

a.(i1.) The Production Cost model was completed in September 2012.

b. The 2011 actual off-system sales market price was different than

budgeted for two reasons; the overall market price dropped in 2011 and
Big Rivers’ off-system sales volume nearly doubled, indicating that more
sales were occurring in non-peak hours. The 2012 actual off-system sales
market price was different than budgeted because the MISO market
continued to significantly decline throughout 2012.

It is often difficult to predict market prices in a rising or falling market
environment. The years 2010, 2011, and 2012 encompassed drastic
economic changes throughout our country and the wholesale power
market was significantly impacted. Big Rivers believes that we have
reached a steady state in the market and projections indicate that there
will be no major drivers of change in market prices in the next several

years.

. The off-system sales prices Big Rivers relied on for its forecasts are

included in the Big Rivers Financial Model provided in response to PSC 1-
57. The fully forecasted test period in this case is based on the Company's
approved budget and financial plan, which only includes 2013 through

Case No. 2012-00535
Response to SC1-17
Witness: Robert W. Berry
Page 2 of 3



BIG RIVERS ELECTRIC CORPORATION
APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

2016. The annual average off-system sales prices for 2015 and 2016 are

provided below.

2015 |
2016 |

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC1-17
Witness: Robert W. Berry
Page 3 of 3



BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 18) Refer to p. 14 lines 4-6 of the testimony of Robert Berry.

a. State whether Big Rivers projects that its margins will
continue to be “derived almost exclusively from off-system
sales.”

(i) If so, explain why.
(ii) If not, explain why not and identify how such margins will

be derived.

Response)

11
12
13
14
15
16
17
18
19
20
21
22

a. Yes.

(1) For the fully-forecasted test period September 1, 2013 through

August 31, 2014, Big Rivers is targeting a Contract TIER of 1.24 or

a net margin of approximately $9.4 million. The targeted Contract
TIER of 1.24 during the test period allows Big Rivers to meet its
minimum 1.10 MFIR requirement for the 2013 budgeted year. This
minimum 1.10 MFIR is required for Big Rivers to meet its debt
covenants. As such, for the fully-forecasted period off-system sales
margins comprise approximately 85% of operating margins and
approximately 43% percent of the net margin.

(i1) Not applicable.

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC 1-18
Witness: Robert W. Berry
Page 1 of 1
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APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 19) Refer to p. 16 line 17 through p. 17 line 2 of the testimony of
Robert Berry. Produce any report memorializing Big Rivers’ current
capital work plan, and any analyses, reports, or other documents upon

which that plan is based.

Response) Big Rivers’ capital work plan is developed using a combination of
in-house expertise; a computerized maintenance management system; third
party inspections, studies and reports; and maintenance history information.
Please see the files on the Confidential CD accompanying these responses for a

sample of the reports, analyses, and documentation on which the plan is based.

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC 1-19
Witness: Robert W. Berry
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 20) Refer to p. 19 lines 8-13 of the testimony of Robert Berry.
Produce the Load Concentration Mitigation Plan referenced therein,
and any attendant modeling (including input and output files),

workpapers, or analyses.

Response) Please see Big Rivers’ response to AG 1-89.

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC 1-20
Witness: Robert W. Berry
Page 1 of 1
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APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 21) Refer to p. 31 line 13 to p. 32 line 5§ of the testimony of Robert

Berry.
a. Identify the forecasted market prices in MISO for 2013 and 2014

referenced therein.

Explain the basis for the 2013 and 2014 MISO market price
forecasts referenced therein.

Identify and produce any documents supporting the 2013 and 2014

MISO market price forecasts referenced therein.

d. Identify when Big Rivers expects marketing all excess power when
the market price is greater than marginal generation cost to be an
effective mitigation method.

i. Explain the basis for such expectation.

e. Identify any forecasted market prices in MISO for 2015, 2016, and
any future year beyond 2016, and explain how such prices were
incorporated into this application.

Response)
a. Please see Big Rivers’ response to PSC 1-57. The forecasted market prices

can be found on the prices tab of the production cost model.

ACES provides Big Rivers with market price forecasts.

c. There are no supporting documents.

Based on the present ACES market price forecasts, Wilson is currently

scheduled to re-start in 2019; however it will be available to operate if

Case No. 2012-00535
Response to SC 1-21
Witness: Robert W. Berry
Page 1 of 2
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APPLICATION OF BIG RIVERS ELECTRIC CORPORATION

FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for

Information dated February 14, 2013

April 25, 2013

needed to cover other unit outages and to maintain all of its

environmental permits.

1.

ACES market price forecasts provide the basis for this expectation.
Any time the market prices are above the all-in cost of generation,
selling into the wholesale market would contribute additional
revenue to Big Rivers fixed operating cost, thus reducing the

revenue requirements necessary as a result of Century’s exit.

. Please see above response to SC 1-21(a). The process for 2015, 2016 and

any future year beyond 2016 are not incorporated into this application

because the forecasted test period includes September 1, 2013 through

August 31, 2014 exclusively.

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC 1-21
Witness: Robert W. Berry
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION

FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for

Item 22.

a.

Information dated February 14, 2013
April 25 2013

Refer to p. 22, lines 3-18 of the testimony of Robert Berry.
Identify the length of time for which Big Rivers expects the
Wilson Station to be idled.
Identify the cost of maintaining the Wilson Station while it is
idled.
Identify the variable cost of production savings that Big Rivers
expects to achieve through the idling of the Wilson Station.
Identify the FDE cost savings that Big Rivers expects to achieve
through the idling of the Wilson Station.
State whether additional Big Rivers generating units are
planned to be or may need to be idled in light of Alcan’s
announced termination of its retail electric service agreement
with Kenergy.
e. (i) If so, identify which units and the length of time of such
idling.
e. (ii) If not, explain why not.
State whether Big Rivers has notified or applied for approval
from MISO for the idling of the Wilson Station.
f. (i) If so, produce any such notification or approval
application, and any response from MISO.

f. (ii) If not, explain why not.

Case No. 2012-00535
Response to SC 1-22
Witness: Robert W, Berry
Page 1 of 3
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APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25 2013

g. State whether Big Rivers has notified or applied for approval
from MISO for the idling of any of its other generating units.
g. (i) If so:

1. Identify the unit or units
2.  Produce such notification or approval application
3. Produce any response received from MISO.
g. (ii) If not, explain why not.
Response)

a. Please see Big Rivers’ response to PSC 2-21(c).

b. Please see response in d. below.

c. There will be no variable cost of production savings to Big Rivers
through the idling of Wilson Station. Big Rivers will have lower
production variable expenses but will have less revenue from MISO
due to less generation.

d. For the 2014 — 2016 timeframe, Big Rivers expects to save |

B i production O&M fixed costs and — in capital as

shown in table below.

Case No. 2012-00535
Response to SC 1-22
Witness: Robert W. Berry
Page 2 of 3
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APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25 2013

Wilson Station
Production O&M Fixed Costs

Year .

Running Lay-Up Variance
2014 $ 2,433,225
2015 $ 2,487,865
2016 $ 2,544,279
Total $ 7,465,369

Capital Cost

Year

Running Lay-Up Variance
2014 $ 530,000
2015 $ 2,730,000
2016 $ 1,280,000
Total $ 4,540,000

e. Big Rivers is still evaluating.
f. Please see Big Rivers’ response to PSC 2-21.
g. Please see Big Rivers’ response to PSC 2-21

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC 1-22
Witness: Robert W. Berry
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 23) State whether Big Rivers has evaluated the retirement, rather
than idling, of any of its generating units as an option for mitigating the
impact of the termination of the Century contract and/or of the decline
in off-system sales revenues.

a. If so:

a. (i) Identify which unit or units were evaluated
a. (ii) Explain the results of that evaluation
a. (iii) Produce any report or other document regarding
that evaluation

b. If not, explain why not.

c. State whether the recent notice of termination of Alcan’s retail
electric service agreement with Kenergy has led to the
evaluation of the retirement, rather than idling, of any of Big
Rivers’ generating units.

c. (i) If so:
1. Identify which unit or units were evaluated
2. Explain the results of that evaluation
3. Produce any report or other document regarding that
evaluation.

c. (ii) If not, explain why not.

Response) No.

Case No. 2012-00535
Response to SC 1-23
Witness: Robert W. Berry
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APPLICATION OF BIG RIVERS ELECTRIC CORPORATION

FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for

Information dated February 14, 2013

April 25, 2013

a. N/A

b. Big Rivers has not evaluated the retirement, rather than idling, of any

of its generating units as an option for mitigating the impact of the
termination of the Century contract and/or the decline in off-system
sales. Despite the fact that current wholesale electricity market prices
are low, Big Rivers’ generating units have significant remaining useful
life and Big Rivers’ members would be unduly harmed if Big Rivers
were to retire assets instead of temporarily idling them. Although Big
Rivers’ members will continue to incur some costs over the next three
years associated with idled units, Big Rivers’ members will be able to
reap significant benefits from the units in the future, either by selling
wholesale power and using the proceeds to reduce member rates or by
supporting the Western Kentucky economy by supplying power to

industries.

. The Alcan notice of termination has not led to the evaluation of

retirement of any of Big Rivers generating units.
1. N/A
11 See Item 23b.

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC 1-23
Witness: Robert W. Berry
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BIG RIVERS ELECTRIC CORPORATION
APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 24) Refer to p. 31 line 13 to p. 32 line 5 of the testimony of Robert
Berry.

a. Identify and produce all production cost model input data that

Big Rivers provided to ACES.

. Identify which financial model ACES used, who is the vendor of the

model, and whether the model is a proprietary model that requires

a license in order to gain access to the files.

. Produce, in machine readable format with formulas intact, all of

the production cost modeling (including input and output files)

and workpapers generated by ACES.

. Identify and produce all PAR model output data that ACES

provided to Big Rivers.

. Please identify any changes to the input files that may be required

to reproduce the modeling.
i. If changes are required, please explain why such changes
were made.
Please identify the assumptions, including any supporting
documentation, Big Rivers or its agents used in each base case and

sensitivity scenario that you modeled

. If a license is required to obtain access to any information in this

request, please explain how Sierra Club could obtain that license

Case No. 2012-00535
Response to SC 1-24
Witness: Robert W. Berry
Page 1 of 2
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APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

or, if they already have a license, who they should provide
information to regarding the license to obtain the files
Response)

a. — g. Please see Big Rivers’ response to AG 1-97 for all of the inputs
submitted to ACES and Big Rivers’ responses to PSC 1-57 and AG
1-236 for all the model outputs provided to Big Rivers from ACES.
The only license required to view these inputs files to ACES and
output files from ACES is a Microsoft Office license (Excel and
Word).

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC 1-24
Witness: Robert W. Berry
Page 2 of 2
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APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 25) With regards to any modeling carried out for this application,
identify for each of the years 2013 through 2031, and each of the Wilson,

Green, Coleman, Reid, or HMP&L generating units, identify the annual

assumed:
a. Non-environmental capital expenditures
b. Capital expenditures for pollution controls
c. Fixed O & M costs
d. Variable O & M costs
e. Fuel costs
f. Heat rate
g. Capacity factor
h. EFOR

Response) Please see the attachment, which is being provided under a petition
for confidential treatment. (Big Rivers’ budget and financial plan only extends

through 2016, not 2031.)

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC 1-25
Witness: Robert W. Berry
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Big Rivers Electric Corporation
Case No. 2012-00535
Attachment to Response SC 1-25

Coleman Station

Non-Environmental Captial Projects™
Environmental Capital Projects®

Fixed O&M

VOM Cost ($) (includes capping/dredging)
Fuel Cost (§) (includes startup)

Heat Rate

Capacity Factor

EFOR

oy D Re O TR

gl o)

2013 2014 2015

2016

Wilson Station

Non-Environmental Captial Projects®
Environmental Capital Projects®

Fixed O&M

VOM Cost () (includes capping/dredging)
Fuel Cost (8) (includes startup)

Heat Rate

Capacity Factor

EFOR

[~ - B I = -

2013 2014 2015

* Excludes Capitalized Interest

Case No. 2012-00535

Attachment to Response for SC 1-25
Witness: Robert W. Berry

Page 2 of 2
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 26) Produce a copy of any assessment of each of the following that
has been prepared by or for Big Rivers:

(a)future natural gas prices

(b) future coal prices

(c) future market energy prices

(d) future market capacity prices

(e) future carbon costs, taxes, or emission allowance prices.

Response)
Please see the attachments in response to AG 1-236 where all future prices that

were provided can be found on the Prices tab.

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC 1-26
Witness: Robert W. Berry
Page 1 of 1



BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 27) Identify Big Rivers’ actual electric energy sales in MWh and
actual peak loads in MW for each year since 2004.

Response) The requested information is provided in the attachment to this

response.

Witness) Lindsay N. Barron

Case No. 2012-00535
Response to SC 1-27
Witness: Lindsay N. Barron
Page 1 of 1



Big Rivers Electric Corporation

Case No. 2012-00535

Attachment to Response for Sierra Club 1-27

Electric Energy Sales and Actual Peak Loads

Actual Actual
Calendar Calendar
Year Year
2004 2005
Total Electric Energy Sales - MWh 4,998,660 5,255,306
System Peak Demand-MW ‘
Winter Season 562 558
Summer Season 604 618
Actual Actual
Calendar Calendar
Year Year
2006 2007
Total Electric Energy Sales - MWh 5,250,342 6,163,594
System Peak Demand-MW
Winter Season 593 604
Summer Season 631 653
Actual Actual
Calendar Calendar
Year Year
2008 2009
Total Electric Energy Sales - MWh 5,157,386 7,793,961
System Peak Demand-MW
Winter Season 619 1,304
Summer Season 616 1,300

Case No. 2012-00535

Attachment to Response for SC 1-27
Sponsoring Witness: Lindsay N. Barron
Page 1 0of2



Big Rivers Electric Corporation
Case No. 2012-00535

Attachment to Response for Sierra Club 1-27
Electric Energy Sales and Actual Peak Loads

Actual Actual
Calendar Calendar
Year Year
2010 2011
Total Electric Energy Sales - MWh 11,969,420 13,255,125
System Peak Demand-MW
Winter Season 1,367 1,375
Summer Season 1,393 1,441
Actual
Calendar
Year
2012
Total Electric Energy Sales - MWh 12,244,082
System Peak Demand-MW
Winter Season 1,422
Summer Season 1,607

Case No. 2012-00535

Attachment to Response for SC 1-27
Sponsoring Witness: Lindsay N. Barron

Page 2 of 2
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APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 28. Identify Big Rivers’ projected electric energy sales in MWh and
projected peak demand in MW for each year of 2013 through 2030. State
whether these projections assume the termination of both the Century
and Alcan retail electric service agreements. If not, explain how those

projections change in light of both terminations.

Response) See the file provided in response to AG 1-80. These projections
assume the termination of both Century and Alcan retail electric service
agreements. Note that Big Rivers long term load forecast is for 15 years through

2027.

Witness) Lindsay N. Barron

Case No. 2012-00535
Response to SC 1-28
Witness: Lindsay N. Barron
Page 1 of 1
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 29. Refer to p. 5 lines 21-22 of the testimony of Lindsay N. Barron.
Produce the 2011 Load Forecast and, in machine readable format with
formulas intact, all attendant modeling (including input and output

files) and workpapers.

Response) Please see AG 1-79 for a copy of the 2011 Load Forecast, “2011 Load
Forecast_BigRivers_09-07-11.pdf”".

All modeling (including input and output files) and workpapers are on the
CONFIDENTIAL CD accompanying these responses. Please note that to view
modeling files with an .NDM extension requires a licensed copy of Itron’s

MetrixND software.

Witness) Lindsay N. Barron

Case No. 2012-00535
Response to SC 1-29
Witness: Lindsay N. Barron
Page 1 of 1
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 30. Refer to p. 6 lines 3-8 of the testimony of Lindsay N. Barron.

a. Produce the load forecast used in the development of Big Rivers’
budgets and this application, and all attendant modeling
(including input and output files) and workpapers in machine
readable format with formulas intact.

b. Identify all updates or changes made to the inputs or
assumptions used in the 2011 Load Forecast in developing the
load forecast for this application.

b. (i) Explain the basis for each such update or change to the

2011 Load Forecast.

Response)

a. Please see the spreadsheet provided in response to AG 1-231.

b. 1) Updated transmission loss rate.
2) Century load changed to zero, effective August 20, 2013.
3) Alcan load changed to zero, effective January 31, 2013.
4) Updated various direct serve load customers demand and energy.

b.G.)
1) As a normal course of business Big Rivers’ transmission loss rate
percentage is recalculated in January of each year based on historical
system information. Additionally as a result of the Alcan and Century

loads going to zero, the percentage loss rate will increase. Big Rivers

Case No. 2012-00535
Response to SC 1-30
Witness: Lindsay N. Barron
Page 1 of 2
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APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

estimated this new percentage and incorporated it into the load
forecast.

2) On August 20, 2012 Big Rivers received a notice from Century
indicating they would cease smelting operations effective August 20,
2013.

3) On January 31, 2013 Big Rivers received a notice from Alcan
indicating they would cease smelting operations effective January 31,
2014.

4) Big Rivers incorporates changes in the load forecast regarding the
demand and energy requirements of direct serve customers as they

become known.

Witness) Lindsay N. Barron

Case No. 2012-00535
Response to SC 1-30
Witness: Lindsay N. Barron
Page 2 of 2
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APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 31) Refer to p. 5 line 3 through p. 6 line 3 of the testimony of
Travis Siewert. Produce, in machine readable format with formulas
intact, all of the financial modeling (including input and output files)

and workpapers that Big Rivers generated for this proceeding.

Response) Please reference the electronic files provided in response to PSC 1-

57 and AG 1-239.

Witness) Chris A. Warren

Case No. 2012-00535
Response to SC 1-31
Witness: Chris A. Warren
Page 1 of 1
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BIG RIVERS ELECTRIC CORPORATION
APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 32) For each of the Wilson, Green, Coleman, Reid, or HMP&L

generating units:

a.
b.

Identify the estimated retirement date

Produce any analysis or assessment of the economics of continued
operation of such unit

Produce any analysis or assessment of the impact that retirement
of each unit would have on capacity adequacy, transmission grid
stability, transmission grid support, voltage support, or
transmission system reliability

Identify any transmission grid upgrades or changes that would be
needed to permit the retirement of any of the units

Produce any analysis or assessment of the need for the continued

operation of each unit.

Response)

a.

Per Big Rivers 2012 Depreciation Study conducted by Burns & McDonnell
Engineering the expected retirement dates for Big Rivers generating

assets in “Scenario 1” on page I1-4 are as follows:

Green Units 1 & 2 2041
HMP&IL Units 1 & 2 2035
Reid Unit 1 2025
Wilson Unit 1 2045

Coleman Unmits 1,2 & 3 2035

Case No. 2012-00535
Response to SC 1-32
Witness: Robert W, Berry
Page 1 of 2



BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

b. No analysis or assessments have been done.

c. See Big Rivers’ response to PSC 2-21(f)(1).

d. Big Rivers has not performed the studies necessary to identify the
transmission grid upgrades needed to permit the retirement of any of the
generating units currently operating on its system.

e. See Big Rivers’ response to PSC 2-21()(1).

Witness) Robert W. Berry

Case No. 2012-00535
Response to SC 1-32
Witness: Robert W, Berry
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BIG RIVERS ELECTRIC CORPORATION

APPLICATION OF BIG RIVERS ELECTRIC CORPORATION
FOR A GENERAL ADJUSTMENT IN RATES
CASE NO. 2012-00535

Response to Ben Taylor and Sierra Club’s Initial Request for
Information dated February 14, 2013

April 25, 2013

Item 33) For each of the following existing, proposed, or potential
regulatory requirements, produce any evaluation of the pollution
controls that would be needed, or the estimated costs that would be
incurred, to bring each of Big Rivers’ coal-fired electric generating units
into compliance with the requirement:

a. I-hour SO2 NAAQS
The proposed Coal Combustion Residuals Rule
Section 316(b) of the Clean Water Act
Section 316(a) of the Clean Water Act

Clean Water Act effluent limitation guidelines

&

& 0

Clean Air Interstate Rule

Ozone NAAQS

PM2.5 NAAQS

Greenhouse gas New Source Performance Standards
Jj. MATS

=W o™

Sl e
.

Response) Relative to the aforementioned regulatory requirements Big Rivers
offers the following:
a. No studies completed.
b. No additional studies completed after Sargent & Lundy LLC report
of February 13, 2012.

Case No. 2012-00535
Response to SC 1-33
Witness: Robert W. Berry
Page 1 of 2



Ronald M. Sullivan
‘e T. Mountjoy

- rank Smainback
James M. Miller
Michael A. Fiorella
Allen W. Holbrook
R. Michael Sullivan
Bryan R. Reynolds*
Tyson A. Kamuf
Mark W. Starnes

C. Ellsworth Mountjoy

*Also Licensed in Indiana

Telephone (270) 926-4000
Telecopier (270) 683-6694

100 St. Ann Building
PO Box 727

Yoro, Kentucky
42302-0727

www.westkylaw.com

SULLIVAN, MOUNT]JOY, STAINBACK & MILLER pPsC

ATTORNEYS AT LAW

RECEIVED

APR 25 2013

PUBLIC SERVICE
COMMISSION

April 25, 2013

Mr. Jeff Derouen

Executive Director

Public Service Commission of Kentucky
P.O. Box 615

211 Sower Boulevard

Frankfort, KY 40602-0615

In The Matter Of:  Application of Big Rivers Electric Corporation For A
General Adjustment In Rates - Case No. 2012-00535

Dear Mr. Derouen:

Enclosed for filing are an original and ten (10) copies of (i) Big Rivers Electric
Corporation’s response to Ben Taylor and Sierra Club’s initial request for
information; (ii) a petition for confidential treatment; and (iii) a motion for
deviation.

I certify that on this date copies of this letter, the response, the petition, and
the motion have been served on those parties listed on the attached service
list by either Federal Express or hand delivery.
Sincerely,

Tbp

Tyson Kamuf

ce: Service List
Billie J. Richert
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