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BEFORE THE PUBLIC UTILITIES COMMISSION .

OF THE STATE OF COLORADO 2306, 22 5 913
Paoss
N THE MATTER OF THE APPLICATION OF Q
PUBLIC SERVICE COMPANY OF COLORADO
FOR APPROVAL OF ITS ELECTRIC AND
NATURAL GAS DEMAND-SIDE MANAGEMENT
(DSM) PLAN FOR CALENDAR YEARS 2009 AND
2010 AND TO CHANGE ITS ELECTRIC AND GAS
DSM COST ADJUSTMENT RATES EFFECTIVE
JANUARY 1, 2009, AND FOR RELATED
WAIVERS AND AUTHORIZATIONS.
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STIPULATION AND SETTLEMENT AGREEMENT
1. INTRODUCTION

Public Service Company of Colorado ("Public Service” or “the Company"), the
Staff of the Colorado Public Utilities Commission ("Staff’), the Colorado Office of
Consumer Counsel (*OCC"), the Southwest Energy Efficiency Project (“SWEEP") and
Western Resource Advocates ("WRA"), Colorado Energy Consumers ("CEC"), the City
of Boulder and Boulder County (collectively “City™}, Energy Outreach Colorado (*EOC™"),
the Governor's Energy Office ("GEO"), Wal-mart Stores, Inc. and Sam's West, Inc.
(Wal-Mart”), The Kroger Co. on behalf of its King Soopers and City Market Divisions
("Kroger”), Nancy LaPlaca, the Energy Efficiency Business Coalition (“EEBC?),
collectively referred to as the “Settling Parties"”, hereby enter into this Stipulation and
Settlement Agreement (“Stipulation”) resolving, as between these Parties, all issues that
have been raised or could have been raised in Docket No. 08A-366EG relating to the

Company’s 2009-2010 DSM Biennial Pian. This Stipulation sets forth all the terms and
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conditions of such settlement.
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The Parties to this Stipulation state that the results of the compromises reflected
herein are a just and reasonable resolution of the issues addressed in this Stipulation,
and that reaching agreement as set forth herein by means of a negotiated settlement is
in the public interest. Each Party hereto pledges its support of this Stipulation and
states that each will defend the settlement reached. The Parties respectfully request
that the Public Utilities Commission of the State of Colorado (“Commission” or “CPUC")
approve this Stipulation.

Il. BACKGROUND

On August 11, 2008, Public Service filed its Application For Approval Of Its
Electric And Natural Gas Demand-Side Management Plan For Calendar Years 2009
And 2010 And To Change lts Electric And Gas DSM Cost Adjustment Rates Effective
January 1, 2009, and For Related Waivers and Authorizations. By Decision No. C08-
0986, the Commission referred this matter to an administrative law judge (ALJ) for
preparation of an initial Commission decision. On September 29, 2008, the ALJ issued
Decision No. R08-1033-1 establishing pre-filing deadlines and setting this case for three
days of hearings commencing on November 19, 2008.

Public Service’s 2009-2010 DSM Biennial Plan is a combined electric and natural
gas DSM plan under which the Company proposes to offer a total of 31 direct impact
and 4 indirect impact DSM programs targeted to residential, business and low-income
customer classes over the course of two years. The Company's plan also includes a
Planning and Research component consisting of four additional programs: DSM Market
Research; DSM Planning and Administration; DSM Product Development; and

Evaluation, Measurement and Verification. As originally filed the Company’s proposed
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plan was designed to achieve annual electric and natural gas energy savings of
approximately 181 GWh and 318,000 Dth, respectively, in 2009 and 244 GWh and
403,000 Dth, respectively, in 2010, at a proposed total cost of $61 million and $76
million for 2009 and 2010, respectively.

By this Stipulation, the Settling Parties recommend that the Commission
authorize the Company to implement the DSM plan as amended by the Stipulation, and
grant it the discretion to modify the plan, within the limits set forth in the Stipulation, and
consistent with the Company’s commitment to use its best efforts to meet or exceed the
energy savings and demand reduction goals approved in Docket No. 07A-420E with
respect to the electric DSM plan and approved in this case with respect to its natural
gas DSM plan.

. TERMS OF SETTLEMENT

The Settling Parties hereby stipulate and agree as follows:

1. The 2009-2010 DSM Biennial Plan. The Settling Parties agree that
Public Service’s 2009-2010 DSM Biennial Plan {“the DSM Plan”"), as modified by the
terms of this Stipulation, is consistent with §§ 40-3.2-103 and 40-3.2-104, C.R.S,;
Decision Nos. C08-0560 and C08-0769 issued by the Commission in Docket No. 07A-
420E; and the Commission’s Gas DSM Rules, 4 C.C.R. 7234-4750 through 4760,
except to the extent such rules have been waived as recommended in Paragraph 9 to
this Stipulation.

The Settling Parties agree that Public Service has the discretion and the
responsibility to manage the proposed gas and electric DSM Plan to meet and attempt

to exceed the electric energy savings and demand reduction goals established by the
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Commission in Docket No. 07A-420E and the natural gas savings goals established in
this proceeding. In implementing the 2009-2010 DSM Biennial Plan, Public Service
agrees to launch all of the programs identified and described in the DSM Plan and not
to discontinue or significantly modify such programs except after notice as described in
Paragraph 2.b supra.

The Settling Parties recommend that the Commission authorize the Company to
implement each of the programs described in the DSM Plan, together with the
amendments and additions to such programs that are described in Appendix A. The
Settling Parties further recommend that, subject to the budgetary restrictions and other
limitations described in this Stipulation, the Commission grant the Company the
discretion to modify the specific DSM programs set forth in the DSM Plan as amended
by this Stipulation, including but not limited to, changing the level of rebates paid to
participants, shifting budget dollars between programs within the natural gas or electric
DSM portfolios, and adding new programs or discontinuing DSM programs without the
requirement to obtain the Commission’s pre-approval of such modifications. The
Company may in its discretion file an application seeking pre-approval of the technical
assumptions associated with any new program offerings, or approval to incur costs in
excess of 115% of its annual budget for its electric DSM portfolio or 125% of the annual
budget for its natural gas DSM portfolio. The Settling Parties recommend that the
Commission endeavor to act upon such an Application as expeditiously as possible.

2. Modifications to the DSM Plan.

a. Changes to the DSM Plan filed with the Application. In the

course of negotiations, the Settling Parties have discussed with Public Service various
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details of the Company’s proposed programs and the associated technical assumptions.
As a result of these discussions, Public Service has agreed to make certain changes to
the DSM Plan originally filed with its Application. An updated version of the DSM Plan
that reflects changes agreed to as part of this Settlement, together with errata correcting
certain errors, shall be filed with the Commission within sixty days following issuance of
a final Commission order approving this Stipulation.

The program-related changes that Public Service has agreed to make are
summarized in Appendix A. Some of these changes require increases to the
Company's originally proposed budgets which are also specified in Appendix A. The
Settling Parties agree that the additional budget amounts for 2009 will be recovered
over six months through adjustments to the electric and natural gas DSMCA filed on
April 1, 2009 to be effective July 1, 2009. The full-adjusted budget amounts for 2010
will be recovered from ratepayers over twelve months beginning January 1, 2010.

Certain changes to the DSM Plan that Public Service has agreed to make will
further result in changes in the expected electric and gas savings for 2009 and 2010.
As a consequence of these changes, the Settling Parties agree to the modified levels of
expected savings as set forth in Paragraph 6 below.

b. Process for Potential Changes to the DSM Plan in the Future.
At the time of the quarterly roundtable meeting described in paragraph 10, interested
persons may submit new program ideas or proposed revisions to existing programs to
the Company in writing in a format to be provided by the Company. The Company
agrees to act in good faith in considering new program ideas and proposed revisions to

existing programs. The Company currently uses an initial screening process to score
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and prioritize all new DSM program ideas for further research and development. Within
three months of receipt, the Company agrees to evaluate all written DSM program ideas
received from interested persons in accordance with its existing initial screening
process and to consider all proposed revisions to existing programs and to report the
results of such screening and consideration as part of its next written quarterly update.
The Company retains discretion whether to implement proposed revisions to existing
programs and new program ideas presented to it by interested persons.

In the event the Company decides to discontinue any DSM program identified in
the DSM Plan, it shall provide ninety-days notice and the basis of such.decision to all
persons who have asked to be included on the DSM Roundtable distribution list ("DSM
Roundtable Distribution List"). The Company shall provide sixty-days advance notice to
the DSM Roundtable Distribution List of any decision to add a new DSM program, to
reduce rebate levels, to adopt new or discontinue existing measures, or to change
technical assumptions or eligibility requirements for any DSM program. Persons
receiving such notices shall have thirty-days following receipt within which to provide a
response to the Company’s notification. The Company agrees to act in good faith to
consider any responses received in making its final decision regarding the proposed
modification and/or discontinuation.

3. Self-Directed Custom Efficiency Program. As directed by the
Commission at Paragraph 156 of Decision No. C08-0560, Public Service met with
representatives of its large industrial customers who participated in Docket No. 07A-
420E as part of its planning for its Self-Direct Program. The Company also met with the

large commercial customers and other interested persons who had participated as
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intervenors in Docket No. 07A-420E. The Settling Parties agree that the Company’s
proposed Self Direct Program shares many of the features of its proposed Custom
Efficiency Program and should therefore be viewed as a subset of the Company’s
Custom Efficiency Program rather than as a traditional Self-Direct program. The only
significant difference between the Company's proposed Self-Direct program and the
proposed Custom Efficiency Program is that customers participating in the Self-Direct
program will perform their own engineering evaluation of the anticipated energy savings
and will conduct their own measurement and verification of achieved energy savings
after the fact, resulting in a lower cost to the Company. The Company will verify the
results of customers’ energy savings calculations and evaluation, measurement and
verification results. Participants in the Company’s brOposed Self-Direct program will
pay the DSMCA just as all other participants in the Company's DSM programs.

In recognition of the fact that the proposed Self-Direct Program is designed to
operate as a subset of the Custom Efficiency Program, the Settling Parties agree that
the Self-Direct Program should be renamed, “Self-Directed Custom Efficiency Program.”
The Settling Partie.s agree to recommend to the Commission that it authorize the
Company to provide rebates under the Self-Directed Custom Efficiency Program in any
case where the customer meets the eligibility requirements, provided that the program
has a Total Resource Cost {TRC) test value, as defined in § 40-1-102, C.R.S, that is at
least equal to one (1) rather than limiting this program to installations that have a TRC
value at least equal to the TRC value for the overall DSM portfolio as specified in

Paragraph 158 of Decision No. C08-0560.
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The Company shall offer the Self-Directed Custom Efficiency Program to
commercial and industrial customers who have an aggregated peak demand at all
meters of at least 2 MW in any single month and an aggregated annual energy usage of
at least 10 GWh. The customer of record must be the same for all meters aggregated
to quailify for this program. The Company agrees that rebates will not be given under
the Self-Directed Custom Efficiency Program for applications with expected paybacks of
less than one year or paybacks greater than fifteen years. Rebate levels will be
adjusted downward so that no project (with rebates inclt.Jded) has a payback less than
one year. The Company agrees to track the expenditures, energy savings, and
paybacks associated with each approved project under the Self-Directed Custom
Efficiency Program.

4. Confidentiality of Participant O&M Data. The Settling Parties
understand that, in the absence of a written agreement signed by the Participant
authorizing disclosure of the Participant’s operations and maintenance savings or
expense data (“Participant O&M data”), all such Participant O&M data shall be treated
as proprietary and trade secret information that is privileged and highly sensitive,
Accordingly, the Company agrees that, while Participant O&M data shall be used to
evaluate the cost-effectiveness of all DSM projects and programs that use the custom-
efficiency analysis process, Public Service will not include Participant O&M data in its
incentive calculations unless it has been authorized to disclose such Participant O&M
data by written agreement as set forth above.

in the absence of a written agreement authorizing disclosure of Participant O&M

data, the Company agrees to treat Participant O&M data as proprietary and trade secret
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information that is privileged and highly sensitive and shall not disclose such information
except as provided in this paragraph. For the sole purpose of achieving settiement in
this proceeding, the Settling Parties agree that the Company may only disclose the
results, by cost category, of calculations made using the privileged values, but not the
values themselves, by making such results available for inspection by members of the
Staff of both the Commission and the Office of Consumer Counsel at the Company's
Colorado offices, pursuant to the following procedures. The Company will provide the
Participant customer ten (10) business-days notice of the place and time of the
inspection and provide the opportunity for a representative of the customer to be
present during the inspection. The Company shall maintain a log of the persons, dates,
times and documents reviewed. Participant O&M data shall not be disclosed to any
other party or by any other means, except after receipt of written authorization from the
Participant. Within forty-five days following the end of each quarter, the Company
agrees to provide a report to the Staff of the Commission and the Office of Consumer
Counsel on the number and value of rebates spent on measures whose cost
effectiveness depends on the Participant O&M data (i.e., the TRC for the measures
would be less than one (1) without the Participant O&M data).

5. Participation by All Classes of Customers. The parties agree that, with
respect to the targeted customer segments (i.e., residential, business, and low-income)
and to the breadth of program offerings contemplated for each segment, Public
Service's proposed electric and gas DSM portfolios, as set forth in the DSM Plan as
amended by this Stipulation, have been designed to afford all classes of customers an

opportunity to participate as required by §§ 40-3.2-103 and 40-3.2-104, C.R.S.
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6. Energy and Demand Savings. The Settling Parties agree that Public
Service shall use its best efforts to achieve at least 175.8 GWh in electric energy
savings in 2009 and at least 237.5 GWh in electric energy savings in 2010, both of
which exceed the energy savings goals prescribed by the Commission in Decision
No.C08-0560 issued in Docket No. 07A-420E. These electric savings include a
reduction of approximately 8 GWh each year due to a decrease in the Residential Home
Lighting Program’s Net-to-Gross ratio from .93 to .83 as explained in Appendix A. The
Settling Parties also agree that the Company shall use best efforts to achieve at least
58 MW and 75 MW in demand reductions in 2009 and 2010, respectively, from its
-proposed electric energy efficiency programs and from its expanded Saver's Switch
program.! These demand reductions equal the demand reduction goals prescribed by
the Commission in Decision No.C08-0560 issued in Docket No. 07A-420E.

The Settling Parties further agree that the Company shall use its best efforts to
achieve natural gas savings of at least 318,141 Dth and 402,808 Dth for 2008 and
2010, respectively. The Settling Parties request that the Commission approve these
levels of gas savings, in combination with actual gas program expenditures to calculate.
dekatherms saved per dollar expended, as the energy targets that may be used in the
future by the Company for the purpose of calculating a bonus under Rules 4754 and
4760.

7. 2009 and 2010 DSM Budgets. The Settling Parties agree to recommend
that the Commission approve a total electric DSM portfolio budget for 2009 of

$50,818,284, and for 2010 of $63,650,147, and a total gas DSM portfolio budget for

! These expected demand reductions do not include the expected impacts from Public Service's
Interruptible Service Option Credit (ISOC) program or the expected impacts from a third-party demand

10
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2009 of $12,628,529 and for 2010 of $16,516,364, including the increases to both the
electric and gas budgets referenced in Paragraph 2 above and specified in Appendix A.
The Settling Parties agree that the Company’s proposed 2009-2010 DSM Biennial Plan
and associated budgets as modified by the Stipulation were developed giving due
consideration to the impact of the DSM Plan on non-participants and on low-income
customers.

The Settling Parties agree that Public Service shall have flexibility to move
budget dollars between specific programs and customer segments within its proposed
gas DSM program portfolio and within its proposed electric DSM program portfolio in
order to achieve the energy savings and demand reduction goals set forth in the DSM
Plan, provided, however, that the Company shall not reduce the level of spending on
low-income DSM programs unless the Company has achieved 100 percent of the
forecasted level of participation in such programs.

The Settling Parties agree that so long as the total portfolio of natural gas DSM
programs that are implemented by the Company reflects a benefit-cost ratio of at least
one (1) calculated as provided in §40-1-102(5) C.R.S., there shall be a rebuttable
presumption that actual expenditures within 125% of the approved gas budget for any
given plan year are reasonable and prudent. The Settling Parties agree that so long as
the total portfolio of electric DSM programs that are implemented by the Company
reflects a benefit-cost ratio of at least one (1) calculated as provided in §40-1-102(5)
C.R.S., there shall be a rebuttable presumption that actual expenditures within 115% of
the approved electric budget for any given plan year are reasonable and prudent. The

Company shall not be precluded from spending amounts in excess of these limits,

response contract, both of which have been addressed in separate dockets.

1
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However, if the Company's total expenditures in any year exceed 125% of the total
approved gas DSM portfolic budget or 115% of the total approved electric DSM portfolio
budget, the Company shall have the burden of going forward and the burden of proof
with respect to the reasonableness and prudence of any expenditures exceeding 125%
of any specific gas DSM program budget or 115 % of any specific electric DSM program
budget.

The Settling Parties agree that the company shall file an Advice Letter within
sixty (60) days following issuance of a final Commission order approving this Stipulation
that proposes to amend the electric and gas DSMCA tariffs to incorporate in the tariffs a
process whereby the Company's DSMCA filings would be allowed to take effect by
operation of law while a separate adjudicatory proceeding is initiated annually following
the Aprii 1 DSMCA filing by the Commission to review the prior year's DSM
expenditures for reasonableness and prudence. The Setiling Parties agree that the
Commission should initiate such a prudence review proceeding automatically if the
Company's total expenditures in any year exceed 125% of the total approved gas DSM
portfolio budget or 115% of the total approved electric DSM portfolio budget. If the
budgets are not exceeded, the Settling Parties agree that the Commission should
initiate a prudence review proceeding if, after allowing interested persons an opportunity
to comment, the Commission believes that an investigation into the reasonableness and
prudence of Public Service’'s DSM expenditures is warranted. In any such prudence
review proceeding, the presumptions and burdens of going forward and proof discussed
in the paragraph above shall apply. if the Commission determines in a prudence review

proceeding that a portion of the Company’s DSM expenditures should not be recovered

12
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from customers, the next April 1 electric or gas DSMCA filing, as applicable, shall be
adjusted as appropriate to reflect that decision.

8. Technical Assumptions and Cost Benefit Calculations. The Settling
Parties agree that the technical assumptions set forth in Appendix B attached hereto are
reasonable for the purposes of:

= Developing a forecast of annual DSMCA expenditures associated with the
Company's electric and gas DSM portfolios in 2009 and 2010;

» Establishing overall annual energy savings targets for 2009 and 2010 for the
Company's gas DSM portfolio:? and

. Determining savings achieved in 2009 and 2010 based on the actual project
completions in each calendar year, where such savings are compared to the
overall annual portfolioc energy savings goals as established by the
Commission in Docket No. 07A-420E for the Company's electric DSM
portfolio and as established in this proceeding for the gas DSM portfolio,
when calculating the electric DSM financial incentive pursuant io Decision
Nos. C08-0560 and C08-0769 issued by the Commission in Docket No. 07A-
420E and in support of an application for a bonus under Rule 4760.

The Settling Parties agree that for purposes of calculating the gross savings
associated with each of the prescriptive gas or electric DSM program measures offered
as part of the gas and electric DSM portfolios, Public Service shall use the technical

assumptions relating to the energy savings calculations for such measures aclually

2 The Commission established electric energy savings goals for the Company in Decision C0B-0560 in
Docket No, 07A-420E.

13
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installed during calendar years 2009 and 2010. Such savings shali be referred to as
“deemed savings.”

The Settling Parties agree that the Company shall use the technical assumptions
set forth in Appendix B relating to incremental customer Q&M savings (for prescriptive
measures only), customer O&M costs (for prescriptive measures only), incremental
customer capital costs (for prescriptive measures only), net-to-gross ratios, and the
deemed savings formulas and other technical assumptions set forth in Appendix B for
purposes of determining program and portfolio cost effectiveness and for calculating
annual portfolio net economic benefits based on measures actually installed during
calendar years 2009 and 2010.

The Settling Parties agree that, for purposes of determining program and
portfolio cost effectiveness and for calculating annual portfolio net economic benefits
based on measures actually installed during calendar years 2009 and 2010, Public
Service shall use the avoided cost assumptions set forth in Appendix E attached to the
DSM Plan.

The Settling Parties agree that Public Service shall use the methodology
described in the Direct Testimony of Company witness Jeremy Petersen for purposes of
determining DSM portfolio and program cost-effectiveness based on measures actually
installed during calendar years 2009 and 2010. Accordingly, Public Service shall use
this same methodology for calculating the net economic benefit associated with DSM

measures actually installed during calendar years 2009 and 2010.

14
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9. DSMCA Tariffs. The Settling Parties agree to recommend that the
Commission should grant waivers from its Gas DSM Rules to allow for changes to the
gas DSMCA every six months in accordance with the following filing schedule:
» April 1 filings for gas DSMCA rates to be effective July 1, to recover DSM
costs for programs that were implemented prior to January 1, 2009, Gas
Bonus; and reconciliation of deferred balances from previous calendar year

s October 1 filings for gas DSMCA rates to be effective January 1 to recover
current period DSM costs for the calendar year beginning the same January
1.

The Settling Parties agree that Public Service shall file in compliance with the
Commission decision in this proceeding a gas DSMCA tariff, Sheets 42 to 42C, that
conform to the pro forma tariff attached to this agreement as Appendix C, effective
January 1, 2009.

The Settling Parties further agree to recommend to the Commission that it
authorize the Company to implement changes in the gas DSMCA rates as set forth, for
illustrative purposes, on Sheet 42D of the gas DSMCA tariff attached to this agreement
as Appendix C. The Settling Parties recognize that the actual gas DSMCA percentage
rider will be calculated to recover the 2009 gas DSM portfolio budget based on the rates
that are approved to take effect as a result of the Commission’s final order in Docket
No. 085-146G. The Settling Parties agree to recommend to the Commission that it
authorize the Company to implement changes in the electric DSMCA rates as set forth
on Sheet 107C of the electric DSMCA attached to this agreement as Appendix D. The

Settling Parties recognize that rates included in the electric tariff sheets were designed

15
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to recover $48,713,284, which was the electric DSM budget as proposed in the
Application, less the portion of those costs currently being recovered in base rates
($2,216,921). Public Service shall be permitted to include in its April 1, 2009 DSMCA
tariff filings the additional budget amounts for 2009 agreed to as set forth in Appendix A.
10. DSM Roundtable Meetings. The Company agrees to conduct quarterly
DSM roundtable meetings in 2009 and will review this schedule with the parties for
2010. These meetings shall be apen to all persons interested in the Company's DSM
activities. Public Service shall provide quarterly written updates to all persons on the
DSM Roundtable Distribution List as set forth in Paragraph 11. The Company agrees to
post the agendas for such roundtables meetings and all quarterly updates on the Xcel
Energy website.
11. Reporting Requirements.
a. Quarterly Updates. The Company agrees to file with the
Commission in this docket and to provide to all persons on the DSM Roundtable
Distribution List, within forty-five days following the end of each quarter, written quarterly
updates, describing the implementation status for all programs included in the DSM
Plan, including the energy and demand savings achieved, and expenditures made by
program, and any changes in the way a program is being implemented,
b. Annual Reports. On or before April 1 following the end of each
year of the Biennial Plan, the Company shall file an annual report of the resulis
achieved during the previous plan year in total and by program, including achieved

energy and demand savings , avoided annual and cumulative CO2 and SOx emissions

16
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in metric tons, actual expenditures, expenditures expressed in terms of $/kwh over the
lifetime of the measures installed, and net economic benefits achieved.
12.  Evaluation, Measurement & Verification Plan.

a. On-Going Measurement & Verification. The Settling Parties
agree that the Company’s proposal for on-going measurement and verification (“M&V")
as described generally in the Direct Testimony of Ms. Suzanne Doyle and in the Plan
Documentation is reasonable and should be approved by the Commission. However,
the parties also recognize tﬁat the Company is continuing to develop the specific
activities that will be undertaken to measure and verify energy savings for particular
programs. The Company agrees to provide a detailed description of the M&V plan for
each DSM program to all Seftling Parties within 30 days after such plan is finalized.
The Company will report any modifications made to its M&V plans in its written quarterly
updates referenced in Paragraphs 11(a) above.

b. Comprehensive Program Evaluations. In addition to the ongoing
measurement and verification described in the plan, the Settling Parties agree that
Public Service shall conduct comprehensive program evaluations of three or four
specific programs each year. The comprehensive program evaluations of particular
programs will be staggered over a number of years. The principal purposes of
comprehensive program evaluations are to assess customer satisfaction with the DSM
program being evaluated, and to assess changes that should be made to technical
assumptions, netto-gross (NTG) ratios and program processes based on the
evaluator's own research as well as a thorough review of industry-wide and the

Company's current processes, technical assumptions and NTG ratios. If, as a result of
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a comprehensive program evaluation that is completed prior to December 31, 2009, the
evaluator recommends changes to any technical assumptions, NTG ratios, or program
processes, the Company shall implement such changes for purposes of its DSM
activities undertaken during 2010. The Settling Parties understand that such changes
shall not affect the calculation of achieved savings and net economic benefits for 2009,
The Settling parties recognize that the Company is currently conducting a
comprehensive evaluation of the Business Lighting Program. The Company agrees
that it shall plan to conduct Comprehensive Program Evaluations of the following
programs during 2009, 2010, and 2011:
2009: Residential Home Lighting
Residential Saver's Switch
Business New Construction
Business Cooling
2010: Residential Evaporative Cooling
Business Motors
Business Recommissioning
Business and Residential Customer Behavior Change Program
2011: Low-Income Single Family Weatherization
Business Boiler Efficiency
Business Self-Directed Custom Efficiency
Residential Energy Star Retailer Incentive Program
The Company agrees to provide the non-confidential portion of ali

Comprehensive Program Evaluations to all persons on the DSM Roundtable

18



Appendix A, Docket No. 08A-366EG
Dec.R08-1243, Page 19 of 143

Distribution List. The Company will also consult with interested parties at the scheduled
roundtable meetings regarding suggested changes to the programs that are proposed
to be included as part of the comprehensive evaluation performed during 2010 and
2011.

IV. GENERAL PROVISIONS

The Settling Parties agree to join in a motion that requests the Commission to
approve this Stipulation and to support this Stipulation.

This Stipulation is a negotiated compromise of issues raised in this proceeding
relating to the Company's proposed gas and electric DSM plan for calendar years 2009
and 2010, the proposed changes to the electric and gas DSMCA to become effective
January 1, 2009, and the requested waivers of the Commission’s Gas DSM Rules. By
signing this Stipulation and by joining the motion to adopt the Stipulation filed with the
Commission, the Settling Parties acknowledge that they pledge support for Commission
approval and subsequent implementation of these provisions.

Nothing in this Stipulation shall bind any of the Seftling Parties with respect to
any position such party may take in any subsequent biennial DSM Plan proceeding
before this Commission. This Stipulation shall not become effective until the issuance
of a final Commission Order approving the Stipulation, which Order does not contain
any modification of its terms and conditions that is unacceptable to any of the Settling
Parties. In the event the Commission modifies this Stipulation in a manner
unacceptable to any Party, that Party shall have the right to withdraw from this
Stipulation and proceed to hearing on the issues that may be appropriately raised by

that party in Docket No. 08A-366EG. The withdrawing Party shall notify the
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Commission and the Parties to this Stipulation by e-mail within five business days of the
Commission’s final order modifying the Stipulation that the Party is withdrawing from the
Stipulation and that the Party is ready to proceed to hearing; the e-mail notice shall
designate the precise issue or issues on which the Party desires to proceed to hearing
(the “Hearing Notice™).

The withdrawal of a Party shall not automatically terminate this Stipulation as to
the withdrawing Party or any other Party. However, within five business days of the
date of the Hearing Notice from the first withdrawing Party, all Settling Parties shall
confer to arrive at a comprehensive list of issues that shall proceed to hearing and a list
of issues that remain seftled as a result of the first Party’s withdrawal from this
Stipulation. Within five business days of the date of the Hearing Notice, the Settling
Parties shall file with the Commission a formal notice containing the list of issues that
shall proceed to hearing and the list of issues that remain settled. The Parties who
proceed to hearing shall have and be entitled to exercise all rights with respect to the
issues that are heard that they would have had in the absence of this Stipulation.
Hearing shail be scheduled on all of the issues designated in the formal notice filed with
the Commission as soon as practicable.

The Settling Parties agree that the negotiations or discussions undertaken in
conjunction with the Stipulation shall not be admissible into evidence in this or any other
proceeding, except as may be necessary in any proceeding to enforce this Stipulation.

Approval by the Commission of this Stipulation shall constitute a determination
that the Stipulation represents a just, equitable and reasonable resolution of all issues

that were or could have been contested among the Settling Parties in the above-
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captioned proceeding. The Settling Parties state that reaching Stipulation in this docket
by means of a negotiated settlement is in the public interest and that the results of the
compromises and settlements reflected by this Stipulation are just, reasonable and in
the public interest.

All Settling Parties have had the opportunity to participate in the drafting of this
Stipulation. There shall be no legal presumption that any specific Settling Party was the

drafter of this Stipulation.

This Stipulation may be executed in counterparts, all of which when taken
together shall constitute the entire agreement with respect to the issues addressed by

this Stipulation.
Dated this 28th day of October, 2008.
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Appendix A
Program Changes Agreed to By Public Service

a. Residential Air Conditioning Program. In addition to those
programs identified in the DSM Plan as originally filed, the Company agrees to evaluate
residential Air Conditioning program options during the first four months of 2009,
including incentives for proper cooling sizing, high efficiency (SEER) central air
conditioning units, air source heat pumps, and quality installation including tight/right-
sized duct installation, and to implement a residential Air Conditioning Program by June
2009. The Company will file an amendment to the DSM Plan for informational purposes
in this docket on or before May 1, 2009, describing the Residential Air Conditioning
Program, including 1) Proposed Budget and Goals, 2) Application Process, 3) Marketing
objectives, goals and strategy, 4) Program-Specific Policies, 5) Stakeholder
Involvement, 6) Evaluation, Measurement & Verification Plan, 7) Rebate Levels and 8)
Technical Assumptions. The Company shall also provide the Benefit-Cost Analysis for
the program for 2009 and 2010. The Settling Parties agree that the 2009 and 2010
DSM budgets shall be increased by $ 1.22. million and $ 2.15 million, respectively,
based on the Company's goal of paying 2,000 rebates in 2009 and 4,000 rebates in
2010.

As part of the development of the Residential Air Conditioning Program
described above, the Company agrees that it will work in good faith with designated
representatives of the EEBC and GEO to evaluate modifications to the Central Air
Conditioner Tune-Up Program that would allow it to successfully re-launch this program

in June 2009 and meet a TRC of at least 1.0. The EEBC agrees to provide the
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Company with access to any updated information it may have regarding energy savings
associated with A/C tune-up and to provide the Company with a proposal for contractor
training and program promaotion to be provided by the industry that would support the
successful implementation of this program. If the EEBC and the Company are able to
reach agreement regarding re-design of the Residential Air Conditioning Tune-Up
Program, Public Service will file an amendment to the DSM Plan for informational
purposes in this docket by May 1, 2009 describing the Residential Air Conditioning
Tune-Up Program, including 1) Proposed Budget and Goals, 2) Application Process, 3)
Marketing objectives, goals and strategy, 4) Program-Specific Policies, 5) Stakeholder
Invoivement, 6) Evaluation, Measurement & Verification Plan, 7) Rebate Levels and 8)
Technical Assumptions. The Company shall also provide the Benefit-Cost Analysis for
the program for 2009 and 2010. If the Residential Air Conditioning Tune-Up Program is
added to the DSM Plan, the Settling Parties agree that the 2009 and 2010 budgets for
the electric DSM portfolio shall be increased by $ 150,000 and $ 250,000, respectively.
b. Evaporative Cooling. In order to ensure that the Residential Air
Conditioning Program does not adversely impact the proposed Evaporative Cooling
Rebate Program, the Company agrees to expand this program by offering higher
rebates for whole-house systems in 2009 and by evaluating broader marketing and
builder/customer adoption strategies to be implemented by June 1, 2009. Builders will
be eligible for rebates under the Company’'s Evaporative Cooling program. The Settling
Parties agree that the 2009 and 2010 DSM budgets shall be increased by $ 280,000
and $ 365,000, respectively, to accommodate the expansion of the Evaporative Cooling

Rebate Program,
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C. Energy Efficient Showerhead Program. During the first quarter
of 2009, Public Service agrees to evaluate modification of its Energy Efficient
Showerhead Program to promote the use of low-flow showerhead with a flow rate of 1.5
gallons per minute rather than a showerhead with a flow rate of 2.0 galions per minute
as originally proposed and to implement such a modification during 2009 provided that
the Company is able to identify units with a flow rate of 1.5 gallons per minute that can
be obtained for a cost of $13.00 per unit or less and provide adequate quality. So long
as the Company can obtain 1.5 gpm showerheads for $13.00 per unit or less it shall
also include such showerheads in its Easy Savings Energy Kits available to low-income
customers and in its School Education Kits. If the Company is unable to obtain 1.5 gpm
showerheads for $13.00 per unit or less, the Company may, in its discretion, choose to
scale back participation levels in the Energy Efficient Showerhead Program and in the
Easy Savings Energy Kit Program to aflow it to promote the higher cost 1.5 gpm
showerhead without a significant increase in the overall budget for these programs or it
promote the 2.0 gpm showerheads through these programs and maintain participation
rates as originally forecast.

d. School Education Kits. The Company agrees to expand
participation in the School Education Kits Program to 15,000 participants during 2010.
The Settling Parties agree that the 2010 DSM electric and gas budgets shall be
increased by $ 385,000 and $ 388,000, respectively, to accommodate this expansion of
the School Education Kit Program.

e. Residential Home Lighting. The Company agrees that the net-to-

gross ratio to be used in calculating net energy savings associated with the Residential
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Home Lighting program shall be .83 and have reduced the net savings goal for 2009
and 2010 by approximately 6 GWh each year to reflect this change.

f. Research on Emerging Technologies and New Product
Development. The Company agrees to increase the budget provided for research on
emerging technologies and new program development by $250,000 for each year of the
2009-2010 DSM Biennial Plan. Of this $250,000 increase, $175,000 will be included in
the updated electric DSM portfolic budget and $75,000 will be included in the updated
gas DSM portfolio budget.

g. Home Performance with ENERGY STAR Program. Prior to
launching this program in the first quarter of 2009, the Company agrees to evaluate the
following modifications to the Home Performance with ENERGY STAR Program: 1)
extending the period within which the customer must complete the required and optional
installations under this program from six months to up to two years, 2) requiring a
blower door test as part of the initial Home Performance audit for homes meeting
specifically defined criteria, and 3) to allow rebates to be given to customers as each
measure is implemented. If both or either of these changes can be implemented
without lowering the Program's TRC below a value of 1 and the EEBC and the
Company are able to reach consensus regarding the criteria for when a blower door test
will be required, Xcel Energy will incorporate such changes in its Home Performance
with ENERGY STAR Program.

h. ENERGY STAR New Homes Program. Prior to launching this
program on March 1, 2009, the Company agrees to re-evaluate the program design,

including rebate levels, HERS ratings incentives, use of multiple HERS rating vendors
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and providers, and Measurement and Verification. The Company agrees to work in
good faith with EEBC, GEO, and any others of the Setlling Parties who desire to
participate, in evaluating and finalizing the program. Provided that a consensus can be
reached regarding the redesign of this Program prior to March 1, 2009, the Company
agrees to implement the agreed upon changes and will file an amendment to the DSM
Plan for informational purposes in this docket, reflecting such changes by May 1, 2008.
If consensus is not reached prior to the March 1, 2009 deadline for program launch, the
Company will implement this Program as originally filed.

i. Insulation Rebate Program. The Company agrees to extend
eligibility for rebates under the residential insulation rebate program to to electric only
customers by the third quarter of 2009 if such an extension can be accomplished in a
manner that meets a TRC of at least 1.

i Coordination with local communities and other governmental
agencies. In implementing its DSM programs, the Company agrees to use its best
efforts to coordinate its efforts with those of local communities and other governmental
agencies of which it is aware that have developed similar energy savings efforts. The
Company shall encourage contractors that it hires to implement its DSM programs
across multiple local jurisdictions to work with local contractors that are qualified to
perform the work and whose rates are competitive.

k. Certification Standards. The Company agrees to require that all
contractors or vendors providing home energy audits under the Residential Home
Energy Audit, ENERGY STAR New Homes, or Home Performance with ENERGY

STAR programs have RESNET and/or BPI certifications. The Company agrees to work
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in good faith with the EEBC, the GEO, and any other interested party to establish
certification standards for contractors and analysts who will be providing energy efficient

services under programs where rebates will be provided.
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DRAFT

This spreadsheet contains technical assumplions for the 2009/2010 Demand-Side
Management Biennial Plan

‘The tabs in this file have been divided into three types:

All tabs with Deemed in the name describe how we will calculate actual conservation and
net benefit,

All tabs with Forecast in the name detail how we came up with our estimates for program
participation and performance for the filing period.

All tabs with Ref in the name are external references that support our assumptions,

Within each of the Deamed tabs, certain cells have been highlighted using the following
convention: _ _ ) o
Green - Energy savings calculation eqaation. BEE 7 P AT

T T

P Ny S

Light Yellow - Assumed values that are inputs to energy savings equations

Light Blue - Assumed values that are not inputs to the energy savings equations
(incremental cost, measure life, etc.) but are included in benefit cost tests.

Explanation CO Deemed Boiler Efficiency.xls 1
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Boiter Efficiency Program

Prescriptive rebates will be offered for new Hot Water Boilers {Condensing and nen-condensing), replacement of currently operaling hot
water boilers, steam (raps. (commercial only), and various boiler improvements.

Algorithms:

New Boiler Savings (Gross Dth)

Boiler Tune Up savings {Gross Dth)
Qutdoor Air Reset savings (Gross Dth)
Stack Dampers savings (Gross Dth)
Modulating Burner Controls savings (Gross
Dth}

02 Trim Conltrol savings {(Gross Dth)
Steam Traps savings (Gross Dth)

(BTUH - (BTUH x EFFB/EFFh)) x Hrs /1,000,000
{{BTUH x EFFWEFFB) - BTUH) x_Hrs / 1,000,000
BTUH x EFFWEFFE) - BTUH) x_Hrs /1,000,000
{(BTUH x EFFIEFFb)~ BIUH) x_Hrs / 1,000,000

BTUH x EFFWEFFD - BTUH) x_Hrs / 1,000,000
BTUH x EFFhEFFD - BTUH} x Hrs /1,000,000

Leak Rate x Leak_Hours x BTU_per Pound / EFFb

I}

Net Dth = (Gross Dth x NTG
Variables:
BTUH = Rated boiler Input BTUH nameplate gala provided by customer on rebate form
boiler. 1004 hours will be used for space heating and 876 hours wil be used for domestic
Hrs hot water. Forecast Ref Boilar Op Hours work sheet which includes an oversizing factor of
54%.
EFFb =Efficiency of Baseline builer. Refer Table 2 below
EFFh = Efficiency for higher efficiency boiler. Refer Table 2 below.
= Annuat hours boiler lines are pressurized = 6000 hours (Refer Forecast Boller Ancil Equip
Leak_Hours
Calcs)
Leak_Rate =Leakage rate, poupds of steam per hour. High Pressure = 11, Low Pressure = 5 (Refer
Forecast Boiter Ancil Equip Calcs)
8TU_Per_Pound = 1164 BTU per pound for lost o atmosphere, 864 BTU per pound lost to condensate.

Assume 50/50 mix = 1064 BTU per pound. {Refer Forecast Boiler Ancil Equip Calcs)

CO Deemed Boiler Efficiency.xls Deemed Savings 1
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= Length of time the boiler equipment will be operational = 20 years. Low pressure Sleam

Measure Life Trap measure ife = 10'years. High pressure Steam Traps = 4 years Boiler Tuneup = 2
years.
= Cost of the baseline technology. Cost for an existing boiler is $0. Baseline cost for new
Baseline Cost application is assumed to be the cost of 80% efficient unit based on customer provided size.

Refer Table 1 below.
= Incremental cosls given based on customer provided size and efficiency. Refer Table 1

High Efficiency Cost

below,
NTG Net-lo-gross = 97% . Reference 5.
Provided by Customer: Verified during M&V:
For boilers:
Boiler size (BTUH) Yes
Boiler Efficiency (85% or 82%) Yes
For steam traps:
High or low pressure Yes
incremental cost No
For all but boilers and steam traps:
Boiler size (BTUHM) Yes
Implernented measure Yes
incremental cost No
Assumptions:

- Each boiler is replaced wilh the same size on a 1 for 1 basis.

- Only commercial boilers can receive prescriptive rebates, industrial beilers must go through Custom Efficiency.

- Climate zone assumed to be Denver for ali boilers

- Prescriptive rebates are only given for boilers put into service, rebates are nol given for backup boilers. Even though we do not rebate
backup boilers, our assumed hours have been conservalively reduced to 65% of the predicted hours to account for boiler redundancy.

- Steam boiler has condensate return.

- Thermal Efficiency indicates the heat exchangers effectiveness to transfer heat from the combustion process to the water in the boiler,
exclusive radiation and convection losses

CO Deemed Boiler Efficiency.xls Deemed Savings 2
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- Assumed savings for boiler tune-up = 2% for non condensing boiler. This is an average value of the two years, 4% initial to no savings at
the end of the two years. Life of product is 2 years. DOE states up to 5%.

- Assumed savings for outdoor air reset on non condensing boilers = 3%. Life of product is 20 years. The Natural Gas consortium states
up to 5% savings

- Assumed savings for installing Stack dampers on non condensing boilers = 1%. Life of product is 20 years. Canada energy council, up lo
4%

-"Assumed savings for modulating burner controls on non condensing boilers = 3%. Life of product is 20 years. The Natural Gas
consortium states up to 4% savings

- Assumed savings for O2 trim controls on non condensing boilers = 2%. Life of product is 20 years. The Natural Gas consortium states of

2 to 4% savings
Table 1, Excerpt from Hot water boiler costs, Full table on Deemed Incremental Costs tab
Non-condensing Condensing Incremental incremental
Cost for 80% to | Cost for 80% to
80% eff, 85% eff. 92% eff. 85% eff 92% eff
175,000 Bluh $3,000 $3.500 $4.600 $500 $1,600
500,000 Bluh $5.000 $9,000 $11,200 $4,000 $6,200|

Table 2, Boiler Efficlencies
Baseline Efficient

Boiler Boiler
Efficiency | Efficiency
{EFFb} {EFFh)
New Boilers {Non-Condensing) 80.00% 86.00%
New Boilers {Condensing) 80.00% 96.20%
|oiler Tune Up 78.00% 80.00%
Outdoor Air Reset 80.00% §3.00%
Stack Dampers 80.00% 51.00%
Modulating Burner Controls 80.00% 83.00%
02 Trim Control 80.00% 82.00%
Steam Traps 80.00% N/A

CO Deemed Boiler Efficiency.«s Deemed Savings 3
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References:

1. The baseline efficiency for the boiler is based on 2006 JECC, minimum of 80%, ASHRAE 80.1, and Federal Energy Management
Program (FEMP). .

2. Bin Temp & CO Bin Hrs are taken from ASHRAE, to determine operating hours. Value is 1880 hours for bolh space healing and
domestic water preduction.

3. Did not account for altitude, since boiler equipment is manufactured for use in Colorado.

4. Leakage data from Energy Management Handbook, by Wayne Tumer

5. Net-to-Gross factor for Boiler Efficiency was calculated using 142 of the free-rider factor for Cooling Efficiency.

CO Deemed Boiler Efficiency.xls Deemed Savings 4



Table 1,Hot water boiler costs, Vendor supplied, Englneered Products.

Non-condensing Condensing| Incremental | Incremental
Cost for Cost for
80% to 85% | 80% to 92%
Boiler Nameplate Capacity 80% eff, 85% eff. 92% eff. eff eff

175,000 Btuh $3,000 $3.500 $4,600 $500, $1,600

500,000 Btuh $5.000 $9.000 $11,200 $4,000 $6,200

1,000,000 Btuh 57,300 $11,700 $15,000 $4,400 $7,700:

2,000,000 Btuh $12,000 $17,000 $26,500 $5,000 $14,500

4,000,000 Bluh $24,000 $34,000 $53,000 $10,000 $29,000

6,000,000 Biuh $36,000 $51,000 $78,500 $15,000 $43,500

|&.000,000 Btuh 348000  $68,000] $108,000)  $20,000]  $58,000
IBciler Tune up Actual costs will be provided by customer
Quidoor Air Reset Actua! costs will be provided by customer

Stack Dampers > 750 Mbtuh

Actual costs will be provided by customer

Stack Dampers > 750 Mbtuh

Actual costs will be provided by customer

Modulating Burner Controls < 750 Mbiuh

Actual costs will be provided by customer

|Modulating Bumer Controls > 750 Mistuh

Actual costs will be provided by customer

|oz Trim Control

Actual costs will be provided by customer

[steam Traps

Actual costs will be provided by customer

CO Deemed Boiler Efficiency.xls

Deemed Incremental Costs
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Pragram: Compressed Air Efficiency

Custom and prescriptive rebates will be offered under the compressed air program. Prescriptive rebates are avatlable for Variable Frequency Drive
Compressors that are less than 50 hp, and no air loss drain valves. Other measures may recelive rebales through the Custom Efficiency program.
Each custom efficiency project will be analyzed individualiy by Xcel Energy. Engineering variables required for the analysis will be oblained from the
customer or vendor, Analysis will be based on standard engineering melhodologies.

Algorithms:

VFD Comp Electrical Demand Savings (Customer kW)

VFD Comp Electrical Energy Savings (Customer kWh}

= HP x Service Faclor x 0.746 x (% _Load b / Mator_Efib - %,_Load ./ Motor Effh)
=.Demanid:Savings. (Cuslomer kW)-x VFD_ Hours g .

No Loss Air Drains Electrical Energy Savings (Cusiomer kWh)

= Numberol-Drains-x kKW _per_Drain x Craln. Hours

No Loss Air Drains Electrical Demand Savings {Customer kW)

= Number_of_Drains x kW _per_Drain

|Electricai Energy Savings (Gross Generator kWh)

= Customer kWh / (1-TDLF)

Electrical Demand Savings (Gross Generator KW)

= Cusiomer kW x CF / (1-TDLF)

Electrical Energy Savings (Net Generator kWh) = Gross Generator kWh x NTG
iEIectrical Demand Savings (Net Generator kW) = Gross Geénerator kW x NTG

Variables:

HP = HP of new Compressor provided by the custormer

Service_Factor = Service factor of the molar, we will use 1.1 (Reference 1)

0.746 = Standard conversion from HP to kW.

% _Load b = Average percent Inading for baseline compressor = 0.8852 as calculaled on %BHP 10 %Flow tab
% _Load h = Average percent loading for VFD compressor = 0.61 as calculated on %BHP to %Flow {ab
Motor Eff b = Efficlency of existing compressor molor as delenmine in Table 1 using customer provided HP
Motor Eff h = Efficiancy of new compressor molor as determine in Tahle 1 using custormer provided HP
VFD Hours = Operaling hours of compressors from Table 1.

Drain Hours = Operaling hours of compressed air systems, We will use 8520 hours which is an average of

completed CO and MN custom compressed air project hours.

Number_of Drains

= Number of drains replaced will be provided by the cuslomer

kWW_per_Drain = kW savings per drain, we will use 0.53 kW per calculations on Forecast NLAD tab.
TOLF Transmission-Distribution Loss Factor = 5.39%, the percentage loss of electricily as it flows from the
power plan! 1o the customer, calculaled using factors from Enhanced DSM Filing SRD-2
= Coincidence Factor - Probability that the measure peak demand reduction will occur al the same
CF_VFD time as the grid peek demand, we will use 88.8% for smail VFD compressors based on hisloric small
VFD compressor prejects in MN and CO.
= Coincldence Factor - Probability that the measure peak demand reduclion wili occur al the same
CF_NLAD fime as the grid peak demand, we will use 88% for No Loss Air Drains based on historic custom
compressed air projects in MN and CO.
CO Deemed Compressed Air.xls Deemed Savings 1
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NTG Net-lo-gross = We will use 87% for Compressed Air prolects (Referance 2)

Incremental operation and maintenance cost = () - consérvative approach, takingsno'credit for. Improvi ean-limeibétween-ailure,
Incremental Cost of Efficient Equipment = Incremental cost of efficient measures from Table 2. Comparad to the do-nathing option.
Provided by Customer: Verified during M&V:

Size of Compressor Yes

Number of Drains Yeos

Assumptions:

VFD Compreasors<50 hp

Compressed air system in which VFD compressor s installed must have a capacity < 50hp.

Existing compressor was & non-reciprocating load/no load lype with a minimum of 1 gallon of storage per ¢fm capacily, or modutation with or without unioad.
No Loss Alr Drains

Compressor must be one of the following:

Loadimo-Load with at least 5 gal/CFM of storage (180 CFM compressor would need lo have 5*180=900 gallons of storage or more)

Variable Speed Drive compressor

Variable Displacement/Capacity compressor

Centrifugal compressors in their efficient irim range withoul any blowolf to atm.

Table 1. Molor Efficiencies from NEMA

Existing Compressor | New Compressor
Compressor HP Motor Description Motor Efiiciency Motor Efficiency Operating Hours
10 10 HP 1800 RPM ODP 89.5% 9.7% 3301
15 15 HP 1800 RPM ODP 91.0% 93.0% 3391
20 20 HP 1800 RPM ODP 91.0% 3.0% 3391
25 25 HP 1800 RPM ODP 91.7% 3.6% 4067
30 30 HP 1800 RPM ODP 92.4% 34.1% 4087
40 40 HP 1800 RPM ODP 93.0% 94.1% 4067

Existing Compressor Motor Efficiency values are from EPAC motors
New Compressor Motor Efficiency values are from NEMA Premium molors
Operating hours from completed MN and CO custom projects 2007-2008

CO Deemed Compressed Air.xis Deemed Savings 2
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Table 2. Incremental Costs for Efficient Measures

|30 HP VFD Comprassor $10.841
15 HP VFD Compressor 14,018
20 HP VFD Compressor 16,879
25 HP VFD Compressor : $19.561
30 HP VFD Compressor 4 357
40 HP VFD Compressor $27,428
No Loss Air Drain $448)

Compressor prices are the average price from three retailers plus $1500 for installaiion as calculated on VFD info tab
NLAD price is average of nine retailers prices as calculated on Forecast NLAD tab

Changes from 2008

The 2008 Custom CE&I, Custom $B, and Compressed Air Efficiency programs have been combined in the 2009 Custom Efficiency Program
Prescriptive rebates have been added for VFD compressors < 50hp and No Loss Air Drains

References

(1) Service factor (1,1) from Compressed Air & Gas Institute (CAGI) slandards comparing Nameplate HP to actual BHP @ 100% Full raled pressure and flow
(2) National Energy Efficiency Best Practices Report (hilp:/iwww.eebestpractices.com)

CO Deemed Compressed Air.xls Deemed Savings 3
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Cooling Efficiency

Prescriptive rebates will be offered lor new cooling equipment. Rebales for most measuras are dependent on size and on meeting 2 minimum efficiency. Additional rebates
are available for belter efficiencias than the minimum qualifying efficiencies.

Custom rebates are available for cooling-related Improvements that are not covered by the aforementioned prescriptive rebates. These would include such applicalions as

hwat recovery.

Algorithms:

Converslons

Energy Efficiency Ratlo |= Seasonal Energy Efficiency Ratio x 0.85
kWon ____I=127Energy Etficiency Ratio

For Rooftop Units, Waler Source Heat Pumps, Split Systems, Condensing Units .
Cooling Electrical Energy Savings (Customer kWh) = Slize.x EFLH x ( 12/SEER_Slandard - 12/SEER_Eff }

Cooling Electrical Demand Savings (Customer KW} = Size x ( 12/EER_Standard - 12EER_EIf )
For Chillars
Cooling Elecirical Energy Savings (Cusiomer kKWh) |= Size x EFLH x ( IPLV_Slandard - IPLY_Ef(}
Cooling Electrical Demand Savings {Customar kW) |= Size x ( FLV_Standard - FLV_EK )
For Variable Alr Volume (VAV} Boxes
|Cooling Etectrical Energy Savings {Customer kWh) [=# ol (ans x Savings x EFLH x [ {cfm_per_fan /cim_per_ton} x FLV + bhp_per_fan x 0.746 x l.oad_Faclor) l
{Cooling Elactrical Demand Savings (Customer kW) |= #_of_tans x Savings x{ (efm_per_fan /cim_per _ton) x FLV + bhp_per_fan x 0.746 x Load, Factor} |
Electrical Energy Savings (Gross Generator kWh) = Cystomer kWh ! (1-TDLV)
Elsctrical Demand Savings (Gross Generator kW) = Custamer kW x CF 1 {1-TDLV)
Electrical Energy Savings (Net Generator kWh} = Gross Generator kWh x NTG
Electrical Damand Savings (Net Generator kW) = Bross Generator kW x NTG
Variables:
Size = The equipment capacity in tons, provided by customer
= Equivalent Full Load Hours. The equivalent number of hours that the equipment would be running at full load
EFLH over the course of tha year. Values are shown in Table 2 for different building types and locations, to be provided
by the customer,
= Seasonal Enargy Efficiency Ralio in Biu/Wh of standard equipment, based upon the minimum acceplable
SEER_Standard efficiency defined by Intemalional Energy Conservation Code,-2006. Value delermined from lable 1 based on
customer provided equipment type and size. »
= Seasonal Energy E%ciency Rafio in BluAWh of High Efficiency equipment thal the customer will install, provided
SEER_Eff by customer _—
EER Standard = EER of standard equipment, based upon the minlmum acceplable efficiency defined by the Inlernational Energy
i Conservation Code, 2008, for a specific type of equipment and size. Thale 1.
EER_Eff = EER of High Efficiency that the customer will Install, provided by customer.

Deemed Savings CO Deemed Cooling Efficiency.xls 1
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= Full load cooling efficlency in kWiton of standard equipment, based upon the minimum acceptable efficiency
FLV_Standard defined by Internalional Energy Conservation Code, 2006 for chiller type and size {type and size provided by
customer). Table 1
FLV Eff = Full Load Value cooling efficiency in kWiton, representing the efficiancy at design conditions, provided by
= customer

= Integrated Part Load Value (representing the average efficiency over a range of loaded siates) cooling efficiency
in kWiton of standard equipment, based upon the minimum acceplable efliciency defined by Intemational Energy
Conservation Code, 2006 for chiller type and size {type and size provided by customer). Table 1

IPLV Efi = ntegrated Part Load Value (representing the average efficiency over a range of loaded states) cooling efficiency
~ in kWion of High Efficiency eguipment, provided by customer.
= Concidence Factor, the probability that peak demand of the molor will coincide with peak ulility sysiem demand.

IPLV_Standard

- 0.90 wil be used for prescriplive rebaes (1),

Measure Life Measure fife.is taken.at 20 years for ell cocling equipment. (Reference.2)
|#_of _fans = Number of fans provided by customer

ctm_per_ton = Cubic (eat par minute of airflow, typlcal amount of supply air per ton of cooling, 400 is a slandard valuve used in

n the Colorado Industry (5)

FLV = Full Load Value of Chiller, taken to be 0.8 kWilon for VAV (5)

Savings = Savings factor associated with Variable Alr Volume conversion, taken lo be 15% (5)
Il.oad Facior = Average fraction of full load operation, taken to be 80% (5)

bhp per fan = Brake haorsepowsr per fan, taken to be 1 bhp (5}

TOLF Transmission-Disiribution Loss Factor = 6.39%, the percertage toss of electricity as it flows from the power plant

to the customer, calculaled using factors from Enhanced DSM Fiing SRD-2

NTG Net-to-gross = We will use 94% for cooling projects (6)

Incremental operation and maintenance cost = 0 - conservative-approach, laking no credit for improved mean time between failure.
Provided by Customer; Verifted during M&V:

For all but VAV:

Cooling equipment type Yes

Cooling equipment size (tons) Yes

Cooling equipment efficiency (SEER, EER, IPLV, kWiton - dependent on the lechnology) Yes

Climate zone Yes

Buiiding lype Yes

For VAV

# of Variable Air Volume Boxes Yes

#oflans Yes

Climate zone Yes

Building lype Yes

Daemad Savings CO Deemed Cooling Efficiency.xls 2
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Assumptions:
- Each plece of cooling equipment is going in instead of a machine of the same size that only met minimum International Energy Conservation Code, 2006 requirements.
- Prescriplive rebates are not given for backup cooling equipment.

- Some equipment is rated in only EER or SEER, To converl & Seasonal Energy Efficiency Ratio (SEER) 1o an Energy Efficiency Ratio (EER), mulliply SEER by 0.85. The

conversion factor of 0.85 a generally accapted factor for converfing from SEER to EER. Once EER is obtained, convert EER to kWilon using the following equation: kWiton =
12/EER. To convert kwiton to kW, multiply by tons,
- VAV = Variable Air Volume

Table 1. Excerpt from Deemed Baseline Efficienc tab

Incremental
Equipment Equipment Classification FLV (kWion} | 1PLV (kWiton) Cost
Cenirifuga’ Chiller (150-300 tons) Standard Efficiency 0.83 0.80

Centrifugal Chilier {150-300 tons) High Efficiency $20,000

Table 2. Equivalent Full Load Hours by Bullding Type - Market segment hours scaled from Minnesota OES data (Raference 3) with

Office value caleulatad for Denver and Grand Junclion Typical Msteorological Yeer data. Distributions developed from CBECS dala
Reference 4)

Building Type Front Range EFLH Weslern Slope EFLH

Education - Community College 125 844
Education - Secondary School 456 531
Education - University 981 1,142
Healit/Medical - Clinic 833 969
Health/Medical - Hospital 1,616 1,880
Ladging 1,358 1,578
Office 1,102 1,283
Retail 975 1,135

EFLH"- Zone 1 (Front Range/Denver) and Zone 2 (Western State as represented by Grand Junction

Changes from 2008

Basefine efficiencies updated. Costinformation updated from various sources, Methodology now ook al market segment rather than
a single Equivalent Full Load Hours value for all participants and measures.

References

1. NYSERDA (New York Stale Energy Research and Development Authority); NY Energy $mari Programs Deemed Savings Database - Source for coincidence factor
2. ASHRAE, 2007, Applications Handbook, Ch. 36, table 4, Comparison of Service Life Estimates

3. Arkanses Deamed Savings Quick Stert Program Drafl Report Commercial Measures Final Report - source of equivatent full toad hour methodology for segments

4. CBECS (Commercial Bulidings Energy Consumption Survey), 2003 - Total Floor space of Cooled Buildings by Principal Building Activity - source of market segment
distributions

5. Derived by Eugene Scales and Assoclates

6. NTG factor from National Energy Efficiency Best Practices Report (hitp:/Aww.eebestpractices.com)

Deemed Savings CO Deemed Cooling Efficiency.xls 3
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Building Type Zone 1 EFLH-MOES _|Ratio vs. Office EFLH
Education - Community College 560 66%
Education - Secondary School 352 41%
Education - University 758 89%
Health/Medical - Clinic 643 76%
Health/Medical - Hospital 1,248 147%
Lodging 1,047 123%
Office 851 100%
Retail 753 88%
weighting Factors for Zones ——> 10% 0%
Building Type Western Slope Front Range

Education - Community College 844 725
Education - Secondary School 531 456
Education - University 1,142 981
Health/Medical - Clinic 969 833
Health/Medical - Hospital 1,880 1,618
Lodaging 1,578 1,356
Office 1283 1,102 |
Retail 1,135 875

Deemed EFLH hours

CO Deemed Cooling Efficiency.xls
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IEguipment

Eguipment Clagsification |SEER EER FLV (kWhon) | IPLV (kWiton) | Incremental Cost, $
Rooflop Units less than 5.4 {ons Standard Efficiency 10.0 8.5

High Efficiency 600
Rooficp Unitg 5.5-11.3 tons Standard Efficiency 11.9 8.9

High Efficiency 2,500
Roohop Unils11.4-19.9 lons Stendard Efciency 11.2 9.5

High Efficiency 3,750
Rooftop Units 20-63.3 tons Standard Efficiency 9.5 9.3

5 High Efficiency 7.500

Rooftop Units grealer than 83.3 tons Standard Efficiency 5.2 8.0

High Efficiency 31,250
Variabla Air Volume Conversion Standard Efficiency 10.0 0.60

High Efficiency 280
Split Systems less than 5.4 fons Standard Efficiancy 10.0 9.7

High Efficiency 800
Condensing Units > 5.4 tong Standard Efficiency 1.2 10.1

High Efficiency 2.500
‘Water-source Haat Pumps Standard Efficiency 12.4 11.2

High Efficiency 750
PTAC Standard Efficiency 11.2 9.1

High Efficiency 168
scroliscrew chiller < 150 tons Slandard Efficiency 6.79 0.78

High Efficiency 12,500
scroliscrew chiller 150 1o 300 fons Siandard Efficiency 0.72 .71

High Efficiency 16.000
Centrifugal Chillers < 150 tons Standard Efficiency 0.70 0.70

High Efficiency 12,500
Centrifugal Chillers 150- 300 tons Standard Efficiency 0.63 0.863

High Efficiency 20,000
Cenlrifugal Chillers > 300 lons Standard Efficiency 0.58 0.58

High Efficiency 90.000
Air-Cooled Chillars - avg. capacity 250 tong Standard Efficiency 1.41 1.41

|H‘|g_h Efficiency 8,608

Deemed Baseline Efficienc

CO Deemed Cooling Efficiency.xs
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CUSTOM SAVINGS TECHNICAL ASSUMPTIONS
Program: Custom Efficiency

Customer may apply for rebate under the Custom Efficiency Program for gas or electric projects not listed under prescriptive rebate programs. Each Custom
Efficiency project will be analyzed individually by Xcel Energy. Technical variables required for the analysis wiil be oblained from the customer or vendor.
Analysis will be based on standard englneering methodologies.

Calculations:

Electrical energy savings and electrical demand savings will be calculated based on the projsct specific details. Each project will undergo an
engineering review in accordance with standard engineering practices. The review will be in accordance with the calculation methodologies
detailed in the prescriplive programs where applicable.

A net-to-gross factor of B7% will be used for electric custom projects, referenced National Energy Efficiency Best Praclices Report
{hitp:/Awww.eebesipractices.com) A net-to-gross factor of 93% will be used for custom gas projecis which assumes 1/2 of the fres rider rate for electric becasue
gas programs are new offerings in Colorado.

A transmission distribution loss factor of 6.38% will be used for Custom Efficiency projects. This is calculated using factors from the 2007/2008 DSM Biennial
Plan; no significart system changes have been noted since then,

Praduct Life will be evaluated for each project, lives for end use technologles will be in accordance with prescriptive programs where applicable
Operation and Maintenance Savings will be evaluated for each project.

Changes from 2008
Rebate levels and minimum payback criteria were updated from 2008.

CO Deemed Custom Efficiency.xls Deemed Savings 1
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DATA CENTER SAVINGS TECHNICAL ASSUMPTIONS
Program: Data Center Efficiency

This is a custom program. Customer may apply for rebate under the Data Center Efficiency Program for projects not listed under prescriptive rebate
programs. Each Data Cenler efficiency project will be analyzed individvally by Xcel Energy. Technical variables required for the analysis will be obtained
from the customer or vendor, Analysis viili be based on standard engineering methodologies.

Calculations:

Electrical energy savings and electrical demand savings will be calculated based on the project-specific details. Each project will undergo an
engineering review in accordance with standard engineering practices. Where prescriptive elements exist, the review will be in accordance with
the calculation methedologies detailed in the prescriptive programs.

A nel-to-gross faclor of 90% will be used for Data Center projects, reference National Energy Efficiency Best Praclices Report
(hitp:/www.eebestipractices.com)

A transmission distribution loss factor of 6.35% will be used for Data Center projects. Reference the Enhanced DSM filing, SRD-2; no significant system
changes have been noted since then.

Assumptions:

Operation and Maintenance Savings will be calculated for each specific project basad on project details.
study rebate at 50% of cost not to exceed $15,000

for retrofit lighting assume no change in number of fixtures

virtualization at ratio of 15:1

Changes from 2008
This is a new program for 2009,

Deemed Savings COQ Deemed Data Center Efficiency.xls 1
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Easy Savings Energy Kit

[ package of home energy sfficlency measures in a kit that can be distributed to low-income customers through low-Income agencles. Each parficipant receives a kil containing a high-
sificiency shuwerhead, a kilchen sink aerator, and two compact fluorescant bulbs, in addition to other items such as o thermometer, Fiter alarm, leak datection tablet, night kght and tape

Imeasure.

Algorithms:

CFL Eleciric Snergy Savings {Customer kWh) u (W bage-kW aff}x Hr use = Savings; =[{60 - 14)/4000 + (75-19)11000} x 1,210 hr_=_123 kWhr per kit
CFL Eleclric Jemand Savings (Customer kW) = (kW_EE - kW_Base) = (50-14)1000 + (75-19)}1000 = 0.102 kW per kit
Showerhead Energy Savings (Gross Dih} = (GPY_Saved x Della_T x 8.33) | HGE x SPD/100000; = 1.33 _Dktiyr per kit
Aerator Energy Savings (Gross Dih) = {{GPY _Saved x Deua T x 8.33} / HGE} 1000000 = 0,343 Dhifyr par kit

Electrical Energy Savings (Gross Generator kWh) | Customer kWh /i { I¥TDLF).

Electrical Demand Savings (Gross Generator kW) |='Customer kW x'CE /. (1-TDLF)
Electrical Eriergy Savings {Net Generator kWh -Gro: 3 I

|l e
Electrical Demand Savings (Net Generator kW) = GrassiGenerator kW x:NTG

Net Dih = Gross Dth x NTG
Vasiables:
[Number_of Euibs = Numbwer of bulbs provided in each kit = 2.
Hre = Annuat operationat hours par year of the fixiure. YWa will use 1210 hours which represents the average oparaling hours for
the first 5 CFLs instalied in & house. (Refarenca 1)
CF = Coincidence Factor, the probability that peak demand of the lighis will coincide with peak ulility system demand. 0.08 will be
usad for prescriptive rebates (Ref 2)
W _EE . .
= Bulb watla t supplied CFLs; = 14W and 18 W. These are in the twe bulb kit.
A = Bulb waltage replacad by supplied CFL; = 60 W and 7SW.
GRY Saved = Gallons per year of hot waler saved with high-sfficiency showerhead (for one shower per day) or aeratar assuming 65% of
= water low is hot water. Showerhead = 1635 gallons per year per shower, Aeralor = 423 gallons.
Delta T = Change [n lemperature of water from incoming waler lemperature to water heator tamperature setling. Detta_T is 74 degrees
- F. (Reference 5)
HGE = Hoat goneration efficiency based on sieady-state watar heater efficiancy. Used valus of 0.76 . {Referenca 3)
|sPo = Number of showers per day = 1.32 based on 2.64 people per home and 2 bathrooms_ (Reference §)
Incremental Ciosts = Incremental costs of measure as seen in Table 1.
Transmission Distribution Loss Fector {TDLF) Transmission Distribution Loss Factor = 7.14%, the parcentaga loss of aleclricity gs it flows from the power plant lo the

customer, calculated using factors from Enhanced DSM Filing - SRD-2

Net-lo-Gross F T
¢ ross Factor (NTG) = We will use 100% for schoal education kits as thess kits would not be available withoul the program.

O&M savings = Operation and Maintenance savings arg assumed to be zaro for the easy sevings energy kits,

€O Deemed Easy Savings Energy Kit.xls Deemed Savings 1
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Tabte 1. {Reference 1,6)

Measure M Life Incremantal Cost

CFLs 6.61 years (Reference 1) $20.57
Shower heads 6 years {Reference 6} $10.28
Faucet aerators 5 years {Relerence &) $10.28
Pravided by Gustomer. Vorified during ME&V:

Number of kits distributed Yes

Changes Fromn 2008:

‘This is @ new program for 2009

Referances

1. US DOE US Lighting Market Charactarizallon Study 2002

2. Composite 'Wallages, Operating Hours and Celncidence from CFL METERING STUDY FINAL REPORT, Prepared for: Pacific Gea & Elsctric Company,
San Diego t3as & Electric Company, Southem Califormia Edison Company, 2005

3. Deparimeni of Enargy Domestic Hot Watsr Appliance Calculator

4, Japanese study: “The effacts of variation in bedy temperature on the preferred waler temperature and flow rate during showering”
Authors; Tadakatsu Ohnaka, Yutaks Tochihara, Yumiko Watanabe. Affilistions: a) Department of Physiological Hyglene, The Institute of Public Heallh,
Minato-ku, Tokyo, Japan: b} Facully ¢f Homs Economics, Jissen Women's University, Himo, Tokyo, Japan.

5. Handbook of Water Uss and Conservation, Denver Waler Conservation

6. CALMAC; California Maasurement Advisory Commities.

CO Deemed Easy Savings Energy Kit.xls Deemed Savings 1
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Energy Efficient Showerheads

[Resldental natural gas cusiomers are eligible lo feceive a iree Tigh-eficiency showerhead to help reduce energy and waler use. I
Algorithms: .
lShuwerhead Nalurai Gas Savi P A e o T e . LY i O PN |
Nel Dih T S A RS TR NN A T N LR
Variables:
GPY_Saved = Gallon's per year of hol waler saved wilh high-efiiciency showerhead (Tor one shower per day) assuming 65% of water
= fRow is hot water. Showerhead = 1660 gallons per year per shower (Referénce 2)
Delta T = Change in lemperature of water from incoming waler temparaiure to waler heater temperature setung. Delta_1is 74
- degrees F. {Reference 1)
[HGE = Heal generafion efiiciency based on sleady-slate water heater efficiency, Used value of 0.76. (Reference 1)
SPO = Number of showers psr day = 1.32 based on 2.84 people par home and 2 bathrooms. {Referance )
8.33 Conversion from gallons lo pounds of water
Incremental Costs =cosls provided.by. vendor; = $5 per showerhead -
NTG = Nei-io-Gross Faclor - We will use 70% for showerhieads. (Reference 4}
O&M savings: = Water savings are assumed to be 1258 galions per year @& $0.003/gailon = $3.77 per shower head
Measure Life = 10°years
Provided by administrator: Verified during M&V:
Showerhead received by customer Yes
Showerhead installad by cusiomer Yes
Assumpftions:

- 2.5 gpm replaced with 2.0 gpm, resulting In 1,660 gallons of annual water savings per shower. (reference 2)
+ 1.32 showers per day at 6.9 minules per shower (referance 2,3}

Changes From 2008:
This Is a new program for 2009

References

1. Departmerd of Energy Domestic Hot Water Appliance Calculator

2. Japanese study: "The effecis of varialion in body temperaiure on the preferred water temperalure and flow rate during showering®
Authors: Tadakatsu Ohnaka, Yulaka Tochihara, Yumlko Walanabe, Affiliations: a) Departmen! of Physiological Hygiene, The Institute of Public Health,
Minato-ku, Tokyo, Japan; b} Faculty of Home Economics, Jissen Women's University, Hino, Tokyo, Japan.

3. Handbook of Water Use and Conservation, Denver Water Consarvation

4. Net-lo-Groas factor is an assumed installation rata for showerheads based on Xcel MN study and aggressive CO follow-up

Deemed Savings CO Deemad Energy Efficient Showerhead.xls Page 1
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Energy Management Systemn/Controls (EMS) SAVINGS TECHNICAL ASSUMPTIONS
Program: EMS Efficiency

This is a custom program including both gas and electric measures. Customer may apply for rebate under the EMS Program. Each EMS project will be analyzed
individually by Xcel Energy. Technical variables required for the analysis will be obtained from the customer or vandor. Analysis will be based on good
engineering practices and standards.

Calculatlons:

Electrical and gas energy savings and electrical demand savings will be calculated basad on the project-specific details, Each project will undergo
an engineering review in accordance with standard engineering practices. Where prescriptive elements exist, the review will be in accordance with
the caleulation methodologies detaited in the prescriptive programs.

Assumptions:
A net-to-gross factor of §7% will be used for electric measures and a net-fo-gross factor of 83% will ne used for gas EMS projects, reference Nalional Energy
Efficlency Bist Practices Report (hitp:/www.eebestpracticas.com). Gas measures will assume one half of the free rider factor of electric because gas measures

are new to Colorado.
A transmission distribution loss factor of-8.38% will be used for EMS projects. Reference the Enhanced DSM filing, SRD-2; no significant system changes have

been noted since then.

for retrofit lighling assume no change in number of fixtures

Operation and Maintenance Savings will be calculated for each specific project based on project details.
Life of-product is 10 yéars,

Changes from 2008

Gas measures have been added to the program for 2000,
Measure life for the program have been changed form 7 to 10 years.

Deemed Savings CO Deamed Energy Management Systems, xls 1
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Program: ENERGY STAR New Homes Rebates

Residential nalural ges and electric cuslomers nceive o cash rebale for implementing ENERGY STAR energy efficlencies.

Algorithms:

Required me:sures savings (Customer XW) = (Baseline HERS - ftad_HERS) x kW_per HERS
Requiced me:sures savings (Cuslomer XWh} = {Braeline_HERS - Measured: HERS) x kWh_per HERS
Required meitsures savings (Gross Dih) = {Baséline_HERS - Measured HERS) x Dih_per HERS

Demand Savings (KW)

20 CFLs Electric Energy Savings (kWh) and Eleclic

Energy end demand savings end annual hours of operalion for compact fluorescent lamps are based on dela and calcudations
derived from the 2002 US Lighting Markel Characterization performed for (he Department of Energy in 2002. Energy savings
are 840 kWh and demand savinga are 0.93 kW,

enargy savings (kWh)

Clothes washer natural gas savings (Dth) end electric

Energy savings for the clotherswashar ware based on {he Energy Ster Clotherswasher Savings Caleulalor:
http:/h anergyatar.g dex.cim?c=clolhv h.pr_clothes_washers. This assumed a gas waler heater home, 50
savings e generated for gas and electric. Savings is 0.88 Dih and 26 Kwh.

energy savings (kWh}

Dishwasher natursl gas savings (Dth) and sleciric

Energy savings for the dishwasher wera based on (he Energy Star Dishwasher Savings Calculalor:
nitp:iwww.energysiar.govindex.cim? h.pr_dishwash This assumed a gas water healer home, 80 savings are
generated for gas ond electde. Savings is 1.27 Dih and 77 kWh.

Reirigarator ¢leciric encrgy savings (kWh)

lEnefw savings for he refrigeralor were based on the Energy Star Refrigerator Savings Cakeulator:
hitp2/www.energysiar.goviindex.cim?eerelrig.pr_rafrigerators. Savings |s 93 kwWh.

Net DIb = Gross Dirx NTG

Energy Savings (Gross GGenerator kW) = Cusiomer Kvh /{1-TOLF)

Dernand Savings {Gross Generalor kW) = Guslomar KW x-CE / (1+TDLFY

Energy Savings {Net Genarator kWh) = Grgss Generalor kWh x NTG

Dernand Savings {Nel Generalor kW) = Gross Generalor kW x NTG
Variablos:
Basaline HEIS = Home En Raling Syslem baseline for home location from Table 1.
As_Bullt HERS = Home Energy Rating Syslem for consirucied home, calculated for gach home.
KW _per_HEFES = 0.0024 kW, based on average lotal running lime of lumace and air condilianar of 2 548 howrs
kWh_per HERS = 6.1 kWh per HERS paint, based on simulated ENERGY STAR home with HERS scare of 75
Dih_psr HEF'S = (.98 Dth per HERS point, based on simuaied ENERGY STAR homa with HERS score of 75

Transmission Disiribution Loss Factar = 7.14%, lhe percentage loss of eleciricily as il flows from the power planl o the

TOLF cuslomer, calculated using factors from Enhanced DSM Fliing SRD-2
CF Coincldence Factor = the probability Ihat peak demand of the lights will coincide with peak ulilily system demand from Table 2
NTG Nel-lo-Gross Facior = We will usa 94% based on reference 5.
[O&M savings Operslion and Mainlenance savings = We vll assume g Q&M savings.

CO Deemed Enemy STAR New Homes.xls
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Location Tquare Foolage of Homo Baseline HERS or o Eligi
City of Bould 3,00_0 and below 70 60

City of Bouldar 3,001 - 5000 60 51

City of Bouldar 5,001 or above 35 30
[Mountain Communillas All 100 80
Oiher Areas A L[ - 35
Tabloe 2. Mozsure Life and Cost

Typo of measure: Mopsure life: Incremental cost: Colneld: factor:
Ceiling insulation 20 years (Raference 1) [5206 [Reference 8) NiA

HE [umace AFUE 92% 18 years (Refarence 12) $331 (Relerence 13} A

ACH reduclion 10 years {Raferenco 1) $550 {Reference 7) A

Water heater 57 lo 62 EF 15 years (Reference 355 {Relerence 13) NIA

CFLs 8.2 years {Reference 9| $71 {Reference 10) 4% (Reference 13)
Clolfies washer 111 years (Referance 16) . %200 {Reference 14} 4:47% {Ref 14)
inhhwasher 1 ysars.{Referenca 15) $30 (Reference 14) 2.45% (Reference 14)
Refrigerator replacement 13 years (Relerence 14) $30 (Reference 14) 1

Provided by Customer: Vorified during MEV:

Home size inlo and lype of equipment Yes

HERS scare Yes

Blower door test Yes

Assumptionn:

The baseline hame had an exisiing level of insulation in the altic of R-38 and the change case had an alevaled inaulation level of R-44.
The bageline home had an sxisting ACH of 7.08 and the change case was 4.6 ACH,

Tha baseline furmace had an AFUE of 78%, which is the federal minimumn efficiency standard,
The baseline water healer iz a 40 gailon capacity with an 57 EF.

CO Deemed Energy STAR New Homes.xds
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Changas From $008:
This is & new program for 2009

[Buliding Characteristics for Standard Home Used for Modoling:

Singla famity home

Two slortes with unfinished condilioned b

Five bedrooms, two balhroom

2450 squarn feel abava grade, 1225 aguare feet below grade

Basemen|

HVAC; Gas Fumace and Central AC

Orlentalion: Square home with each of the four sides facing one of the
cardinal direclions wilh the same amounl of window space on each orientation

Rooflng composite shingles — madiurn color

Doors. woo!

The duct supply, duct return and sir handler are ln condilioned space
No shading was d

Reforancos:
1. California Measuremenl Advisory Commities (CALMAC) Protocols, Appendix F (wwaw.calmac.orglevents/APX_F.pdl).
2. 2006 Rezidential Energy Usa Colorado Service Area - Xcel; Bruce Neilson
3. Americar Housing Survey for Denver - US Census Bureau
4, ¥co! Ene;gy CO DSM Polential 2005 - prepared by Kema
5. National Energy Efficiency Best Practices Sludy - Residential Single-Family Comprehensive Wealhesization Best Practices Report from December 2004,
6. RS Means Repair and Remodeling 2007 at a cosl of $0.028 per square foot per increase in R-valua,
7. Nalional Znergy Audit Tool {NEAT) and Fronlier estimales.
5. EEGP web sita - Tacoma Residentisl Weatherizallon program.
9. US Lighting Merkel Characierization Sludy performed for the Department of Energy in 2002
10. MEEA/ES Change A Light campeign info
11. Xcel Enorgy estimata
12. Oraft Technical Suppon Document: Enargy Gonservalion Slandards for Residentisi Fumacas and Boilers, Efficiency Stondards for Consumer Producls
Prepared fer US DOE, Seplember 2006
13. California Energy Commission's Database for Energy Efficient Resources {DEER)
14. www.erergystar.gov
15, DOE 2007
16, Applianze Magazine, September 2007

0O Deamed Energy STAR New Homes.xis Deemed Savings k|
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Program: ENERGY STAR Retailer Incentive Pilot Program

This is a pilol program designed to increase the sales of energy efficisnt technologies by providing rebates directly {o rel2llers Lhat sefl ENERGY STAR appliances and elettronics such as
ramaralors. clothes washers, dishwashers, room gir condilioners, televisions and ouillng fans.

Algorithms:
]Energy Star Flefrigerator eleciric ensrgy and demand

aavings (KWh and kW)

Energy savings for the refrigerator were based on the Energy Star Refrigarator Savings Calculator:
hitp:/Naww.snergyslar.goviindex.cim?c=refrig.pr_refrigarators. Savings is 93 KWh and D.011 kW,

Energy Slar clathes washer natural gas savings (Gross
Dih) and sleciric enargy and demand savings (KWh and
kW)

Energy savings for the clotherswashor were based on the Energy Star Clotherswasher Savings Calculalor:
http:/www.energystar.goviindex.cfm?c=clotheswash.pr_clothes_washers. This assumed a gas waler heater home, 8a savings ate
ganersted for gas and electric. Savings is 0,88 Dth, 26 kWh and 0,66 kW.

Energy Stanl dishwasher natural gas savings {Gross Dth)
and electric eaergy and demand savings ( kWh and kW)

Energy savings for the dishwasher ware basad on the Energy Ster Dishwasher Savings Calculator:
hitp:ivaww.anergysiar.govindex.cim?cedishwash.pr_dishwashers. This assumed a gas water haater home, so savings are
generated for gas and efecire. Savings is 1.27 Dth, 77 kWh and 0.36 kW.

Energy Star roam alr condltioner alectric energy and
demnand savings (KWh and kw)

Enargy savings for the room air condilioner (AC) wers based on the Energy Star Room AC Savings Calculator:
http:Awww. enegystar.govindex cfmTc=roomac.pe_room_ac, Savings is 59 kWh and 0.094 kW,

Energy Star tedavision electric anergy and demand
savings (kWh and kW)

Energy savings for the television were based on the Enargy Star Television Savings Galculator:
hitp:iAwww.enargystar.goviindex.cim?cadishwash.pr_dishwashers. Savings is 52 kWh and 0.022 kwW.

Energy $tar culling fen enargy and demand savings (KWh
and kW)

|Energy savings for the ceiling fan wese basad on the Energy Star Television Savings Calculatot:

{hitp:ivwww.energysiar.govindex.cfm?c=refrig.pr_refigerators. Savings fs 180 kWh and 0,12 kW,

Net Dih o Gross Dth x NTG i

Electrical Energy Savings (Gross Generator kWh) = CuslomerkWh / {1-TDLE)

Electrical Demand Savings (Gross Generator k) = Customer kW.x CF./'{1-TOLF}
|Electrical Energy Savings (Net Generator kKWh} = Grosg-Generator KWheNTG .

Electrical Demand Savings (Net Generator kW) » Gross Generator kW x NTG

Variables: —

NTG Nel-lo-Gross Factor = We will use 80% based on /efarence 1.

CF Coincidenca Factor = Probabllity that peak demand of the bulb will coinclde with peak ulility systern demand,
TDLF Transmission Distribution L.oss Factor = 7,14%, the percentage loss of eleclicity as it flows (rom the power plant to the custormaer,

calculated using factors from Enhancad DSM Fillng SRD-2
Q&M savings Operation and Mainlenance savings = We will assume no O&M savings.

.Deemed Savings

CO Deemed ENERGY STAR Retaller Incentive.xis



Appendix A, Docket No. 08A-366EG

ool 2ol

Coincidence Factor:

Type of Meaguny: Measure Life: Incremental Cost:
Eneryy Star Refrigerator 13 years (Refarence 2) $30 (Referance 2)
Energy Star Clolhes Washer

Energy Star Cishwasher
Energy Star F.oom AC
Energy Slar Television
Energy Star (elling fan

11 years (Reference 7)
11 years (Referanca 4)

9 years (Relerence 2) $30 (Reference 2)
6.2 years {(Reforence 3) $0 (Reforenca 2}
10 years (Reference 2 86 (Reference 2}

Changes from 2008:
This program is new for 2009

Referencea:
1. NYSERDA market iransformation efforts
2. Energy Star Calculator DOE 2004
3. Cansor.um for Energy Efficlency
4. Appliance Magozing, Saptember 2007
5. MN Cocling Coincidance Factor
6. CA CFL Metering Sludy Final Repornt 2005
7. DOE 2007

Deemed Savings

100% {fully diversified load)
4.47% (calkculated)

2.45% {calculated)

T5% (Reference 5)

5% (assumed value}

8% (Rafaranca 6)

€0 Deemed ENERGY STAR Retaller Incentive.uls
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Program: Evaporative Cooling

Prescriptive rebates will be offered for the purchase and installation of evaporative coolers. Two liers of rebales are offered based on the Evaporative Efficacy of
the unit and the type of media. Tha rebates and analyses are based on a nominal 3 ton cooling load. Tier t units are slandard efficiency evaporative coolers. Tier
2 units are high efficiency evaporative coolers {(see assumptions for details). Credit will be calculated based on the number and type of units installed, and the type

of the existing unit.

Algorithms:

= Ref air_energy - (MotorHP x Motor_kwW Constant/Tier1 Motor_eff x LF, evap x EFLH) = 1840 kWh

Refrigerated air to Tier 1 savings:
|Enor§i Savings (Customer kWh)

Demand Savings {(Customer kW)

= Ref air demand - (MotorHP x LF_evap x Motor kW _Canslant/Tier1 Motor_eff) = 2.2 kw

Refrigerated air to Tier 2 savings:
|Energy Savings (Customer kWh)

l= Rel_air_energy - (MolorHP x Molor_kvW_Constant/ Tier2Motor_eil x LF _avap,_eficient X EFLH) = 2085
kWh

|bemand Savings (Customer KW}

|= Ref_air_demand - (MolorHP x LF_evap_efficient x Motor_kW_Constant/Tier2Molor _eff) = 2.43 kW

Tier 1 to Tier 2 savings:

Energy Savings (Customer kWh)

= (MotorHP x Motor_kW_Constant/TieriMotor_eff x LF_evap x EFLH) - (MotorHP x
Motor kW Constant/Tier2Motor_eff x LF _evap_efficient x EFLH) = 362 kWh

Demand Savings (Custorner KW}

= (MotorHP x LF_evap x Motor_kW_Constant/Tier1Motor_eff) - (MolorHP x LF_evap_efficient x
Motor_kW_Constant/Tier2Motor_eff) = 0.24 kW

Electrical Energy Savings {Gross Generator kWh)

= Customar kWh / {1-TLF)

|Electrical Demand Savings {Gross Generator kW)

=-CuslomarkWiEF / (1:TLF)

{Electrical Energy Savings (Net Generator kWh)

= Gross GeneratorkWh x NTG

|Electrical Demand Savings (Net Generator kW) = Gross Generator KW.x NTG
Varlables:
Ref_air_energy = modeled hourly energy use of home with 3 ton 13 SEER standard AC unit in Denver using ESPRE. We

will use 1,358 kWh, (Reference 1)

Ref_air_derand

= BIGH/EER x 1000. We will use 3.22 kW (Reference 2)

Tier1Motor_eff Standard evaporative cooling motor efficiency. We will use 0.7. (Reference 3)
Tier2Motor_eff High efficacy evaporative cooling motor efficiency. We will use 0.7. {(Reference 3)
LF_evap Load factor for standard evaporative coolsr of 0.80. (Reference 5)

LF_evap efiicient Load factor for high efficiency evaporative cooler of 0.689. (Referance 5)

Deemed Savings

CO Deemed Evaporative Cooling Rebate.xls Page 1
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Motor Horsepawer - We will use 1.0725 to represent the motor size for an evaporative cooler which

MotorHP corresponds to the cooling output of a 3 ton AC unit. (Reference 5)
Motor_kW Constant kW conversion / HP = D.746
EFLH Effective full load hours {700 houts) (Reference §)
= Goincidence Factor, the probability that pes peak demand of the coolers will coincide with peak ulilily system
CF demand. 0.80 will be usad for prescriptive rabates (Reference 5)

Transmission Distribution Loss Factor = 7.14%, the percentage loss of eleclricity as it flows from the power]

e {plant to the customer. calculated using factors from Enhanced DSM Filing SRD-2

NTG Nat-to-Groas Factor = We will use 50% for standard AC lo standard evaporative cooling, and 100% for
remaining pn?jects based on Xcel Ensrgy program exparience.
= Incrementat-cost.of efficient technology over. basefine technology:. Cosls.will be; -provided by customer if

Incremental Costs available, if not, assumed costs will ba used. AC unit = $1268(Reference B), Std Evap Cooler =
$400({Reference &), ME Evap Cooler = $2200(Reference 8)

O&M savings = Operation and Maintenance savings related to waler use ara listed in Table 1.

Measure Life = 10 years (Reference 4) ]

Provided by Customer: Verifled during M&V:

Type of unit installed (Tier 1 or Tier 2) Yes

If Tier 2, type of unit previously installed (AC or None} Yes

Deemed Savings CO Deemed Evaporative Cooling Rebate.xls Page 2
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Assumptions:

Table 1. Operation and Mainrtenance Savings (Refarence 9)

Base System New System 0&M Savings
Refrigerated Air Standard Evap Cooling (Tier 1) 3 (1985
Refrigerated Air Hight Efficient Evap Cooling (Tier 2) $.. - (5:08)
Standard Evap Cooling (Tier 1) Hight Efficlent Evap Cooling (Tier 2) 3 14,79

Qualifying equipment must be new and be a permanently installed direct, indiract or two-stage evaporalive cooling unit. Portable coolers or systems with vapor
compression backup are not eligible, nor is used or reconditioned equipment.

Tier 1: Qualifying evaporative cooling units must have a minimum Industry Standard Rated airflow of 2,500 CFM

Tier 2: Qualifying evaporative cooling units must have a minimum Media Saturation Effectiveness of 85% and above. The units must be installed with a remote
thermostat and a periodic purge water control,

Referonces:

1. ESPRE Z.1 engineering model: Simplified anergy analysis methods for residential buildings

2. Building America, Research Benchmark Definitions, Pg 9, hitp://www.eere.energy. govibuildings/bullding_america/pdfs/37529.pdf

3. Average motor efficiency for 0.75 hp motor from NEMA, hilp:/Avww. eere.energy.gov/buildingsfappliance_standards/commercial/pdfs/small_motors_tsd.pdf

4. Kinney, Larry. New Evaporative Cooling Syslems: An Emerging Sclution for Homes in Hot Dry Climates with Modest Cooling Loads. SWEEP

5. Summit Eue/Nexant Study - Motor HP, load factor, EFLH

6. An average of the price for a 13 SEER. Goodman (http:/fwww.acfactoryoutlet.commome.asp?p=lisigoodman.asp&cat=73&sort=14ah=1) and the price as noted
in the DOE's AC calculator spreadshest (www.energystar.gov/ia/business/bulk_purchasing/bpsavings_calc/Calc_CAC.xls) is assumed.

7. http:ﬂwww.google.conﬂproducls?q=home+depoﬂevaporative+cooler+oust&ie=UTF-B&oe=uu-8&rls=org.mozilla:an-US:official&clienl=ﬁrefox—
a&um=1&sa=X&oi=product_result_group&resnum=1&ci=title

8. htip:/www tooibase. org/TechinventoiyllechDetails.aspx?ContentDetaillD=750: “A two-stage evaporative cooler with a cooling capacily equivalent to a three-ton
conventional system retails for about $1,800." The California Energy Commission states that installation costs are equivalent to refrigerated air systems, so only
equipment cost is included in this analysis (http:{www.consumerenergycenter.orglhome/hesting_cooling/evaporalive.html: "Installation costs of swamp coolers are
comparable to alr conditioning units").

9. O&M Savings based on manufacturers water use data and an assumed $3/thousand gallons cost for water

Deemed Savings CO Deemed Evaporative Cooling Rebate.xls Page 3
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Furnace Efficiency

Prescriptive rebates will be offered for new Condensing Furnaces and replacement of current furnaces.

Algorithms:

Furnace Savings (Gross Dth) = AlLX (BFUH.~ (BTUH GEERB/EFEh)) x_Hrs £1,000,000 E

Net Dth = Gross Dth x NTG

Variables:

Hrs = Annual operational hours per year of the furmace = 2864, based on the BIN data for Denver from
ASHRAE. Reference 1.

EFFb =Required Efficiency of Baseline fumace (AFUE), as defined in the 2006 IECC. Itis 78%.

EFFh = Required efficiency for higher efficiency fumace (AFUE). The customer provides the rated nameplate
efficiency, eithar 92% or 94%.

BTUH = Brilish thermal unit per hour - Rated fumnace BTUH nameplaie data provided by customer on rebate

1,000,000 =Convarsion from 8TU to dekatherms = 1,000,000
=Allitude correction factor for Denver which is 0.80. This factor represents the reduced capacity of a

Alt furnace at increased altitude. Standard reduction is approximately 4% per thousand feet, therefore we
will use 20% for Colorado furnaces.

Measure Life = Length of lime the furnace equipment will be operational = 15 years (Reference 4)

. = Cost of the baseline technology. For Retrofit, the cost is $0 since the baseline is to continue to operate

Baseline Cost the existing system. For New Construction, the cost is that of the lower efficiency option. Costs
assumed to be $9.71 per 1000BTU/h capacity (reference 2

High Efficiency Cost = Installed cost of high efficiency unit assumed 1o be $42.48 per 1000BTUH (Reference 2)

NTG Net-to-gross = 77% {Reference 3)

Pravided by Customer: Verified during M&V:

New furnace size (BTUH) Yes

New furnace efficiency Yes

CO Deemed Furnace efficiency.xls Deemed Savings E 1
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Assumptions:

- Each furnace is replaced with the same size on a 1 for 1 basis.

- Prescriptive rebates are only given for fumaces put into service, rebates are not given for backup furnaces.

- Service iife of typical furnace is 20 years (per FEMP), 15 years used In the calculations. Reference 5

- Furnaces must have a minimum efficiency of 82% AFUE for a rebate, and 94% AFUE or higher efficiency will recelve a larger rebate.
- The baseline efficiency for the furnace is based on 2006 |IECC, minimum of 78%.

- Efficiency of all furnaces is Annual Fuel Utilization Efficiency ("AFUE")

Changes from 2008:
There was no prescriptive program in 2008

References:

1. Bin Temp & CO Bin Hrs are taken from ASHRAE, to determine operating hours in Denver area. See table 1, used 2864 hours.
2. The average baseline and high efficiency costs are based on the California DEER database.

3. Net-to-Gross factor from Summit Biue 2006 Midwest Residential market Assessments DSM Potential Study

4. Measure life from the Federal Energy Management Program (FEMP),

CO Deemed Furnace efficiency.xls Deemed Savings 2
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Heating System Rebatos

Residential natural gas customers receive a cash rebate for purchasing high-efficlency heating equipment.

Algorithms:
F:gmaoe from AFUE 78% to 82% (Tier 1): Energy savings for the gas fumace were calculated in EnergyGauge using-a.baseline home miodel calibrated lo iypical home
Nalural gas savings (Gross Dih size and characieristics for.the Denver area (see below for characteristics) = 9.8.0th
Furnace frorn AFUE 78% to 94% (Tier 2): Energy savings for the gas-lumace were calculated'in EnergyGauge.using‘a‘ﬁaﬁline-home.model calibrated'to typical home
Natural gas 3avings (Gross Dth) size and.characleristics for the Dénver area {see below forcharacteristics) = 11 Dih

Energy savings for the gas boiler were calculeled in EnergyGauge using a basefine home-model calibrated to typical home
84% boller natural gas savings {Gross Dth} |7 ang characlaristies for the Dienver area {see below for characteristics) = 3.0 Dih

Net Dth = Gross Dth x NTG

Variables:
TG Nel-lo-Gross Factor = We will use 77% (Reference &)
{Measure kfe = 18 years (Reference 5)

Incremeontal cost: _
High-efficiency furnace rated at an AFUE of 92 is $450, {Reference 1)
High-efficiency fumace raled at an AFUE of 94 is $505. {Reference 1)
High-efficien

boiker rated at an AFUE of 84 is $440. (Relerance 1)

Provided by Customer: Verified during M&V:
Efficiency of new unit (Fumace 92%, 94% - Boiler 84%) Yes
Changes From 2008:

This is a new program for 2009

Deemed Savings CO Deemed Haating System Rebate.xls 1
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[Beiiding Characteristics for Prototype Home Used for Wdellng:
Single Family
Two story (Raferenca 3)
3 badroom 2 bathroom (Reference 3)
2000 square feet (Refarence 3)
Basement foundation (Reference 3}
HVAC:
heating - gas fumace 78 AFUE (55.9 kBtu unil required} - 85% of homes have gas heating, and 78% of which are forced air fumaces (Reference 2)
cooling - 58% have Central Air Conditioning model required a 2.5 tan unlit to meet the cooling loat {Reference 2}
alr hand'er ig in the basemant and supply ducts and return ducts are assumed to be in majority interior space
Windows:
61% of homes have double pang windows (Reference 2}
double pane low-E are standard {Reference 4)
Model azsumes 15% of wall area glazing
applied a u-factor of 0.53 (average between clear glass double pane and low-£ )
Insulation Levels:
Existing Ceiling Insulation: R-19 {Reference 4}
Existing Wall Insulation; R-11 (Reference 4)
Basement Assumptions
Assumed basement walls to have R-11 insulation
Basement is considered finished space but not conditioned
Tha air handter is located in the basement
Some homes will have smaller sections of the basement conditionad — maybe a bonus room elc, however this cannot be easily modeled in EnergyGauge
Appliances (Reference 2)
85% have dishwashers
74% electric ranges
88% and £9% have clothes washer and dryer (electtic)
85% water healing is gas - model used a 40 gallon storage tank
88% of hames have ceiling fans
Average Customer Energy Consumption: (Reference 2)
kWh annually: 9,000 roughly for a 2,000 square foot home
Therms annually: §35
References:
1. California Energy Commission's Database for Energy Efficient Resources (DEER) http/iwww.anergy.ca.govideer
{Does noliinclude laber of equipment rental fees as this measure is considered a replace on bumout)
2. 2006 Rasidential Energy Use Colorado Service Area - Xcel: Bruce Nellson
3. Americian Housing Survey for Denver - US Census Bureau
4. Xcel Energy CO DSM Potential 2006 - prepared by Kema
5. Draft Technical Support Document: Energy Conservation Standards for Residantial Fumaces and Bollers, Efficlency Standards for Consumer Products:
Residential Central Air Condilioners And Heat Pumps, Prepared for US DOE, September 2006
6. Summit 8lue 2006 Midwest Residential Market Assessment and DSM Fotential Study.
7. Baseline cosls from RS MEANS Repair and Remodeling Cost Data 2007

Deemed Savings CO Deemed Heating System Rebate.xls 2
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Home Lighting & Recycling .

Home Lighting Program encourages the purchase of compact fluorescent lamps (CFLs) and recycling of all fluorescent lamps.

Algorithms:
El;lctn'ca_l E:nergy Savings (Customer kWh) =Number_of_Bulbs x (kW_Savings_per_Bulb) x Hours
lEIectricaI Demand Savings (Customer kW) =Number_of_Bulbs x (kW_Savings_per_Bulb)

Electrical Energy Savings (Gross Generator kWh) = Customer kWh / (1-TDLF)

Electrical Demand Savings (Gross Generator kW) = Cusgtomer kW x CF / {(1-TDLF}

Electrical Energy Savings (Net Generator kWh) = Gross Generator kWh x NTG

Electrical [}lemand Savings {Net Generator KW} = Gross Generator kW x NTG

Variables:

Number_of_Bulbs = Number of bulbs sold

= kW savings per replaced bulb. We will subtract the manufacturer provided wattage for each CFL

kW_Savings_per_Bulb from the waltage of the incadescent bulb it replaces. The incadescent wattages will be determined

based on the CFL waltage as seen in Table 1.

‘= Hours of operalion per year for the bulb. Hours of aperation will be determined by assuming that
there ara three existing CFLs in each home. A sample of customers will be used to determine the

Hours
distribution of bulbs purchased per customer. This distribution of bulbs/purchase will be used to
determine the average hours of newly installed bulbs per Table 3,

CF = Probability that peak demand of the bulb will coincide with peak utility system demand. 0.08 will
be used for all CFLs based on Reference 1.

Measure Life = Measure life for the avarage CFL sold will be 7 years; (8000 hr life/1.119 hrfyr).

TOLF Transmission Distribution Loss Factor = 7.14%, the percentage loss of electricity as it flows from the
power plant to the customer, calculated using factors from Enhanced DSM Filing SRO-2

CO Deemed Home Lighting & Recycling.xis Deemed Savings 1
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Incremental Cost of Bulbs = From Tabla 4 (Ref 3)

= We will use B3% for residential home lighting. Per Settlement NTG = 83% = 93% - 10%
Installation Rate assumption.

Net-to-Gross Factor

Q&M savinys = Operation-and Mainténance savings are assumed to be zero.
Provided by Program Vendor: Verified during M&V:
Number and type of bulbs purchased Yes

Assumptions:

Average house in CO already has 3 CFLs installed

Tahle 1 - Existing lighting wattage and coincidence factors for residential lights (Reference 1,5)

Replaced
CFL Watiage Range Incandescent Bulb
Wattage
9-12 40
13- 16 50
17-23 75
24 - 30 100
31 - 52 150

Table 2 - Hours of opoeration by spacs (Reference 2}

Number of Lamps | Annual Operating | Total Instalied
per Space Hours per Space Lamps
Kitchen 5.11 1210 5.11
Qutidoor 4.06 1027 9.17
Utility Rogin 1.81 [LL 10.98
Living Room 5.97 864 16.95
Dining Room 1.23 829 18.18
[Family Room 2.38 772 20.56
Garage 4,23 720 24.79
Office 1.16 708 25.95
Bathroom 6.88 669 32.83
Hall 5.12 516 37.95
closet 0.77 513 38.72
Other 2.05 435 40.77
Bedroom 9.94 408 50.71

Purchased lamps are installed in most frequently used localions in deciining order; €.9. first 5 in Kitchen, next 4 in Quidoor locations etc.
CO Deemed Home Lighting & Recycling.xls Deemed Savings 2
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Table 3 - Average hours for newly installed bulbs

Total Hours for|  Average
Newly Purchased Newly Installed| Hours of
‘Total Number of Bulbs in the House Bulbs Per Bulb Hours Bulbs Neawly
1 - 1210 HNA NA,
2 - 1210 NA NA
3 - 1210 NA NA
4 1 1210 1210 1210
5 2 1210 2420 1210
[ 3 1027 3447 1149
7 4 1027 4474 1119
8 5 1027 5501 1100
9 5] 1027 B528 1086
i0 7 288 7416 1059
11 8 868 8304 1038
12 9 864 9158 1019
13 10 864 10032 1003
14 11 864 10898 991
15 12 884 11760 980
[Table 4 - Average Coet 1able
Gross Retaiu $3.23 |per bulb
Baseline $0.50
Incremental $2.73
Rebate $1.30
Net Retail $1.43

CO Deemed Home Lighting & Recycling.xls Deemed Savings 3
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Changes from 2008:
Home lighting is adding a bulb recycling service for 2009,

References:

1. CFL METERING STUDY FINAL REPORT, Prepared for: Pacific Gas & Electric Company, San Diego Gas & Electric Company, Southern California
Edison Company, 2005 - Composite watlages and coincidence factor

2. US DOE, US Lighting Market Characterization, Navigant Consulting, 2002, Annual operating hours

3. Cost Data Source: 2006 MEEA Change A Light Change the World Program for 15W and 26W lamps. These costs are an upper boundary as lamp prices
are significantly lower for more cormmon 13W lamps (vast majority of residential lamps), and all lamp prices decrease.

4. Deemed Savings Database, Minnesota Office of Energy Security, 2008. CF, Hours, kW, Costs

CO Deemed Home Lighting & Recycling.xls Deemed Savings 4
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Program: Home Performance with ENERGY STAR Rebates

Reskientlal natural gas and electric customers receive a cash rebate for implementing multiple snergy efficiency improvements.

Algorithma:

REQUIRED: Atiic insulation and bypass saaling
natural gas savings (Gross Dth) end electric energy
and demanl savings (kWh and kW)

Enengy savings for the attic insulation and bypass sealing were calculated in EnergyGauge using a baseline home
model calibrated to typical home size and characteristics for the Denver area (see below for characteristics.) Savings is
5.9 Dth, 180 kWh and 0,13 kW.

REQUIRED: Air sealing and weather-stripping
nalural gas savings {Gross Dth) and electric energy
and demand savings (KWh and kW)

Energy savings for e air sealing and wealner sinpping were calculated in EnorgyGauge using a baseline home model
catibrated to typical home size and characteristics for the Denver area (see below for characleristics.) Ak infitration is
measured as Air Changes per Hour {ACH); savings come from reducing the air infillration through leaks,
weatherstripping, holes elc. Savings is 7.4 Dth, 64 KWh and 0.03 kW,

REQUIRED. 20 CFLs electric energy savings and
demand savings (kWh and kW)

Energy and demand savings and ennual hours of operallon for compact fluorescent lamps are based on data and
calculations derived from the 2002 US Lighting Market Characterization performed for the Department of Energy in .
2002, Savings is B33 kWh and 0.925 kW.

Wall insulation natural gas savings {Gross Dih) and
electric energy and demand savings (kWh and kW)

Energy savings for the wall insulation were caleulated in EnergyGauge using a baseline home modei calibrated to
1typical home size and characiteristics for the Denver area (see below for characteristics.) Savings is 32,3 Dihfyr, 830
kWh and 0.31 kW.

Setback thermostat natural gas savings (Gross Dih)
and electric 2nergy and demand savings (kWh and
kW)

Energy savings for the thermostal selbeck were calculated in EnergyGauge modeting using a basefine model home
calibrated to typical homa size and characteristics for the Denver area (see below for characteristics.) Savings is 3.6
Dth, 175 xWh and 0.07 kW.

New HE Furnace AFUE 92% natural gas stavings
(Gross Dith)

Energy savings for the gas fumace were calculated in EnergyGauge using a baseline home mode) calibrated to typical
home size and characteristics for tha Denver area (ses balow for characteristics) = 7.8 Dth

New HE Funhace AFUE 94% naturat gas savings
(Gross Dth)

Energy savings for the gas fumace were calculated in EnergyGauge using a baseline home model calibrated 1o typical
home size and charactaristics for the Denver area (ses below for characteristics) = 8.8 Dth

Tankless water heater 82% natural gas savings
(Gross Dih}

Energy savings for the gas waler healer were calculated in EnergyGauge using a baseline home model calibrated to
typical homa size and characteristics for the Denver area (see below for characteristics) = 5.9 Dth

Power vented water healer natural gas savings
{Gross Dth)

Energy savings for the gas waler heater were calculated in EnergyGauge using & baseline home model calibrated to
typical home size and characteristics for the Danver area (see below for characterislics) = 2.1 Bth

Dishwasher naturai gas savings {Gross Dth) and
electric energy and demand savings (kWh and kW)

Energy savings for the dishwasher were based on the Energy Star Dishwasher Savings Calculator:
hitp:/iwww.aenergystar.goviindex.cfin?7c=dishwash.pr_dishwashers. This assumed a gas waler heater homa, s0 savings)
are generatad for gas and eleciric. Savings is 1.27 Dth, 77 kWh and 0.36 kW.

Deer  3avings

CO Deemed Home Parformance with ENERGY STAR.xis
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Clothes washer natural gas savings (Gross Oth) and Energy savings for Ihe clotherswasher were based on the Energy Star Ciotherswasher Savings Calculator:

electric energy and demand savings {kWh and kW)

hitp:/fwww.energystar.goviindex.cimTc=clotheswash. pr_clothes_washers. This assumed @ gas water heater home, so
savings are generaled for gas and efectric. Savings is 0.86 Dth, 26 Kwh and 0.66 kW.

Refrigerator replacement electric energy &nd
demand savings (kWh and kW)

Energy savings for the refrigerator were based on the Energy Star Refrigerator Savings Calculator:
htip:/iwww.energystar. goviindex.cim?e=relrig.pr_refrigerators, Savings is 93.41 KWh and 0.011 kW,

Relrigerator recycling electric energy and demand
savings (kwWh and kW)

Enargy savings Tor the reTrgeralor are based on shipmanl-weighled average eMciencies of unils manulaciured fom
1893-2000 with appropriate degradation faciors applied o calculate baseline anargy consumption
(htip:fenduse.Ibl.goviProjects/RED.himl) Demand savings are based on using an Avarage kWiPeak kW ratio from
Deemed Refrigersator Savings for Texas developed by Frontier Associates. Referenca 8. Savings is 988.9 kWh and
0.13 kKW,

Net Dth = 3ross.Dth x NTG i

Electricat Energy Savings (Gross Generator kWh)_|= Custorner kWh'/ (F-TDLE)

Electrical Demand Savings (Gross Generator kW) |=-Cistomer kW x CF /{1-TOLF}

Eleclrical Energy Savings (Net Generator kWh = (5ross Generator KWh x NTG

Electrical Demand Savings (Net Generator kW) = Gross Gansrater kW x NTG

Variables:

NTG Net-to-Gross Factor = We will use 94% based on reference 5.

CF Coincidence Factor = Probability that peak demand of the bulb will coincide with peak ulility system demand. As seen
in Table 1 based on Reference 1.

O&M savings Operation and Maintenance savings = We will assume no Q&M savings.

TOLF Transmission Distribution Loss Faclor = 7.14%, the percentage loss of elactricity as it flows from the power plant 1o the

customer, calculaled using faclors from Enhanced DSM Filing SRD-2

Table 1. {(Roference 1)

Type of measure: Measure lifo: incremental cost: Coincidence Factor
Attic insulation and 55 seall 20 years (Reference 1) 3588 (Reference 6}

Air sealing and weather-siripping 10 years (Reference 1} $272 (Reference 7) NA
CFLg 8.8 years (Reference 9) $63 (Reference 10 8%
Wall insulation 20 years {Reforance 1) i$2=150 {Reference 6} NA
Setback tharmostat 5 years (Referonce 11) $50 (Reference 11) NA
HE furnace AFUE 92% 18 years {Reference 12) 390 (Relerence 13) NA
HE furnace AFUE 54% 19 years {Reference 12} 1440 (Raference 13] NA
[Tenkless water heater §2% 20 years {Reference 1) 750 (Reference 1: NA
Power vanlnd waler heater 15 years (Reference 1) 175 (Reference 12 NA
Dishwasher 11 years (Ralerence 15) 30 (Reference 14} 2%
Clothes washer 11 years (Reference 18) 15200 {Reference 14) 2%
Refrigerator replacement 13 years (Reference 14) |$30 {(Referenca 14) 100%
Refrigerator recycling 7.3 yoars (Reference 14} |$C (Refersnce 11) 100%

Desmed Savings

CO Deemed Home Performance with ENERGY STAR.xls
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Providaed by Customer: Verified during M&V:
Type of Measures Implemented Yes
Assumptions:

The baseline home had an existing level of insulation in the altic of R-19 and the change case had an elevaled insulation level of R-40.
The baseline home had an existing ACH natural of 0.60 and the change case had a 25% reduclion to 0.45 ACH natural.

The baseline home had an existing level of insulation in the walls of R-0 and the change case had an eievated insulation level of R-11.
The baseline water heater is a 40 gallon capacity with an Efficiency Factor (EF) of 59%.

Changes From 2008:
This is a new program for 2009

{Buliding Characterlistics for Prototype Home Used for Maodeling:
Singie Family
Two story (Reference 3)
3 bedroorn 2 bathroom (Reference 3}
2000 square leet (Referenca 3)
Basement foundation {Reference 3}
HVAC:
heating - gas fumace 78 AFUE (55.9 kBtu unit required) - 85% of homes have gas heating, and 78% of which are forced alr fumaces (Reference 2)
cooling - 59% have Central Air Conditioning model required a 2.5 ten unil to meet the cocling load (Referenca 2}
air handler is in Ihe basement and supply ducts and refum ducls are assumed tc be in majority interior space
Windows:
61% of homes have double pane windows (Reference 2)
double pane low-E are standard (Reference 4)
Model assumes 15% of wall area glazing
appiled a u-factor of 0.53 (average between clear glass double pane and low-E )
Insulation Lavels:
Existing Ceiling Insulation: R-18 {Reference 4}
Existing Wall insulalion: R-11 (Referenca 4)
Basement Assumptions
Assumed basement walls to have R-11 insulation
Basemaenl Is considered finished space bul not conditioned
The air handler is located In the basement
Soms homes will have smaller sections of the basement conditioned — maybe a bonus room etc, however this cannel be easily modeled in EnergyGauge

Deemed Savings CO Deemed Home Performance with ENERGY STAR.xls 3
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Appliances (Reference 2)
85% have dishwashers
74% elechic ranges
868% and £:9% have clothes washer and tryer {eleciric)
85% waler heating is gas - model used a 40 gallon storage tank
88% of homes have ceiling fans
Average Customer Energy Consumption: {Reference 2)
kwWh annually; 9,000 roughly for a 2,000 square foot home
Therms annually: 835

References:
1. Californla Measurament Advisory Committee (CALMAC) Protocols, Appendix F (www.calmac.orglevents/APX_F.odi).
2. 2006 Rusidential Energy Use Colorado Service Area - Xcel: Bruce Neilson
3. American Housing Survey for Denver - US Census Bureau
4. Xcel Energy CO DSM Potential 2008 - prepared by Kems
5. Natianal Energy Efficiency Best Practices Study - Residential Single-Family Comprehensive Wealherization Best Practices Report from Decamber 2004,
8. RS Means Repair and Remodeling 2007 at a cost of $0.028 per square foot per increase in R-value.
7. Nalional Energy Audil Tool (NEAT) and Fronlier estimates.
8. EEBP web site - Tacoma Residential Weatherizstion program
9, US Lighting Market Characterizatien Study performed for the Department of Energy in 2002
10. MEEA/ES Change A Light campaign info
11. Xcel Energy estimate
12. Draft Technical Support Document; Energy Conservation Standards for Residential Furmaces and Boilers, Effiiciency Standards for Consumer Products
Prapared ior US DOE, September 2006
13. California Energy Commission's Database for Energy Efficient Resources (DEER)
14, www energystar.gov
15. DOE 2007
16. Appliaace Magazine, September 2007

Deemed Savings CO Deemed Home Performance wilh ENERGY STAR.xis 4
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Residential natural gas customers receive a cash rebate for instaliing insulation in their existing single-tamily home or one-to-four unit property.

Mmmﬁ:

savings (Gross Dth)

Altle Insulation and bypass sealing natural gas

Energy savings for the atfic insulation and bypass sealing were calculated In EnergyGauge using a baseling home model
calibrated to typical home size and characteristics for Ihe Denver area {sea below for characteristics.) Savings is 5.9 Dthiyr.

Ajr sealing and weather-stripping natural gas
savings {Gioss Dih)

nergy savings fof the air sealing and wealher sinpping wera calculated in EnergyGauge using a baseline home model
catlbrated fo typical home size and characlerislics for the Denver area {see below for characteristics.) Alr infiltration is
measured as Air Changes per Hour {ACH); savings come from reducing the air infiltration through teaks, woatherstripping,
holes etc. Savings is 7.4 Dthiyr.

Wall insulalion nalural gas savings (Grass

Energy savings for the wall insulation were calculated in EnergyGauge using a baseline home model calibrated to typical

o
Net Dth

home size and characteristics for the Denver area (see below for characteristics.) Savings Is 32.3 Dthiyr.

=GrossiDin x NI1G: - e o R A
Variablos: _
NTG Net-to-Gross Faclor = We will use 89% based on reference 5.
|0&M savings = Operation and Maintenance savings are assumed 1o be zeno for the insulation rebates.
Type of insulation: Measure life: Incremental cost:
Atlic insulation and bypess sealing 20 years (Ref 1) $560.00) {Reference 6)
Air sealing and weather-stripping 10 years (Reference 1} $272.00} (Reference T}
Wail insulation |20 years {(Reference 1) $2,080.00](Reference 6)
Provided by Customer: Verified during M&V:
Attic insulation depth, type of insulation and size of altic Yes
Blower doo: test report and visual inspection of areas sealed, caulked, etc. Yes
Validation cf wall insulation, materials used and square footage or walls Yes

Assumptions:

The baseline home had an existing level of insulation in the allic of R-19 and the change case had an elevated insulation level of R-40.
The baseline home had an axisling ACH natural of 0.60 and the changs case had a 25% reduction to 0.45 ACH natural.
The baseline home had an exisiing level of insulation in the walls of R-0 and the change case had an elevaled insulalion level of R-11.

Changes From 2008:
This is & new pragram for 2009

Oeemed Savings

CO Deemed Insulation Rebate,xis
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Single Family

Two story (Reference 3)

3 bedroom 2 bathrgom (Reference 3)
2000 squive feet (Roference 3)
Basemenl foundation (Reference 3)

HVAC:
heating - gas fumace 78 AFUE (55.9 kBtu unit required) - 85% of homes have gas heating, and 78% of which are forced air furnaces (Reference 2}

caoling - 59% have Central Air Conditioning mode! required a 2.5 ton unit Lo meet the cooling load {Reference 2)

air hancler is in the basement and supply ducts and relum ducts are assumed to be in majority Interior space
Windows:

61% of homes have double pane windows {Reference 2)

double pane low-E are slandard (Reference 4)

Model 2ssumes 15% of wall area glazing

applied a u-factor of 0,53 (average between clear glass double pane and low-E )
Insulation Levels:

Existing Ceiling insulation: R-18 (Reference 4}

Existing Wall Insulation; R-11 (Refersnce 4)
Basement Assumptions

Assumed basement walls to have R-11 insulation

Basement is considered finished space but not conditioned

The alr hzndier is located in the basement

Some hornes will have smaller sectians of the bassment conditioned — maybe a banus room ete, however this cannol be easlly modeled in EnergyGauge
Appliances {Referonce 2}

85% have dishwashers

74% electric ranges

88% and 39% have clothes washer and dryer (elactric)

85% water heating is gas - model used & 40 gallon storage tank

68% of homes have ceiling fans
Avarage Customer Energy Consumptlon: (Reference 2)

KWh annwally: 9,000 roughly for a 2,000 square foot home

Therms annually. 835

[BTJIIdIng Characteristics for Prototype Home Used for Modeling:

References:
1. Catifornia Measurement Advisory Committee (CALMAC) Prolocals, Appendix F (www.catmac.orgfevents/APX_F.pdf).

2. 2008 Residential Energy Use Colorads Service Area - Xcel: Bruce Nellson
3. American Housing Survey for Denver - US Census Bureau

4, Xcel Energy CO DSM Potential 2006 - prepared by Kema
5. Nalional Energy Efficiency Best Practices Study - Resldential Single-Family Comprehensive Weatherization Best Practices Reporl from December 2004,

8. RS Means Repair and Remodeling 2007 at a cost of $0.028 per squars foot per increase in R-value.
7. National Energy Audit Tool (NEAT) and Frontier estimales.

Deemed Savings CO Deemed Insulation Rebale. xis 2
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Lighting Efficiency

Prescriptive rebates will be offered for replacement lighling equipment. New Construction rebates will ba offered for new facilities or spaces overhauled for a new

purpose.

Cuslom rebates are avallable for fighting-related improvements that are not prescriplive.

Algorithms: _

Eleclrical |Demand Savings (Customer kW) = { kW_Base - kW_EE ) x HVAC_cooling_kWsavings_factor

Electrical Energy Savings (Customes KWhiyr) = ( KW Base - kKW_EE ) x Hrs x HVAC_cooling _kWhsavings,_factor

Natural Gas Savings (Dih) = ( kW_Base - kW _EE ) x Hrs x HVAC _heating_penalty factor

Lighting Controls -Electrical Energy Savings (Customer

{kWhiyr) =(kW connected ) x {1-PAF) x Hrs x HVAC_gooiing_kWhsavings _factor

Lighting Controls -Electrical Demand Savings (Customer

kW) =(kW connected) x (1-PAF) x HVAC_cooling_kWsavings_factor

Lighting Controls -Natural Gas Savings (Bth) =(kW connected) x {1-PAF) x Hrs x HVAC _heating_penalty facior

Eleclrical =nergy Savings (Gross Generator kWh) = Customer kWh / (1-TDLF}

Electrical Demand Savings (Gross Generator kW) = Customer kW x CF / (1-TDLF)

Electrical Energy Savings (Net Generalor kWhj = Gross Generalor kWh x NTG

Electrical Demand Savings (Net Generator kW) = Gross Generator kW x NTG

Varjables:

Hrs = Annual Operating Hours. Hours to be obtained from Table 2. The type of facifity Is to be supplled by
the customer.
= Baseline fixtura waltaga (kW per fixture) determined from stipulated fixture watlages from Standard

kW_Base Fixture information. Fixture type provided by customer. Table 3 is an example of a Standard Fixture
infermation table.
= High Efficlency fixture wattage (kW per fixture) delermined {rom stipulated fixture watlages from

KW_EE Standard Fixture information. Fixture type provided by customer. Table 3 is an example of a Standard
Fixture information table.

N = Cooling System energy savings faclor resulting from efficient lighting from Table 1. Reduction in
HVAC_cooling_kWhsavings_factor lighting energy results in a reduction in cooling energy, if the customer has air conditioning. Existence

CO Deemad Lighting Efficiency.xls Deemed Savings 1
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HVAC_cocling_kWsavings_factor

= Cooling system demand savings factor resulting from efficient lighting from Table 1. Reduclion in
lighting demand resuits in a reduction in cooling demand, if the customer has air conditioning.
Existence of alr conditioning to be provided by customer.

HVAC_heating_kWsavings_factor

= Healing sysiem penalty factor resulting from efficient lighting. Reductlon in lighting demand results in
an increase in heating usage, if the customer has air conditioning. A value of -0.00088738 DihvkWh
iven by {Reference 4),

CF = Coincidence Factor, the probability that peak damand of the lights will coincide with peak ulility system|
demand. CF will be determined based on customer provided building type in table 2.
Measure Life

= Length of time the lighting equipment will be operational, see Table & for Measure Lifetimes

Baseline Cost

the existing system. For New Construction, tha cost is that of the lower efficiency option. Costs given
by (Referance 5) and vendors.

High Efficiericy Cost

= Cost of the High Efficiency technology. Costs given in Deemed Fixture Table (Reference 4)

kW connectad ?:l connacted fixture load, determined as the sum of stipulated fixture wattages from Deemed Fixture
able.
PAF Stipulated power adjustment factor based on control type from Table 4.
TOLF Transmission Distribution Loss Factor = 6.39%, the percentage loss of electricity as it lows from the
power plant to the customer, calculated using factors from Enhanced DSM Filing SRD-2
NTG Net-lo-gross = 96% (Reference 5)

Incremental ocperation and maintenance cost

= Olher annual savings or costs associaled wilh the electrical savings. For Lighling, this consists of

additional natural gas for heating. Methodolagy given by (Reference 4).

Provided by Customer:
Number of Fixtures

Lighting equipment type
Bullding typ:z

Existence of air conditioning

CO Deemed Lighting Efficiency.xls

Verified during M&V:
Yes
Yes
Yes
Yes

Deemed Savings




Assumptions:

lower efficiency options,

- In the Technical Assumptions, one will note that the Operating Hours does not appear, but

Appendix A, Docket No. 08A-366EG
Dec.R08-1243, Page 88 of 143
[ s e

- Each replacement lighting fixture is going in on a one-for-one basls for existing fixtures. New construction fixtures are put in on a one-for-one basls instead of

rather a madifled version. The melhodology defines kW Savings on

{he basis of difference in kW with the HVAC Coaling demand factor. The Annual Energy Savings takes into account any heating that has to be added.

Tabile 1: HVAC Interactiva Factors {Refarence 2)

Oceupancy Sensor - Ceiling Mount

CO Deemed Lighting Efficiency.xls

Deemed Savings

1and 3)

HVAC_cooling_kWhsavi|HVAC_cooling_kwW
HVAC system ngs_factor savings_factor
Healing only 1.00 1.00
Heating and cooling 1.11 1.33
Table 2: Coincident Peak Demand Factors and Annual Operating Houts by Building Type (Referonce
— . 'igmual Oporating
Bullding Tpe CF Hours
Qffice 78% 3435
Restaurant 94% 4156
Retail _94% 3068
Grocary/Supermarket 94%, 4612
‘Warehouse 96% 2388
Elemen./Secand. School 73% 2080
College 71% 5010
Health B4% 3392
Hospital 84% 4532
Hotel/Motal 51% 2897
Manufacturing 96% 5813
Other/Misc. 96% 2278
24-Hour Facility 94% 8234
Sately or Code Requirad 96% 8760
Tahle 3; Example of T8 Lighting-Rofsrence 6 - Full table in Deemed Fixture Table tab
Technology _lkw
1 Lamp T12 0.039
1 Lamp T8 0.031
Table 4: Stipulated Powar Adjustment Factors (Reforence 1 and 7) - Full table in Deemed Fixture Tablo tab
Control Type PAF
no controls 1.00
Occupancy Sensar - Wall Mount 0,70
0.70
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Daylighting - Continuous Dimming 0.57
Daylighting - Multiple Step Dimming 0.65
Daylighting - On/Off 0.73
Table 5: Total Connocted Fixturo Wattages (Reference 7) - Full table in Deemed Fixture Table tab
Connected Fixtures |kW_connocted

1 2-lamp T8 32W EL Ballast Fixture 0.058
|2 2-lamp T8 32W EL Ballast Fixtures 0.116
3 2-lamp T8 32W EL Ballast Fixtures 0.174
4 2-lamp TH 32W EL Ballast Fixtures 0.232
1 4-lamp T 32W EL Ballast Fixture 0.112
2 4-lamp T& 32W EL Ballast Fixtures 0.224
3 4-lamp T& 32W EL Ballast Fixtures 0.338
4 4-lamp T& 32W EL Ballast Fixtures 0.448
Tabla 6: Moasure Lifetimos In Years [Refercnco 4}

Measurg [Lifetime In_Yoars

CFL legs than 19W 5
Low Wattage T8 Lamps ) 8)
[integrated £5W Ceramic Metal Halide 7l
T8 Lighling Systems 18]
T5 Lighting Systems 18]
Lighting Controls 18|

CO Deemedi Lighting Efficiency.xls Deemed Savings 4
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Ghanges from 2008

Baseline efficiencies updated. High efficiency values updated. More measures added to program. Cost information
updated frorm various sources, Methedology now looks at market segment rather than a single operating hours value for all
participanits.

Referonces
1, Arkansas Deemed Savings Quick Start Program Draft Report Commercial Measures Final Report, Nexant. CF and hours

2. HVAC Interactive Factors developed based on the Rundquist Simplified HVAC Interaction Factor method for Minnesota,
presented on page 28 of the 11/83 issue of the ASHRAE Joumal - "Calculating lighting and HVAC interactions".

3. Technical Reference User Manual No. 2004-31, Efficiency Vermont, 12/31/04. CF and Hours

4, Deemed 3avings Database, Minnesota Office of Energy Security, 2008. CF, Hours, kW, Costs, Measure life

5. Net-to-Gross factor from National Energy Efficiency Best Practices Study{hitp:/iwww.eebesipractices.com)

8. Lighting Eifficiency input wattage guide, Xcet Energy, July, 2008, kW

7. CL&P ard Ul program Savings Documentation modified for 3022 Daylight Hours in Denver CO

CO Deemed Lighting Efficiency.x|s Deemed Savings 5
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[Postroold Forw AW_EE| Bxtur W Base[Ful Con  f Cont
1) 3270 457 37W LWmp with & Tugh stficiancy, low ballas! tactor siectronic bakast 0.025|{1) FEOT1Z 48 34w T Balfasi 043} $41.45
(2} F32T8 48~ 37W Lymp with » high afficloncy, low balast factor siectronic batdul 0.048)(2) FA0TA2 487 3w 4 betast o072 243 48]
FIZT8 48" 52W Lamp wih & Tow ballsx fecior elpctronic hatast 072|[3) FAIT12 48" 34w badest 108 $23.43]
[4] FR2TS 48" I2W L amps with & high efcisncy, low beilles! factor sisctronic balit 0.008{4) FAQT12 48" MW/ batast 144/ $38.45]
(1] FA2TS 48 30 L | with & high balast acior slecimnic ballast 0.037](2) FACT 12 48" 34W 6HG balast or2 $32.78]
[2) FA2T0 45 32w L mp with 8 high efciency, normal biasi tecior leckmnic ballast [X (3} FAOT1Z 48" MWW lic balast 108 $37.49]
(2) F3278 48" 32W L ames with & high afciency, high betest tacior facironic baliaal O.073]{4) F40T12 48 AW [T [ L 144 $37 431
FI278 45~ T3 L amps with & igh eficiancy, nomal balat FackW slecironks betast 0.083](4) FAOT12 46~ AW lamgs, snargy b mxgrietic balast 144 34435
FI2T 48 JIW Iow Ballast Enctor 8 ecyoOnic halasl 0.048011) FRET12ES & 80W 3 [T [ 347.49
[4) FIZV8 48° 32W Lamp il Jow baBast lacior § acimalc haltasl [-X FOOTI2ES & SOW [T= % 123 Akl
(4) F3ZTE 487 32 Lamps with a high eMiciandy, AoThal balast ikl sleconic balan 0.1 FOSTI1ZES B &0W Ty 123 30011
4) F32T8 48" J2W Lampe with @ high atfiency, high Bated) (acior slecironic hatast 0.141{4) POST12ES & S0W | [~y 8| 532}
4) FI218 48 32W [.wmp wih § high sficlancy, iow balas! fclor #lsyonic bakasi 025](2) FAOT12 48" 34 [0 0,072/ .
(2) F32T8 48° AW |.amp with 8 hiph efficiency, low balidi ficior ol boirni: Dalsl Q48]E) FAOT12 487 J4W batesi .108/ £37..
(21 F3278 46" J7W | amo with & high efficiency, low ballmsi leCior $1BCeonic Dals) O48](d) FADT12 48" HW batsxi 0144 $37.40)
(2} FX218 45" 27W . #np with & high sfficency, low ballis 1SC\Of 6lbeionic ballast 048;1] FOBTI12ES & BOW. bstal DO78) 3749
1) FZ8T5 amp wiih 1,0 balus! factor slacironic betasl 032{[1) FagT12 45" Jaw savin batsal 043 340 50
[2) FZBT5 Lampa with —1.0 babes) facior aleciranic batas 05| [2) FAOT12 48 JdW bates DT2] $40.00
(3 F2075 lamps with ~1.0 bates fector electonic batas QUS| L) FA0T12 4l AW [} [T 108} 382.60
43 F20T5 lamps with ~1.0 batant facior sloctnanic baflast 120 (43 FAOT1Z 487 AW [ balas L 144] $70.00
Fluore sct 1) 98", T-8 lamp, slectronic baflas) 9,058 [ Fuorsscent, (1) 987, 1-12 [T 00781 503 45 $20.004
1) F3ATSHO 45.5° lsmps with & 1.0 hailast factor siecironic batatl 0.002 | inzmnin 1) 150 0,150, $27.00 $20.75
1) FSATSHO 458" imipa with & ~1.0 balisst facior sinctronis bakast 0062 (2) FADT 12 480 Jawy he: by gl [X1f] $27.00 $27.00
1) FSATSMHO 43 8 tamps with 8 ~1.0 ballsal fncior slocranis belast 0.082]{3) FAOT12 48" JW balavi  108; $48.00 348.00
(2] FSTSHD 4507 lemps with 8 = 1.0 ballaal facior slecitnis baas 0.117][4) FA0T 12 46° JAW ] 144l 300 $32.00
o481 0%, T-6 sy, kow powe fecior slectronic balest 0.084/Fi 08" T-12 bakast 123 $103.45] $20.00|
r withy & =1.0 ballssi factor shecunnic 117 Meint Hellde [1) 150W [ 512,88 $110.00]
" Largs with O batas! inctor shochmnic ballest high bay . V17 Mttt Helda, (1) 175W L1155 $im 110
- i D balast Sy slecuonis .170] Metsl Habde, (1) 2500 .205 $272.07 110 09
r With = =1.0 balls! (Behl slechionis DEtay), 234 Mabil Hulide, (1) 400W . 458) 320331 3110 00
3" ipmps with & ~1.0 hallas! iactol afbchionic bakast, high by S50 INtatel 1) 400W 458 3203.01 $110.00]
B} FAATSHO 45.8° tampy with a —1,0 halleal iacior lecorti: balai, tigh by 408 [Metsl 1) T30 [T 721 3110.09
10} FSATSHO 45 8" iempe with 8 ~1.0 batiest Hclor sioctonic batad], hegh biy: 583 Natal 1] 1000V 1.080) 34073 $110.
FAZTB 45" 32W |.amps wih a high effidency, high beliss! tecior stecionic billt, Nigh bay .06 | Medal 1] 150W 0.100 $140.00 2.
FATT6 48" 32W Lamps wilh » high gfficiency, hiph haties) tacior siecioric BABS I, igh bay 003 Mgl H: 1) 176w [E3H 31404 342
(#) FYITH 487 32 LI wiha balayi (ntior blectronic bale 154 | Motel 1] 250W $153.00 $83.75]
{8} FA2T8 48° 32W wiha [] ballss! facior slectronic balssly, 188 |Matal Hasde. (1) 400W 458 126000/ 383
B) FAZTH 45~ AW I.smpe with 3 high siilcancy, normal batas! fackor slectronic Gakests, high ba ). 224 istad Halbde. {1) 400W lamp 458} 3265.00 38000,
12) FIZV8 45 3ZW Lamps wih 8 high sMiclency. nonmal balacl iscior slecironic batadis, high bay 338/ Meinl H 1) 750W [T] $357.50 $1427.50
16) F321B 48" 32% Lamps weh @ high sffidency, nomud balasi facior slecironic hallasts, hiph bay A48FMatel Hatte, (1) 1ODOW | 080 $530.00 170
18) FAZT8 46 22V Lamps with & high siicency, oormal balles faior stecironic bakests, high bay 0.85] hiotal Hallde, (1) 1000W ty .080| $534.00 117400
mTawm%m-gm.mmmwm%mg 0.755] Matal Habds, {1) 100! D80 $538 1178.00
Fluorescent, 487 7-8 lemps, VHLO Befmsly 0279 | Msial Hitiow, (1) 400W Q458 $%3.00] 37.00]
8] Fiuorescant, 48°T.8 minps, VHLO Bafasls 0.555|weinl 1) THOW La 0.850) 3242.00 $20 08
cani, 48 7.8 lampa, VHLO Balesis G703 Meinl 1) 1000WY 1.080) .00, $20.00
Screw-n CFL, 1-CF oW, magnalc batiaal 4.011|Incander 1A 15W, no balsal 0.0 58. $4.31)
Scrow-in CFL_1-CF 9, mdg Danasl 0.01 1] Intand; 1-A 25W, no battasl ' $4.1
Screw-in CFL. 1-CF S\, magnetic bakast [ X]] 1A 40W, 00 balisyt D. X 3431
Screwdn CEL, 1.CF OW, msg Doty oo 34 15N, no batss) 004; 36 $4.31)
Sorewsn CFL_1-CF 15W, megnetia eyl 001 [y 5l [ $4.%

CO Deemad Lighting Efficiency.xis Deemed Fixtura Tab 1
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Saew-in CFL 1-CH 15W, magnetc balas) 0.017]Incands: 1-PAR B5W, nobaltast [X $4.31
Screw-i1 CFL, 1-CI* 11W, magnetc beliesl 0 G TN Inchrii: 1A S0W, 1o baltegl [:X 38. [IRY
Seraw-in CFL, 1-CF 11W, magneds oatest .01 Incandescent, 2-A 25W, no batas 0.0 54, $4.31)
Hand-Wired CRL 7-PL 42W. | slactronke halas 0. [Motal Hil 100V, [ [} 483, 340,
Herd-Wred 251 32w, 1 shectunic balasl [-X T0OW, Dakast 0.1 42 S50
[Harm-Wirsd CFL 2P 28W, 1 slacironic batasl D052 Malet TOW, ballari [’] (L F)
Hard-Wired 2-PL 23W, 2 mepneic baliasls 0 1-A 1500 no batiest 1) $112.24
Harg-Wirpd CFL, 2.P1 23W, 2 magnetic balasls 2.A T5W, no balies! L3 $112.24 3501
Ham-Wirad CFL, 2PL 23W, 2 mag balwiis 3-A SOW, no balasl 1! $112.24 3504
Harg-Wirgd CFL, 2 PL 23W, 2 meg balkasls [] incanda. 3-A 80V, o balas 1) 112 1504
Hard-Winsd CFL, 2:2D 33W, 1 slactronic balas! 0,074 Incaricd! 2-AA50W, 0o baltesl 102
[Hard-Wired CFL 2-20 S8W, 1 slecironic batas 0.07. 3-A 100W, no 31004 350,
Hard - Wired CFL, 2-20 30W, | slacironic belias! 0074 1.PAR 150W, no beldel . 102, $30
Hard-Wired CFL, 2.20 38W, 1 slectronic batast 007 1-PS30 MIOW, no balest 3103 180
Hand-Wired CFL, 2-20 ZBW, 1 slactronic bekaxt [ Inganhde: 2-A 1DOW, no belast 102. 350
Hend-Wired CFL, 2-20 2EW, 1 slectonic badas [:X 3-A TEW, no bellsyl 5102 150
Had-Wired CFL, 2:20 25W, 1 slecironic belesl -4 40W, o bl 1024 350
Hard-Wirsd CFL, 2-20 28W, 1 slectranic baliasl 4-A OOW, no balast 3102 $50.
Hard-Wired CFL, 2.0 28W, 1 sleciranic ballast L 058 incanciescant, 4-A T5W, no balasl $ X
Hard-Wared CFL, 2,20 28w, 1 slocimnic hallast X d-4 100W, o balast [ X E L1 S0
Hawd Avired .20 20w, 1 viscionic belast [:X 1:  200W, no balla 31024 $50.
HerdWhed PL ITW, eripaiic batiasl [] Ieanda 2.A BV, no balasl .Y, 78, [T
Her-Wired CFL, 1:PL 32W, magnelc betact n3eand, 3-A SOV, o Bkl k] L1 X [T
Havd-Wired CFL, 1:-PL 37W, Mm 1-R 120W, né baliasl 1 [1]]
Herd- Wared Cf -PL 32W, 1 stecironic haliest St Halide, S0W, batast $78 40 |
Hand-Whrad Cf L 28W, magnatic befesl 0 1-A 100W, no beltan) A $74 8
Hard-Whred CFL, 1-PL 28W, Mg [T [} [ 2-A 50W, no batesl Al 374 40,4
Hard-Wirad CFL, 1-PL 28W, magnatic bales! Ij 1R 160W, no bellast . I BTA 40,
Hard-Waid CFL 1-PL 200 magnelic balawt InCande: 1-PAR 00V, no haltast 1 (31T 40
Hind-Wired CFL 1-PL 23W, magnete bakes! Incanda: 24 40W, no balast [.X $70.1 40,
Hang-Wirsd CFL 1L 2YW, magracs bakes! 024 1-R DOW, no ballast [1] 1 $40:
Hard-Wusd CFL 1-PL 23W, magric balssl .02 1-FAR AN, no belast 0 A 40
Huwd-Wirad CFL, 1-PL 20W, ballag '] Incanda: 1-A T5W, o ballasl [Y $70.1 40
Hard\Wired CEL, 1-PL 20W, magraiic balles! 0,022 Inconsdn! 1-R T5W, no ballas! 0 OF 78.1: ).
Hard-Wired CFL, 1-PL 20W, mapnatic batest 0,02 ncandescanl, 1-PAR T5W. no batast 0.07. 478.1 340
[250VV WAatal Hallde, magnetc batast L.291 00N, balast A54 (1)
476NV bolal Halds maonetc basest ) 2001FAgh Preswrs Sodum, 250W, ballugt 295 518}
[400W Matat Hilidi, Mignetic Datas A58/ 1000, baliesl 80| 5 25300
TEOW P ST (010l FHalon, ey Gaving Magnevc bakes!_ 187 175 Mekai Halide, oaisy 700 181
VT5W Puisa Siart [ Astal Hitkie_snargy seving megnetio Dahest - 101] 250W Mol balut F | $161 [
200 Pulsa Slark [4stat Hallde, megrélic JATSH 233 250W Mutal Halide, ballasl Fiil $280| 330}
200 Pulse Start [detal Halice, dalasl 5T [4004 Matsl H m He belatt A58 $203 $20]
A0V Puise Start Wetel Halde, magnetic babest 0.418] 400W Malsl Helde, Uc battas! 456 ol £20]
[750W Puise Siant hielsl Halide, magnalc tallssl 0.874] 1000VY Meiad balest LG7T (73] 330
TWLED Eu SR 0003 |30W incandewoent Ex4 SN nﬂi— [T
0.75W LEC Exi Signy 0.00025 |40 Incandesont £ Sign. a.04 $00.00]
FXTH 25W mnmmmmamtm 002 13[FI2TH 32w on B sl normnal bafiee! Eacior Ba 0.0272 k 3200/
FIITH 28W mmwmmmuu| 0.0238FFA2TY YW 0N § plandaid ol ballast taclor 00277 34 $2.00]
SH 20W, slocionic balast LFED] 078} 3102 $57
SE 20W, sleciranic batest 1R 100V Kl FiT 137
-SE J0W, olecironic nafiss) LR 120W . 120 $192 [F]
9, {-PAR JOW, glectronic badest LRV Xl [757] 85
Covpmic Watsl Hal do_ 1-5€ 20W, aloctronic balael i-PAR 100WW 100! $192 A2
Cacaric hatal Hal da. T-PAR J0W, Secuonic ballasl -PAR _160W 160 3372 181

£0 Deemed Lijhing Efficlency.xs Deemed Fixiure Tab 2
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Coramic Mow Helde, 1-5E 20W, chcironic beissl 0.028 [ireanda T-PAR 15O 0.150]

$102 132
s, 1-9€ 1m,mu-n "188]incandescent,_1-PS40 500W 0,500 [¥77] 152
160|250V Wetal Halde, batast 0291 $131 ]
[Cavamic Metal Habon, 1-SE 260W, mm |27 5[ 400W Wistal baiant 450 3253 3
45| 200V Niotal baltasl 458 5283 [F]
0.3 A00W etk i babeet 458 3253 san
G 435]400W Waisl batast 450) 253 5208
1.00 | no convch $0.00
k) Seraor - Wi Mourd $55.00
0.70 [Cotu) Senxr - Mount $125 00
0.70 - Continucus Dimming .00
0,80 0w - Démemi 30300
099 - OrvOd 38500
WW EE|Siandand Elecironic Balests W Base
025{1 Lamp 78 32W e 0031 $55.00)
).04B17 Lamp T8 10W Flduie 0058 $35.00)
072§y T8 32V Pk 0.085 SEED0)
060]4 Lermp T8 32W Flxhuis 0.112 $55.00)

CO Deemed Lizhting Efficlency.xds Deemed Fixture Tab ]
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Program: Motor Efficiency

new variable frequency drives (VFD) up to 200 hp,

Prescriptive -ebates will be oftered for new motors (Plan A} up 10 500 hp and replacement of cun'enlly operatlng motors (Plan By up 10 500 hp, and installation of

Algorithms:

[Motor Electrical Ene[g! Savings (Customer kWh)
[Motor Eiactrical Demand Savings (Customer kW)

VFD Drive Elecirical Energy Savings (Customer kWh)
IVED Drive Electrical Demand Savings {Customer kW)

= HP % LF_Motors x Conversion x_( 1/Standard_Eff - 1/ High Eff } x Hrs

= HP x LF_Motors x Conversion x ( 1/Slandard_Eff - 1/ High_Ef }

= HP x LF_Drives x Conversion x_( 1/Standard _Eff) x Hrs x % _Savings Drives

= HP x LF_Drives x Conversion x ( 1/Standard. Eff) x % Savings_Drives

Electrical Energy Savings (Gross Generator kWh!
Electrical Demand Savings {Gross Generator kW)

= Customer kWh / (1-TDLF)

= Customer KW x CF / (1-TDLF}_

Electrical Energy Savings (Net Genarator kWh)

= Gross Generator kWh x NTG

Electrical Demand Savings (Net Generator KWW)

= Gross Generator kW x NTG

Varlables:
= Annual operational hours per year of the motor. Deemed values are used for hours based on the
Hrs type and use of the motor. The customer provides the following information on the rebate form (HP,
Industrial/non industrial, buitding lype, and pump/fan/octher)
LE Mot = Motor load factor as parcentage (D - 100). The assumed value of 75% will be used for prescriptive
_Motors
motors. See Reference 3
LF Drives = Drive load factor as percentage (0 - 100). The assumed value of 75% will be used for prescriptive
= pumping drivas and 85% will be used for prescriptive fan drives. {Reference §)
HP = Rated motor horsepower provided by customer on rebate form.
High_Etf = Efficiency of high efficiency reptacement motor as percentage (0-100). The customer will provide the

model and serial number of the molor along with actual nameplate efiiciency from the new moter, If the
actual efficiency is not provided by the custom

Standard_Eif {Plan A motors and drives)

= Efficiency of standard replacement metor as percentage (0 - 100) we will use 'EPAct Efficiency’ as
specified in Table 1 based on customer provided motor size, spead, and typa.

Standard_E{f {Plan B motors}

= Efficiency of existing motor (0 - 100), We will use efficiency of 'Existing Efficiency Molors', from Table
1.

%_Savings_Drives

= Average savings achieved by installing a variable frequency drive on a fan or pumping motor, 33%
will ba used for prescriplive drive rebates. (Reference 5)

Conversion

= Standard conversion from horsepower to kW. 1 HP = .748 kW

Deemed Savings

CO Deemed Motor & Drive Efficiency.xls
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Coincidence Factor

= Probability that peak demand of the motor will caincide with peak utility system demand. 0.78 will be
usad for prescriptive rebates, see Reference 2.

ire Life

= Length of time the motordrive will be operational = 20 years, {Reference 3)

Bassline and incremental cost assumplions

= The customer will provide the model and serial number of the motor from that the size, type and rpm
of the motor/drive will determine the deemed baseline cost or incremental cost from Table 1.
(Reference 1, 3 and 6)

A transmission distribution loss factor of 6.39% will be used, This is calculated using factors from

e Enhanced DSM Filing - SRD-2
NTG Net-to-Gross factors - We wilt use 87% as the NTG for all motors programs (Refarence 7)

Incremental operalion and maintenance costs or savings

= () value assumed for this program

Provided by Customer: Verifiad during M&V:
For Motors:

New motor model and serial number (HP, efficiency, type, and speed can then be looked upina
database) Yes
Application of motor {Industrialinen Industrial) Yes
Building type where motor is installed for non industrial motors Yes
Use of motor {pump, fan, other) for non industrial motora Yes
Equipment is Installed Yes
Faor Varlable Frequency Drives (VFD):

Size, speed, type and use of motor drive is connected o Yes
Application of motor {Industrialinon Industrial) Yes
Building type where motor is Installed for non industrial motors Yes
Use of motar (pump, fan, other) for non industrial motors Yes
Equipment ts installed Yes

Asgumptions:

- Each motor is replaced wilh the same size on a 1 for 1 basis. Motors replaced with differant sizes can participate in the Custom Efficiency program.
- Prescriptive rebates are only given for motors put into service, rebates are not given for backup motors.
- Prescriptive rebates are only given to variable frequency drives installed on pump or fan applications.

- Rebates do net apply to rewound or repaired motors.

Ceemed Savings

GO Deemed Motor & Drive Efficiency.xls 2
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Table 1. Excorpt from Doemed Plan A Tables: Motor Efficiency and Incremental Cost of Premium Efficioncy Motor (Reference 1,2,3) Full table in

"Degemed Plan A Tables" tab

Motor Tag

Type (Open
Drip Proof or
Totally
Speed Enclosed Incremental
Standard or Premium Efficiency HP {rpm) | Fan Cooled) | Efficiency Cost
Premium Eticiency Mator 1 HP 1200 RPM ODF Premium Eficiency M Efficiency Motor 1 1200{ODP 82.5% $52
Exisling Effiziency Motor 2 HP 1800 RPM ODP Existing Efficiency Molor 2 1800{QDP 78.5%] -
Pramium Efficlency Motor 25 HF 3600 RPM ODP Premium Efficlency Motor 25 3600|ODP 91.7%| $ 1,030
Existing Efficlency Motor S HP 1800 RPM TEFC Existing Efficiency Molor_ 5 1800|TEFC 83.2%] -

Table 2. Excerpt from Deemed Plan B Tables: Motor Efficiency and Incremental Cost of Premium Efficiency Motor (Reference 1,2,3) Full table in

"Deemed Plan B Tables" tab

Type (Open
Drip Proof or
Totally
Speed Enclosed Incremental

Motor Tag Standard or Premium Efficiency HP (rpm) | Fan Cooled){ Efficlency Cost
Exlsting Efficiency Motor 1 HP 1200 RPM GDP Existing Efficiency Motor 1 1200]0DP 76.3%) -
Premium Eficiency Motor 3 HP 1200 RPM ODP Premium Efficiency Motor 3 1200{0DP 88.5%| § 434.20
Existing Efficiency Motor 15 HP 1800 RPM TEFC Existing Efficiency Motor 15 1B0Q|TEFC B7.2%] -
Premium Efliciency Motor 75 HP 3600 RPM TEFC Premium Efficiency Motor 75 3600ITEFC 93.6%! $  4,305.60

All SIC {Industrial)

1 2,745
25 4,087
100 6,329

Table 4: Excerpt of Operating Hours by Application, Non-industrial (Reference 3) Full table in

Building Type Operating Hours

Cffice HYAC Pump 2,000
Retail Ventilation Fan 3,261
Hospitals Other Application 4,500

Deemed Savings

CC Deemed Meter & Drive Efficiency.xis

Table 3: Excerpt of Oparatlng ours by Motor Size, Industrial Applications {Reference 4) Full table in "Deemed Plan A Tablos™ tab

“Daemed Plan A Tables* tab
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Table 5. Excerpt from Deemed ASD Tablas tab showing incremental costs for ASDs {Referenco &)

HP Average Installed price (5)
1 684
2 737
2 815
3 921
5 1,172
Table 6. Excerpt from Deemed Enhanced Cost Table tab showing incremental costs for Enhanced NEMA Premium Motors (Roforence 3)
Plan A Plan B

HP Incromental Cost Incremantal Cost
1 $69 $402

1.5 . %75 $442
2 $72 $a72

Changes from 2008:

Prescriplive rebates will be offered for Plan A motors from 201-500 hp in addition to previously offered rebates for 1-200 hp.
Prescriptive rebates for Plan B molors have been added for 2009

Prescriptive rebates for Enhanced NEMA Premium motors have been added for 2009

Roferences:

1. CEE (Censortium for Energy Efficiency) Premium Efficiency Motors Initialive - Source for premium motor efficiencies, EPAct Standard Motor Efficiencles and
baselinefincremental costs

2. NYSERDA {New York State Energy Research and Development Authority), Energy 3mart Programs Deemed Savings Database - Source for Coincidence
Factor

3. Efficiency Vermont's Technical Reference User Manual, 2004 - Source for operating hours for non-Industrial motors (p.15) and source for measure life, Source
for load factor (75%) and baseline/incremental costs

4. United States Industrial Electric Motor Systems Market Opportunities Assessment, EERE, US DOE, Dec 2002 - Source for operating hours for industrial motors
and source for load factor (Table 1-18 and 1-19)

5. Office of Industrial Eleciric Motor Systems Market Opportunities Assessment ; Department of Energy {assessment of 265 industrial facHities in 1997} - Source for
VSD opportunity In the US markel aiong with Load Factors for Fans and Pumps along with average savings.

8. NWPCC (Northwest Power Conservation Councll) RTF's (Regional Technical Forum) Archived Measures - Source for full mator cost

7. Net-to-g-o3s factor from Energy Efficiency Best Practices {hitp:/iwww.eebestpractices.com)

8. Average cost for ASD Information from Grainger {6/25/08) online

5. Assume? costs for Enhanced NEMA Premium moators are 10% higher than costs for NEMA Premium motors from Motor Master

Deemed Savings CO Deemed Motor & Drive Efficiency.xIs 4
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Table 1: Motor Elficle

Motor Tag

0.75
=746 { 1 HP = 746 kW)
0.7

and tncramental Cost of Premium Efficlency Motor (1), (2), (3}
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Standord or Premium EfficiHP

Siendard Efficlancy Mator 1 HP 1200 RFM ODP
Standand Efidency Molor 1,5 HP 1200 RPM ODP

Standacd Efficiancy Maotor

Standard £:Midency Molor 2 HP 1200 RPAM ODP

Standard Efficlancy Motor

Standarg :fficiency Motor 3 HP 1200 RPM ODP

Standard Efficiency Molor 1.5’

Standard Efficiancy Molor

Siandard Efficiency Motor 5 HP 1200 RPM ODP
Siandard (Mciency Motor 7.6 HP 1200 RPM ODP

S|gndard Eifficiency Molor 10 HP $200 RPM QDP Standsrd E
Slangard Effici Molor 15 HP_ 1200 RPM ODP Slgndard Ef Molor
Slandasg Fifficlency Molor 20 HP_ 1200 RPM ODP Slandard Ef Motor

Stendard 1 Molor 25 HP 1200 RPM ODP
Sisndard I{ficiancy Motor 30 HP 1200 RPM QDB

Standard [iHhiclency Motor 40 HP 1200 RPM ODE

Standard Efficiency Motor

Siendand Efficloncy Molor

Standard Efficlancy Molor

Standard Efficlency Motor

Siandarg lifliciency Molor 50 HP 1200 RPM OOP

Mgtor 75 HP 1200 RPM OOP

Slandard [Sficiency Molor 125 HP 1200 RPM QDP
Slendard ENcancy Motor 150 HP 1200 RPM ODP

Molor 60 HP 120¢ RPM ODP
Motor 100 HP 1200 RPM QDP

Standard Efficlency Molor

Standard Efficiancy Mator
Sandard Efficlency Molor
X Molor

OP

DP
200}00P
DP

P

Slandard Efficiency Molor 150)
Standard Eficiancy Molor 200 HP 1200 RPM Stendard Efficlency Motor 200 200]0
Standard Efficiency Motor 1 HP 1800 RPM ODP Standard Eficiency Motor 800]|0D|
Siandard £ Mator 1.5 HP 1800 RPM ODP Standarg ENiciancy Molor 1. 200]0O0P
Standard £ Motor 2 HF 1800 RPS ODP Slandard Efficlency Molor 800]00P
Standard =ficlency Molor 3 HP 1800 RPM ODP Siandard Efficiancy Molor 800100P
Stapdard =ficency Molor 5 HP 1800 RPM ODP Standand Efficiancy Molor 5 1800j00f
Standard Efficiency Malor 7.5 HP. 1800 RPM ODP. Standard Efficiency Molor 7.5 1800| ODF
Standard Effl Motor 18 HP 1800 RPM ODP Slendard Efficiency Molor 10/ 1800|0DP
Standard EIficl Motor 15 HP 1800 RPM ODP Standarg Efficiency Motor 18 1B0DJO0P
Standard Efficlancy Motor 20 HP 1500 RPWM ODP Siandard EMciency Motor 20 1800]ODP
Standard Effi Molor 25 HP 120G RPM ODP Stendard Efficlency Motor 25 1800]QO0P
Stendard Efficiency Molor 30 HP 1800 RPM ODP Standard Efficlency Molor 30 1800|00P
Standard Efficlancy Motor 40 HP 1800 RPM ODP Standard Effl a0 1800{00P
Slandars EMiciency Motor 50 HP 1800 RPM QDP Standerd Efficigncy Mator 50 1400|ODP
Standard Eficiency Motor 80 HP 1500 RPM ODP Slandard EMici Mator 80 1800|OOP
Standard Efficlency Motor 75 HP 1800 REM ODP Standard Motor 78 1800[ODP
Standard Efficency Motor 100 HP. 1800 RPM ODP Stendard Efficiancy Motor 100 1800)0DP
Standard EMciency Mator 125 HP 1800 RPM ODP Standand Effciency Motor 125 1800]00DP
Standard Efficisncy Molor 150 HP 1800 RPM ODP Standard Etficiency Motor 150 1800|0DP
Standerd EMcisncy Motor 200 HP 1000 RPM QDP Standard Efficlency Motor 200 1800/00P
Siandard Efficlency Motor 1 HP 3660 RPM ODP Standard Efficlency Motor 1 3800|0DP
Siangerd Efficiency Motor 1.5 HP 3800 RPM ODP Standard Efficlancy Motor 15 3800]0DP i X
Siandgrd Eficisncy Motor 2 HP 3800 RPM ODP Standard Efficency Malor 2 3600/ ODP X
Stendard Efficiency Motor 3 HP 3600 RPM ODP Slandard Efficlancy Motor 3 3500[00P Ml .
Standerd Efficlency Motor § HP 3600 RPM ODP ISl-ndatd Elﬁdsg Motor 5 3600]ODP 85.5 .

Deamed Plan A Tables
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Y HP 3600 RPM QR
Standard ifliciancy Motor 60 HP 3600 RPM OUP
Standand EEfliciency Miior 75 HP 3600 RFM ODP
Standard Efficiancy Molor 100 HP 3600 RPM OGP
Standard Efficency Molor 125 HP 3600 RPM ODP
Sinndard {zficiancy Malor 150 HP 3600 RPM ODP
Standarg [;fivcioncy Molor 200 HP 3600 RPM ODP
Standard [fficiancy Molor 1 HP 1200 RPM TEFC
Standard Eficiency Molor 1.5 HP 1200 RPM TEFC
Slandard IZMiciency Wolor 2 HP 1200 RPM TEFC
Siandard I Wiotor 3 HP 1200 APM TEFC
Standard [itficiency Moto 5 HP 1200 RPM TEFC
Standsed \fiiciency Motor 7.8 HP 1200 RPM TEEC
Wigior 10 HP 1200 RPM TEFC
Malor 15 HP 1200 RPM TEFC
FMliciency Mator 20 HP 1200 RPM TEFC
Standand |:ficiency Mator 25 HP 1200 RPM TEF
5 Motor 30 HP_ 1200 RPM TEFC
Motor 4D HF 1200 RPM TEFG
Standard :Miciency Motor 50 HF 1200 RPM TEFC
tandard EMciency Mator 80 HP 1200 RPM TEFC
Standard [:Miciency Molor 75 HF 1200 RPM TEFC
Standard [:Mciency Motor 100 HP 1200 RPM TEFG
Stendord i:Micency Molar 125 HP 1200 APM TEFC
Siandard Lfficiancy Molar 150 HP 1200 APM TEFC
Stendard §:flicancy Molor 200 HP 1200 REW TEFC
Standerd IiMciency Molor 1 HP 1800 RPM TEFC
Starxiard [zMciency Motor 1.5 AP 1800 RPM TEFC
Standerd CHiciancy Molor 2 HF 1800 REM TEFS
Siandard [Zficiency Motor 3 HP_ 1800 RPM TEFC
Standarg Elicancy Molor § HP 1800 RPM TEF
Standard Efficien
Slanoard (- ficiency Motos 10 HP 1800 RPM TEFC___|Standard EHicency Molo

Siandard Efliciency Malar 7.5 HP 3600 RiPM QD Molor 7. 3600[C0P 875 y
Standerd EMcency Motor 10 HP 3800 RPM O 10]__3500]0BF i L"
Siendard Efficency Molor 15 HP 3600 RPM O 15| 3800]OGP i X
Siandard Efficlency Motor 20 HP 3600 RPM Q 70]__ 3800]ODP
Siandurd 2 hici 25 &
Standard EMciancy Molor 3¢ HP 3600 RPM OCP 30} OOP
Siandard Efficiancy Moler 40 HE 3600 RPM OCP ODF

ODP

CDP

|§§§§§§[
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Swandard Fificincy Motor 15 HP 1600 RPM TEFC Standard Etficlency Molor — 18 1800| TEFC.

Standard |:Hiciensy Molor 20 HP 1800 RPM TEFC Standerd Efficisncy Molos 20 1800|TEFC

Siandar I:ficiancy Motor 25 HP 1800 RPM TEFC Standard Efficiancy Motor 25 AB00ITEFC

Standard |:fficiancy Motor 30 HP 1800 RPM TEFC Standard Efficiency Motor 30 18001 TEFC

Standard Efficiancy Motor 40 HP 1800 RPM TEFC Standand E Moior 40 1800{TEFC

Standard J:fficl Mator 50 HP 1800 RPM TEFC Standard E Molor 50 1800| TEF

Standand IzHiei Molor 60 HP 1800 RPM TEFC Standard Efficiancy Malor 80|  1800|TEFG

Standard Effici Malor 75 HP 1800 RPM TEFC Standard Efficiency Molor 75 BOO|TEFC

Standard [ Maolor 100 HP 1800 RPM TEFC | Standard Efficiancy Motor 10( 800| TEFC

Stsndend Effidency Molor 125 HP 1800 RPM TEFC | Slandard E! Molor 12 S00|TEFC 3

Standand Eficlancy Molor 150 HP 1800 RPM TE:FC [ Standard Efficiency Molor 150 18001 TEFC 85 95.0%| -
Siandard E:ificiency Molor 200 HP 1800 RPM TEFC _ |Stendard Etficiency Molor 200 1860]TEFC 925 95.0%} -

Deemad Plan A Tables GO Daemed Molor & Drive Efficlency.xts 4
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HP 3600 RPM TEFC Slendurd Efficioney Motor i JBOUTEFC

.5 HP 3800 RPM TEFC Slandard Efficiency Motor 1.5 IO TEFC

HP 3600 RPM TEFC. Standard Efficiancy Motor 2 JBOO[TEFC
HP 3800 RPM TEFC Standard Efficiency Motor 3 IE00| TEF
HP 3800 RPM TEF( Standard Effick Motor [ 3600 TEF
.5 HP 3800 RPM TEFC Standard Efficiency Molor 18 3800 TEF!

HP 3600 RFM TEFC Standard Efficiency Molor i0 JB00[TEFC

HP 3600 RPM TEFC Stendard Efficioncy Molor 15 00| TEFC

Molor 20 HP 3800 RPM TEFC Standard Efficiency Molor 20 2800 TEFC

Motor 25 HP 3800 RPM TEFC Standard Efficlency Molor 28 3800 TEFC
Moior 30 HP 3800 RPM TEFC Standard Efficioncy Malor 30 3600 TEF!

Motey 40 HP 3800 RPM TEFC, Stendard Efficl Motor 40 800| TEFC
Motor 50 HP 3600 RPM TEFC Standard Elficiency Molor 50 3B00|TEF:
Motor 80 HP 3600 RPM TEFC Standard Efficiency Molor 60| 3600/ TEF
Motor 75 HP 3800 RPM TEFC Stendard EMiclancy Motor 78]  J800|TEF

Motor 100 HP 3600 RPM TEFC | Sterdard Efficiancy Mator 100|  3600ITEFC

Stendard Efliciancy Molor 125 HP 3800 RPM TEFC | Standard Elicl Motor 1251 _ 00| TEFC

Standard Efficiency Motor 150 HP 3800 RPM TEFC _ {Siandard Efficiancy Mator 150} 3B00(TEFC

Siandard EfMclency Molor 200 HP 3600 RPM TEFC  [Slandard Efficiancy Motor 200] 38QQITEFC
Premium Efficiency Molor 1 HP 1200 RPM ODP Piemium Efficiency Maotor 1 1200,0DP
Pramium Efciency Motor 1.5 HP 1200 REM ODP Pramium Efficiency Mator, 1.5 1200]0DP
Pramium E fficl Molor 2 HP 1200 RPM OOP Pramium Efficisncy Molor 2 1200]0DP
Pramium Efficiency Moles 3 HP 1200 RPM QDP IPm‘Ium Efficlency Molor 3 1200]0DP
Premium Etficiency Motor § HP 1200 RPM ODP Premium Efficlency Molor 5 1200QDP
Pramium Efficioncy Motor 7.5 HP 1200 RPM ODP Promium Efficiancy Molor 1.5 1200{00P
Fremium EWlclency Motor 10 HP 1200 RPM OOP. Premium Eficlancy Moltor 10 1200]00P
Pramium Elficiency Molor 15 HP 1200 RPM ODP Premium E| Motor 15 1200|00P
Pramium Effclency Molor 20 HP 1200 RPM Q0P Motor 1200]00P

e
00
20 0D
Premium Eifciency Molor 25 HP 1200 RPM OOF 75| 1200[0DP
Promium E Hiciency Molor 30 HP 1200 RPM ODP 3e|___1200|0DP
Fremium E ficlancy Motor 40 HP 1200 RFM OD! 40[__ 1200[0DP
PFromium E ficigncy Motor 50 HF 1200 RPM OD! 50| 1200[00P
Premium E ciency kolor 60 HP 1200 REM OD! Molor “60[ _1200[COP
Premium Efficlency Molar 75 HP 1200 RPM ODF Molor 75| 1200]ODP
Prgmium E: Maotor 100 HP 1200 RPM Q0P Molor 00| 1200[ODP
Prembum Efficiency Motar 125 HP 1200 RPM QOP ‘Motor 25 1200[0DP
Premium Efficlancy Motor 150 HP 1200 RPM OOP | Promium Efiicikency Malor Sl 1200[00P_|
Promium Edficlancy Molor 200 HP_1200 RPM OOP Pramium Efficency Motor 00] _ 1200{QDF _|
Premium ExTiciency Malor 1 HP 1800 RPM CDP Premium Eficiency Moior 1] 1600]00P |
Pramium E-Ticiency Molor 1.5 HP 1800 RPM ODI> Premium Efficiency Moloc 15| __1800{00P
Premium E ficiancy Molor 2 HP 1800 RPM ODP mium Elliclancy Molor 2| 1aco[oDP
Pramium E-ficiancy Motor 3 AP 1800 RFM ODP Premiym Eficiancy Molor 3[__1800[C0F
Premium E diciancy Molor 5 HP 1600 RPM ODP Pramium Efiiclancy Molor 5 1800/0DP
Premium £ ficiency Molor 7.6 HP 1800 RPM ODP Pramium Eftciancy hotor 7.5{ 1800[0CF
Premim Efficiency Motor 10 HP 1800 RPM QDP Premium Eificiency Molor 10]__ 1800[00F
Premium Efficiancy Molos 15 HP 1800 RCM ODP. Premium Efficency Motar 18] 1800[ODF 15 |
Promium Efficiency Motor 20 HP 1600 RPM ODP Premium Efficiency Mator 20] __ 1800|QDP. 3.0%
Promiym Elficiancy Motos 26 HP 1800 RPM ODP Proficm Eflicincy Molor, 25| 1800/COF | 93.6] __ 63.6% $201
Pramium Eihciancy Motor 30 HP 1800 RPM ODP Premium Efficiency Molor 30] __1800[QDF 1] Ba.1% 3231
Promium Elficiency Motor 40 HP 1800 RPM ODP Premium Eliclency Motor 40| 1800[0DF 141 34,1% $240
| Peemium Elficiency Motor 50 HP 1800 RPM QUE | Pramium Efficiancy Molor 50| __1800[0DP 4.5 4.5% 3273
Pramium Eficiency Molor &0)___1800]0DF o5 es.0% 3431

Deemad Plan A Tables CO Desmed Molor & Drive Elficiency.xls ]
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Promlum E1hcioncy Molor 75 HP 1800 RPM ODP [Premium Eifciency Motor 75]___1600]ODP 3554 |
Premium E ficiency Molor $00 HP 1800 RPM OUP ‘ Sency Molor ODP 3654 |
Premium E fiiciancy Molor 125 HIP 1800 RPM ODP oDP 3841 |
Premium E ficiency Molor 150 HP 1800 RPM Q0P oOP $908 |
Premium E fickency Molor 200 HP 1800 RPM ODP GDR 3964
Premmium £ Mckency Malor 1 HP 3800 RPM ODF GDP 3§52
Premium Eflickency Mator 1.5 HP 36500 RPM [GBF_ $60
Premium E Aiciency Motor 2 HP 3600 RPM GDP 341
Prawmiaum E Miciency Motor 3 HP 3800 RPM 0D GDP_ $54
[Premium E Mciancy Molor S HF 3600 RPM ODP GDR 63 |
[ Premium E Miciernicy Motor 7.6 HP 3800 RPM ODP ODP. $123
[ Eramium E ficiancy Motor 10 HP 3600 RPM CDP® GOP 511
Promium E ficiency Motor 15 HP 3600 RPM QDI oG0P $11
[Promium E iiciency Motor 20 H 3600 RPM ODIY Prarmium Efficiency Niotor 20| __3600|0Q0P_ n
Framium Elclancy Motor 25 HP 3600 RPM ODI” Pramium Molor 25] _ 3600|CDP $201
Premium Eficlency Motor 30 HP 3600 RPM QDI* Fremiom Efciancy Molor 30| 3600[ODP $231 |
Presnium Efficloncy Motor 40 HP 3600 RPM ODI Premium Efciency Molor 40 __3600|0DP 3240
Premicm Efficiency Molor 50 HP 3600 RFM GOF Premium Eficiency Mokor su’ 3800[COPF $273 |
Premium Efficiancy Motor 80 HP 3600 RPM COP Premium Efficiency Molor 60} 3800|00P 3431
Premium Eflicigncy Motor 75 HP 3600 RiPM QDF Pramium Efficlency Molor 75| 3600|00P 3554
Framium Effciancy Motor 100 HE 3600 RPM O Pramium Eniciency Molor 100l 360000 3658
Pramlum Efficiancy Motor 125 HP 3600 REM ODP Premium Efclency Motor 25 3600[0DP $841 |
Premium Efficiancy Molor 150 HP 3600 RPM ODP Premium Etiiciency Molor 50} 3600[00P 3908
Prormium E ficiency Motor 200 HP 3600 RFM QOF Pramium Eficency Molor 00] _ 3600[QDF, 3564
Framium Efficiancy Molor 1 HP 1200 RPM TEFC Fromium Efiiciancy Molor 1) 1200[TEF 52
Frernium E Miclancy Motor 1.5 HP 1200 RPM TEFG | Fremium Efficiency Molor 15| 1200[TEFC B7.5] _ 87.5% 360
Promium Eficisncy Molor 2 HP 1200 REM TEFC Premium Efigency Molor 2] 12007 a8, 85.5% 361
Premium Efficiency Molar 3 HF 1200 RPM TEFC. Premlum Efftciancy Molor 2] 1200{TEFC [IX 29.5% $54 |
Premium Efficiency Motor 5 HP 1200 RPM TEFC Premiun Efiiciency Molor 8] 1200[TEF! ap. 89.5% 363 |
Premium E ficiency olor 7.5 HP 1200 RPM TEFC ___|Premium Effiioncy Molor 7.5)__ 1200[TEF 91 ™ 123
Pramium Eficioncy Molor 10 HP 1200 RPM TEFC Premium Efiiclency Molor 10| 1200[TEFC 91 % 116 |
Bremium ETiciancy Moter 15 HP 1200 RPM TEFC Premium Eficiency Molor 16 1200[TEFC 1.7 % 115
Premium E'Tiiency Motor 20 HP 1200 RPM TEFC Promium Effclancy Molor 20| 1200[TEFC 917 7% $115
Premium € Telency Motor 25 HP 1200 RPM TEFC Framium Efficiancy Molor 25|___1200[TEFC 53 13.0% $201
Pramium Exficiency Molgr 30 HP 1200 RPM TEFC Premiym Eficency M 30| 1200[TEF: 83 .0% 3231
Pramiur Efficiency Molor 40 HP 1200 RPM TEFG___ [Pramlum E ficiancy Molor 40| 1200|VEFC .1 4.1% [
Pramium Eilency Molor 50 HP 1200 RPM TEFG___ |Promium € faclency Motor 50| s200[TEFC M1 4. 1% $273
Premium E-Niciency Molor 60 HP 1200 RPM TEFC | Promium Eff Molor 80| 1200[TEFC 4.5 4.5% 3431 |
Promium E-ficiency Molor 75 HP 1200 RPM TEFC____|Pramum E Motor 75| 1200|TEFC .50 84.5% $554 |
Fremium ETiciancy Molor 100 HP 1200 RPM TEFC __|Premium E: Motor 00| 1200[TEFC o5 95.0%) 58
Frémium E-ficiency Molor 125 HF_1200 RPM TEFC __ Promium E 75] __ 1200[TEFC 95| 05.0% 3841
Premium Efliciency Motor 150 HP 1200 RPM TEFC___{Premium Etficiency Moter 50| 1200|TEFC 958 __85.0% 508
Pramium £ MOtor 200 HP 1200 RPM TEFG | Pramium Effilency Mator 200] __1200!TEFC .8 85.8% $964
Premhym £ Molor 1 HP_1800 RPM TEFC Premlurm Eff Molor 1 800[TEFC 855 #5.5% 357 |
Premium E(f Motor 1.5 HP 1800 RPM TEFC ___|Premium € Molor £5|___1800[TEFC #6.5] _ 88.5% 3650
Premium Eilicency Molor 2 HP 1800 RPM TELC Premium & Molor 2] 1800{TEFC 86,5 88.5% 1
Pramiurn Efficioncy Molor 3 HP 1800 RFM TEFC Pramium Elficiency Molor 3] 1800[TEFC 29.5] _ 89.5% 354
Premium Eliiciency Molor 5 HP 1800 RPM TEFC Fremium EM Motor 5 BOO[TEFC, 29, 50.5%) 383 |
Premium Elficiency Molor 7.5 HP 1600 RPM TEFC __|Premiom € Molor 7.5]__1800|TEFC 1. 91.7%) A
Premiuem Efficiency Molor 10 HP 1800 RPM TEFC | Proeium € Molor, 10| __1800|TEFC 917 OLT% 1
Premium Elficiancy Motor 15 HP 1800 RPM TEFC | Premium & Molor 15| 1800|TEFG 624]  52.4% 1
Prgmium Efficiency Molor 20 HP 1800 RFM TEF ___ {Premium £ Molor 20| 1800|TEFC 93] 93.0% 1
Deemad Plan A Tables CO Deemed Molor & Driva Gificiancy.xis 4
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Pramium Eficancy Molor 25 HP 1800 RPM TEFC TBromkm E Molor 75]__ 1800] TEF 93.6] 3.6% 201 ]
Pramiun| Eficiancy Molor 30 HP_1000 RFM TEF Premium Efficiency Molor 30| 1B00|TEFC 93.6/ 3.8 231
Promium: Efficiency Molor 40 HP 1800 RPM TEF! Premium Efficiency Molor 40] __1806ITEFC 4.1 4.1% }249
Promium Eficiancy Molor S0 HP_1600 RPM TEFC Premium Efficisncy Molor 50| 1800[TEFC 945 54 5% 273
Promiuf Eficiency Molor 60 HP 1800 RPM TEFC Premium E Molor 60| 1800[TEFC B5]___ 95.0% 3431
Premium E Wotor 75 HP 1800 RPM TEFC Premium Efficiency Molor 75] _ 1800[TEFC 95.4 85.4% $554
Premium Effk Motor 100 HP 1600 RPM TEFC___[Premium Molor 100} TEFC 05.4 85.4% 3850
Pramium Efciency Molor 125 HP 1800 RPM TEFC | Pramivm Efficiency Molor 125] __ 1800|TEFC 95 4 95.4% $641 ]
‘Premium Eficiency Motor 150 HP 1800 RPM TEFC__|Prembum Eff Molor 150] _ 1800 TEFC $908
Premiun EMciancy Molor 200 HP 1800 RPM TEFC Premium Efficiancy Malor 200/ 1800 TEFC
Promiwt EMciency Molor 1 HP 3800 RPM TEFC Pramium E ficiency Mool 1{___3600|TEFC
Premium Efiiciancy Motor 1.5 HP 3800 RPt TEFC __[Premium Efficiancy Molor 1.5 3800[TEFC 360
Pramiun: E Maotor 2 HP 3600 RPM TEFC Premium E| Molor 2| 3800[TEFC 1]
Pramiu EAM Molor 3 HP 3800 RPM TEFC Premium Efcisncy Motor il 3800} TEF! . X 354 |
Promim £ Molor § HP_ 3600 RPM TEFC Premium Etficiency Molor 5[ 3BOOJTEF, 855 88.5% 7]
Pramium Eff Motor 7.5 HP_3600 RPM TEFC __ |Premium E Molor 7.5]__ 3600|VEFC 85,5 69.5% 2
Pramium Efficioncy Motor 10 HP 3800 RPM TEFC Premium EHficiancy Molar p| _ 3800|TEFC 8020 $02% 18
Premium; Efcency Molor 15 HP 3600 RPM TEFC Pramum Efficiency Motor 5| 3800{TEFC 0% 115
Bramium EMciency Molor 20 HP 3600 RPM TEFC Premium Eficisncy Molor 20] _ 3800|TEFC 0 % 116
Pramiur: Efciancy Molor 25 HP 3800 RPM TEF Premium Efciency Molor 25| 3800[TEFC ] %I _§201 |
Pramiun: Eficloncy Molor 30 HP 3600 RPM TEFC remium Efficioncy Motor 30] _ 3600[TEFC 31, %/ $231
Premium: EMcency Molor 40 HP 3600 RPM TEFC Premium Eficency Notor %0 _ 3600|TEF 24| $24% 3249
Pramiun E| Motor 50 HP 3600 RPM TEFC Premium Efficlency Molor 50| 3800|TEF 83 3.0% $273 |
Promium E| Molor 60 HP 3800 RFM TEFC Promium Eficiency Motor 80]__ 360G|TEFC 63,6 6% 31
Bramiur, Effciency Molor 75 HP 3600 RPM TEFC Pramium & flickancy Molor 75| _ SBOO[TEFC 3.6/ 8% $554 |
Pramium Eff Motor 100 HP 3600 RPM 1EFC___|Premium Elficiancy Malor 100]  3800[TEFC 54.1 4. 1% 3858
Pramium Eificiency Mator 125 HP 3600 RPM TEFC,__|Premium Efficiency Molor 125] 3800 TEFC 95 83.0% $841
Premium Elhciency Motor 150 HP 3600 RPM TEFC __|Premium Efficiency Molor 150 TEFC 85 95.0%| 3508
Pramium EHiclancy Molor 200 HP 3600 RPM TEFC___|Premium Efficlancy Motor 2001___SE00|TEFC 95.4]  65.4%)] 084
Measure Life
Measure Lile = 20 yeors 23 g]

Tabia 2: Operating Hours by Motor Size, Indusirial Applications. (4
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10[ 3,381
15 3,301
20 3,291
25 4,067
30 4,087
40/ 4,087
50 4,067
40 5,329
75 329
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100 , 329
125 , 200
150 200/
200 , 200

Helele/Mylely HVAC Pumg 4,231|
HVAC Pump 080
Healh HVAC Pump 558
841
1621
28
374
698
4,155
359
719
383
2,000
831
4500
4500
4500
cation 4500
4500
& Olher Applicalion 4500/
Holels/Moiels Othar Applicalion 4500
Grocery Oiher Application 4500
lication 4500
Univ Other Application 4500

Raferonces
1 CEE (Connortium for Enargy EMclancy) Pramiun Efficlency Molors Inlalive - Source for premium motor efficiancies and EPAct Standard Motor Efficlencies
2 NYSERDA, {New York Stele Energy Ressarch and Oevalopmant Authoily), Enargy Smarl Prog Deamed Sevings O
2 Efficienty ‘Jormont's Tachnical Refarenca Usar Manual, 2004 - Source for operaling hou for non-industrial molors {p.15) and source for mansue lifs and source for load facior (75%)
4 United Sta'es Indusirial Eleciic Molor Sy Macket Opp hles t. EERE, US DOE, Dac 2002 - Source for aperating hours for induatrial molors and
sourca for ioad facior {Table 1-18 and 1-18)
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Stipulated Values
Load Fazior 075
Canvenion = 748 (1 HP = 748 kW)
Coincidanca Fazlor .78

Table 1: Motor Efficlancy and Full Cost of Premium Efficloncy Maotor 5), {1}

Motor Tag Exlsting or Premium Efficien o8 e Full Cost
Exialing E Ticiency Motor 1 HP 1200 RPM OOP __ [Exisling Effcancy Malor 1200 . 78.3%] -
Existing Eiciency Bhotor 1.5 1P 1200 RPM ODI?__[Existing Efficiency Molor -
Exisiing Esficibncy Motor 2 P 1200 RPM Q0P dsting Efficlancy Molor -
Exisiing Eificiency Molor 3 HP 1200 REM ODP____|Exiating Efficilency Motar joD -
Exisling Efficiency Molor 5 HP 1200 RPM ODP___|Existing Etficiency Motor 00! .
Exisling Elfrciancy Molor 7.5 HP 1200 RPM ODIP_{Existing Eficioncy Mator .
Exisiing Efficiancy Molor 10 HP 1200 RPM ODP__ | Existing Eificiency Motor :

Existing Elfclency Mator 15 HP 1200 RPM ODP___ |Existing Efficlency Molor
Exisling Elficlency Motor 20 HP 1200 RPM ODP g Motor
Existing Elficmncy Molor 25 HF 1200 RPM QDP Motor
Exlating Efficiancy Motor 30 HP 1200 RPM ODP. iating EMiciency Motor
Exdsling Efficlency Mator 40 HP 1200 RPM ODP __ |Existing Efficiancy Mator

BEEEEEEEEE
R T ] ] e e i e

Exisling Elfiency Molor 50 HP. 1200 RFM ODP__|Existing Effclancy Motor -
Exiating EAficioncy Molor 60 HE 1200 REM ODP__|Existing Efficioncy Malor -
Existing Elficiency Molor 75 P 1200 RPM ODP_|Existing Effidency Molor 75| 1260[¢ -
Existing Elliciency Molor 100 HP 1200 RPM ODP_| Exlsling EMiclency Motor 760 00[ODF -
Existing Effciancy Molor 125 HP 1200 RPM ODP_| Existing Efficiency Mokox, 125 50)0 -
Existing Efficlency Motor 150 HE 1200 RPM ODP | Existing EMciency Motar 150 00|00P E
Exisiing Effciency Molpr 200 HP 1200 RPM GDP>_| Existing Efciancy Motof 200 1200]00F 5

daling Efchency Molor 1 HP 1600 RPM ODP isting ERcioncy Meter 1|__1200]0DF -
Exigting Eficiency Motor 1.5 HP 1800 RPM ODF __|Existing Eliicisncy Mtor 13 F -

Gsling Ericiency Motor 2 HP 1800 RPM COP___|Existing Efficiency Molor 2 :
Exisiing Efiicioncy Motor 3 HE 1800 RPM GOP___|Exisling Eficiancy Wofor 3 -
Existing Efficiency Motor 5 HF 1800 RFM QOP | Existing Eficiency Mator 5 g 2%[ -
Existing Efiiciency Motor 7.5 HP 1800 RPM ODP__|Existing Efficlency Motor 758 853 85.3%] -
Existing Eficioncy Molor 10 HP 1800 RPM ODP__|Exiating Efficiency Molor 10 863 B8.3%] -
Existing Eficlency Molor 15 HP 1800 RPM ODP _| Existing Effciency Motor 15 7.2 07.2%] -
Existing Eficiency Motor 20 HP 1800 RPM.ODP | Exiating Efficiancy Moto X1 XL
Exdisting Efficioncy Motor 25 HP 1800 RFM ODP__| Exisfing Effidancy Motor 86.9 80.9%{ -
Exisiing Efiiciency Motor 30 HP 1800 RPM ODF_ [Existing Efficiancy Mator 20,4 B0.4%| -
Exisling Eficiency Molor 40 HP 1600 RPM ODP | Existing Efficiancy Molor 897 80.7%| -
Exiating Eficiency Molor 50 HP 1800 RPM ODP__ | Existing Efficiency Molor HD.S 5
Bristing Efiiclancy Molor 60 HI 1600 REM OOP__|Exisling Ef Malor 604 .
Exitting Elicioncy Molor 75 P 1800 RFM ODP_|Existing Effidiency Motor 0.9 -
Exdsting Efficiency Molor 100 HP 1800 RPM GDP_| Existing Efficiency Motor 0.5 -

dsting Effcisncy Molor 125 HP 1800 RPM ODP_| Extating Eficiency Motor 1.3 81.3%| -
Existing Eff diancy Motor 150 HP 1800 RPM ODF_| Existing EMcency Molor 917 T.7%] -
Exdsling Eff ency Molor 200 HPE 1600 RPM ODP_|Exiating Efficlancy Niolor 525 92.5%] -
Exisling Eff ciency Mator 1 HP 3800 ROM ODOP__[Exialing Efficiency Molog 763 TB.I%| -
Existing Efficiency Molor 1.5 HF 3500 RPM ODP _|Existing Efficiency Molor 774 A%<
Existing Eft.clency Molor 2 HP 3800 RPM ODP __|Exdsting EMclancy Molor 783 5% -
Exdsting Efficiancy Malor 3 HP 3800 RPM ODP __|Exisling Ef Wotor B0.6 D 6% [ -
Existing Efficiency Motor S HP 3800 RPM ODP __|Exisling E Molor 837 8.2%] -
Exisling EMidancy Molor 7.5 FIP 3500 RPM ODP | Exlsting Efciency Maior 85.3 85.3%) -
Exisling Effiziency Molor 10 HP 3600 RPM ODP__ | Existing € ticlency Moior ] B

Desmad Plan B Tabley CO Deemad Molor & Drive Efficlency.xis 1
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islin; Motor 15 HP 3600 RPM ODP Efficiancy Molor
Exdsling Moter 20 HP 3600 RPM ODP__|Existing E Motor
Exi iciency Molor 25 HP 3500 RPM ODP__ [Exd Etficloncy Molot
Exlstl Molor 30 HP 3600 RPM ODP__ |Existing Efficiency Molor
Existing L:ficency Motar 40 HP 3800 RPM ODP__ |Existing Effciancy Motor
Existing E:fficiel gtor 50 HP 3500 RPM ODP__ [Exisling Efficiency Motor,
Eximling LFciency Molor 60 HIP 3600 RFM ODP__ |Exisiing Effidency Motor
Exsling Eciency Molor TS AP 600 RPM ODP__ | Exisiing Eficiancy Molor

E:dsl !H'Ide ‘Motor 100 HP 3600 RPM ODP _|Exisling Efficlency Motor

Exisling Efficiency Motor
Y l' ciency Molos 150 HP 3800 RPM ODP _|Existing Effickency Molor
Enshnll‘lid Matos 700 HP 3600 RPM ODP_IEudsting Efficienty Motor
Existing | Thciency Molor 1 HP 1200 RPM TEFGC__[Existing Efficlency Molor
Exigting F:Meclancy Motor 1.5 HP 1200 RPM TEEG | Existing Etficiancy Motor
Exigting E:Mci Molor 2 HP 1200 RPM TEFC | Existing Ei Matos
Existing E:ficlency Wolor 3 HP 1200 RFM TEFC __|Exiating Efficiancy Molor
Exiating E:ficiency Motor 5 HF 1200 RPM TEFC___[Exisling Efficlancy Malor
Exigling Elficiency Mator 7.5 HP 1200 RPM TEFC [Exisling Efficiancy Molor
Existing Eficlency Molor 10 HP 1200 RPM TEFC isling Efficiency Molor
Exisling EMcency Molor 15 HP 1200 RPM TEFC dsting Efficiency Molor
Existing Ciiciency Motor 20 HP 1200 RPM TEIC _]Existing Efficiancy Motor
Exlsling E(idancy Motor 25 HP 1200 RPM TEFC _[Existing Efficiency Motor
Exialing E:fficiency Molor 30 HP 1200 RPM TEFC  |Extsling Elficlency Motor
Existing Ei Molor 40 HP 1200 RPM TEFC | Existing Etficiency Molor
Existing Eficiency Molor 50 HP 1200 RPM TEFC_ | Existing Efficiancy Motor
Exisling Efficlency Motor 60 HP 1200 RPM TEFC _ |Exating Efficlancy Motor
Exsiing Eficloncy Molor 75 HP 1200 RPM TECC dating Elfficisncy Motog
Exiating Eficiency Molor 100 RP 1200 RPM TEFC E!h ) Efficiancy Molor
Existing Efficie
e e
Exiatl E!ﬂd Molor 200 HP 1200 RPM'I'EFC Existing Efficie
[Exisling Efficiancy Molor 1 HP 1800 RPM TEFL__[Exialing Efficio
Exisling E.ﬂldan Motor 1.5 HP 1800 RPM TEFC |Exisling Efficie
Existing EMMciency Molor 2 HP 1600 RPM TEFC __|Existing Efficien

xlﬂl g Eﬂ‘nionc Molor 3 HP 1800 RPM TEF(‘ Ell:lln Efficte

sli En\daﬂ Mater 7.8 HP 1800 RPM TEFC
isting £ Micioncy Molor 10 HP 1800 RPM TEFC
ing E.fMclency Motor 13

Dasmed Plan i3 Tables
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30

40

50] X

80| 1800]TEFC 0.4 00.4%] -
15 1800|TEFC 90, 90.9%' -
100 18004 YEFC 209! 30.9%| -
125] __1800[TEFC 3 1.3%) -
50| 1800[TEEC K] 1.7%[-
200 1800| TEFC .5 92.5%] -

1 A800{TEFC 7.3 76.3%] ~
T3l seoofterc| 774l Tiawl-
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Exisiing Efiiciency Moior 2 HF 3600 RPM TEFC _|Exlating Efficancy Molor 78.5 785%] -
Exigling ENiciancy Mator 3 HF 3600 RPM TEFC__| Exinting Efficiency Molor "80.6} 80.6%) -
Exlsling EHica Motor 5 HF* 3800 RPM TEFC Existing Efficiancy Molor 83,2 83,246 -
Exisling Efliclency Molor 1.5 HP 3800 RPM TEFC_|Existing ENdancy Molos — 853 85.3%| -
g Eficiancy Motor 10 HP 3600 RPM TEFC. | Exdating Efficiancy Molor B6.3) 88.3%| -
Molor 15 HP 3600 RPM TEFC_| Exisiing Efficlency Motor 87.2 B7.2%| -
Motor 20 HP 3600 RPM TEFG_| Exisling Efclency Motor BB, B6.1%] -
Molor 25 HP 3500 RPM TEFG_|Exisling Efficiency Motor TE 50.9%) -
Molor 30 HP 3500 RPM TEFC | Exisling EMclency Motor .4 u.m| E
Molor 40 HE 3800 RPM TEFC,_[Existing EMcancy Motor .7 B5.7%| -
isling Effic Molor [TX] 89.8%} -
Motor B0 HP_3800 RPM TEFC_|Existing Efficiency Motor 804] __ 90.4%} -
Molor 75 HP 3800 RPM TEFC _|Exlsting Efficiency Molor 50.9 50.0%] -
Molor 300 HP 3600 RPM TEFC |Exlaling EMciency Mglor 30.9) F0.0%] -
Molar 125 HP 3600 RPM TEFC |Existing Efiiency Moler K| oLI%| -
; B Existing Eficiency Molor 7 [INLI B
Exisiing Efiiciency Motor 200 HP 3600 RPM TEFC | Existing Efficiency Molor 32.5] 5% -
Premium Efficiency Molor 1 HP 1200 RFM ODP_| Pramum Eficiency Matar 5 82.5%| § Z71.00
Pramium Eficency Motot 1.5 HP 1200 RPM ODF | Premium EMmclency Molor 865! 86.5%) 300.05
Promstum Efficiancy Molor 2 HP 1200 REM ODP 7 B1.5) 97.5% 127.80
Pramiu Eflicioncy Molor 3 HP_ 1200 RPM OOP | 885 88,5% 43420
Premmium E fitsency bolar 5 HP 1200 REM ODP 0.5 80.5% £48.45
Premiom E ficiency Molor 7.5 HP 1200 RPM ODP 50 90,2%! 68175
Premium Efmclancy Molor 10 HP 1200 RPM ODP 1 T 803.45
Pramium Efficiancy Molor 15 HF 1200 RPM ODP 0 % 1,041.80
Premium Efficlency Moter 20 HE 1200 RFM ODF 92.4 Z4% ,250.80
Premium Efficlancy Molar 25 HP 1200 RPM ODF 83| 53.0% 532,15
Presnium EMMclancy Motor 30 HP 1200 RPM GOF 3.8 X
Premium Efficiency Molor 40 HP 1200 RPM ODF .1
Efficiancy Malor 60 HP 1200 RPM COF 4.1
Preeium Effciancy Molor 60 HP 1200 RFM ODF: §4.5
Premium & fcloncy Malor 75 HE 1200 RPM ODF_| Premiumn Eflicancy Molor 045
Premium Eflicisncy Molor 100 HP 1200 RPM QPP | Premium Efficiancy Malor o5
Praméim Efidency Malor 125 HP 1200 RPM ODP | Premium Eficlency Maior (=
Praatium E ficiency Motor 150 HP_1200 RPM ODP |Premium Effickency Molor 50| 1200|0DP 5.4
Premium E Mcisncy Molor 200 HE 1200 RPM ODP | Premium Efficiency Molor 200 1200]00P 95.4
Premlum E ficiency Molor 1 HP 1800 RPM ODP___| Pramium Efficiency Molor 11 ___1800[ODP 855
Framium Eficiency Motor 1.5 HP 1600 RPM ODP_| Fremium Efficiency Motor 150 1800|ODF 865
Pramium Efliciancy Molor 2 HP 1800 RPM ODP __| Premium Eficiancy Motor 2| 1800 00P, 6.5
Premium Elficrency Molor 3 HP 1800 RPM ODP__ | Premium Effciency Motor 3 00fCDP 03
Premium Efficiancy Motor 5 HP 1800 RPM ODF__|Premium Efficiency blolor 5 00[0DF 85.5
Pramium Efficlancy Molor 7.5 HP 1800 RPM ODP_{Premium Efficisncy Molor 1.5 91
Premium Eficiancy Molor 10 HP 1800 RPM ODP_{Pramium Efficiancy Moler 10| __1800|ODF FIK
Promium Efficiancy Molor 15 HP 1600 RPM ODF_[Pramium Eficiancy Molor 15|~ _1800]ODP 83
Promium E ficency Molor 20 HP 1800 RPM ODP_|Premium Eficiancy Molor 70] __1800|ODF 03
i RPM OO _| Pramium EfMiciancy Motor 25| 1800]ODF 3.8
RPM OOF_|Premium Efficlency Molor 30| 180C1ODP. 34.1
Moigr 40 HP 1600 RFM GOP_| Pramium Efficlancy Motar 20| __1800[00: 4.1
iciancy Molor 50 HP 1800 RPM ODP | Premium EMiciency Molor 50| __1800|ODP 45
ficiency Motor 60 HP 1800 RPM ODF_| Premium Elficiency Motor &0} 1800|00P 95
Molor 76 HP 1800 RPM DDP_|Piemium Molor 75| 1800|O0P 95
Molos 100 HP 1800 RPM OCP [Premium Efficiency Motor 100] _ 1800J00I 55.4]

Deamed Plan B Tablos CO Desmed Molor & Drive Efficlency.xis 3



Appendix A, Docket No. 08A-366EG
A G I TN SN W S BN B B O B an e wiec 24 eiec G ‘i

Pramiom Eficiency Molor 125 HP 1800 RPM OD| 125] __1800[0DP 854 B54%] 566,15
Premium EMciency Molor 150 HP_ 1800 RPM OD 150 __1s00[0DP 5.8 95.6%] 135,60 |
Pramium Efficiency Molor 200 HP 1800 RPM GO 200]__1800]|0DF 5.8 95.8% 129,15
Framium Efficiancy Molor 1 HP 3600 RPM ODP il 5800|ODP 77 T7.0% 50.00
Pramium EHiGency Motor 1.5 HP 3600 RPM GOP._|Promium Efficle 15| 3800[0DF & 54.0% 740.50
Prgmium Eff Motgr 2 HF 3800 RPN ODP___|Pramium Efficiency Molor 2| 3600|ODP 855 85,5% 273.85
Pramium Efficiency Molor 3 rF 3800 RPM ODP__|Premaum Efficiency Motor 3|__de00]ODP 85,5, 65.5% 295.10
Framium Eficency Molor S HF 3600 RFM ODP__| Promium E Miolor 5] 3800[ODP 0.5 ®oo5% S . 94430
P ramium Efhclancy Molor 7.5 HP 3600 RPM ODP_[Premium Effciency Molor 7.5] __3600|0DF 88,5 8.5% 453.30 |
Fremium EMciency Motor 10 HP 3600 RPM ODP_|Premium Effiioncy Molor 10] __3600|0DP | 9.5 89.5% £44.15
Promium ENicenty Molor 15 HP 3600 RPM ODP | Promium Efficiancy Molor 15| 3600[0DP _ 0.2 90.2% 895,38
Premium Effciency Moler 20 HP 3600 RPM ODP | Pramium Efficiency Molor 20] __3600[0DP 9 0% 831,65
Framium Efciancy Molor 25 HP 3600 RPM ODP_|Premium Efii Mglor 235) __3600|0DP (IR % 1,030.35
Premium Efficiancy Motor 30 HP_3600 RPM OOp_|Premium EHl Niotor 30| 3600{0DF 91, ™ 1,142.60
PFraméum Eficiency Motor 40 HP_ 3600 RPM ODF | Pramium Efficioncy Motor 40| __3800[O0F 924 02.4% A75.85
Premium EMcency Motar 50 HP 3500 RPM Q9P !Premium Efficiency Molor sp|__3600]0DP 23 93.0% 741.95
Prominm Effigenty Molor 50 HP 3500 RPM QOP_|Fromium Efficiancy Motor 60l __3600|ODF 338 63.6% 105,55
Premium E Motor 75 HP 3600 RPM DQP_|Framium E(iiency Molor 75| 3800§ODF 92,8 83.6%, 816,80
Fremium Efficancy Malor 100 HP 3600 RPM ODP | Premium & Moier 100]___3600|ODP 5.6 93.8% ,310.90
Pramium Efficancy Molor 125 HP 3500 RPM ODP | Pramium Eficlency Molor 125]___3600|00P 941 94.1% 4,188.25
Promium Efficlancy Motos 160 HP 3500 RPW DDP |Pramium Efficiency Molor 150] _ 3800[0DP [IX] 1% 255,40
Pramlum Efficency Molor 200 HP 3600 RPM GOP [ Presium Efficiancy Molo 200] __3600{0DF 95 95.0%) 48580
Bremium Efficiency Molor 1 HP 1200 RPM TEFC _[Pramium Efficiancy Motor 11 1200|TEF, 82.5 82.5%] 373,70
Promium £ olor 1.5 R 1200 APM TEFG |Premium Efitioncy Motor 15]__1200|TEFC 81.5 87.5%] % ) 435,25
Premium Eificency Malor 2 HP 1200 RPM TEFC _[Premium E Wotor 1200[TEFC 8.5 85.5% 408,40
Pramium Efficioncy Moior 3 HP 1700 REM TERC | Pramium Effidency Motor 1200 TEFC 0.5 80.5% 503,45
Pramium ENficiancy Motor & HP 1200 RPM TEFC _|Pramium Efficiency Motor 1200]TEFC B9.5) 0.5% 736.90
Pramium Efficiency Molor 7.5 HP 1200 RPM TEFG | Promiurm E Motor T.5|_1200[TEFC 901 1.0% 860.20
Promium Eficiency Molor 10 HP 1200 RPM TGRS | Prambum E Molor 10| __1200|TEFC o1 1.0% 129.75
Pramium EMcency Molor 15 HP 1200 RPM TEFC [P Ethicioncy Melos 15]__1200|TEF 917 7% 550.35
Fremiun Eficiancy Molor 20 HP 1200 RPM TEFC_|Premium Efficlancy Molor 20]___1200[TEF 617 1.7% 80340
Bremum Miolor 25 FIP 1200 REM TEFC_| Premium Efcistey Moior 25| 1200JTEFC 03 93.0% ,158.75
Premium E Motor 30 HP 1200 RPM TLEC |Pretnium Efficiency Molor 30]___1200|TEFC o3 03.0% 356,80
Bremium Efficioncy Metor 40 HP 1260 RPM TEFC |Premhum Eficiency Molor, 30]__1200[TEFC 941 04.1% 2,318,00
Prefmium EN ‘Molor 50 HP 1200 RPM TEFC |Premium Eficlency Motor S0]__ 1200[TEFC 4.1 04.1% ,651.00
Premium Motor 60 HP 1200 RIPM TEFC | Premium Eficie or 60| 1200|TEFC 94.5 94.5% 203.7
Premium Ei Motor 75 HP 1200 RPM TEFC |Premium Eficisncy Molor T5]_ 1200|TEFC 84.5 5% 024,50
Premium Efficiancy Motor 100 HP 1200 RFR: TEFCIPremium Efficiency Motor 100|___1200{TEFC 65 95.0% 19725 |
Premium Efficiancy Molar 125 HP_ 1200 RPA 1 EFC]Premium EMicency Molar 125] ___1200|TEFC 55 95,0% 244,20
Bromium Effcisncy Matoe 150 HP 1200 RPM 1 EFGPremium Efficiency Moler 150] __ {200|TEFG 95.8 95.8% p,028.35
Framiun EMclency Motor 200 HP_1200 RPM TEEC|Premium Efficiency Motor 200 1200)TEFH 5.8 95.6% 11,508.55
Framium ENiciency Motor 1 HP 1800 RPM TEEC | Premium Efiicency Motor 800]TEF 855 $5,5% 271.65
Eremium Efiency Motor 1.5 HP 1800 RPM TEFC | Pramium Efficlency Molor 1 BD0|TEFC 6.5 BoSH|S 24285 |
Bremium Eficiancy Motor 2 HP 1800 RPM TEI'C__|Premium Efficiency Molar 800(TEFC B6.5 26.5% 364,20
Framium Efficioncy Motor 3 AP 1800 RPM TEI'G_|Fremium Efhciency Motor 3] 1800 TEFC 89,5 sosw[s ~ . 35000
Fromium Etficency Motor 5 HP 1600 REM YEFC _{Premium Effciency Molor 5| 1BOO[TEFC 80.5 9.5% 452,25 |
Framium Efficiency Molor 7.5 HP 1800 RPM TEFC |Pramium Efficiancy Molre 75| 1800|TEFC 81,7 1.7% 621,85
Premium E Molor 10 HP 1800 RPM TEFC |Pramium Efciency Molor 0] _ 1B00[TEFC 217, % 89045
Premium Efciancy Molof 15 HP 1800 RPM TEFC | Premium Efficiency Molor 15| 1800[TEFC 92.4 24% 526,05
Fremiom Effcisncy Molor 20 HP 1600 RPM TEFC JPremium Etficiancy Motor 20| 1800[TEFC 93 3. 0% 1,011.70 |
Premiam Eficlency Mator 25 HP 1800 RPM TEFC |Pramium Efficiancy Motor 25| 1800|TEFC [0 53.6% ~1,308.50 |
Bremiom Efficlency Mator 30 Hi 1800 RPM TEFC | Premiim Eficiency Motor 30| __1800|TEFC 936 53.6% 1,676.80
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Promum Elfciency Motor 40 HP 1800 RPM TEFC JEramium Efsciency Moior Y ﬁl 176.55 ]
Pramium Eficiancy Motor 80 HP 1800 RPM TEFC | Premiym Elficiency Molor 34.5% 47775
Premium Eficiency Molor 80 HP 1800 RPM TEFG [Premam Efcioncy Motor 0% 55
Pramium Eficiency Motor 75 HF 1800 RPM TEFG |Premum Efficlancy Molor A% 3,843.45
Premium EffiGency Malor 4% 4,587.60 |
IR e
Premium Efficlancy Motoe 150 HP 1800 RPM TEFC]Promium Effiiency Molor, 95.8%[% T23.15
Premium Efficiency Motor 200 HP_1800 RPM TEF Ol Pramium Eficancy Motar 98.2% 316,10
Premiym Fiiciancy Motor 1 HP 36500 RPM TEFC 1 Premium Efficiency Molor T7.0% 25215
Premium Z{liciency Molor 1.5 HP 3600 RPM TEFC|Premium Eficiency Molor 84.0% 301,35
Premuum fficiency Molor 2 HP 3600 RPM TEFC _|Premium Eficiancy Molor 85.5% D45.35
Premium Efficiency Motor 3 HP 3800 RPM TEFC _ |Premium Efficiency Motor 28.5% A00.40
Pramium Efficiency Molor 5 HF 3800 RPM TEFC _[Premium Eficiancy Molor 86.5% $02.80
Prertium Eflickency Molor 7.5 HI 3600 RPM TEFC | Premium Efficency Molor 80.5% 843.10
Premium Efficancy Motor 10 HP 3800 REM TEFC |Premium E; Maior 90.2% 683,85 |
Premium A Motor 15 HP 3800 RPM YEFC |Premium Ei Molor 0% 91440
Fremium {-ficiancy Molor 20 HP 3600 RPM TEFC | Premium E Wotor [ 1,143.00
Premium [:ficisncy Mator 25 HP 5600 RPM TETC |Premum Gfficiency Motor % 336,50
[Premium :fficiency Molos 30 HP 3600 RPM TEFC |Premium E Malor %) 598.25
Presmium [:{bciancy Molor 40 HP 3600 RPM TEFC {Premium CMiciancy Malor B2.4% 2117.
Premium {:Miclency Motor 50 HP 3600 RPM TEFC {Premium Efiiancy Mator B3.0% 553,35 |
Premium Efficiancy Molor 80 FP 3600 REM 1EFC |Premium Eficiancy Molor B3.6% 550.50
Fremium fficiancy Molor 75 HP 3600 RPM TEFC [Pramium Eicisncy Moior 53.6% 4,305.60
FBremium Efliclency Molor 100 HP 3600 RPM TEFGIPremium Efliciency Molor 94.1% 183,55
Presium Efiiciency Molor 125 HP 3600 RFM TEFCIPremium EMdancy Malor 95.0% 033.76
Pramum Efliciency Molor 150 HP 3600 RPM 1 EF ClPremium Efficioncy Molor 05.0% 500,65 |
Pramium Eficlancy Motar 85.4%| 10,825.40

Maasuro Life
{

Measure Ui =120 Yeers (3}, (5) 20}

70 01|
25 4 087
30 4,087
40 4,087]
0] 4,087,
3 5328
d , 329
190 328
125 »

150 200
200 200
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Table 3: Or raﬂ Hours by Application, Nondndusirial (5]

EES — AuRdIng. Typaay 7 war A ating Hours:-#atoe” |+
Gifice HVAC Pum 000
Retail HYAC Pump 000
Ha: Is. HVAC Pum 54
Elon/Ser; Schoois HVAC Pump 190
Rastaurant HVAC 000
Warehouge HYAC Pump 1
Halels/Motels HVAC Pump 4201
-VAC Pump 2,080/
Health HVAC Pump 2,559
Coll Iniv HVAC Pump 3,841
Olfice Ventliotion Fan 8,162
Retail Yentialion Fan 3,281
Haspilats Ventitation Fan 374
ElanvSeq Schools Venlilation Fan 699
Rastauranl Venifalion Fen 4,155
Warehcuse Ventilation Fan 368
Hotelsibbotels Veniliation Fon 719
Grogery “entilslion Fan 389
Health Vonlilation Fan 000
Coll Inkr Vamilation Fan (X1
Office O1er icalion 4500
Ralai Other Application 4500
Hospitals Diher Applicstion 4500
Elem/Sec: Schools Qlher Application 4500|
Resteurant Olher Applicalion ASC0|
Warphouse Other Application 4500
[Hotelsiiotels Othar Application 4500]
Grocery, [Grocary (iher Application 4500
Healih Other Application 4500/
[Colageitiniy Other Appiication 00
Relerences

1 KWPCE [HathweﬂﬂmconsmhnmndnﬁTﬁ(qudT hnicat Forum) Archived Maa: - Sourca for full motor cost
2 CEE {Consortium for Enorgy Eliicioncy) Premium Efficiancy Molors Inisive - Sourco for pramium motor efficiancies
3 NYSERDA (New Yorh Siate Energy Resanrch and Davelopmont Authorty): NY Enargy $mart Programs Deamed Savings Dalabasa - Sourca lor coincidance factor, measwr life, and molor

foad (actor

4 Unitod Siaies Indusiria) Eleciric Motor Sy Markal Opportunilas A EERE, US ROE, Det 2002 - Source for oparaling hours for industrisl motors srd source for malor lead
facior dats {Tables 1-18 and 1-15)
Efciency V s T i Uset Monual, 2004 - Source for oparting hours for ial motors (p.15) and source for measure e and source for exdsling molor afficienclan

and soitres for molor load raclof defavlt valua

Deemed Plan 3 Tables CO Deemad Motor & Driva Efficlency.xds 8
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VFD Costs

Source = Gesinger (625/08) onling

Brand = TELEMECAMIQUE DAYTON Emerson
Brand = Full
By P'pss = without Bypass without Bypass without Bypass
Valtage/Phase = 480V - 3Phase 460V - 3Fhase 460V - 3Phase Average costs including Inatall will be used for 2009 and 2010 Incremantal coats.
Average | Average
Purchase | inatabied price]
HE H $ Prica (§) %) HP
$412 $584 estimated 53N $466 3004
$450 $837 estimpled $387 $491 3737
3407 $889 $454 $543 $815
3 $383 §748 5533 3614 3921
5 sord 31,022 3648 sr81 $1,172
7. 3843 $1,207 902 1,044 1,508 7.
$1,032 $1,008 1,307 31,341 $2.012 1
31,358 $212% $1,572 51,885 $2,528 1
2 $1,687 $2.849 $2,204 $2,267 $3,400 20
28 32,748 $3.490 52,490 $2.909 $4.382 25
30 $2,900 $3.802 §2,682 $3.118 34 678 0
4 | 33678 $5,328 Fuji $3,589 34,125 38,187 40
50 $4,326 $610 Full 54,163 $43873 $7,310 50
80 $5.422 $7.68) Fu $5,003 $0,000 | _ 39,048 7]
75 $5,008 48,064 Fuji 36,250 $7.018 528 fi
100 48,863 $11,207 Fuji $7,003 $8,611 1 00
125 $7.324 $14,157 Fuji 398,487 $10,316  AT4 25
150 $8,272 $15,004 estimatod $11,018 $114M 148 50
200 $0,504 $16,742  esimaled $14,382 s13536 | gz03064 | 200 |
InslaNAton assued as SO% of puschase price
[Avesage % savings © 331&_' Pui Load Facior 76% Coin. Factor To%
| Tyears 70 ‘g Load F IO 85%)
1. From Office of Industsial Electrtc Molar Sy Markel Opporiunilies : Dep of Enorgy {4 of 265 Indusirial faciiilies in 1997}
theemed ASO Tables CO Doemed Molor & Drive Efficiency xis i
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hp Incremental Cost Incramentzl Cost

1 $69) $402
1.5 75 $442|

2 72 2

3 74 $518
7.5 42 $767|
10 129 $883|
18 08 $1,475
20 114 31,798/
28 $218 sz,azol
30 $267 $2,750)
40 5320 $3.655
§0 455 $4,032
50 $509) $5,987
75 3500 $6.958
100 $754 sa.s?a_l
125 $589 $11,851
150 $891 $13,208)
200 J_sa_asfl :16_9d
250 33,344 $21,468]
300 $4,007 $29.,638|
350 $7,011 $38,762|
400 $8,393 $39,233|
450 $6,415] 540,915
500 $11,521] $43,173

Appendix A, Docket No. 08A-366EG

ﬂec.%1 24ﬁge wf Mh

Costs were datermined for 1800 RPM TEFC motors, but will be used for all RPM and Types of Enhanced NEMA Premium motors as 1800 RPM TEFC is the most common.

Incremental costs for Plan A represents the cost differential between standard motor and efficient motor
Incremental costs for Plan B motors represent the full purchase and instaliation costs for the new motor

CO Deemed Motor & Orive Efficiency xis

Deemed Enhanced Costs
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Low Income Multi-Family Weatherization

Low Income service agency may apply for a grant to improve the natural gas and electric efficiency measures of low income mutti-family housing units and
common spaces/systems.

Algorithms.:

Savings wil: be determined by results of an engineering audit of potential energy savings for the facility and living units, Calculations may include standard energy
calculalions or hourly energy modeling with recognixed software packages. Savings for CFL lighting, refrigerator upgrades or evaporative coolers Installed in living
units will be deemed per other programs for low income participants or prescripiive programs.

Wa will use 100% for the Net-to-Gross factor for the Low Income Multi-Family Weatherizalion program.

We will use 7.14%, the percentage (933 of eleciricity as it flows from the power plant to the customer, calculated using factors from rate case no. 07-00319-UT

References:
References for each custom efficiency projects will be documented.

Changes from 2008:
This program s new for 2008

CO Deemed Multi-Family Weatherization,xIs Deemed Savings 1
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NEW CONSTRUCTION SAVINGS TECHNICAL ASSUMPTIONS
Program: New Construction

This is a custom program including electric and gas measures. There are three choices of racks customers may choose 1o follow. This program is
unique in that Xcel relies heavily on expert consultant in the design process; howaver, we will perform independent project review in accordance with
standard engineering methods. Customer may apply for rebate under the New Construction Program.

Calculations:

Electrical and gas energy savings and electrical demand savings will be calculated based on the project-specific details. Each project will
undergo an engineering review in accordance with standard engineering praclices. Prescriptive items within the project will be handled
through their respective deemed programs,

Assumptions:

Net-da-gross = Eleciric 98% for the EDA tracks and 3% for the Energy Efficient Bulidings track. Gas EOA NTG is 99% and Gas Energy Efficient Building frack Is 97%. Program
requirementn are well sbove code, so feel free-ridership will be negligible. Gas free ridership will be lower than electric because gas programs are new to Colorado.

Transmission-Distribution Loss Factor = 6,39%, tha percentago (038 of slectriclly as it flows from the power plant to the customer, calculated using factors from Enhanced DSM Flling SRD-2
Efectric Rebate amount is $300/kW saved

Assume 55% additional savings from: using Enhanced Modeling track over Basic based on acluals from MN program
Operation and Maintenance Savings will be calculated for each specific project based on project details.
Life pf-prodyct is 20wedis THrgas and eleclic-riedsures.

Changes from 2008
This is a new program for 2009.

Deemed Savings CO Deemed New Construction.xls 1
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Low Income Non-Profit Weatherization

Low Income service agency may apply for a grant to improve the natural gas and electric efficiency measures of low income non-proft housing units and common
Bpaces/systems.

Algorithms:

Savings will be determined by results of an engineering audit of potential energy savings for the facility and living units. Calculations may include standard energy
calculatians or hourly energy modeling with recognized software packages. Savings for CFL. lighting, refrigerator upgrades or evaporative coolers installed in living
units will be deemed per other programs for low income participanis or prescriptive programs.

We will use 100% for the Nat-to-Gross factor for the Low Income Non-Profit Weatherization program.

We will use 7.14%., the percentage loss of electricity as It flows from tha power plant to the customer, calculated using factors from rate case no. 07-00318-UT

References:
References for each cusiom efficiency projects will be documented.

Changes from 2008:
This program is new for 2008

Deemed Savings CO Deemed Non-Profit Weatherization.xls 1
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TECHNICAL ASSUMPTIONS
Program: Procoss Efficlancy

Tha Process Efficiency Business Program iargels energy intensive processes at large induslrial taciilies who imph idenlified upgrades may
receive rebales lor large process changes thal are nol compieted through Custam Efficiency or the preacriplive programs.

Calculationsi:

Elecirical enurgy savings,electrical demand savings and gas savings will be calculaled based on he melhodologlos prasented in each of the and use programs.

A nel-to-gross factor of 36.6% will be used for clectric Procass Efficency projects.

A net-to-groas factor of 93.9 % will be used for gas Process Efficency projects. This represents one haif of the free rider faclor for eleciric projeacls becausa gea
programs are: new (o Colorada.

A transmission disiribulion loss factor of 6.39% wil be used for Process Efficiency projects.  This was calculaled using factors from Enhanced D5M Rling-SRD-2

Changes from 2008
The Process Efficiency Program is new for 2004,

CO Deemex Process Efficiency.x/s Deemed Savings 1
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Electric Net to Gross= 0.866

Gas Net to Gross = 0,933

ElectricNTG Faclor based on Frontier from the Energy Efficiency Best Practices CA website, custom projects

Gas Net to gross is determined by assuming one half of the elociric free rider factorfree rider factor 1/2 of electric (1-((1-.866)/2)}=.83

CO Deemed Process Efficiency.xls Deemed NTG 1



Appendix A, Docket No. 08A-366EG
I EE E N I EE R G G S O G e e s e e s e

RECOMMISSIONING SAVINGS TECHNICAL ASSUMPTIONS
Program:; Recommissioning

Recommissioning is a special program that involves a Study phase and an Implementation phase. The customer may apply for rebate under the
Recommissioning Program, Each Recommissloning project will be analyzed individually by Xce! Energy. A qualified engineering vendor will perform the study
and provide a report and technical calculations to Xcel Energy for review. Analysis will be based on standard engineering methodologies, Customer may also
submit for implementation a proposed “Fast Track” project without going through the Recommissioning Study phase, as long as they have performed a study.
Recommissioning projects do not have to demonstrate a TRC factor greater than one on a project by project basis. In that regard the program is slmilar to
deemed programs. [n most other respacts it is more of a custom program.

Calculations:

Electric and Gas energy savings and electrical demand savings will be calcutated by a study vendor based on the project specific details. Each
project will undergo an engineering review by Xcel Energy in accordance with standard engineering practices.

A nel-to-gross factor of 100% will be used for Recommissioning projects, based on the following justification: Without having completed a recommissioning
study through our program, the customer would not have known about the opportunities. Hf they would have known about them, they would have done them on
their own due to the Jikellhood they are noflow cost items with very quick paybacks.

A transmission distribution loss factor of 6.39% will be used for recommissioning projects. Reference the Enhanced DSM filing, SRD-2; no significant system
changes have been noted since then.

Persistance of the Recommissioning product {product Tife) is set at 7 years, reference "Recommissioning Persisience - Task 1 Benchmarking Defiverable
040607 .pcf

Changes from 2008
1. A gas rebate is being proposed for the first time.

Deemed Savings €O Deemed Recommissioning.xls 1
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Refrigerator Recycling

Rebates will be offered for pickup of a secondary working refrigerator that will be demanufactured and re-cycled.

Algorithms:

Refrigerator Electrical Energy Savings (Customer |= [Baseline Product Consumption - Efficient Product consumption] = 1,025

kWh) kwWh/refrigerator recycled

Refrigerator Electrical Demand Savings (Customer |= Refrigerator Electrical Energy Savings / 8760 x

kW) Average_to_Peak_¥kW_Factor = 0,139 kW

Electrical Energy Savings (Gross Generator kWh) _ |= Customer kWh / (1-TDLF) = 1,104 kWh

Electrical Demand Savings {Gross Generator kW) |= Customer kW x CF / (1-TOLF) = 0.150 kW

Electrical Energy Savings (Net Generator kWh) = Gross Generator kWh x NTG = 673 kWh

Electrical Demand Savings (Net Gengrator kW) = (3ross Generator kW X NTG = 0.091 kW

Variables:
= Baseline Product Consumption Is the average current year consumption for
refrigerators manufactured 1993-2000 = 1025 kWh in 2009 and 1063 kWh

Baseline F'roduct Consumption in 2010 as calculated in Tabie 1.

Efficient Product Consumption = Efficient Product Consumption is 0 when unit has been demanufacturered.
= Ratlo of average electrical demand to peak electrical demand for a
refrigerator from 1993 to 2000. We willusea value of 1.19 from reference

Average_to_Peak kW _Factor 1.

8760 = Total number of hours in ane year
= Measure life is assumed to be the remaining service life of the existing

Measure Life refrigerators that are removed under this program. = 7.3 years based on
welghted average calculated In Table 1.

Incremental Costs = Actual cost to implement program from vendor
Transmission Distribution Lass Factor = 7.14%, the percentage loss of

TOLF electricity as it flows from the power piant to the customer, calculated using
factors from Enhanced DSM Filing - SRD-2

NTG = Net to gross will be 61% for refrigerator recycling {Reference 3

CO Deemed Refrigerator Recycling.xls Deemed Savings 1
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O8M savings = Qperation and Maintenance savings are assumed to be zero for
refrigerator recycling.

CF = Coincldence Factor = 1 by definition because we use average to peak kW

Provided by recycling vendorfhomaowner; Verified during M&V:

Confirm refrigerator was removed Yes

Confirm refrigerator was working prior to removal Yes

Assumptions:

Rebates are available anly for working secondary units released by owners.

Changes From 2008:
New program for 2009
Table 1. (Referance 1 and 2) Baseline kWh
Year of Manufacture % Share 2009 2010 Remaining Life
1993 11.0% 1,180 1,224 4.5
1994 11.9% 1,128 1,169 5.0
1995 12.5% 1,080 1,120 5.5
1996 12.9% 1,042 1,080 6.5
1997 12.9% 1,004 1,042 7.5
1998 12.9% 969 1,004 8.5
1999 12.9% 934 969 9.5
2000 12.9% 901 934 10.5
Welghted Average 1025 1063 7.3

References

1. Baseline KWh and Average to peak kW ratio from Energy Data Sourcebock for the U.S. Residenlial Sector. Berkeley, CA: Lawrence Berkeley

National Laboratory, LBNL-40297
2. Remaining LUfe and % share from US DOE,

Technical support document: Energy efficiency standards for consumer products:

Refrigerators, refrigerator-freezers, and freezers including draft environmental assessment, reguiatory impact analysis, 1995 Jul
3. Net-to-Gross factor from Fort Collins Utility report

CO Deemed Refrigerator Recycling.xis
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program; Residential Saver's Switch New A/C

[Prescriptive rebates will be offered to customers who install a Saver's Swilch on their AC system. |
Calculations: L

|Saver's Switch Elecirical Energy Savings {Customer kWh) 1= Avem’ggﬁw per Unit x Full Load Hours of Operation

Saver's Swilch Electrical Demand Savings (Customer kW) {= Average kW:per Unit

Electrical Energy Savings (Gross Generator kWh) = Customer.kWh ¢ (1-TDLF)

Electrical Demand Savings (Gross Genarator kW) = Custemer KW x CF / (1-TDLF)

Elecirical Energy Savings (Net Generator kWh) = Gross Generatlor kWh x NTG

Electrical Demand Savings (Net Generator kW) = Gross Generator kW x NTG

Variables:

Average kW per Unit

Full Load Hours of Operation

= Average kW per AJC Unit = 3.000 kW/unit {Reference 1

= Equivalent Fuil TLoad Hours of Operation that a Swilch a’éﬁmes energy Savings by controlling an
alc unit dufing a typical year. Valua includes equivalent hours during control discounted by the
equivalent full load hours of payback period after the control, during which usage is increased. =
0.72 hours (Reference 1)

Goincidence Factor = Percentage of the kW savings thal occur during the annual hour of system

ol peak. = 35.27% (Reference 1)

Measure Lifa = Length of time the switch will bie operational = 15 years from reference 1

TOLF Transmission Distribution Loss Factor = 7,14% baged on the Enhanced DSM filing, SRD-2

NTG = Nel-10-(Gross facltor for Savers swilches will be 100% as customers would not have ihe ability to

install a switch without the program.

Provided by Customer:
Number of units with swilch installed.

Assumptions;
Customer kK'W value is the connected amps volt kW, and
in the Coincidence Factor

Changes from 2008
Customer incentive revised from 2008

Referencas

Verified during M&V:
Yes

probably will not occur on even the hottest day due to AC over sizing. Qversizing is taken into account

1. 2007 Xce! Energy Colorado Residential Saver's Switch Impact Evaluation.

CO0 Deemed Saver's Switch.xls
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

A package of energy efficiency and water conservation classroom activities combined with projects for home Lhal is largeted at sixih grade students in the Colorado servica territory. The
program is known as LivingWise and each parlicipant receives a “LivingWise Aclivity IGI" cantaining a high-efficiency showerhead, a kitchen sink earator, and two compact flucrescent
bulbs, in addition to oiher educational itams such as a thermomaeter, filter alam, leak deteclion leblet, night light and tape measyre.

Algorithms:
CFL Electric Energy Savings (Customer kWWh) = Number_of_Bulbs x (kW _EE - kW Base) x His
CFL Electric Demand Savings {Customer kW) = Number_of_Buibs x (kW _EE - kW_Base)

= {GPY_Saved xOelta_T x 8.33} / HGE x SPD

= (GPY_Saved x Delta T x 8.33) / HGE

Showerhead Gas Savings (Gross [ih)
Aerator Gas Savings (Gross Dth)
|Nel Oth

= Groas Dih x NTG

Eleclrical Enargy Savings {Gross Generator kWh)

= Cyslomer kWh 7 (1-TDLF)

Electricai Demand Savli

s (Gross Ganerator kW)

= Cuslomer kW x CF / (1-TDLF}

Elaclrica! Enargy Savings {Net Generalor kWh) = Gross Ganerator kWh x NTG
Electrical Demand Savings (Nel Generator ki) = Grogs Generator kW x NTG

Variables:
Number_of Bulbs = Number of bulbs provided in gach kit = 2,
Hre = Annual operational hours per year of the fixture. We will usa 1210 hours which represents the everage aperating hours for
the first 5 CFLs instebed in a house. {Reference 1)
CF = Coincidenca Faclor, the probabllity that peek demand of the lighls will coincide with paaic ulility $ysters demand. 0.03 will be
used for prescriplive rebales (Referencs 1)
WA EE = Fixture wattage (W per fixtura) for the two CFLs provided in the kit We will use 0.019 KW which is the average for the two
= butbs par kit.
W Boga = Fiadure waltage (KW per fidure) for the two incandescent bulbs thal the GFLS will replace, Wea will use 0.06526 kw which is
= the average of the two bulbs per kil. —
GPY Saved = Gallons per yaar of hol water saved wilh high-efficiency showerhead (for one shower per dayj or aerator assuming 65% of
- water fow is hot water. Showerhead = 1650 gallons per year par shower, Aeralor = 657 gallons.
Delta T = Change [n temperatura of water from incoming watar lamperature to waler healer lemperaiure seiting. Delta_T is 74
- degroes £, (Refarance 4)
e = Heal generation efficency based on steady-stale water heater efficiency. Used velue of 0.76. [Reference 2)
SPD = Number of shawers per day = 1.32 based on 2.64 people per home and 2 bathrooms. (Rafarance 4)
Incremental Costs Cosls par Table 2; Measure Cosl
TDLF Transmission Distribution Loss Faclor = 7,14%, the percentage loss of eleciricily as it flows from the power plani to the
cugtomer, calculaled using factors from Enhanced DSM Fillng SRD-2
Net-to-Gross Factor = Wa will usa 70% for the nas measures in the school education kits per Dave Munk of RAP, and we will usa 83% for tha CFL
1Measura.
Measurs Lile Measura lives ars shown in Table 1.
O&M savings L Oparation and Maintanance savings are assumed to be zero for he school education kits.

CO Deemed School Education Kit.xis

Deemed Savings 1
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Provided by Cusiomer: Verified during M&V:
Gt was recelved Yas

Measuras have been inslallad Yas

Assumptions:

Showerheads:

- 2.5 gpm replaced with 2.0 gpm, rasulling in 1,660 gallans of annual waler savings par shower. (reference 2,2}
- 1.32 showers per day al 6.9 minutes per shower (reference 2,3)

Faucet asralors;

- 2.2 gpm replaced with 1.8 gpm in bathreom, resulling in 657 gallons of annual waler savings. (reference 2,3)
- 17 galiday used by 3 primary sinks {33% per sink) (referance 4) .

Table 1. Measure Life

Measure M Life |source

LW Kit-Showst heads ] Reference 5

LW Kil-Faucnt Aerators 5 Refsrance 5

ILW Kit-CFLs 6.61 —_|8000 hour CFL lamp divided by average hrfyr {1210 hrfyr)
Tahle 2 Measure Cost Measure Cosl Source:

LW Kit-Showsr heads $12 'Vendor quote per kit afiocated to
LW Kit-Fauce:l Aeralors $12 number of items providing savings.
LW Kit-CFLs §23

Changes From 2008:

This is & new program for 2009

Refarences

1. Composite Wattages, Operating Hours and Caincidence from CFL METERING STUDY FINAL REPORT, Prepared for: Pacific Gas & Electric Company,
San Diego Gas & Elsctric Company, Southern California Edison Company, 2005

2. Departmenl of Energy Domestic Hot Water Appliance Calculator

3. Japanese siudy: “The effacts of variation in body temperature on the preferrad waler temperature and flow fale during showering”
Authors; Tadakatsy Ohnake, Yutaka Tachihara, Yumiko Watanabe, Affilistions: a) Department of Physlological Hyglene, The Instilute of Public Heatth,
Minato-ku, Tokyo, Japan, b} Facully of Hame Economics, Jissen Women's University, Hino, Tokyo, Japan.

4. Handbook of Water Use and Conservation, Denver Waler Conservelion

5. California Measurement Advisory Commitiee (CALMAC) Prolocols, Appendix F (www.calmac.org/events/APY,_F.pdf).

CO Deemed School Education Kit.xls Deemed Savings 2
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SEGMENT EFFICIENCY TECHNICAL ASSUMPTIONS
Program: Segment Efficiency

This is a custorm program that involves an energy and financial analysis of existing facilities. Customer may apply for rebate under the
Segment Efficiency Program. Each project will be analyzed individually by Xcel Energy. Technical variables required for the analysis will be
obtained from the customer or vendor. Analysis will be based on standard engineering melhods. Prescriptive rebates may be given for
measures identified during the analysis that qualify under prescriptive end use programs.

Calculations:

Electrical and gas energy savings and electrical demand savings will be calculated based on the project-specific detalls. Each
project will undergo an engineering review in accordance with standard engineering practices. Where prescriplive elements exist,
the calculations will be In accordance with the calculation methodologies detailed in the prescriplive programs.

Changes from 2008
This is a new program for 2009.

Assumptions
A transmission distribution loss factor of 6.39% will be used for custom projects. This is calculated using factors from Enhanced DSM Filing -
SRD-2

We will conservatively use NTG for each end use technology as stated in their respective technical assumplions. Actual NTG should be closer
tc 100% because these customers have historically not participated in the programs.

Deemed Savings CO Deemed Segment Efficiency.xls 1
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TEGHRICAL ASSUMPTIONS
Program: Self-Direct

The Seli-Direct Program will provide large commerdial and Industital cuslomors in Cotorado to seli-fund eleciric energy conservalion projects ol their faclitles. Cusiomers
who englneer, implement. and commission qualifying pojects will recaive rebates lo offsel thelr costs to implement efficlent projects.

Calculationa:
Elecirical energy sovings and elecirical d saving will be calculated based on the aciual savings {rom a project.

A neldo-groas factor of 80.6% will ba used for Self-Direcl projects. Tha NTG assumption (80.6%) was dovelopad basad on the weighted average of lha nel-{ogoss {aciors
determined for individual electric conservation lechnclogles by Enargy Efficiend Bast Praclices Catifornia. Tho welghling lor technologles was based on the Cuslom Efficlancy
projects compieled by large Colored from 2006 1o 2008.

A Iransmissicn distibution loss faclor of 8.39% will be used for Elecirical proj This was calculated vsing tactors from Enhanced DSM fillng-SRO-2

Measure life and operalion and mainlenance savings will be calcudated for each project.

Changes from 2008
The SeX-Diraci Program ks new for 2003,

CO Deemed Setf-Direct s Deemed Savings



% of saving NTG Factor
Cooling 0.063766944
EMS 0.026063631
Lighting 0.380723422
Custom 0.264643412
Compressed Air 0.255802591
Total NTG

NTG Factor based on the Energy Efficiency Best Practices CA website
% of Savings based on large CO compieted Custom Efficiency projects

0.937
0.87
0.96
0.86

0.867

Appendix A, Docket No. 08A-366EG
Dec.R08-1243, Page 125 of 143

weighnied

6%
2%
37%
23%
22%

90.6%
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Low Income Single Family Weatherization Rebates

Residential low-income nalural gas and slectric customers can energy efficiency measures performed at ne- cost 1o them.

Algorithms:

Ceiling insulation from R-11 to R-38 natural gas
savings {Gross Dth)

[Energy savings for the celllng Insulation were cilculated in REM/Rate using a baseline home model
calibrated to home size and characteristics for the Denver area (see below for characteristics.)

Savingsls 7. 5 —
[Energy savings Ifs:!r the wall Insulation were calculated in REM/Rate using a baseline home model

catibrated to home size and characteristics for the Denver area (see below for characteristics.)
vings is 18.7 Dth.
nergy savings for the gas furnace were calculated in REM/Rate using a baseline home model
calibrated to home size and characteristics for the Denver area (see below for characteristics.)
Savings is 11.1 Dth,

Energy savings for the refrigerator were based on the Energy Star Refrigerator Savings Calculator:
http://www.energystar.gov/lndex.cfm?c=refrlg.pr_refrigerators. Savings is 584 kWh and 0.0B kw.

Wall insulation from R-3 to R-11 natural gas
savings (Gross Dth)

New HE Furnace AFUE 92% nalural gas savings
(Gross Dih)

Refrigerator replacement elactric energy savings
(Customer EWh) and demand savings (Cuslomer
Kw)

Energy and demand savings and annual hours cf operation for compact flurescent lamps are based
on data and calculations derived from the 2002 US Lighting Market Characterization performed for
the Department of Energy in 2002, Energy savings are 784 kwWh and demand savings are 0.77 kW.

Net Dth = Gross Dth x NIG

Efectrical E:nergy Savings {Gross Generator k|= Customer kwh / {1-TOLF} ’
Electrical [Jemand Savings {Gross Generator |= Customer kW x CF £:{1-TOLE) i
Electrical Energy Savings (Net Generator kW= Gross Generator KWh x NTG ]
Electrical Demand Savings (Net Generator kV{= Gross Generator kW x NTG 1

16 CFLs electric energy savings (Customer kWh)
&nd electric demand savings (Customer kW)

Variables:

NTG Net-to-Gross Factor = We will use 96% based ¢n reference 5.

Q&M savings Operation and Maintenance savings = We will assume no OBM savings,

TOLF Transmission Distribution Loss Factor = 7.14%, the percentage loss of electricity as it flows from the

power plant to the customer, calculated using factors from Enhanced DSM Fillng SRD-2

CO Deemed Single Family Weatherization.xis Deemed Savings 1
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Type of measure: Measure life: Incremental cost: Celncidence Factor:
[Celling [nsulation 20 years {Reference 1} $£715 (Reference 6) NA
Wall insulation 20 years (Reference. 1) $670 (Reference 6) NA
HE furnace AFUE 92% 18 years.(Reference 12) $623 {Reference 13) NA

100% (by definition
Refrigerator replacement 7.3 years (Reference 14) $631 (Reference 3 v calc
|cFLs 7.9 years (Reference 9) £60 (Reference 10) 8% (Reference 9)
Provided by Customer: Verified during M&V:
Type of measures implementad Yes

Changes From 2008:
This is 8 nzw program for 2009

CO Deemad Single Family Weatherization.xls Deemed Savings 2
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Assumptlons:

Bulldlgg.C:haractaristieatfor.-BasoilnwHome:Used:-foﬂMbdell_ng:--'<.. i e 0 T8 P T O o B el i o s L R o
Single Family
One story {Reference 3)

2 bedroom 1 bathraom (Reference 3)
961 square feet (Referance 3)
Crawispace foundation {Reference 32)
HVAC:
heating - gas fumace 78 AFUE (Relerence 3}
no cooling - 25% have evaporalive coolers (Reference 3)
air handler is in the crawlspaca and supply ducts and return ducls are assumed {o be in majority interior space
Windows:
SHGG =075
U-factor = 1.27
Insulation Levels:
Existing Ceiling Insutation: R-11 (Reference 4)
Existing Wall Insuletion: R-3 {Reference 4)
Crawlspace Assumptions
Assumed crawispace walls do not have insulation
The air handler is located In the crawispace
ACH = (1.8 and ducl leakage is 25%
Appliances (Reference 2)
85% have dishwashers
74% slectric ranges
88% and 89% have clothas washer and dryer {(eleclric)
85% waler healing is gas - model used 8 40 gallon sforage tank
68% of homes have ceiling fans

CO Deemad Single Family Weatherization.xls Deemed Savings 3
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Reforences::
1. California Measurement Advisory Commiltee (CALMAC) Protacals, Appandix F {www.calmac.org/evenistAPX_F pdf).
2. 2008 Residential Energy Use Colorado Service Area - Xcel: Bruce Neilson
3. Colorado Governor's Energy Office (GEQ)
4, Xcel Energy CO DSM Polential 2008 - prepared by Kema
S. Natlonal Energy Efficiency Best Practices Study - Residential Single-Family Comprehenslve Weatherization Best Practices Report from December
8. RS Means Repair and Remodeling 2007 al a cost of $0.028 per square fool per increase in R-value.
7. Natlonal Energy Audit Tool (NEAT) and Frontier estimates.
8. EEBP web site - Tacoma Residential Weatherization program.
9. US Lighting Market Characterization Study performed for the Department of Energy in 2002
10. MEEA/ES Change A Light campalgn
info
11. Xce! Energy estimate

12. Draft Technlcal Support Document: Energy Conservation Standards for Residential Furnaces and Bollers, Efficiency Standards for Consumer
Prepared for US DOE, September 2006

13. California Energy Commission's Database for Energy Efficient Resources (DEER)
14, www . energystar.gov

15. DOE 2007

16. Appliance Magazine, September 2007

CO Deemed Single Family Weatherization.xis Deemed Savings 4
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TECHNICAL ASSUMPTIONS
Program: Small Business Lighting

The Smal Business Lighling Program provides free ighting efficlency audits o smail and mid sized businesses. Custormers who implement identified ighting
upgrades may recelve rebates through (he Lighling Efficiency or Custom Efiiciency programs.

Calculatlons:
Efecirical entrgy savings and electrical demand savinga will be calculaled based on the meilhodologies and assumpliona prasented in the Lighting Efficisncy and
Cuslom Efficiency pregrams,

A nat-to-gross facior of 100% will be used for stnal} business lighting projects.

A transmission distribution loas factor of 6.39% will be used for smail business lighting projects.  This was calculaled using faclors from Enhanced DSM Rling-SRO-
2

Changes from 2008
Tha Small Business Lighling Program is new lor 2009,

CO Desmed Small Business lighting.xls Deemed Savings 1
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STANDARD OFFER SAVINGS TECHNICAL ASSUMPTIONS
Program: Standard Offer

Standard Cffer utilizes an ESCO, pre-gualified by the Govemors Energy Office, or a Cuslomer-chosen vendor to perform a pre-formatted investment grade audit
from which comes a bundled set of measures that the customer, by agreement, must implement. The customer may apply for a rebate under the Standard Offer
Program or the implementation funding ¢an come from the ESCO. Analysis will be based on standard engineering methedologies. Prescriptive rebates will not
be offered in this program.

Calculations:

Electric and Gas energy savings and electrical demand savings will be calculated by an ESCO or a Customer-chosen vendor based on facility-
specific defalls, Each project will underge an engineering review by Xcel Energy in accordance with standard engineering practices. M&V plans
will be required for all Standard Offer projects and must last a minimum of three years.

A net-to-gross factor of 81.3% will be used for electric projects in 2008. A net-lo-gross factor of 87.6% will be used for elactric projects in 2010. A net-to-gross
factor of 92% will be used for gas projects in both years.

A transmission distribution loss factor of 6.39% will be used for Standard Offer projects. Reference the Enhanced DSM flilng, SRD-2; no significant syslem
changes have been noted since then.

Measure life and operation and maintenance savings for Standard Offer projects will be calculated for each project as part of the Technical Energy Audit

Changes from 2008
1. Standard Offer program is being offered for the first ime.

CO Deemed Standard Offer.xls Deemed Savings 1
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Water Heatlng Rebates

Resldential natural gas customers receive a cash rebate for purchasing high-efficiency natural gas water heating equipment.

Algorithms:
Enorgy savings Jor the gas waler healer are basad on federal minimLm efficiency requirements for a baseline water heater, |
Standard tank water heater 0.62 EF The replacament model has an Efficiency Factor (EF) raling of 2%, which s the current Energy Star Standard, All savings
Natural gas savings (Gross Dth) were calculated in EnergyGauge using a baseline home model calibrated to typical home size and characteristics for the
Denver area (see below for characteristics.) Savings is 1.08 Dih/yr
Standard tank water heater 0.65 EF Energy savings for the gas water heater are based on federal minimum afficiency requirements for a baseline water heater.
Natural gas savings {Gross Dth} The replacement model has an EF rating of 65%. Alf savings were calculaled in EnergyGauge using a baseling home model
calibrated lo typical home size and characleristics for the Denver area (see below for characteristics.) Savingsis 2.06 Dthiyr.
Standard tank water heater 0,67 EF Energy savings for the gas water heater are based on federel minimum efficiency requirements for a baseline water heater,
Natural gas. savings (Gross Dth) The replacement model has an EF rating of 67%. All savings were calculated in EnergyGauge using a baseline home modet
cafibrated to typical home size and characteristics for the Denvar area (see below for characterislice. Savings s 2.66 Dthiyr.
Energy savings lor the gas water heater are based on lederal minimum eHiciency requirements for a iiaﬁ!me waler healer.
Tankless water heater 0.82 EF The replacement model has an EF rating of 82%, which is the current Energy Slar Standard. All savings were calculated in
Natural gas savings {Gross Dth) EnergyGauge using a baseline home model calibrated to typical home size and characteristics for the Denver area (see
below for characteristics.) Savings is 5.91 Dthiyr.
Net Dih = Gross DINRNIG: . - . .
Variables:
NTG Net-lo-Groas Factor = We will use 0% based on istter from Davis Enargy Group to DOE dated 10/23/07.
Measure life = 15 years for standard tank waler heater and 20 years for tankless water heater. (Referencs 5)
Unit Type Incremental Cost:
|Standard tank waler haater 0.62 EF $55.00 (Reference 1)
Standard tank water heater 0.65 EF $175.00 (Reference 1)
Standard tank water heater 0.67 EF $230.00 (Reference 1)
Standard tank water heates 0.82 EF $750.00 (Reference 1)
Provided by Customer:; Verified during M&V:
Type of unk: installed Yes
Assumptions:

The baseline water heater is 40 gallon capacity with an Efficiency Factor (EF) of 58%.
The average baseline product cost is based on the cost from RS MEANS Repair and Remodeling Cost Data 2007

Deemed Savings CO Deemed Waler Heating Rebate.ds Paga 1
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Changes From 2008:

This is a new program for 2009

Waulldlng Charagterlstics for Prototype Home Used for Modeling: .t o amt , R foprta Vw1 -
Single Family

Two story {Reference 3)
3 bedroom 2 bathroom {Reference 3)
2000 square fest (Reference 3)
Basement foundation {Refarence 3)
HVAC:
heating - gas furnace 78 AFUE ($5.9 kBlu unit required) - 85% of homes have gas heating, and 78% of which are forced air fumaces (Reference 2)
cooling - 58% have Central Air Condilioning model required a 2.5 ton unit to meet the cooling load {Reference 2)
air handler Is in the basement and supply ducts and return ducts are assumed to be in majority interior space
Windows
61% of homes have double pane windows (Reference 2}
double pane low-E are standard (Reference 4)
Model itssumes 15% of wall area glazing
applied a u-factor of 0.53 (average between clear glass double pane and low-E )
Insulation Levels:
Existing Ceifing Insulation: R-19 (Reference 4)
Existing Wall Insulation: R-11 (Referenca 4}
Basement Assumptions
Assumed basement walls to have R-11 insulation
Basement is consldered finished space but not conditioned
The air handier is located in the basament
Some homes will have smaller sections of the basement condifioned ~ maybe a banus room etc, however this cannot be easily modeted in EnergyGauge
Appllances (Reference 2)
85% have dishwashers
74% eleciric ranges
88% and 89% have clothes washer and dryer {electric}
85% waler heating Is gas - model used a 40 gallon storage tank
B88% of homes have ceiling fans
Average Customer Energy Consumption: (Reference 2}
kwWh annually; 9,000 roughly for a 2,000 square foot home
Therms annually: 835
References:
1. California Energy Commission's Database for Energy Efficient Resources {DEER) httpiAwww.energy.ca.govideer
(Does not include labor of equipment rentai fees as this measure Is considered & replaca on burmnout)
2, 2006 Residential Energy Lise Colorado Service Area - Xce!; Bruce Neilson
3. American Housing Survey for Denver - US Census Bureau
4. Xcel Energy CO DSM Potential 2006 - prepared by Kema
5. Califorria Measuremant Advisory Commiltee (CALMAG) Protocols, Appendix F.

Deemed Savings €O Deemed Water Healing Rebate.xis Page 2
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COLO. PUC No. 6 Gas Settlernent Appendix C
PUBLIC SERVICE COMPANY OF COLORADO
Sheet No. __41____
P.0. Box 840 Cancels
Denver, CO 80201-0840 Sheet No.

NATURAL GAS RATES
DEMAND-SIDE MANAGEMENT COST ADJUSTMENT

APPLICABILITY

All rate schedules for natural gas service are subject to a Demand-
Side Management Cost Adjustment ("DSMCA”) designed to recover the direct
and indirect costs of Demand-Side Management Programs ("DSM Programs”) in
accordance with Commission-approved Demand-Side Management Plans and Rules
4750 through 4760 of the Commission’s Rules Regulating Gas Utilities and
Pipeline Operators, 4 Code of Colorado Regulations 723-4 ("Gas DSM Rules”}.
The DSMCA shall apply to all base rates for all applicable rate schedules
and are ag set forth on Sheet No. 42D.

ANNUAL FILINGS

Effective January 1, 2009, the Company shall place into effect a new
DSMCA pursuant to the Commission’s final order on Company’s 2009-10 DsM
Plan and shall include Current Period DSM Costs incurred on and after
January 1, 2009, plus all DSM costs incurred by Company prior to January 1,
2009 in accordance with its prior DSMCA.

The Company will file an advice letter to revise the DSMCA on April 1
to be effective July 1 through December 31 of the same year and on October
1 to be effective January 1 through June 30 of the next year. The October
1 filing will revise DSMCA for Current Period DSM Costs forecasted for the
following year and the April 1 filing will revise the DSMCA for the Prior
Demand-Side Management Cost Adjustment (“PDSMCA”), the DSM Bonus and the DSM
Deferred amount from the preceding year, including applicable DSM Interest.
The Company will include in its annual DSMCA filings all pertinent
information and support documentation as is required by the Commission’s
Rules and as specifically set forth in Gas DSM Rules.

DEFINITIONS

DSM Bonus
The amount of bonus approved by the Commission in the Company’s annual DSM

Report as set forth in Gas DSM Rule 4760.

Current Period Demand-Side Management Costs (CDSC)
The CDSC are projected calendar year expenditures for the Company’s DSM
Portfolio after January 1, 2009, including all direct and indirect costs.
The CDSC shall comprise costs of DSM programs directed at residential
customers and costs of DSM programs directed at nonresidential customers
and shall be expenses and recovered over twelve months beginning January 1
of the year in which the costs are expected to be incurred.

(Continued on Sheet No. 42A)

ADVICE LETTER ISSUE
NUMBER DATE
DECISION MANAGING DIRECTOR, eFFecTive January 1, 2009
NUMBER Govemment & Regulatory Afiairs DATE
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COLO. PUC No. B Gas Settlement Appendix C
PUBLIC SERVICE COMPANY OF COLORADO
Sheet No. i_
P.O. Box 840 Cancels
Denver, CO 80201-0840 Sheet No.

NATURAL GAS RATES
DEMAND-SIDE MANAGEMENT COST ADJUSTMENT N

DEFINITIONS - Cont’d

DSM Interest

The amount of net interest accrued on the average monthly balance in gas
DSM subaccounts of Account No. 186, whether positive or negative, as
determined by multiplying the monthly balance by an interest rate equal to
the Company’s Commission-authorized after tax weighted average cost of
capital. DSM Interest shall be calculated separately for the deferred
balances associated with the Residential DSMCA and the Nonresidential
DSMCA.

DSM Portfolio
The energy efficiency programs as approved by the Commission in the
Company’s DSM plan filings as required under the Gas DSM Rules. ‘The DSM
Portfolio shall comprise DSM programs directed at residential and non-
residential customers.

RESIDENTIAL DSMCA

The DSMCR for residential service (“RDSMCA”) shall be a percentage
adjustment applicable to all base rates for customers receiving service
under rate Schedule RG and shall be calculated as follows:

RDSMCA = RDSM Cost + RDSM Deferred + RDSM Bonus + PDSMCA
R CCount * RS&F + R Sales * R Rate

Where:

1) RDSM Cost is the CDSC of residential DSM Programs for the following
calendar year revised annually by a October 1 filing

2) RDSM Deferred is the positive or negative difference between the
projected cost of residential DSM Programs and amounts collected
from residential customers during the prior calendar year,
including DSM Interest, revised annually by a April 1 filing

3) RDSM Bonus is the residential allocated portion of the total DSM
Bonus from the previous calendar year revised annually by a April 1
filing

4) R CCount is the Company’s forecasted residential customer count for
the twelve calendar months following the effective date of the
RDSMCA

S) RS&F is the Service and Facility Charges applicable for residential
service in effect on the effective date of the RDSMCA

{Continued on Sheet No. 42B)

ADVICE LETTER ISSUE
NUMBER DATE
DECISION MANAGING DIRECTOR, gFFECTVE January 1, 2009
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COLO. PUC No. & Gas Settlement Appendix C
PUBLIC SERVICE COMPANY OF COLORADO
SheetMo. ____42B
P.O. Box 840 Cancels
Denver, CO 80201-0840 Sheet No.

NATURAL GAS RATES
DEMAND-SIDE MANAGEMENT COST ADJUSTMENT

6) R Sales is the Company’s forecasted residential usage (Schedules CG
and IG separately) in therms for the twelve calendar months
following the effective date of the RDSMCA

7) R Rate is the Usage Charge per therm applicable for residential
service in effect on the effective date of the RDSMCA

NONRESIDENTIAL DSMCA

The DSMCA for nonresidential service (“NDSMCA”} shall be a percentage
adjustment applicable to all base rates for customexs receiving service
under rate Schedules CG and IG and shall be calculated as follows:

NDSMCA = NDSM Cost + NDSM Deferred + NDSM Bonus + FPDSMCA
N CCount * NS&F + N Sales * N Rates

Where:

1) NDSM Cost is the CDSC of nonresidential DSM Programs for the
following calendar year revised annually by a October 1 filing

2) NDSM Deferred is the positive or negative difference between the
projected cost of nonresidential DSM Programs and amounts collected
from nonresidential customers during the prior calendar year,
including DSM Interest, revised annually by a April 1 filing

3) NDSM Bonus is the nonresidential allocated portion of the total DSM
Bonus from the previocus calendar year revised annually by a April 1
filing

4) N CCount is the Company's forecasted nonresidential customer count
for the twelve calendar months following the effective date of the
NDSMCA

5) NS&F is the Service and Facility Charges applicable for
nonresidential service (Schedules CG and IG separately) in effect
on the effective date of the NDSMCA

6) N Sales is the Company’s forecasted nonresidential usage (Schedules
CG and IG separately) in therms for the twelve calendar months
following the effective date of the NDSMCA

7) N Rate is the Usage Charge per therm applicable for nonresidential
service (Schedules CG and IG separately) in effect on the effective
date of the NDSMCA

{Continued on Sheet No. 42C)
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COLO. PUC No. 6 Gas Settlement Appendix C
PUBLIC SERVICE COMPANY OF COLORADO
Sheet No. .—42(:__

P.0O. Box 840 Cancels
Danver, CO 80201-0840 Sheet No.

NATURAL GAS RATES
DEMAND-SIDE MANAGEMENT COST ADJUSTMENT N

PRIOR DEMAND-SIDE MANAGEMENT COST ADJUSTMENT

The PDSMCA will recover the costs incurred prior to January 1, 2009
associated with the Company’'s DSM programs in place on or prior to May 22,
2007, including those costs that historically have been capitalized and are
amortized over a five-year period as well as those costs that are expensed
and recovered over 12 months. The PDSMCA shall continue to be recovered
through the DSMCA until such time as one hundred percent (100%) of the
amortized costs and expenditures have been recovered. In the event that
any deferred amounts remain after all such amortized costs and expenditures
have been recovered, such deferred balance, whether positive or negative
shall be allocated in the RDSM Deferred and NDSM Deferred balances. The
PDSMCA shall be a percentage adjustment that is added to the percentage
adjustments for the RDSMCA and the NDSMCA and shall be a percentage rider
applied to all base rates for Gas Transportation Service. The PDSMCA shall
be as follows:

PDSMCA = A *B + C + D
E

Where:

1) A is the Prior DSM Program amortized balance at year end of the
previous calendar year as amortized over a five year period

2) B is the Commission-authorized gas rate of return

3) C is the grossed up income tax amount on A*C

4} D is the amortization expense of the prior DSM program deferred
costs

5) E is the total gas base rate revenue for the prior calendar year

{Continued on Sheet No. 42D)

ADVICE LETTER ISSUE
NUMBER DATE

DECISION MANAGING DIRECTOR, EFFECTIVE
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COLO. PUC No. 6 Gas Settlement Appendix C
PUBLIC SERVICE COMPANY OF COLORADO
Sheet No. __4_2,2___
P.O. BOJ( 3‘0 cancels
Denver, CO 80201-0840 Sheet No.
NATURAL GAS RATES
DEMAND-SIDE MANAGEMENT COST ADJUSTMENT N
RATE TABLE

Residential Service

RG 6.04 % I
Commercial & Industrial Sales Service

cG 3.49% I

IG 3.49% I
Gas Transportation Sexvice

TF 0.92%

TI 0.92%
ADVICE LETTER ISSUE
NUMBER DATE
DECISION MANAGING DIRECTOR, EFFECTIVE
NUMBER Govemment & Regulatory Affairs DATE January 1, 2009
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COLO. PUC No. 7 Electric

PUBLIC SERVICE COMPANY OF COLORADO
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Exhibit No. TJS-§

Sheet No. 107C

P.O. Box 840 Cancals
Denver, CO 80201-0840 Sheet No.
ELECTRIC RATES
DEMAND SIDE MANAGEMENT COST ADJUSTMENT
RATE TABLE

Rate Schedule Applicable Charge Monthly Rider Rate
Residential Service
R Energy Charge $0.00304/kWh I
RD Demand Charge 0.80/kW-Mo I
Small Commercial Service
C Energy Charge 0.00319/kWh I
Commercial & Industrial General Service
SGL Energy Charge 0.01203/kWh I
SG Demand Charge 0.96/kW-Mo I
PG Demand Charge 0.94/kW-Mo I
TG Demand Charge 0.92/kW-Mo I
Special Contract Service
5Cs-7 Production Demand Charge 0.94/kw-Mo I
Standby Service
SST Gen Standby Capacity Reservation Fee 0.13/kW-Mo T

Usage Demand Charge 0.83/kW-Mo I
PST Gen Standby Capacity Reservation Fee 0.12/kW-Mo I

Usage Demand Charge 0.82/kW-Mo 1
TST Gen Standby Capacity Reservation Fee 0.12/kW-Mo I

Usage Demand Charge 0.80/kW-Mo I
Lighting Service
RAL, CAL, PLL, SL, SSL
SHL, SLU Energy Charge 0.00306/kWh I
TSL Energy Charge 0.00158/kWh I
ADVICE R l
sl e August 11, 2008
DECISION MANAGING DIRECTOR, EFFECTIVE
NUMBER Government & Reguiatory Affairs DATE January 1, 2009
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CERTIFICATE OF SERVICE

| hereby certify that on the 28th day of October 2008, the original and seven (7)
copies of the STIPULATION AND SETTLEMENT AGREEMENT were served via
hand delivery in Docket 08A-366EG to the following:

Doug Dean, Director

Colorado Public Utilities Commission

1560 Broadway, Suite 250
Denver, CO 80202

and copies were hand delivered or served via United States Mail and
served via email on all Parties on this service list.

Bill Vidal

Manager of Public Weorks
201 W. Colfax, Dept. 608
Denver CO 80202

Russell W. Ray, PLLC
6212-A Old Franconia Road
Alexandria, VA 22310
*Holly Rachel Smith, Esq.
Wal-Mark & Sam's West

holly@raysmithlaw.com

Anne K. Botterud

Office of Attorney General
1525 Sherman St., 5™ Floor
Denver, CO 80203
Anne.botterud@state.co.us

Christopher M. Irby
Office of Attorney General
Chris.irby@state.co.us

P.8. Schechter
Office of Consumer Counsel
Pb.Schechter@dora.state.co.us

Stephen W. Southwick

Office of Attorney General
Stephen.southwick@state.co.us
Dale.hutchins@state.co.us
Chere.Mitchell@dora.state.co.us

Mariya Barmak
Becky Bye
Advisory Counsel

Mariva.barmak@state.co.us
Becky.bye@state.co.us

Jeff Ackerman

Advisory Staff

1560 Broadway, #250

Denver, CO 80202

Jeffrey. ackerman@dora.state.co.us

Thorvald A, Nelson

Robyn A. Kashiwa

Colorado Energy Consumers
tnelson@hollandhart.com
rakashiwa@hollandhart.com
Koriley@hollandhart.com

Ron Davis

Paul Caldara

Karl Kunzie

Billy Kwan

Trial Staff
Ronald.davis@dora.state.co.us
Paul.caldara@dora.state.co.us
Karl.kunzie@dora.state.co.us
Billy. kwan@dora.state.co.us
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*Mark Detsky

Paul Kriescher

Robert Bowles

Energy Efficiency Business Coalition

karlki@dietzedavis.com
mdetsky@gmail.com

aulk@lightlytreading.com

Robert@energyefficiencybusinesses
.org

Jerry W, Goad
National Resources & Envir.
Jemry.goad@state.co.us

Morey Wolfson
Governor’s Energy Office
Morey.wolfson@state.co.us

Richard L. Fanyo

Mark A. Davidson

Michelle Brandt King
rfanyo@duffordbrown.com
mdavidson@duffordbrown.com
mking@duffordbrown.com

Michael L. Kurtz

Kurt J. Boehm

Kroger Company
mkurtz@BKL lawfirm.com
kboehm@BKLlawfirm.com

Howard Geller
Southwest Energy Efficiency Project
hgeller@swenergy.on

Steven S. Michel
Victoria R. Mandell
Western Resource Advocates

smichel@westernresources.org

vmandell@westermresources.org
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Leslie Glustrom
Iglustrom@gmail.com

Nancy LaPlaca
nancylaplaca@yahoo.com

John Baeverstad

John.b@viplighting.com

Sue Ellen Harrison
Jonathan Koehn

Sarah Van Pelt

Leslie Lacy

Ann Livingston

Boulder, City and County

harrisons@bouldercolorado.gov

koehnj@bouldercolorado.gov
vanpelits@bouldercolorado.gov
Ita bouldercounty.or

alivingston@bouldercounty.org

Ronat W. Larson
Ratepayers United of Colorado

rongretlarson@comcast.net

Jeffrey G. Pearson
Jennifer Gremmert

Energy Outreach Colorado
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jgremmert@energyoutreach.org
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