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BEFORE THE PUBLIC UTILITIES COMMISSION '

JANUARY 1, 2009, AND FOR RELATED
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N THE MATTER OF THE APPLICATION OF ) H 9
PUBLIC SERVICE COMPANY OF COLORADO ) '
FOR APPROVAL OF ITS ELECTRIC AND ) q
NATURAL GAS DEMAND-SIDE MANAGEMENT )
(DSM) PLAN FOR CALENDAR YEARS 2009 AND ) DOCKET NO. 08A-366EG E
2010 AND TO CHANGE ITS ELECTRIC AND GAS )
DSM COST ADJUSTMENT RATES EFFECTIVE ) 3

)

)

WAIVERS AND AUTHORIZATIONS.

STIPULATION AND SETTLEMENT AGREEMENT
‘I 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 Plan. This Stipulation sets forth all the terms and

conditions of such settiement.
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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.

lil. 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. 72344750 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 2008-2010 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



Appendix A, Docket No. 08A-366EG
Dec.R08-1243, Page 5 of 143

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 o 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, {o
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
madification 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 parlicipated 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 ftraditional 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 i)roposed 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, “Seif-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 qualify 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 inch‘lded} 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 Sefting 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 settlement 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
Counse! 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 ciasses 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 Setiling 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 6 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 efforis to
achieve natural gas savings of at least 318,141 Dth and 402,808 Dth for 2009 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 fotal 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 de 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



Appendix A, Docket No. 08A-366EG
Dec R08-1243, Page 11 of 143

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, bath of which have been addressed in separate dockets.
11
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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 April 1 DSMCA filing by the Commission to review the prior years DSM
expenditures for reasonableness and prudence. The Settling 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
portfolic 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 persens 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:

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

B Establishing overall annual energy savings targets for 2009 and 2010 for the
Company’s gas DSM portfolio;Z and

. Determining savings achieved in 2009 and 2010 based on the actual project
completions in each calendar year, where such savings are compared {o the
overall annual portfolic 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 to 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 Setlling 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 actually

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

13
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installed during calendar years 2009 and 2010. Such savings shall 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 O&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 Setiling 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 Seftling 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:
w 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

= 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, 2008 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 open 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 o
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
pregram, 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 tﬂat 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 Settling 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 Seftling 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, net-to-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

17
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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 Settfing Parties understand that such changes
shall not affect the calculation of achieved savings and net economic benefits for 2008.
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-lncome Single Family Weatherization
Business Boiler Efficiency
Business Self-Directed Custom Efficiency
Residential Energy Star Retailer Incentive Program
The Company agrees fto provide the non-confidential portion of all

Comprehensive Program Evaluations to all persons on the DSM Roundtable

18
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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 campromise 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 Settling 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 Stipuiation 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 Settfing Parties shall
confer to arrive at a comprehensive list of issues that shall proceed to hearing and a list
of issues that remain settled 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 Setiling 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 reasonabie resclution of all issues

that were or could have been contested among the Settling Parties in the above-

20
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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.

21
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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 instalfation 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 Pian 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 20092 and 2010. The Setting 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 promation 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
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. 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/fcustomer 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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G 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 Schoo! 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 allow 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 fo 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 portfolio 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 2008, 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 faunching 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



Appendix A, Docket No. 08A-366EG
Dec R08-1243, Page 41 of 143

and providers, and Measurement and Verification. The Company agrees to work in
good faith with EEBC, GEO, and any others of the Setiling 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,

j- 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 2009/201C Demand-Side
Management Biennial Plan

The tabs in this file have been divided into thres types:

Al labs 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 referances that support our assumptions.

Within each of ihe Deemed tabs, certain cells have been highlighted using the following
convention: . - . Lo
Green - Energy savings calculation equatigh, | v metE o

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

Light Blue - Assumed values that are not inputs to the snergy savings equalions
(incrernental 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: Boiler Efficiency Program

Prescriptive rebates will be offered for new Hot Water Boilers (Condensing and non-condensing), replacement of currently operaling hot
water boilers, steam traps. (commercial only), and various boiler improvements.
Algorithms:
Mew Boiler Savings {Gross Dih) = (BTUH - {(BTUH x EFFO/EFFh)) x Hrs /1,000,000
Boiler Tune Up savings (Gross Dth} = {{BTUH x EFFWEFFD) - BTUH) x_Hrs / 1,000,000
Outdoor Air Reset savings (Gross Dih) = ((BTUH x EFFWEFFD) - B‘!’UI-I ) x_Hrs /1,000,000
Stack Dampers savings (Gross Dth) = ((BTUH x EFFIWEFFb)~BTUH) x_Hrs /1,000,000
Maodulating Burner Controls savings {(Grass
Dth) = (BTUH x EFFWEFFD - BTUH) x Hrs / 1,000,000
02 Trim Contro! savings {Gross Dth) = (BTUH x EFFHEFFD - BTUH) x Hrs / 1,000,000
Steam Traps savings (Gress Dth) = Leak Rate x Leak_Hours x BTU_per_Pound / EFFb
Net Dth = Gross Dth x NTG
Variables:
BTUH |= Rated boiler Input BTUH nameplate data provided by customer on rebate form.
boiler. 1004 hours will be used for space heating and 876 hours will be used far domestic
Hrs het water. Forecast Ref Boiler Op Hours work sheetl which includes an oversizing factor of
54%.
EFFb =Efficiency of Bassline boiler. Refer Table 2 below
EFFh = Efficiency for higher efficiency boiler. Refer Table 2 below.
Il.aak Hours r Annual hours boiter lines are pressurized = 600D hours (Refer Forecast Beller Ancil Equip
T Galcs)
|Laak_Rate =Leakage rale, pounds of steam per hour. High Pressure = 11, Low Pressure = 5 (Refer
Forecast Boilar Ancil Equip Calcs)
Ia‘ru Per Pound = 1164 BTU per pound for lost to atmosphere, 964 BTU per pound lost to condanaate.
e Assume 50/50 mix = 1064 BTL) per pound. {Refer Forecast Boiler Ancil Equip Calcs)

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

Measure Life Trap measure life = 10'years, High pressure Sleam Traps = 4 years Boiler Tuneup =2
= Cosl of the baselina technology. Cosl 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 cuslomer provided size.
Refer Table 1 below.

High Efficiency Cost :;[r:;:emenlal cosls given based on customer provided size and efficiency. Refer Table 1

NTG Net-lo-gross = 97% . Reference 5,

Provided by Customer; Vorified during M&V:

For bollers:

Boiler size (BTUH) Yes

Boiler Efficiency (85% or 92%) Yes

For steam traps:

High or low pressure Yes

incremental cost No

For all but boilera and steam traps:

Beiler size (BTUH) Yes

Implemented measure Yes

Incremental cost Ne

Assumptions:

- Eech 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 Cuslom Efficiency.

- Climale zone assumed to be Denver for all boilers

- Prescriptive rebales are only given for boilers put into service, rebates are not given for backup bollers. Even though we do not rebate
backup boilers, cur assumed hours have been conservatively reduced to 86% of the predicted hours 10 account for boller redundancy,

- Steam boiler has condensale retura.

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

CO Deemed Boiler Efficiency.xs Deemed Savings 2



Appendix A, Docket No. 08A-366EG
Dec R08-1243, Page 47 of 143
- N AN R AN n ER N @R D TR BN M R o M m O e

- Assumed savings for boiler tune-up = 2% far non condensing boiler. This is an average value of the two years, 4% initial to no savings st
the end of the two years. Life of product is 2 years, DOE states up 1o 5%.

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

- Assumed savings for instaliing Stack dampers on non condensing boilers = 1%. Life of product is 20 years. Canada energy council, up to
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 frim cenirols on non condensing boilers = 2%. Life of product is 20 years. The Naturat Gas consortium slales of

2 1o 4% savings
Table 1, Excerpt from Hot water beiler costs, Full table on Deemed Incremental Costs tab
Non-condensing Condensing Incremental incremental
Cost for B0% (o | Cost for 80% (o |
80% efi, 85% eff. 92% eff. B5% eff 92% eff
175,000 Biuh $3.000 $3.500 $4,600 3500 31,600
500,000 Biuh $5.000 35,000 $11.2Nl $4,000 $6.200
Table 2, Boiler Efficiencies .
Baselina Efficiant
Boiler Boiler
Efficlency | Efficlency
(EFFb) (EFFh) |
New Boilers (Non-Condensing) 80.00% 86.00%
New Bollers {Condensing) 80.00% 06.20%)
|8oiier Tune Up 78.00% 80.00%
loutdoer Air Reset 80.00% 83.00%
|stack Dampers 80.00% B1.00%)
IModuiating Burner Controls 80.00% 83.00%
102 Trim Contrel 80.00% 82.00%|
{Steam Traps 80.00% NIA
CO Deemed Boiler Efficiency.xls Deemed Savings 3
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References:

1, The baseline efficiency for the boiler is based an 2006 JECC, minimum of 80%, ASHRAE 90.1, and Federal Energy Management
Program (FEMP)}. .

2, Bin Temp & CQ Bin Hrs are taken from ASHRAE, to determine operating hours. Value is 1880 hours for both space heating 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 calculaled using 1/2 of the free-rider factor for Cocling Efficiency.

CO Deemed Boiler Efficiency.xs Deemed Savings 4



Table 1,Hot water boiler costs, Vendor supplied, Englnmd Products.
Non-condensing Condensing | Incremental | Incremental
Costfor | Coslfor
80% to B5% | 80% to 92%
|Boiler Nameplate Capacity 80%eff. | B5%eff. | 92%eff. off off
{175,000 Btuh $3,000 $3,500 $4,600| $500 $1,800
{500,000 Btuh $5,000 $0,000;  $11,200]  $4.000) $6,200
1,000,000 Btuh $7.300]  $11.700]  $15,000] $4.400) $7,700]
2.000.000 Buh $12,000]  $17,000]  $26,500| 35000  $14.500|
4,000,000 Biuh $24,000]  s34.000] $53,000] s10,000]  $29,000)
6,000,000 Btuh g38,000] §51,000f $79,500] 3150000  $43500]
|8.000,000 Btuh $a8000]  $68.000] $108.000] 3200000  $58.000)
IBciler Tune Up Actual costs will be provided by customer
Qutdoor Air Reset Actual costs will be provided by custorner

Stack Dampers > 750 Mbtuh

Actual costs will be provided by customer

Stack Dampers > 750 Mbiuh

Actual costs will be provided by customer

Modulating Burner Controls < 750 Mbluh

Actual costs will be provided by customer

|Medulating Bummer Controls > 750 Mbtuh

Actual costs will be provided by customer

02 Trim Control Aclual 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

Program: Compressed Air Efficiency

Custom and prescriptive rebates will be offered under the compressed alr program. Prescriplive rebates ara avaliable for Variable Frequency Drive
Comprassors that are less than 50 bp, and no air loss drain valves. Other measures may recelve rebaies thraugh the Custom Efficiency pregram,
Each cusiom efficiency project will be analyzed individually by Xcel Energy. Engineering variables required for the analysis will be ablained from the
custamar oF vendor. Analysis will be based an standard engineering meihodologies.

Elecirical Demand Savings (Customer kW)

=HP x SembeFm:ﬂ 746 1
Elecirical Energy Savings (Customer kWh) =.Oemand :
o Loas Air Drains Eleclrical E S Cuslomer k¥ith) KY_per Drain ¥ Crain. Fours

o Loss Alr Drains Eleclrical Demand Savings {Cusiomar kYW)

Number of Dmhsnw_per Drain

Savings (Gross Generator kWh
Electrical Demand Savings {Gross Genaralor kW)

= Cuslomer kWh [ {1-TDLF)
|="Customer KW x CF / (1-TDLF)

Savings (Net Generalor kWWh)

= Grois Generator kwh x NTG

= Gross Generalor kW x NTG

= HP of new Cc provided by the customer

= Service factor af the molar, we will use 1.1 {Reference 1)

= Siandand conversion from HP 1o kW.

= Average percent Ioading for basefine compressar = 0.8952 as calculaled on %BHP 10 %Flow tab

= Average percent loading for VFD compresaor = 0.61 a3 caloulated on %BHP to %Flow tab
= Efficiency of existing compressor molor as delenmine in Tabla 1 using cuslomer provided H

= Efficiency of new compressor molor as determine in Table 1 using customer pravided HP

= Qparaling hours of compressors from Table 1,
= Dperaling hours of compressed air systems. Ve wdll use 8920 hours which is an average of
completed CO and MN custom compresaed alr project hours.

Number_of Drains

= Mumhber of drains replaced will be provided by the customer

kW_per_Drain = kW savings per drain, we will use 0.53 kW per calculations on F sl NLAD tab.
TOLF Transmisskon-Distribution Lo Factor = £.39%, iha parcantage loss of electricity 8s il lows from the
|Eower plant o the cuslomer, calculgled using factors from Enhanced DEM Filing SRD-2
= Coincidence Factor - Probabiiity that the measure peak demand reduction will occur al the same
CF_VFD time a3 the grid peak demand, we will use 88.8% for small VFD compressors based on hisloric small
VFD compressor projects in MN and CO,
= Coincidence Faclor - Probabilily thal the measure peak demand reduction will pccur al the same
CF_NLAD lime as the grid peak demand, we will use B5% for No Lass Alr Drains based on hisloric custom
compressed air projects in MN and CO.
GO Deemed Compressed Air.xls Deamad Savings 1
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[NTG |Mei-to-gross = [

Incremental tion and maintenance cost = () = conservali . 7 ; Shwee
Incremental Cos| of Efficient Equipment = Incremental cost s)! efﬁdml maasum from Tahie 2, mgl_;d ] !he dwwthang gg
Provided by Customer: Verified during M&V:

Size of Compressor Yes

Number of Orains Yes

Assumptions:

VFD Compressors<50 hp

Compressad air system in which VFD comprassor Is Installed must have a capacity < 50hp.

Exisling compressor was 8 non-reciprocating lvading load lype with a minimum of 1 gallon of s1orage per c¢fm capacily, or modulation with or withou! unload.
No Loss Alr Drains

Compressor must he one of the i

Loagino-Load with at least § gal/CFM nfstumge (180 CFM compressor would need to have 5*180=900 gallons of slorage or more)

Variable Speed Drive compressor

Variable Displacement/Capacily compressor

Centrifugal compres sors in their efficient lrim range withoul any blowolf fo aim,

Table 1. Moior Efficiencias from NEMA

Existing Comprassor | New Compressor
Compressor HP Molter Description Molor Efficiency Motor Efficlency | Operating Hours
10 10 HP 1800 RPM ODP 89.5% 81.T% 33
1 5 HP 1800 RPM ODP B1.0% 53.0% 3381
21 20 HP 1800 RPM ODP 21.0% 23.0% 3N
25 25 HP 1800 RPM ODP Bi1.7% 83.6% 4067
30 30 HP 1800 RPM QDP 92.-!‘_}_{ 84.1% 4087
40 40 HP 1800 RPM ODP 93.0% 94.1% 4067

Exiﬁing Compressor Molor E_f-ﬁcimw values are from EPAC motors
New Compres sor Molor Efficiency values are fram NEMA Premium molors
Oparating hours from campleted MM and CO custom projects 2007-2008

CO Desmed Compressed Air.xis Deemead Savings 2
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Table 2. Incremental Costs for Efficient Measures
10 HP VFD Comprassor
15 HP VFD Compressor
{20 HP VFD Compressor
25 HP YFD Camprassor
30 HP VFD Compressor
40 HP VFD Compressor
No Lass Alr Drain
Compressor prices are the average price from thres retailers plus $1500 for installation as calculsted on VFD info tab
NLAD price is average of nina retailers prices as calculaled on Forocast NLAD tab

Changes from 2008

The 2008 Cuslem C&I, Custom SB, and Compressed Air Efficiency programs have been combined in the 2009 Cusiom Efficiency Program
Prescriptive tabates have been added for VFD compressors < 50hp and Mo Loss Air Drains

Raferences

(1) Service factor (1.1) from Compressed Air 8 Gas Institute (CAGI) standards comparing Nameplate HP Lo actual BHP @ 100% Full raled pressure and flow
{2) National Energy Efficiency Best Practices Report (hilp:#iwww.eebestpractices.com)

CO Deemed Compressed Airads Deemed Savings 3
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Cooling Efficiency

Prescriptive rebates will be offered lor new cooling equipment. Rebates for most measures are dependent on size and on meeting a minimum efficiency. Additional rebales
are available for better efficencies than the minimum qualifying efficiencies,

Custom rebates are availabla for cooling-felated Improvemends thal are nol covered by the aforementioned prescriplive rebates. These would include such applicalions as

haat recovery.

Algorithms:

Caonverslons —
[Energy Efficiency Ratlo [= Seasanal Energy Efficiency Ratio x 0.85

kWhon . ____i= 12/ Energy EHfidency Relio

For Roof Units, Waler Saurce Heat Pumps, Split Systema, Condensing Units

Coocling Eleclrical Energy Savings (Customer kWh) Simx EFLH x { 12/SEER_Standard - 12/, §E Ef!l
= Size x { 12/EER,_Standard - 1 R

leing_Eluuir.al Demand Savings {Cusiomer kW)

For Chillers
Cooling Elecinical Enargy Savi Cuslomer kWh! = Size ¥ EFLH X ( IPLV_Si@ndard - IPLV_EN §
Cooling Electrical Demand Savings {Customar kW) = Size x { FLV Slandard - FLV_ER )
For Variable Alr Volume (VA' oxes

|Cooling Etectrical Enerty Savings (Cusinmar KWIn) |=# ol fans x s x EFLH x| (cfm_per_fan /cim_per_lon) XFLV + % per_fanx 0.746 x Load Factor] |
{Cooling Electricat Demand Savings {Cuslomer kW) |= # _of fans x s x { {cfm fan / cfm_per ton) x FLV + x 0.745 x Load_F

= Cusiomer KWh / (1-TDLV}

= Cysjomer kW x CF{{1-TOLV)

= (Gros3 Genermator KWh x NTG
= 5roas Generator kW x NTG

= The equipment capacity in lons, provided by cusfomer

= Equivalent Full Load Hours. The equivalent number of hours that the equipment would be running at full load

EFLH gver the course of the year. Values are shown n Table 2 for different building types and locations, to be provided
the

= Seasonal Energy Efficiancy Ratio In Btu/Wh of standard equipment, based upon the minimum acceplable

SEER_Standard efficlency defined by |mmauona| Enerqy Conservation Code, 2008, Velue determined from table 1 based on
SEER_Ef Efficiency Rel 'n ol High Efficency equipment thal the cusiomer will insiall, providad
EER_Standard = EER of slandard mm. based m i am mﬁy defined by Ihe International Energy
{EER_Ef = EER of High Efficiency thal the customer will nsiall, provided by customer.

Deemed Savings CO Deemed Cocling Efficiency.xls 1
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= Full load cooling efficlency in kWton of standard equipment, based upen the minimum accoptabie afficiancy

FLV_Standard defined by Internationat Energy Conservation Code, 2006 for chiller type and size (type and size provided by
customer). Table 1
lrv_en = Full Load Value cogling efficiency In kWiton, representing the efficiency al design condifions. provided by
= cuslomer

= Integraled Part Load Value (representing the average efiiciency over  range of loaded stales) cooling efficiency
in kWiton of standard equipment, based upon the minimum acceplable efficiency defined by Inlemational Energy
Congervetion Code, 2006 for chiller type and size (type and size provided by customer). Table 1

= Integrated Part Load Value (representing the average efficiency over a range of loaded stales) cooling efficiency
in kwifion of High Efficiency equipmenl, provided by customer. _ N _
= Coincidence Faclor, the probability that peak demand of the molor will coincide with peak utility system demand.
.80 will be used for prescriptive rebates (1).

PLV_Standerd

Maazure [ifs.is taken.ai 20 yaars for all cooling equipmenl. (Reference.2)
= Number of fans pravided by customer

= Cuhic feat per minule of zirflow, typical amount of supply air per ton of cooling, 400 is a slandard value used in
the Colorade industry (5)

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

= Savings factor associated with Variable A'r Volums conversion, taken Lo be 15% {5)
= Average fraclion of full load operation, taken to be 80% (5}

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

Transmission-Disiribulion Loss Factar = 6.39%, the percentage w0s4 of eleciricity as it flows from the pawer plant
to the cusiomer, calculaled using factors fram Enhenced DSM Filing SRD-2

INTG Net-to-gross = We will use 94% for cooling projects (8
Incremental operation and maintenance cost = 0~ conservalive-approach, taking no credil for improved mean ime between failurg.
Provided by Customer: Verified during MBV:
For all but VAV
Gooling equipment typa Yes
Couling equipment size (tons) Yes
Cooling equipmen efficiency {SEER, EER, IFLV, kWhon - dependent on the lechnology) Yes
Climaie zone Yes
Buliding lype Yes
For VAV;

# of Variable Air Volume Boxes Yes
# of lans Yes
Climate zone Yes
Building lype Yes

Deamed Savings CO Deamed Cooling Efficiency.xls 2
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Assumpticns:
- Each piece of cooling equipment is going in instead of a machine of the sama size that only met minimum Intemnational Energy Conservation Code, 2006 requirements.
- Prescriptive rabates are not given for backup cooling eguipment.

- Some equipment is rated in only EER or SEER, To convent a Seasonal Energy Efficiency Ratio (SEER} to an Energy Efficiency Ratio (EERY), mulliply SEER by 0.85. The
conversion factor of (.85 a genarally accepted faclor far converting from SEER to EER. Once EER is obtained, convert EER to kWiten using (e following equation: kiton =
12/EER. To convert KXWiton lo kW, multiply by tons.

- VAV = Varniable Air Volume

Table 1. Excerpt from Deemed Baseline Efficienc tab

| Incremental
| Equipment E Classification FLV (xWian} | 1PLY (kWiion) Cost
|Centrifuga Chilter (150-300 tons; Sia oy 0.83 0.60 -
cmnm‘gaE al Chiller (150-300 tons) ]High Efigiency $20,000

Table 2. Equivalent Full Load Hours by Bullding Fype - Markel segment hours sealad from Minnesota OES data {Raferance 3) with
Office valué caleulated for Denver and Grand Junclion Typical Mateoreiogical Yeer data, Disiributions developed from CBECS data

FrontRange EFLH Western Siope EFLH

725 844

Educalion - Secondary School 456 531 |

Education - University 284 1,142
Health/Medical - Clinic 833 949 }
] 818 680 |
358 1,578 |

g0 283

Relall g7 135

EFLH"- Zone 1 (Front RengefDenven) and Zane 2 (YWestem State as represented by Grand Junction)

Changes from 2008

Basefine efficiancies updated. Costinfarmation updated Irom various sources, Methodology now jook al markel segment rather than
a single Equivalent Fuil Load Hours value for afl participants and measures.

References

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

3. Arkanses Deamed Savings Quick Sten Program Draft Report Commercial Measures Final Report - source of equivalent full laad hour methodelogy for segments

4, CBECS (Commercial Bulldings Energy Consumption Survey), 2003 - Total Floor space of Gooled Buildings by Principal Building Activity - source of market segment
distrigutions

5. Derived by Eugene Scales and Associates

8. NTG lacior fram National Energy Efficiency Beat Practices Repon (hitp//www.eebesipractices.com)

Deemed Savings CO Deemed Cooling Efficiency.xis 3
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Building Type Zone 1 EFLH-MOES _ |Ratio vs. Office EFLH
Education - Community College 560 86%
| 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% 90%
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
Lodging 1,578 1,366
Office 1283 1,102 |
Retail 1,135 975

Deemed EFLH hours

CO Deemed Cooling Efficiency.xls
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lEguipmem Eguipment Classification [SEER EER FLV (kWhon) | 1IPLV (kwiton) | Incrsmantal Cost. 8
Roofiop Unils i8s& than 5.4 (ons Standard Effeiency 10.0 B.5
High Efficiency 600
[Rogfiop Units 5.5-11.2 tons Standard Efficiency 11.9 8.8
High Efficiency 2.500
[Roctiop Units11.4-19.8 tons Standard Efficiency 11.2 8.5 .
High Efhciency 3750
[Roofilep Units 20-63.3 tons Standard Efficiency 3 9.3
- High Efsciency 7,500
[Rootiop Units grealer thar 63.3 lons Standard Efficiency 8.2 8.0 ]
High Efficiency 31,250
Variable Alr Volume Conversion Standand Efficiency 10.0 060 l
High Efficiency 290}
;é_gtﬂ Systems less than 5.4 fons Slandard E?ﬁdmg 10.0 8.7
High Effciency 600)
Condensing Units > 5.4 tons Standard Efficiency 1.2 101
High Eficlancy 2,500
Water-source Heal Pumps Standard Efficiency 124 1.2 .
High Efficiency 750
PTAC Standard Effieiency 12| 8.1
High Efficiency 188
scrolVscrew chiller < 150 tons Standard Efficiency 0.78 678
High Efficiency 12.500}
scrollfscrew chiller 150 to 300 tons Standard Efficiency 072 0.7t l
[ [High Efficiency 16,000
Cenirfugal Chiliers < 150 tons Standard Efficiency 0.70 0.70
[High Eficiency 12,500
Ceniiugal Chiliers 150- 300 tons Standard Efficiency 0.63 0.63
[High Efficiency 20,000]
Cenidfugal Chillers > 300 tons Standard Efficiency 0.53 058 l
High Efici 90,000
[Air-Copled Chillers - avq. capacity 250 long Standard Eficiency 141 1.41
High Effciency 3,603
Deemed Baseline Efficienc GO Deamed Cooling Efficiency.xis 1 l
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CUSTOM SAVINGS TECHNICAL ASBUMPTICNS
Program: Custom Efficiency

Custorer may apply for rebate under the Custom Efficiency Program for gas or electric prejects not listed under prescriplive rebate programs. Each Custom
Efficiancy project will be analyzed individually by Xcel Energy. Technical variables required for the analysis will be obtained from the custemer or vendor.
Analysis will be based on standard englneering methodologies.

Calculations:

Electrical energy savings and slectrical demand savings will be calculated based on the project specific details. Each project will undergo an

enginearing review in accordance with standard engineering practices. The review will be in accordance with the calculation methedelcgies

detailed in the prescriptive programs where applicable.

A net-to-gross facior of B7% will be used for electric custom projects, referenced National Energy Efficiency Best Practices Report
(hitp:/iwww.eebesipractices.com) A nel-to-gross factar of 93% will be used for custom gas projecis which assumes 112 of the free rider rale for electric becasue
gns programs are new offerings in Colorade.

A transmission distribution foss factor of §.39% will be used for Custom Efficiency projects. This is caleulated using factors from the 2007/2008 DSM Biennial
Plan; no significant system changes have been noled since then.

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

Changes from 2008
Rebate levels and minimum paytxack criteria were updated from 2008,

CO Deemed Cuslor Efficiency xis 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 rebale under the Data Center Efiiciency Program for projects not listed under prescriptive rebate
programs, Each Data Cenler afficiency project will be analyzed individually by Xcel Enargy. Technical variables required for the analysis will be obtained
from the customer or vendor. Analysis vill be based on standard engineering methodologies.

Calculations:

Electricat energy savings and electrical demand savings will be caleutated based on the project-specific details. Each project will undergo an
engineering review in accordance with slandard engineering practices. Where presctiptive elements exist, the review will be in accordance with
the calculation methodologies detailed in the prescriptive programs.

A net-to-gross facior of §0% will be used for Data Center prejects, reference National Energy Efficlency Best Practices Report
{http:/www.eebestpractices.com)

A transmission distribution loss factor of 8.38% will be used for Data Center projects. Reference the Enhanced DSM filing, SRD-2; no significant system
changes have been noted since than.

Assumptions:

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

for retrofit fighting assume no changs in number of fixtures

virtualization at ratio of 15:1

Changes from 2008
This is a new program for 2003,

Deemed Savings €O Deemed Data Center Efficiency.xls 1
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Pragram: Easy Savings Energy Kit

A package of home energy efficiency measures in a kit Inat can be distribuied to low-income customers through lowe-Incore egencles. Each parlicipant receives a kil containing a high-
sificiency shewerhead, a kitchen sink aeralor, and twa comypact flusrescant bulbs, in additien to other ilems such a8 o thermomater, fiter alarm, leak detection tablel, night kight and tape

jmansure,
o basa-k'\V Hr usa = Savings; =[(50 - 14JH000 + (75-19)/1 %1,210 hr = 123 kW r ki
= (kW _EE - kW _Bage) = (60-14)1000 + {75-19)1000 = [.102 kW per kit
= {GPY_Saved x Della_T x 8.33) { HGE x SPD]100000; a2 1.33 Dkthyr per kit
= ((GPY_Saved x Delta_T x 8.33) / HGE)1000000 = 0,343 Hit
Sav = Customet kWhf: F).
Etectrical Demand Savings [Gross Generator kW) =" ¢ W e CES L (- TDLE) |
Electrical Energy Savings {Net Generator kWh 5-Gro erator Kwh.x TG 2
Electrical Demand Savings (Net Generator kiw) = GrossiGeneratdr kKW . NTG
= Gross DI NTG
Variables:
Number of Eulbs = Number of bulbs provided in each kit=2.
Hrs = Annual operational hours par year of the fxdure. Ya will rse 1240 hours which reprasents the averaga aperating hours for
1h 5CFLs in . {Referenes 1)
CF = Coincidence Factar, the probability that peak demand of e lights wil! colncide with peak uliiity systam demand. 0.08 will be
waed for prasgriptive rebates {Ref 2
JIW_EE = Bulb watlage per supplied CFLs; = 14W and 19 W. These are in the two bisb kit.
?K\"f.ﬁm = Bulb waitaga replacad by supplied CFLs; = 60 W and T5W.
GPY Saved = Gallons per yaar of hot waler saved wilh high-sfficiency showarhead {for one shower per day) or aeralar assuming 55% of
2 waler figw is hot water. Showerhead = 1635 r per shower, Aaralor = 423 galions.
Deita T = Changa [n ismperature of watar from incoming water lomperalure to water heetor temperature setling. Detia_T ia 74 degrees
7 |I-'. {Reference §)
HGE = Heat ganerstion efficisncy based on sieady-stats waiar haater efficiancy. Usad value of 0.76 . (Referenca 3)
SPD = Numbar of showsrs per day = 1.32 based on 2.64 r home and 2 bathrooms. (Reference §
Ir lal Cosls = Incremenial cosls of measure o Seen in Table 1,
Transmlssion Distrlbution Loss Factor (TDLE) Transmission Disirbulion Loss Factor = 7.14%, the parcantage loss of eleclricity 85 it fiows from the power plant to the
customer, caleutated using factors from Enhanced DSM -SRD-2
F;
Neripdroes FectorINTY = We wi usa 100% for school sducation kils as thass kits would nol be avaiiabis withou! the program.
O&M savings = Qperation and Maintenance savings arg assumed to be zero for the easy sevings enargy kits,

CO Deamed Easy Savings Energy Kit.xls Deemed Savings 1



Appendix A, Docket No. 08A-366EG
D NN NN W R N N0 NN M EE e s mw Ew e ee e ikl imm

Table 1. {Reference 1,6)

surs Moasure Life Incremantal Cost
CFLs | 6.61 yeass (Reference 1} $20.57
Shower heads. |6 years {Reference 8) $10.2
Faucet aerators 5 years (Relsrance &) $10.2
Provided by Gustomar: Verifiad during MAY:
Number of kits distrbuted Yes
Changea Froin 2008;
This is & new program for 2009
References

1, US DOE VS Lighling Market Charactarizatlon Study 2002

2. Composite '"Wallages, Oparating Hours and Colncidence from CFL METERING STUDY FINAL REPORT, Preparad for: Pacific Gas & Elaciric Company,
San Diego t3as & Electric Company, Southem Cafifomia Edison Company, 2005

2. Capariment of Enargy Domestic Hot Waler Appliance Calculator

4. Japanese sludy: "The elfacts of vasialion in body tempetature on the prefemed waler temperature and flow rata duiing showering™
Authors; Tadakatsy Ohnaka, Yutake Tochihera, Yumike Watanabe. Affiiations: a) Depariment of Physiclogical Hygilene. The Inslitute of Public Heallb,
Minato-ku, Tokyo, Japan; b} Faculty af Home Economics, Jissan Wamen's Universily, Hino, Tokya, Japan.

5. Handbook of Waler Use and Conservelion, Denver Watar Conservation

&. CALMAC; (aklornia Maasurement Advisory Commitiee.

€O Deemed Easy Savings Energy Kit.xls Deemed Savings 2
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Program: Energy Efficient Showerheads

|
rithma: .
Showerhead Nalurai Gas Savings (Gross DiF T ST .
Nel Dih LR M e L
Variables:
GPY_ Saved = Gallons per year of ol waler saved wih high-acency Ehowemead (1or one Shower per day} assuming 66% Of water
(e flow ig hol water. Showerhead = 1680 gallons per year per shower (Referénce 2)
= GhangeTn lemperature ol waler Jrom incoming waler temporalure o waler hoator lemperalura setng, Dena_T 1574 |
Reta_T eesF. once 1) _—
="Haat generalion efficiency based on steady-state waler heater effidiency, Used value of 0.78. (Reference 1)
= Number of showers par day = 1,32 based on 2.84 peopls par home and 2 bathrooms. {Reference 1)
Conversion from galions 1o pounds of water

=costs provided by, vendor, = 35 per showerhsad ]
= Nei-10-Grozs Faclor - We will use 70% for showerheads. {(Reference 4}

= Waler savings are assumed Lo be 1256 gafions per year @ $0.003/gallon = $3.77 per shower head
= 10years

Providad by adminisirator: Verified during M&V:
Showerhead received by customer Yas

Showerhead installad by cusiomer Yas

Assumptions:

- 2.5 gpm repdaced with 2.0 gpm, resulting In 1,680 gallons of annual water savings par shower. (reference 2)
« 1.32 showers per day al 6.9 minules per shower {referance 2.3)

Changes From 2008:
This is a new program for 2009

References

1. Department of Energy Domeslic Hot Water Appliance Calculstor

2. Japanese study: “The effecis of varialion in body lempeérature on tha praferred water tamparalure and flow rale during showering
Authors: Tadakatsu Ohnaka, Yutaka Tochihara, Yumlko Watanabe, Affiliations; a) Department of Physiological Hygiena, The Institute of Public Health,
Minato-ku, Tokyo, Japan; &) Faculty of Home Ecaonomics, Jissen Women's University, Hino, Tokyo, Japan.

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

4. Net-to-Gross factor Is an assumed installation rate far showerheads based on Xcel MN study and aggressive CO loliow-up

Deemed Savings O Deemad Energy Efficient Showarhead xls Page 1
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Enargy Management System/Controls (EMS) SAVINGS TECHNICAL ASSUMPTIONS
Program: EMS Efficiency

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

Calculatlons:

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 practices. Whera prescriptive elements exist, the review will be in accordance with
the calculation methodologies detailed in ihe prescriptive programs.

Assumptions:
A net-to-gross factor of 87% will be used for electric measures and a net-to-gross factor of 93% will ne used for gas EMS projects, reference Nalional Energy
Efficlency Bast Praclices Report (hitp:/iwww.eebesipractices.com). Gas measures will assume one half of ihe free rider factor of electric bacause gas measures

are new to Celorado.
A transmission distribution loss factor of 6.39% will be usad for EMS projects. Reference he Enhancaed DSM filing, SRD-2; no significant sysiem changes have

been noted since then.

for retrofit lighting assume no change in number of fixtures

Operation and Maintanance Sawinga will be calculated for each specific project based on project details.
Life of product is 10 yéars.

Changes from 2008

Gas measures have beaen added to the program for 2009,
Measure life for the program have besn changed form 7 to 10 years,

Deemed Savings CO Deemed Engrgy Management Systems.ds 1
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: ENERGY STAR New Homes Rebates

Residential raslurnl ges and eleciric cusiomers receive o cash rebale for implementing ENERGY STAR energy efficlencies.

4 (Baseine HERS - XKW

= eline HERS - LHERS) x kWh HERS

= {Banaline - Measured HERS) x

Erwrynlum-mlmmmlmuapmmniurmmpudﬂnl!mrnlmnhucdmuuawcnmmbm
20 CFLs Blectric Energy Savings {kWn) and Electiic ived from the 2002 LIS Lichting Markel Ch 4 for the Department of & i 2002. E gt
D Sewkags (K] #1e 840 KW and demand savinga aro 0.93 kW.

Energy savings for the clotherswasher vare based on tha Enargy Star Glolherswashar Savings Calculalor:
htip:thwww ene igysiar.gowindex.cim7cedolheswash.pr_clothes_washers. This assumed 8 gas waler heater home, so
sovings w8 ganertied lor ges and ekecinic. SIWBD!BDQIWHM

Clothes washe: naturel gas savings (Dth) end elecirlc
enargy savings (Wh)

Energy savings for mdlﬂmmmm based on lMEnum Star Dishwasher Savings Caloulator:
Dishwasher raclurdl gas savings (Oth) and electic |y iy ny energysiar gowiing h.pr_dist Thia essumed 4 gas water healer home, 80 savings are
Savings (W) gensrated far gas and clectric. Savings is 1.27 un-nnwh

IEww savings for ing refrigermior were based on the Energy Ster Refrigarator Savings Caleulator:
Refrigaralor cioclric oncrgy savinge (Kh) i/, enargyslar goviindex.cim7¢sralrig.pr._rafrigerators. Savings Is 93 kWh.
= Gross DINXNIG
5 Customer KW  (1-1
= Gual.umnr KW CE /(1
Genarslor kWh x NTG

mgsmwuﬂ'fe
Maﬁﬁﬂmhuﬂhrhﬁmﬂhkm Table 1.

Home e for ruciad hame calcut for sach homas.
).0024 kW, based on lotal lime and air concillaner of 2,548 hours
.| X¥n per HERS paint, based on simulated EN STAR homa wilh HERS scam al 75
.98 Dth per HERS point, brsed on simulzisd ¥ STAR homa with S scorp of 75

Transmission Disirbution Loss Faclor = 7.14%, the percentege loss of eleciricity as it flows from iho power plani la the

TDLF cusiomer, aled Isctors from Fliing SRD-2
CF I;;hcldmu Faclar = iha probability that pask demand of Ihe kghts will coincide with peak ulilly Sysiem demand from Tabie 2

NTG Newto-Gross Facior = We will use based oo references 5.
I savings snd Mainlanance 5 = We vill assume no Q&M

CO Deamed Enesgy STAR MNew Homes.xls Deemod Savings 1
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s = 0

Tquors Foolage of AOmG | BeANG "HERS Tor Robala ENgIBNTy |
3,000 and beiow 70 60
3,001 -5.000 6 51
5,001 or above 35 30_
All 100 80
B8
Table Z Mozsure Lile and Cost
Typo of Men sure life: Incremontal cost: Colncidenca factor:
Ceiling insulation 2 eference 1) $206 (Rek
HE smpce APUE 82% ans
ACH réduclion 10 years (Rafgrance
Water heatar 57 lo 62 EF ' 1
CFLs 18.2 years (Reference 8
Clolfies washer Ji aherence
IDMMI |_1_ %Eﬁu
Refrigarator raplasament 13 years (Reference
Providad by Customer: Vorifiod during M&V:
Home size inlo end lype of equipment Yes
HERS scane Yea
Blower door lest Yeos
Assumptionn:

The baseline home i an existing level of insulation in the aliic of R-38 and he change case had an alevaled Inaviation lavel of R-44,
The baseline homa hed an exisling ACH of 7.08 and the change cose was 4.6 ACH.,

The baseling fumace had an AFUE of 76%, which is the faderal minimum efficency siandard.

The baseline water healer is a 40 gallon capacity with an 57 EF.

GO Deemed Energy STAR New Homes.ds Devmed Savings
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Changas From 2008:
This is 3 new progrem lor 2008

Charketsristics for Sia Homa Used for Modeling:

Five bedrooms, two bathroom

2450 squara feel abave grade, 1225 aquare feel belew grade
Besemant

HVAC: Gas Fumace and Ceniral AC

Orientation: Square home with each of the four sides facing one of the
cardinal direclions walh the same amouni of window space on esch onientation
2 foot roof overhangs

Rooflng maleriak composite shingles = medium color

Doors: woosd

The duct supply, duct retum and sl handler are i condllionad space
No shading wss eysumed

Reoferancos:
1. California Measurement Advisory Commitiea (CALMAC) Prolocals, Appandlx F (www.calmac.orglavents/APX_F pdi).
2. 2006 Rezidenlial Energy Use Colarado Sornvice Area - Xoek: Bruce Neilson
3, American Housing Survey fof Denver - US Census Bureau
4, Xeal Enegy CO DSM Polential 2005 - prepared by Kema
5. National Energy Eficiency Besl Practicas Sludy « Residential Single-Family Comprehensive Wesiharization Bes| Practices Reporl from Decamber 2004,
6. RS Means Repair and Remodeling 2007 ot & cosl of $0.028 per square foct per increass in R-valus.
7. Nalional Znergy Audit Tool (NEAT) and Fronliar astimales.
8, EEBP web sita - Tacoma Residentisl Westherizalion program,
%. US Lighting Markei Characlerizalion Sludy performed for the Department of Energy in 2002
10. MEEAVES Changs A Light campaign info
11, Xcal Energy estimals
12, Drah Technical Supparl Document: Energy Conservalion Slanderds lor Resl F and Bollers, Elclency Stondards for Consumer Products
Prepared lor US DOE, Seplembar 2006
13. Calilomia Enargy Commission's Catabase for Energy Efficent Resourcas (DEER)
14, www. er ergystar.gov
15, DOE 2007
16. Appiiance Magazine, Seplember 2007

CO Deamed IZnengy STAR New Homes. xs Deomed Savings 3
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: ENERGY STAR Retailer Incentive Pilot Program

is a pilol program designed to increase the sales of enengy efficient tachnologies by providing rebates directly Lo retaliers that sell ENERGY STAR appliances and electronics such as
alors, clolhes washers, dishwashers, room sir condilionars, telavisions and ceiling fans.

Algorithms
Enargy Star Flefdgerator elecinic ensrgy and demand lEMm savings for the refrigerator were based on the Enerqy Star Relrigerator Savings Calguiatoen
savings (KWh and kW) hittp:fiwww.anargyslar.govlindsx.cfmicarefrig.pr_ratrigaratoss. Savings Is 93 KWh and 8.011 kW,

Energy Slar clolhes washer naturel ges savings (Grosa  [Energy savings for the clolherswashar were basad on the Enengy Star Clatherswashar Savings Calculator:
Dih) and elaciie enargy and demand savings (kWh and  [htipdiwww.energystar.goviindex.cfm7c=clotheswash.pr_clothes_washers. This assumed a gos water heater home, 80 savings are
kW) ganerated for gas snd electric. Savings is 0.88 Dth, 26 kWWh and 0.66 kW,

7 Energy savings for the dishwasher were based on the Energy Ster DI
Energy Stad dishwasher nalural gas savings {Gross Dih) NRp:liwwvr,
.anangystar.govindex.cim?cedishwash.pr_dishwashers, This assumed a guwmmnwhm 80 savings are
and eleclric eaergy and cemand aavings (KWh and KW} |00 0 aiad for gas and efeckic. Savings is 1.27 Dth, 77 KWn and 0.36 KW,

Energy Star room alr conditionar alectric anergy and Energy savings for the room ait condilioner (AC) wers based on the Energy Siar Room AC Sevings Calculator:

di d savings (KWh and kW) htip:iiwvew.energystar.govindei.cim?c=roomac.pr_room_ac. Savings Is 59 kWh and 0.034 kW,
Energy Startedavision electric enangy and demand Energy savings for the television wera based on Ive Enengy Star Telavision Savings Calculator
savings {KWh and kW) hitp:iA rgystar.govh fmPendishwash.pr_dishweshers. Savings bs 52 kWh and 0.022 KW

Enargy Star colling fan enargy and damand savings (X\Wh Emtgy savings for the wlmg fan waié basad on lha Enasgy Star Televislon Savings Calculsior:
and ki hifp:iMww energysiar.govA frig.pe_refrgerators. Savings s 180 KWh and 0.12 kW,

= Gross Dth xNTG F
= CuslomerkWh / (1-TDLE)
= !EMMI Eﬁf ‘ !fm—ﬁ
= Grosy-Generator kWh i

3 s @raior KW x

Net-to-Gross Factor = W will use 50% based on refetence 1

Coincidenca Facior = Probabliily that psak demand of the bulb will coinelde with pesk ulility systern demand,

Transmission Distribution Loss Factor = 7.14%, the percentage loss of elecicity as it flows from the power plant to the custamver,
oalwlnm using lat.tg;g fram Enbanced DSM Fllng SRD-Z

-Deemed Savings CO Deemed ENERGY STAR Retailer Incentive.xis 1
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H Measure Lifg: - Incremental Cost: Colncidance Factor:
Energy Star Refrigesator 13 yrars (Refovonce 2} $30 {Raferance 2} 100% [fully diversified ioad)
Energy Star Clolhes Washer 41 yoars {Reference 7) $200 (Referance 2) 4.47% (calculated)
Energy Star Dishwasher 11 years (Referonce 4) $0 (Relersnce 2) 2.45% (calculated)
9 yeprs (Releronce 2) $30 (Reference 2) 75% {Reference 8}
5.2 yaars (Faferance 3} $0 (Relorence 2} 5% (assumad valug}
10 years (Reference 2) 85 Rafarancs 6)

Changes from 2008:
This program is new for 2009

Referonces:
1. NYSERDA market ransiomrmation efforts
2. Energy Star Calculator DOE 2004
3. Consprium for Energy Efficlency
4, Appliance Magszing, Saptember 2007
5. MN Cocling Colncidence Factor
&. CA CFL Metering Study Fina! Rapori 2005
7. DOE 2007

Deemed Savings €0 Deemed ENERGY STAR Retaller Encentive,xls 2
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Evaporative Cooling

Presciiptive: rebates will be offered for ihe purchase and instaflation of evaparative coclers. Two tiers of rebales are offered based on the Evaporative Efficacy of
the wnit antt the type of media. The rebates and analyses are based on a nominal 3 ton cooling load. Tier 1 units are slandard efficiency evaporalive coolers. Tier
2 units are high efficiency evaporative coolers (see assumplions for details). Credit will be calculated based on the number and type of units installed, and the type

of the existing unit.

Algorithms:

Refrigerated air to Tier 1 savings: _

E Savings (Customer kWh} = Ref_air_energy - (MotorHP x Motor_kW_Constant/Tier Molor_eff x LF_evap x EFLH) = 1840 k\Wh
Demand Savings (Customer kW) = Ref_air_demand - {MotorHP x LF_evap x Molor_kW _Conslant/Tieri Molor_eff) = 2.2 kw
Refrigerated air to Tier 2 savings: =

- [ Constant/Tier2 Motor_sfl x LF efficiert X EFLA) = 2065
lEnergy Savings (Customer kWh) Fﬁ:{"ﬂ“"m’ (MOIQUEIE™ X MDlor_ kL e SR RLECER
|Demand Savings {Customer kW) = Rel_air_demand - (Molor<P x LF_evap _efficient x Mator kW ConstantTierZMolor effy = 2.43 kW
Tier 1 to Tier 2 savings:
= (MotorHP x Mator_kW_Conslant/Tier] Motor_eff x LF_evap X EFLH) - (MolarHP x
Foiry S 1o i) Motor_kW_ConstantTier2Moor_eff x LF_evep_eficient x EFLH) = 362 kWh
: |ﬂ= {MotorHP x LF_svap x Motor_kW_Constant/Tier{Motor_eif) - (MolorHP x LF_evap_efficient x

i - S Motor kW _Conslant/Tier2Molar_sff) = 0.24 kW

[Eiecirical Eviergy Savings {Gross Generator KWh) = Cugtomer kWh / (1-TLF)

Elsctrical Dymand Savings {Gross Gensarator kw) = CuslomerkWixiCE / (1-TLF)

Electrical Energy Savings (Nst Generator kWh) = Gross GeneralorkWh x NTG

|Electrical Demand Savings (Net Ganerator k) = Grogs Generafor kW x NTG

Varjables:

Ref_alr_energy = modeled hourly energy use of home with 3 ton 13 SEER standard AC unit in Denver using ESPRE. We

et will usa 1,358 kWh. (Reference 1)

Ref_air_demand = BIUh/EER x 1000. We will use 3.22 kW {Raference 2) -

TieriMotor_eff Standard evaparative cooling maotor & . We will use 0.7. (Raference 3)

Tier2Motor_eff High efficacy svaporative cooling motor efficiency. \We will use 0.7. (Referance 3)

LF _evap Load factor for standard evaporalive cooler of 0.90. (Reference 5)

|LF_evap_eficient Load factor for high efficiency evaporafive cooler of 0.69. (Referance $}

Deemed Savings CO Deemed Evaporative Cogling Rebate.xls Page 1
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Motor Horsapower - We will use 1.0725 o represent the motor size for an evaparative cooler which

MatorHP carresponds to the cooling oulput of a 3 ton AC unlt. (Reference 5)

Motor_kW Constant kW convearsion / HP = 0.746

EFLH Effactive full load hours (700 houry) (Referenca 5) _ _
= Coincidence Factor, the probability that peak demand of the coclers will colncide with peak utilily system

CF demand. 0.0 will be used for prescriptive rabates (Reference 5)

TOLF Transmission Distribution Loss Faclor = 7.14%, the percentage loss of elsctricity as it flows from the power|
plant to the cusiomer. caleulated using facters fram Enhanced DSM Filing SRD-2

NTG Net-to-Groas Factor = We will usa 60% for standard AC to standard evaporalive cooling, and 100% for
mmm gg]ec!s based on Xcel Ensrgy program experiance.
= incremenial-costof efficient technology over baseline technelogy. Costs.wiil be previded by customer if

Incrermental Costa available, if not, assumed costs will be used. AC unit = §1268(Reference B), Std Evap Cooler =
$400(Referenca &), HE Evap Cooler = $2200{Reference 8)

O4M savings = Operation and Maintenance savings related to waler use afe listed in Table 1.

Measure Life = 1{) yoars {Reference 4)

Provided by Customear: Verifled during M&V:

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

If Tier 2, type of unit praviously installed (AC or None) Yes

Deemed Savings CO Deemed Evaporative Cooling Rebate xis Page 2
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Assumptions:

s (Refaronco 9)

|New System
|Siandard Evap Caoling (Tier 1)
Hight Efficient Evap C ier
Standard Evap Cogling (Tier 1) Hight Efficlent Evap Cooling (Tier 2)

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

Tier 1; Qualifying evaporative coaling units must have @ minimurm Industry Standard Rated aimow of 2,500 CFM

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

References:

1. ESPRE 2.1 engineeating model: Simpiified anergy analysis methods for residential buildings

2. Building America, Research Benchmark Definitions, Pg 9, htlp:/fwww.eere energy.gov/buildings/uilding,_americalpdfs/37529. pdf

3. Average moter efficiency for 0.75 hp motor from NEMA, hitp:iiwww, eere.energy.gov/buildingsfapplience_standardsicommercial/pdfsiamall_motors_tsd.pdf

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

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

6. An average of the price for a 13 SEER Goodman (hitp:/iwww.acfactoryoutiet com/homa.asp?p=listgoodman aspicat=733sort=13at=1) and the price as noled
in the DOE's AG ealculator spreadshest (www.energystar.goviiafbusineasfbulk_purchasing/bpsavings_calc/Calc_CAC.xls) s assumed,

7. http;fmw,googie.coWPmducts?q%nm&&domhevaporative-rcoolaﬁwa‘t&ie-ﬂ'l’f-‘-&&oe=ulf-B&Hs=org‘mazilla:an-US:ofﬁdalmrrt’lﬁrem-
adum=1&sn=X&oi=product_resull_groupdresnum=13&ci=title

8. htip:/iwww.ioolbase.org/TechinventoryllechDetails.espx?ContentDetaillD=750: "A two-stage evaporativa cooler with a cooling capacily equivalent to a three-ton
conventional system retails for about $1,800." The Califomia Energy Compmission stales that installation cests are equivalent to refrigerated air systems, so only
equipment cost s included in this analysis {http:/ww.consumerenergycentier.orgthome/h eating_cooling/evaporalive.html: "installation costs of swamp coolers are
comparable to alr conditioning units").

9, O&M Savings bassd on manufacturers water use data and an assumed $3/thcusand gallons cost for water

Deemed Savings €0 Deemed Evaporalive Coofing Rebale.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) = Alt.X (BEUH:- (BTUH. xEEFBIEFEN)).x Hrs/1,000,000 i

Net Dth = Gross Oth x NTG

Variables:

Hrs = Annual operational hours per year of the furnace = 2864, based on the BIN data for Denver from

- ASHRAE. Reference 1,

EFFb =Required Efficiency of Baseline furnace (AFUE), as defined in the 2006 |ECC. It is 78%.

EFFh = Raquired efficiancy for higher efficiency fumace (AFUE). The customer provides the rated nameplate
efficiency, either 92% or 54%. —

BTUH = Brilish thermal unit per hour - Raied fumace BTUH nameplale data provided by customer on rebate

1,000,000 =Conversion from BTU to dekatherms = 1,000,000
=Allitucle correction facior for Denver which is 0.80. This factor represents the reduced capacity of &

Alt furnace at increased altitude. Standard reduction is approximalely 4% per thousand feet, therefare 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 Retrafit, the eostis 30 since the baseline is o conlinue lo operate

Baseline Cost the existing system. For New Construclion, the cosl is that of the [ower efficiency option. Costs
assumed o be $9.71 per 1000BTU/h capaclly {reference 2)

High Efficiency Cost = Instalied cost of high efficiency unit assumed to be $42.48 per 10008TUH (Refarence 2)

NTG |Net—!o—g£ss = 77% (Reference 3)

Pravided by Customer: Verlfied during M&V:
New furnace size (BTUH) Yes
New fumace efficiency Yes

CO Deerned Furnace efficiency.xls Deemed Savings ; 1
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Assumptioas:

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

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

- Service life of typical furnace is 20 years (per FEMP), 15 years used in the calcutations. Reference §

- Furnaces must have a minimum efficiency of 92% AFUE for a rebate, and 94% AFUE or higher efficiency will receive a larger rebate,
- The baseline efficiency for the furnace is based an 2006 IECC, minimum of 78%.

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

Changes from 2008:
There was no prescriptive program in 2008

Referances:

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

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

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

CO Deemed Fumace efficiency.xls Deemed Savings 2



DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Heating System Rebates

Residential natural gas customers receive a cash rebale for purchasing high-efficiency heating equipment.

Appendix A, Docket No. 08A-366EG

>

Energy savings for tha gas h.nm werfa calcuylated in EnergyGauge using-a. hasaline home model calibrated 1o typical home

Fumace fror1 AFUE 76% 10 94% (11T 2).
Natural gas 3avings {Groas Dth

size and characiadstics forlhe.Denver area {see balgw for characteristics) = 9.9.01h
nagy‘sauingyﬁr this m'iumm veere calculated'in Energyﬁawe-usmum Iim ‘Tiome-mogel calloratad to typical home
fls!

Energy savings for the gas poiler caiculated in Energy Gauge

84% bollar natural gas savings {Bross DIh) |7 ang charactenisties for the Denwer ares {see bolaw for characterisiics) = 3.0 Dit

ng a hase!lne home model calibrated to typical home

| et Dth

Variables:

IN’TG _ Nel-o-Gross Factor = We will use 77% {Reference §)
[Measure life = 18 years (Reference 3}

ingremeantal cost;

High-efficiency furnace rated et an AFUE ot 92 is $460. (Raference 1)
High-efficiancy fumace raled at an AFUE of 94 is $505. (Reference 1)
High-efficiency boiler raled at an AFUE of 84 is $440. {Reference 1)

Provided by Custamer: Verified during MEV:
Efficiency of new unit (Fumace 82%, 94% - Bofier 84%) Yes
Changes Fram 2008:

This fs a new program for 2009

Deemed Savings CO Deemed Heating System Rebate.ds
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|Bulltﬁrlg Characteristics for Prototype Home Used for Modeling:
Single Family
Two story (Reference 3)
3 badroom Z hathroom (Reference 3)
2000 square feet (Refarance 3)
Basement foundation (Reference 3)
HWVAC:
heating - gas fumace 78 AFUE (55.9 kBlu unit required) - 85% of homes have gas heating, and 78% of which are forced air fumaces (Reference 3)
cacling - 53% have Central Air Condilioning model required a 2.5 tan unit 1o meet the coaling load {Reference 2)
alr hand er ia in the hasemant and supply ducts and retum ducts are assumed to be in majoqity interior space
‘Windows:
61% of homes have double pane windows (Reference 2)
double pane low-E are standard (Reference 4)
Model a:3sumas 15% of wall area glazing
applied a u-factor of 0.53 (average behwveen clear glags double pang and Iow-E )
Insulation Levels:
Existing Ceiling Insulation: R-19 (Relerence 4)
Existing Wall Insulation; R-11 {(Referance 4)
Basement Assumptions
Assumed basement wails to have R-11 insulation
Basement is considered finished space but not canditioned
The air handler is located in the basement
Some homes will have smaller sections of the basement conditioned —~ maybe 2 bonus room elc, however ihis cannol be easily modeled in EnérgyGauge
Appliances (Reference 2)
5% have dishwashers
74% electic ranges
88% and 9% have clothes washer and dryer (eleclric)
A5% water healing is gas - model used a 40 galion storage tank
68% of homes have ceiling fans
Average Gustomer Energy Consumption: (Reference 2)
KWh 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) hitp/fwww.snargy.ca.govideer
{Ooes nol include labor of equipment rental fees ag this measure is canskiered a replace on bumout)
2. 2006 Rasidential Energy Use Colorado Service Area - Xcel: Bruce Neilson
3. American Housing Survey for Danver - US Census Bureau
4. Xcel Energy CO DSM Polential 2006 - prepared by Kema
5. Draft Technical Support Document: Energy Conservation Standards for Residantial Fumaces and Bollers, Efficlency Standards for Consumer Products:
Residentlial Central Air Condilioners And Heat Pumps, Prepared for US DOE, Seplamber 2006
6. Summit Blue 2005 Midwest Residantial Market Assesament and DSM Potential Study.
7. Baseline cosis from RS MEANS Repair and Remodeling Cost Data 2007

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

Home Lighling Program encourages the purchase of compact fluorescent lamps (CFLs} and recyciing of all fluorescent lamps.

Algorithms:
El;lc!zbal Einergy Savings [Custormner kiWh)

=Number_of_Bulbs x (KW_Savings_per_Bulb) ¥ Hours

Electrica! Demand Savings (Customer kW)

=Number_of Bulbs x (kW_Savings per Bulb)

Savings (Groas Generator k\Wh)

= Cugtomer kWh / (1-TDLF)

Electrical Demand Savings (Gross Generator kW)

= Cuglomer KW x CF / (1-TDLF}

Electrical Energy Savings (Net Genarator kWh) = Gross Generator kWh x NTG
Electrical Demand Savings (Net Generator kW) = Gross Generator kW x NTG
Variables:

Number_of_Bulbs = Number of bulbs sold

{kw_savings_per_Bulb

= kWY savings per replaced bulb. We will subtract the manufacturer provided wattage for aach CFL
from the wattage of the incadescent bulb it replaces. The Incadescent waltages will ba determined
based on the CFL watlage as seen in Table 1.

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

[s]

Houts distribution of bulbs purchased per customer. This distribution of bulbs/purchase will be used to
del_grmim the avsrage_?wurs of newly installed bulbs per Table 3.

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

Measure Life = Measure life for the average CFL sold will be 7 years; (8000 hr lifa/1,118 heiyr).

TOLE Transmission Distribution Loss Factor = 7,14%, the percentage joss of electricity as it flows from the

power plant 1o the customer, calculated using factors from Enhanced DSM Filing SRO-2

C0 Deemed Home Lighting & Recycling.xis
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Incremental Cost of Bulbs = From Table 4 (Ref 3)
= We will use 83% for residential home lighting. Per Settlement NTG = 83% = 83% - 10%

NisineGrabs Factr Installation Rate assumption.

O&M savings = Operatian-and Mainténance savings are assumed to be'zaro.
Provided by Program Vendor: Verifled during M&V:
Number and type of bulbs purchased Yes

Assumptions:

Average hause in CO already has 3 CFLs inslalled

Table 1 - Existing lighting wattags and colncidence factors for residential lights (Referenco 1,5)

Replaced
CFL Waiinpge Range Incandescent Bulb
Wattage
9-12 40
13- 16 60
17-23 75
24-130 100
3152 150
Table 2 - Hours of operation by space {Reference 2)
Number of Lamps | Annual Operaling | Toial Installed
per Space Hours per Space Lamps
{Kitchen 5.11 1210 5.11
Guidoor 4.06 1027 5.17]
Utility Roain 1.81 838 10.98
Living Room 597 864 16.95
Dining Rooam 1.23 829 18.18
[Family Room 2.38] 772 2058
Garage 4.23| 720 24.79]
Cfice 1.18} 708 25,9
Bathroom 6.88 669
Hall 5.12 616
closet 0.77 513
Qther 2.05 435
Bedragm 9.94 408

Purchased famps ara insialled in most frequently used locations in daclining order; e.g. first 5 in Kitchen, next 4 in .
CO Deemed Home Lighting & Recycling.xls Deemed Savings 2



Table 3 - Average hours for newly installed bulbs
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CO Deemed Home Lighting & Recycling.xls

Deemed Savings

Total Hours for |  Average
Newly Purchased Newly Installed | Hours of
‘Total Number of Bulbs in the House Bulbs Per Bulb Hours Bulbs Newly
1 : 1210 NA NA
2z 3 210 NA NA,
3 - 210 NA NA
4 1 210 1230 1210
5 2 210 2420 1210
5 3 027 3447 1149
7 4 1027 4474 1119
8 g 1027 5501 1100
9 [ 1027 5528 1088
10 7 688 7416 059
11 [ 568 8304 1038
12 9 864 9168 1018
13 0 864 10032 1003
14 1 864 10898 991
15 2 BE4 11760 980
[Tablo 4 - Zvorage Cost |able
Gross Retaill $3.23 |per bulb
Baseline $0.50
Incremental $2.73
Rebate $1.30
Net Retail $1.43
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Chanpes from 2008:
Home lighting i 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, Southemn California
Edison Company, 2005 - Composite wailages and coincidence factor

2. US DOE, US Lighting Market Characlerization, Navigani Consulting, 2002, Annuzl operaling hours

3. Cost Data Source: 2008 MEEA Change A Light Change the World Program for 15W and 26V lamps. These cosls are an upper boundary as lamp prices
are significantly jower for mere common 13W lamps (vast majority of residential lamps), and all lamp prices decrease.

4. Deemed Savings Database, Minnesata Office of Energy Security, 2008. CF, Houre, kW, Cosls

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

Program: Home Performance with ENERGY STAR Rebates

Residential natural gas and electric customers receive a cash rebate for implementing multiple energy elficiency improvements.

Algorithma:

REQUIRED: Aftic insulation and bypass sealing
natural gas savings (Gross Dth) end electric energy
and demand savings (kWh and kW)

Enengy savings for the altic insulation and bypass sealing were calcutated in EnergyGauge using a baseline home
model calibrated to typical home size and characterisfics for the Denver area (see below for characlenstics.) Savings is
5.9 Dih, 180 kWh and 0.13 kW.

REQUIRED: Air sealing and weather-stripping
natural gas savings (Gross Cth} and electic energy
and demand savings (kWh and kW)

Energy savings for Ihe air sealing and wealher sLipping wera cajculaied in EnergyGauge using a baseline home model
calibrated to typical home size aad characteristics for the Denver area (see below for characlerislics.) Ak inflration is
measured as Air Changes per Hour {ACH); savings come from reducing the air infillration through leaks,

weatherstripping, holes elc. Savings is 7.4 Dih, B4 KWh and 0.03 kW,

REQUIRED. 20 CFLs slectric energy savings and
demand savings (kwh and kW)

Energy and demand savings and ennual hours of operalion for compact fluorescent lamps ere based on data and
calculations derived from the 2002 US Lighling Market Characiefization perfarmed for the Dapardment of Energyin .
2002. Savings is 833 KWh and 0.925 kv,

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

Energy sevinga for the wall insulalion were calculated in EnergyGauge using a bageling home modei calibrated o
1xypim home size and characleristics for the Denver area (see below for characteristice.) Savings is 32.3 Dthiyr, 830
kWh and 0.31 kW.

Setback thermostat nalural gas savings (Gross Dih)
and elechic anergy and demand savings (kYVh and
kW)

Energy savings for the thermostet selbeck were calculated in EnergyGauge modefing using a basefine model hame
caliprated to typical home Size and characteristics for the Denver area (see balow for characteristics.) Savings is 3.6
Dth, 175 XWh and Q.07 kW.

New HE Furnace AFUE 92% natural gas savings
{Gross Dth)

Energy savings for the gas fumace wene calculated in EnergyGauge using a baseline home mode) calibrated 1o typical
home slze and characleristics for tha Denver area (ses balow for characterislics) = 7.8 Dth

New HE Fumace AFUE 84% natural gas savings
{Gross Dih}

Energy savings for the gas fumace were calculated in EnargyGauge using & baseline hama model calibrated 1o typlcal
home size and cheractaristics for the Denver area (see below for characteristics) = 8.8 Dih

Tankless water heater B2% nalurs) gas savings
{Gross Dih}

Energy savings for the gas water haater were calculated in EnergyGauge using a baseline home model calibraled to
typical home size and charactefistics for the Denver area (see below for characteristics) = 5.9 Dth

Power vented waler heater natural gas savings
(Grass Dih)

Energy savings for the gas waler heater wera calculated in EnergyGauge using & baseling home model calibrated o

Dishwasher natural gas savings (Gross Dth) and
electric eneryy and demand savings (kWWh and kW)

Energy savings for the dishwasher were based on the Energy Star Dishwasher Savings Calculater;
hitp:/www.energystar.goviindax.cim ?c=dishwash.pr_dishwashers. This assumed a gas water haater homa, s

typical home size and characteristics for the Denvar ares (see below for characterislics) = 2.1 Dib
are generated for gas and eleciric. Savings is 1.27 Dth, 77 kWh and 0.36 kW. |

Deer  3avings

€O Deemed Home Parformance with ENERGY STAR s
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Clothes washer natural gas savings (Gross Dth) and Enargy savings for Ine clotherswasher were based on the Energy Star Clotherswasher Savings Calculator:

|electric energy and demand savings (kWh and kW)

hitp:fiwww, energystar. govfindex.cim?c=clotheswash_pr_clothes_washers. This assumed & gas waler healer home, s0

savings are generated for gas and slaciric. Savings is 0.88 Dth, 26 Kwh and .66 kW.

|Refrigerator replacament elaciric anergy and
demand savings (KWh and kW)

Relrigerator recycling slectric energy and demand
savings (Kwh and kW)

Energy g5

on shipmen

Energy savings for the refrigerater wera based on the Energy Star Refrigerator Savings Calculator:
htip:fhwww.energystar.goviindex.cim ?c=refig.pr_refrigerators. Savings is 83.41 kWh and 0.011 kW,
relrigerator are ba
1893-2000 wilh appropriale degradation factors applied to calculale baseline anergy consumption
(btp:ifenduse Ibl.gowProjects/RED.nimi) Demand sevings are based on using an Avarage k\WiPeak kW ratio fram
Deemed Relrigersior Savings for Texas developed by Frontier Associates, Reference 8. Savings is 888.9 kwh and

average 5 O 5 man

ui

Net Dih

Electrical Demand Savings (Gross Generater kW)

IElamr'm Energy Savings (Gross Generatar kKwh)

Table 1. {Reference 1)

[Electiical Enargy Savinga {Net G tor kWh)

Efecirical Demand Savi Nel Generator = Gross Gangraior kW x NTG

Variabi N

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

cF Caoincidence Factor = Probability that peak demand of the bulb will coincide with peak utility system demand. As seen
in Table 1 based on Reference 1.

O&M savings ration and Maintenganca savings = We will assume no D&M aavings.

OLE Transmission Disiribution Loss Faclor = 7.14%, Ihe percentage loss of elactricity as it flows from the power plant 1o the
customer, calculated using faciors from Enhanced DSM Filing SRD-2

Typa of measure: [Heasure lie: incremental cost: Coincidence Factor
Atiic insulaiion and bypass sealing 20 ferenca 1 Reference 6 NA
Air aealing nnd weather-stri 10 years (Relerence 1} $272 (Referenca 7) Na
[CFLs 8.8 years (Reference 9) slerence 10 8%
Wall insulation 20 years {Reference 1} %15@ {Reference 6} A,
| Setback thermostal 5 years (Relerence 11) {Refersnce 11} NA
HE furnace AFLE 92% 18 years {Referencs 1 $390 (Raference 13) _ NA
HE [urnace AFUE 94% 19 years {Reference 1 $440 (Referenca 13) NA
Tankless water hegter 62% 20 eferance 1 3750 (Relerence 13) NA
[Powervsnmd waler heater 15 years (Relergnce 1) $175 (Reference 13) NA
Dighwasher 11 years (Relerenca 15) $30 rence 14} 2%
Clolhes washer -1 years (Refersnce 1€} ESZOO {Reference 14) 2%
[ rator ment 13 years nce 14) $30 (Reference 14) 1
Refrigerator recycling 7.3 years {ﬂtaérema 14} |3G (Referenca 11) 100%

Deamed Savings

€O Deemed Home Performance with ENERGY STAR xis
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Provided by Customer: Verified during M&V:
Type of Measures Implemanted Yes

Assumpfiona:

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

The basaling home had an existing lavel of insulation in the walls of R-Q and the change case had an elevaled insulation level of R-11.
Tha baseline water heater is a 40 gallon capacily with an Efficiency Factor {EF) of 59%.

Changes From 2008:
This is a new program lor 2009

[Buliding Ciaracierlstics for Prototype_Home Used for Modeling:
Single Family
Two slory (Reference 3)
3 bedroom 2 bathroom (Reference 3}
2000 square fest (Relerenca 3)
Basement foundation {Reference 3)
HVAC:
healing - gas fumace 78 AFUE (55.9 kBlu unit requirad) - 85% of homes have gas heating, and 78% of which are forced alr fumaces (Refarence 2)
cooling - 59% have Genlral Air Gangilioning model required a 2.5 ton unit to meet the cooling load (Reference 2)
gir handler is in 1he basement and supply ducts and reium ducls are assumed to be in majority interior space
Windows!
61% of hames have doubls pane windows (Refarance 2}
double pane low-E are standard (Reference 4)
Model assurmes 15% of wall area glazing
eppiied a u-faclor of 0,53 (average belwaen clear giass double pane and low-E |
|insutation Levels:
Exisling Ceiling Insulation: R-18 {Reference 4}
Ewxisting Wall \nsulalion: R-11 {Relerence 4)
Basement Assumplions
Assumed basement walls k¢ have R-11 insulation
Basement is considered finished space bul not conditioned
The air handler fs located in the basement
Some homies will have smalter sections of the basement conditioned — maybe a benus room ete, howewer thig cannot be easily madeled in EnergyGauge

Desmed Savings CO Deemed Home Parformance with ENERGY STAR. uis 3
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Appllances [Reference 2)
85% have dishwashers
74% olechic ranges
88% and £9% have ciothes washer and dryer {eleciric)
85% water healing is gas - model used a 40 gallon siorage tank
68% of homes have ceiling lans
Average Customer Energy Consumption: {Reference 2)
KWh annuslly: 9,000 reughly for a 2,000 square foot home
Therms annually: 835

References!
1. California Measuramenit Advisory Commitiee (GALMAC) Protocols, Appendix F {www.calmac.orglevents/APX_F pdf).
2. 2006 Ruosidential Energy Use Colorado Service Area - Xcel: Bruce Neilson
3. American Housing Survey for Denver - US Census Buraau
4. Xcel Energy CO DSM Potenlisl 2008 - prepared by Kema
5. National Energy Efficiency Best Practices Siudy - Residential Singie-Famiy Gomprehensive Wealherizalion Best Practices Report from December 2004,
6. RS Means Repair and Remodeling 2007 at a cost of $0.028 per square fool par increase in R-valua.
7. Nalienal Energy Audit Tool (NEAT) and Frontier estimates.
8. EEBP web site - Tacoma Residentisl Weatherization program
9. US Lighting Market Characlerization Study performed lor the Department of Energy in 2002
10, MEEA/ES Change A Light cempaign inlo
11. Xcel Energy estimale
12. Draft Technical Support Document Energy Conservation Standards lor Residentisl Furneces and Boilers, Efficiency Standards for Consumer Products
Prepared for US DOE, September 2006
13. California Energy Commission's Databasa for Energy Efficlent Resources {DEER)
14, www. enargyslar.gov
15, DQE 3007
16. Appliaice Magazine, September 2007

Deemed Savings CO Deemad Home Performance wilh ENERGY STARxis 4
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Insulation Rebates

Residenlial natural gos cusiomers receive a cash rebate for inslafiing insulalion in their axisling single-family homa or one-lo-lour unit property.

Algorithme:
[Allic Insulation and bypass sealing natural gas | Energy savings for the sitic insulation and bypass sealing were calculated in EnergyGauge using 2 baseline home model
savings (Gross Dth) lcalibrated to typical home size and characteristics for Ihe Denver ares (see below for characleristics.) Savings is 5.9 Dihwyr.

Energy savings for (he air sealing and wealher Sinpping were Calculaled in Enargylauge using 8 baseline home model
Air sepling and weather-siripping natural gas  |catibrated fo typicat home size and characleristics for the Denver area (see below for chatacterislics.) Alr infittration is
savings {Gioss Dth) measured as Air Changes par Hour {4CH): savings come from reducing the air infiltration through leaks, weatherstripping,
holes elc. Savings is 7.4 Diyr.
‘Wall insulation nalural gas savings (Grass Energy savings for the wall insulation were calculated in EnergyGauge using a baseline home model calibraled to typical

lej haomé size and characteristics for the Denver area (see below for characteristics,) Savings ks 32.3 Dthiyr.
[Net Dth =Groas:Dlh x NTG: - W ; iy e g S R i
Varial =
NTG | Net-to-Gross Facior = We will use 89% based an raferencs 5.
OEM savings |= Operaiion and Maintenance savings are assumed to be zero lor the insulalion rebates.
Insulation: Meagure life: Incremental cost:
Atlic insulation and bypass sealing 20 years (Reference 1) $5B8.00! (Reference 6)
i i 10 nm;ﬂ%:z b $272.00](Reference T}
20 years ( 1) $2,080.00) (Reference 8)
Provided by Customer: Verified during M&V:
Atlic insulation depth, type of insulation and size of aitic Yes
Blower doo: lest report and visyal inspection of areas sealed, caulked, stc. Yes
Validation cf wall insulation, materials used and square footege or walls Yes

Assumptions:

The baseline home had an existing level of insulstion in the atlic of R=19 and the changa case had an elevated insulstion leve| of R-40.
The baseline home had an exisling ACH natural of 0.60 and the change case had a 25% reduction to 0.45 ACH natural,

The baseline homa had an existing level of insulation in the walis of R-0 and the change czse had an alevaled insulalion level of R-11.

Changes From 2008:
This is a new progrem for 2009

Deemed Savings €O Deemed Insulalion Rebatexds 1
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Building Characieristics for Prototype Home Used for hodellng:
Singie Family
Two siory (Reference 3)
3 badroom 2 balhroom (Reference 3)
2000 square feet {(Rieference 3)
Basement foundation {(Reference 3)
KVAC:
heating - gas fumace 78 AFUE (55.9 kBtu unit required) - 85% of h have gas heating, and 78% of which ara lorced air fumnaces (Refarence 2)
cooling - 59% have Cenyral Air Condilianing mode! required » 2.5 ton unit to meet the caoling load {Reference 2}
air hancler Is in the basement and supply ducts and relum ducts are assumed fo be in majorily Inlarior space
Windows:
61% of homes have double pane windows {Reference 2)
double pane low-E are standard (Refeence 4)
Model essumes 15% of wall area glazing
applied @ v-factor of 0.52 (average between clear glass double pane and low-£ )
Insulation levais:
Existing Ceiling insulation: R-1% (Reference 4)
Existing Wall Insulation: R-11 (Reference 4)
Basament Assumptions
Assumed basement walls to have R-11 insulation
Basement is considered finished apace bul not condilioned
The alr handier is loceted in the basement
Some hormes will have smaller sections of the basement condibioned - maybe a banus reom etc, however this cannol be saslly maodeled in EnengyGauge
Appliances {(Reference 2)
85% have dishwashers
74% eleciric ranges
B8% and 39% have clothes washer and dryer {eleciric)
85% water heatling is pas - model used a 40 gallon storaga tank
6B8% of hames have ceiling lans
Avarage Customer Enargy Cansumption: (Reference 2)
KWh anmelly: 9,000 roughly for a 2,000 square foot home
Therms annually. 835

Referances:
1, California Measurement Advisory Committae (CALMAGC) Prolocols, Appendic F (www.catmac. org/evenis/APX_F pdi).
2.2006 Residential Energy Usa Colorada Service Area - Xcel: Bruce Nellsan
3. American Housing Survey for Denver - US Census Bureau
4, Xcel Energy CO DSM Potantial 2006 - prepared by Kema
5. Nationad Enargy Efficiency Best Practices Study - Residential Single-Family Comprehensive Weatherization Best Praclices Report from December 2004.
8. RS Means Repair and Remodeling 2007 al & cost of $0.028 per square foot per increase in R-value,
7. Nationzd Energy Audit Tool (NEAT) and Frontier estimates.

Deemed Savings GO Deemed Insulation Rebate.xls 2
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Lighting Efficiency

Prescriptive rebates will be offered Jor replacement lighting equipment. New Construction rebates will be offered for new facilities or spaces overhauled for a new
purpose.
Custom rebates are avallable for ighting-related improvements that are not prescriptive.

orthmis:
Electrical [Jemand Savings (Customer kW) = (KW_B 030 - kW_EE ) x HVAC_cooling_kWsavings_facior
Elml Energy Savings (Customer kWhiyr) = (kWY _Bage - kW_EE ) x Hrs x HVAC coaling kWhsavings_faclor
Natural Gas Savings (Dth) = (kW _Base - KW_EE ) x Hrs x HVAC heating_penaity _tfactor
Lighting Controls -Electrical Energy Savings (Customer
kWhiyr) — _ =(kW connected ) x (1-PAF) x Hrs x HVAC_cooling_kWhsavings_faclor
Lighting Controls -Electrical Demand Savings (Customer
kW) = =(kW connected) x {1-PAF) x HVAC_cooling_kWsavings factor
Lighting Contrals -Natural Gas Savings (Dth) ={kW connected) x {1-PAF) x Hrs x HVAC_healing penalty_factor
Electrical En Savings (Gross Generator KWh) = Customer kWh / {1-TDLF
i = Cuslomer KW x CF / (1-TOLF)
Elactrical Energy Savings (Nel Generalor kiWh) =Gmm@mm:m'6
Electrical Demand Savings {Net Generator kW) = Gross Generator kW x NTG
Variables:
Hrs = Annual Oparating Hours. Hours 1o be obtained from Table 2. The type of facility is to be supplled by
the cusiomer.
' = Baseline fixture wattaga (kW per fucdure) determined from stipulated fixture waltages from Standard
KW_Base Fixture information. Fixture type provided by customer, Table 3 Is an example of a Standard Fixture
information table.
= High Efficlency fixture wattaga (kW per fixiure) determined from stipulated fixiure watlages from
KW_EE Standard Fixture information. Fixtura type provided by customar. Table 3 is an example of a Standard

Fixture information lable. _
= Cgoling system energy savings factor resulling from efficient lighting from Table 1. Reduction in
lighting energy resulls in a reduction in cooling energy, if the customer has air conditioning, Existence

HVAC_cooling_kWhsavings_factor

CQ Deem=d Lighting Efficiency.xis Deemed Savings 1
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HVAC_caooling_kWsavings_facior

= Cuoling system demand savings factor resulting from efficient lighting from Table 1. Reduction in
fighting demand results in & reduction in cooling demand, if the customer has alr conditioning.
Existence of alr conditioning to be provided by customer.

HVAC_heating_kWsavings_factor

= Healing system penaity factor resulting from efficient lighling. Reduclien in Sighting demand reaults in
an increase in heating usage, if the customer has air conditioning. A value of -0.00088738 DthvkWh
iven by {Reference 4).

CF = Coincigence Faclor, the probability that peak demand of the lights will coincide with peak ulility system
damand. CF will be determined based on customer provided buitding type in tabls 2.

iy of time the lightin will be gparational, see Tabis 6 for Measure Lifstimes

Baseline Cost ihe existing system. For New Construction, tha cast is that of the lower efficiency oplion. Costs given
by (Referance 5) and vendors.

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

KW connected Iﬁ connected fixture load, determined as the sum of stipulated Axture wattages from Deemed Fixture

PAF Stipuiated power adjustment factor based en coniral type from Table 4.

T0LE Transmission Distribution Loss Factor = 8.39%, the percentage loas of electriclty as it flows from the
power piant ta the customer, calculated using favtors from Enhanced DSM Fiting SRD-2

NTG Net-lo-gross = 98% (Referanca 5)

Incremental cperation and maintenance cost

= Other annual avinga or costs associated wilh the electrical savings. For Lighting, fhis consists of

additional natural gas for heating. Msthodology given by (Refsrence 4).

Provided by Customer:
Number of Fixtures

Lighting aquipment type
Buliding typ2

Existence of air conditioning

COQ Desmed Lighting Efficiency.xls

Verifiad during M&V:
Yes
Yes
Yes
Yes

Deemed Savings 2
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Assumptions:

- Each replacement lighting fixture is going in on a one-for-one basls for existing fixtures. New conslruction fixtures are put in on a ona-for-onae basls instead of
lower efficiency options.

- In the Technlcal Assumptions, one will note that the Operaling Hours daes not appear, bul rathar a modifled verzion. The melhodology defines kv Savings on
he basis of difference in kW with the HVAC Cooling demand factor. The Annual Energy Savings takes into account any hesting that has to be added.

Table 1: HYAC Interactive Factors (Reference 2)

[AVAG_cooling_k¥hsavi]HVAC_caoling_kW

HVAC system w . Ings_factor

el only 100 1.00
Heating ant cooling 111 1.33
Table 2: Coincident Peak Demand Factars and Annual Oparating Hours by Buiiding Typo (Refaronce 1 and 3)

Annual Oporating

Building Type CF Hours

Office 78% 3435
{Restaurant 34% 4156
Retail 1A% 3088
| GroceryfSupermarket 4%, 4612
Warehouse 06% 2358
[Elemen /Second. School 73% 2080
[College 71% 5010
Health B4% 3382
Hoapital Ma 4532
Holal/Mots! 1% QEI
Manufacturing B% 5913
[Other/Misc. 6% 2378
24-Hour Fagility 54% 8234
Salety or Code Required ss%l B760
Table 3: Exampls of T8 Lighting-Rof 8 - Full table in Deemed Fixture Tahle tab

Technology kW

1Lamp T12 0.038

1 Lamp T8 £.031

Table 4: Stipulated Power Adjustmant Factors (Reference 1 and 7) - Full table in Deamed Fixture Tablo tab
Contral Type [PAF

ng controls - 1.00

Occupancy Sensar - Wall Mount 0.70

| Cceupancy Sensor - Ceiling Mount 0.70

CO Deemed Lighting Efficiancy.xls Deemed Savings 3
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hting - Conlinuous Dimmi 0.57 |
{Daylighting - Multiple Step Dimeming 0.65
| Daylighting - OO 0.73
Table 5: Tctal Connocted Fixture Waitages (Reference 7) - Full iable in Deemed Fixture Table tab
Connected Fixtures KW_connoctod
1 2-lamp T¢ 32W EL Ballast Fixture 0.058
2 2-lamp TH 32V EL Ballast Fixtures 0.116
3 2-lamp T& 32WV EL Ballast E_Murﬂs 0.174]
4 2-lamp T8 32W EL Ballast Fixtures 0.232
1 4-lamp Té 32W EL Ballast Fixlura D.1 4
2 4-lamp T& 32VV EL Ballast Fixiures 0.224
3 4-lamp T8 32W EL Ballast Fixlures 0.338]
4 4-lamp T6 32W EL Baliast Fixiures 0.4438)
Tabla 6: My Lifetimes In Yeoars [Referenco 4}
[Measuro Lifetime [n_Yoars
CFL less than 15W 5
Low Wattage T8 Lamps . [:]
integrated #5W Ceramic Metal Halide 7
T8 Lighting Systems j
T5 Ligfting Systems 18
Lighting Conirols 18

CQ Deamed Lighting Efficiency.xIs Desmed Savings 4
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Changes friom 2008

Baseline efficiencies updated. High efiiciency values updaled, More measures added ta program. Cost information
updated from various sources. Mathadology now looks at markel segment rather than a single operating hours value for all
participants.

Referances
1, Arkansas Desmed Savings Quick Slart Program Draft Report Commercial Meesures Final Repert, Nexant. CF and hours

2, HVAC Interaclive Factars developad based on the Rundquist Simplified HVAC Interaction Factor method for Minnesota,
presenled on page 28 of the 11/83 issue of the ASHRAE Joumal - "Caleulating lighting and HVAC interactions”.

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

4, Deemad 3avings Database, Minnesgota Office of Energy Securily. 2008. CF, Hours, kW, Costs, Measura life

5. Net-te-Gross factor from National Energy Efficiency Best Practices Study(http:/iwww.eebestpractices.com)

8. Lighting E:fficiency input wattage guide, Xce! Energy, July, 2008, kW

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

GO Deemed Lighting Efficiency.xis Deemed Savings 5
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Program: Motor Efficlency

new \mrmbln frequency drfves (VFD) up to 200 hp.

jan B} up 1o 500 hp, and installation of

Algorithms:

|Motor Electrical Enargy Savings (Customer kWh)
Mator Elecirical Demand 3

8 {Customar kVWh)

= 1P x LF_Motors x Conversion x_( 1/Siandard_Eff - 1] High_Efl} x Hrs
'Customer kW) = HP x LF_Motors x Conversion x { 1/§landard Eff - 1/ High Eff }

HP x LF_[Crives x Conversion x ( 1/Standard Efn- # Hrs x %_Savings _Drives
= HP x LF Drivés x Conversion x ( 1/Standard. Eff) x %_Savings Drives

Gross Generater kWh) |= Customar kWwh / (1-TDLF)
Eleclrical Demand Savings (Gross Genarator kW) = Customer KW x GF [ (‘i—TDi.F)
Savings (Net Genarator kiWh) = Gross Generator kWh x NTG

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

Variables:
= Annual operational hours per year of tha motor. Deemed values are used for hours based on the

Hrs type and use of the moler. The customer provides the following information on the rebate form (HP,
Industrial/non industrial, buildin: nicther)

LF Motors = Motor load factor as percentage (0 - 100). The essumed value of 75% will be used for prescriptive

= motors. See Reference 3
LF_Drives = Drive load factor as percentage {0 - 100). The assumed value of 75% will be used for prescriptive
ing drives and 65% will be used for prescriptive fan drives. (Reference 5)
|HP = Rated motor horsepower provided by customer on rebate form,
High_Efl = Efficiency of high efficiency replacement motor as percentage (0-100). The customar will provide the

model and serial number of the motor along with actual nameplate efficiency from the new motor. If the
aciual efficiency is not provided by the custom

Standard_Eff (Plan A motors and drives)

= Efficiency of standard replacemant motor as percentage (0 - 100) we will use 'EPAct Efficiency’ as
cified in Table 1 based on custamer ided molor size, spead. and

Standard_E1f (Plan 8 mators}

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

%_Savings_Drives

= Average savings achieved by instaliing a varisble frequency drive on a fan or pumping mator. 33%
will be used for prescriplive drive rebates. (Reference 5)

Conversion

= Standard conversion from horsepower lo kW. 1 HP = 746 kW

Deemed Savings

GO Deemed Motor & Drive Efficiency.xls
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= Probabillty that paak demand of the motor will caincide with utility system demand. 0.78 will ba
nE RG> olar wsad for gr:m rebates, ses Refsrence 2. f i
Measure Life = Length of time the molor/drive will ba operalional = 20 years, {Reference 3)
= The cusiomer will provide the modei and serial number of the moter fram that the size, type and rpm
Baseline and incremantal cost assumptions of Ihe motor/drive will determine the deemed basefine cost or incremental cost from Table 1.
I(Refmncl 1,3and 6)
TOLF A transmission distribution loss factor of 8.39% will be used. This is calculated using factors from
Enhanced DSM Filing - SRD-2
o Net-to-Gros3 factors - Wa wil use 87% a3 the NTG for all molors programs (Reference7) |
|Incremental operalion and malntenance costs or savings |= 0 value agsumed for this program
Provided by Customaer: Verified during MBV:
For Motors:
New motor model and serial number (HP, efficiency, lype, and speed can than be locked up in @
dalabase) Yes
Application of mator (indusirial/non Industrial) Yos
Building type where motor is installed for non industrizl molors Yes
Use of molur (pump, fan, other) for non Industrial molora Yes
Equipment is installed Yes
For Variable Frequency Drives (VFD):
Size, speed, type and use of motor drive is connecled to Yes
Apptication of motor (Industrial/inon Industriad) Yes
Building lype where motar is installed for non industrial melors Yes
Use of motor (pump, [an, other) for non industral motors Yos
Equipment Is instalied Yos
Assumptions:

- Each motor is replaced with the same size on a 1 for 1 basis. Motors replaced with different sizes can participate in the Custom Efficlency program.
- Prescriptive rebates are only given for matora pul into service, rebales are not given for backup mators,

- Prescriplive rebates are only given to veriable frequency drives instelled on pump or fan applications.

- Rebates do not apply to rewound or repaired moters.

Deemed Savings €O Deemed Molor & Drive Efficiency.xls 2
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Table 1. Excorpt from Doemed Plan A Tables: Motor Efficiency and Incramental Cost of Promium Efficiency Motor [Reference 1,2,3) Full table in
"Dgamed Plan A Tables" tab

Premium Efiiciency Motor 25 HP 3600 RPM ODP
i Molor § HP 1800 RPM TEFG

*Deemed Plan B Tables” tab

Motor Tag

Existing Efficiency Motor 1 HP 1200 RPM Q0P
Premium Efiiclency Motor 3 HP 1200 RPM ODP
Existing Efficiency Mator 15 HP 1800 RPM TEFC
Premiur Efiici

Type (Open
Drip Proof ar
Totally
Speed Enclosed Incremantal
Standard or Premium Efficiency HP {rpm} | Fan Cooled] | Efficiency Cost
Premium Efficency Motor 1 1200{0DP 82.6% $52 |
Existing Efficiency Molor 2|  1800|ODP 78.5%] - g
Prermium Efficlensy Motor 25 3g00j00P 91.7%| $ 1,030 |
Existing Efficiency Motor 5 1800{TEFC 83.2%] -
Table 2. Excorpt from Deemed Plan B Tables: Motor Efficlency and Incremental Cost of Premium Efficiency Motor (Referance 1,2,3) Full table in
Type (Open
Drip Proof or
Tolally
Speed Enclosed Incrementai
Slandard or Premium Efficlen HP {rpm) | Fan Cooled) | EHiclency Cost
Exis Motor 1 1200|Q0P 76.3%)] -
Premium E Motae 3| 1200100P 88.5%| % 434.20
Existing Efficiency Mator 15 1800 TEFG__ a7.2%) -
Premiumn Efficiency Motor 75 I600JTEFC _936%[ % 430580

Motor 75 HP 3500 RPM TEFC

Table 3: Excerpt of O

ting Hours by Motor Size, Industrial Applications (Reference 4

Deemed Savings

CO Deemed Motor & Drive Efficiency xls

HP All SIC (indus!
3 2.745|

25 4,087

100 5,329
Table 4: Excerpt of Operating Hours by Application, Non-Indusirial (Reference 3} Full table in "Deemed Plan A Tables" tab
Building Type {Operating Hours
Office HVAC Pump 2,000
Retall Vantilation Fan 3,261
Hospitals Other Appiication 4,500 |

Full table in "Deamed Flan A Tables" tab
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Table 5. Excerpi from Deemed ASD Tables tab shwing incremental costs for ASDs {Referenco 8)
HFP Average Instailed price (8}

864
737
315

a3 821
5 1,172

pa

Table 6. Excerpt from Desmed Enhanced Cost Table tab showing incremantal costs for Enhanced NEMA Premium Motors (Reference 3)

Pian A Flan B
HP Incromental Cost Incramantal Cost
1 $69 3
1.5 $75 S48z .
372 3472

Changaes from 2008:

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

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

Rafarences:

1. CEE {Censortium for Energy Efficiency) Premium Efficiency Motors Initialive - Source for premium motor efficiencies, EPAct Standard Moter Efficiencies and
baselinefincremental costs

2. NYSERDA (New York State Energy Research and Development Authority), Energy $mart Programs Deemed Savings Database - Source for Coincidenca
Factor

3. Efficiency Vermont's Technical Reference User Manual, 2004 - Source for aperaling hours for non-ndustrial motors (p.15} and source for measure life, Source
for load factor (75%) and baselinedincramental costs

4. United Stales Industrial Electric Motor Systems Market Opperunities Assessment, EERE, US DOE, Dac 2002 - Source for operating haurs for industrial motars
and source for load faclor (Table 1-18 and 1-19)

5. Office of Industrial Eleciric Motor Systems Market Opporlunities Assessment : Department of Enargy (assessment of 265 Industrial faciiitles in 1997) - Source for
VSD opportunity in the US markel along with Load Factors for Fans and Pumps alang with everage savings.

8. NWPCC (Norhwest Power Conservation Councif) RTF's (Regional Technical Forum) Archived Measures - Source for full molor cost

7. Nel-to-g-oss faclor from Energy Efficiency Besl Praclices {hitp://www.eebesipractices.com)

8. Average cost for ASD information from Grainger (6/25/08) online

9. Assumed costs for Enhanced NEMA Premium moators are 10% higher than costs for NEMA Premium motors from Mator Master

Deemed Savings CO Deemed Molor & Drive Efficiency.xls 4
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Shipulatad Values
Load Fecier 075
Convarsion & .748 (1 HP = 748 k)
Colncidence Feclor 073
Tabls 1: Motor EMficioncy and tneremenial Cost of Premium Effickency Motor (1), (2), {3)
Incrimantal Cost
Mcior Tag Steadard or Pramium Effic§HP Spoed Efllc Elflcie NWPEC R
a1 Efficiensy Mgl | P (E0 AP ODF | Sianderd Eficercy Moot i]__1z00]o0R 80 :
dard Efficiancy Motor 1.5 HP iMRmQ mﬂmaﬁmgw:\r 5! 1200|0DF B4 -
Standard E:Mcienc Mulntiw"lm P 2 1201 85.5 [ -
E-"""‘""l Sis 0 085 BO.6%) -
Bncy Mot 5| 1200 B7.5%] -
Miclency Mol 75[_ 1300 5| 8as%]-
i E;.‘- ancy Mol 0| 1200 %] -
P 1200 RP 15 1200|0DP 90.2 0. -
5 Mawam-im R(-'M 1200 1 -
P 12 DP 1.7 81.7%1 -
1200 24 2. -
4D 1200 83 03.0%1 -
, 50 200{COP [Z) B1.0%]| -
: S 1) I P 0.6%] -
Slands [ m Q0P !nndmi sandy Motor 75 1200{00P. 3.8 8% «
Standard Efficiency mtwm 200 RPM GDF___ | Stand clency Molor 100 1200[00P .1 A%
Slandard | faoney Mlor 125 HP 1200 ReM ODP T d Efficiency Molor 200[00P .1 84.1%] -
I igior 150 HP 1200 RPM GDF Siandard EMficlancy Molor 150] __ 1200}ODP .5 58] -
cy Motor 200 HF 1200 RPM ODF y Watar 00: ohP .5 -
Malg P 1800 RPM ODP S d 1 1 1500/ 5 B2.5%] -
Malor 1.5 HP 1800 RFM DDF 1.5 1 B4 84.0%] -
i loior 2 HP 1800 RPM ODP 2] 1800 B4l 84.0%| -
y Malor 3 HP 1400 RP -T-I_ 3] 1800 5 36 5% -
Motor 5 HP 1800 RPM ODP Sinndard Efficia 5 1800|000 5 g -
ator 7.5 HP 1800 RPM ‘,!...{J..A— 1. h! ooP 88.5 -
h 10 1 18] 9.9%) -
15 1800 [ 31.0%) -
20/ 1600/0DP a1 D%t -
9 R 25 1800/0DP 0.7 7% -
mmmaﬁu C) msaw1mmﬂw 1800 C0P 824 4% -
m’r:m'n:*'m I=, Iglor 40| 1800l O0P bl 23.0%1 -
ATHO i o0 800 93 -
[ 63.6 23.8% -
1800] [N} 4. 1%] -
100] 1800 §4.1%] -
128] 1800]0DP B4 Bd. -
150 1800/0DP g5) 68 Pk -
m*’.r:::_ 1800 -
! "3 1 apP__[NIA -
1.5 300} ODP 82.5 5% -
|Standard Efficiency Moior | 2 E ] o] -
,-~ Slanderd Eficlancy Motor 3| 35000 BA] Ba.O% | -
§ HP 3800 RPM QDP_____| Standard Effiziency Motor 8| asmajopP 5] -

Deamed Flan A Tebles CO Deemad Motor & Drive Eficiency.xds 3
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(Siandard ERcmocy Molor 7.5 HP 3600 RPM OOP__ [Standavd Effice , g z
: 30 =

b} 30.5% -

20 90.2 =

3600 ol Blo%/ -

30 38 1 1 0% «

40| 3s00|00F 917 917 %l

&5| __ 3800|00F A% -

80 3800|00P B3] 230%]-

7 ns -

3600| OOF 3 -1'!33 -

93 8 -

200] 3600 B4 5%| -

1| 1200 TEFC oo  B0.0%| -

18] 1200 TEFC 55| _ 85.5%)-

7] 19D0|TEFC O Y

3| 1200|TEFC 87.5]  Br.5%|.

5| vo00|TEFC BTE|  B1.5%)| -

5 % 805 bh S| -

3001 505 80 %] -

150 1 on.7] _ 00.2%} -

20| __ 1200} TEFC 7 60, 2% -

C 1,7 91.7%} -

30| 1700 TEFC 67|  SLI%| -

a0 1 53] wa.0m|-

7 53| 93.0%| -

1 3.6 08w -

75} 1200[7E] 938 03.8%] -

100] 1200 [T TR

125] __ 3200| TEFC 941 gd 1%~

3200| TEFC o5] 550 -

1 G5 95.0%) -

1800] TEFC 825]  82.5%0 -

15 1 FG Gd| _ 84.0%] -

2] 1800[TEFC Bal __ Bd.0%]|-

18D0|TEFC BFSE _ B7.5%] -

JRDO|TEE BTS5]  B7.5%|-

sl 1806|TE 8850 80 E%[ -

1800 | TE| 80.5]  a9.5w| -

1 TEFG 01| 81.0%| -

olor 20 HE 1500 RPM TEFC z0] 1 O1]  81.0%[ -

9 {ifelarey Motor 25 HP 1800 RFM TEFG ! 25| 1B00|TEF PRAl _ S2A%] -
I!ﬂe <t Mooy H 131:|ORPM‘I‘EFC Standan £ 30| 1806|TEFC w2a] _ 9zA%| -
dard E-tficiancy Motor 40 HP 1800 RPM TEFC | Standam 40| 1800|TEFC 93| 83.0%[ -
gard ifhciency Mator £0 HP 1800 RP ind 1800|TEFC 23] 93.0%| -
rudard |ificioncy Moior €0 1P 1500 RPM TEFC 80| 1600, [EX BT
d I:fciency Mator 75 YLP 1600 RPM TEF: 75 1 417 G4 %}-
<-»--J.- 100] __ 1800|TEFC 64.5]  Beeml.
. olor 125 HP 1800 APM TEFC dard 25| 3 M5 eS| -

Moo 150}1?1800 . Tﬁﬂ: 150 1B00{TEFC 5 55.0%)| -

00| 1600|TEFC 95, U5.0%)-

Desmed Fian A Tabies €O Daamed Motor & Orive Efficiancy.xds 2
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IMiCi HF 3500 :

I E Mader 1.5 HP 3600 £

Standard il :

Stenderd £ 3 HP M H

Sandard E| Malor § HP 3600 RPM TEFC
Sinndard Efficiency Malor 7.5 HP 1800 RPM TEEC
E 10 HP 3800 RPM TEFC

15 HP 1]

El Molor 20 HFP 380 Tl
Slandard EHfich Mator 25 HP 380 T
Slandard Efi Moior 30 HP 3800 RPM TEFC

Eificl Motor 40 HP 3800 RPM TEFC

Mator 54 HP 3800 RPM TEFC
80 HP 3600 RPM TEFC
1 3200 RPM T
100 H 7]
I RPM
RPM TEF
Slandard Effi Molor 200 HP
P, Molor 1 HP 200 RPM CDP
Pramiurm Molor 1.5 HP 1200 RPM 002
[1] HP 1200 RPW ODP
Pramium HF 1 P
Premium Etfick HP 1200 RPM ODP
| Pramium Ef BAotor 7. 1 P
Pramium B Moior 10 HP 1200 RPM O0P
Pramium 15 HP 1208 RPM ODP
Prgmium E%&"M 1200 R
Pramium E ficiency Molor
" ‘

HE 1200 RPW

Fremium E Hiclancy Motor 40 HP 1200 RPM

reniun E Ticl
P

Pramium

[ Etfici
Prasmium
m

Pramium E-
Premivm E Yicign
Premium £ fickm
m E
mium Eificke
Bremium -
Praniuh Ei
Promium E

Proi E

Premivm E|

Deernad Plan A Toblsa

Framium E Ticiency Molor S0 HP 1200 RPM

Hholor 60 HP 1200 RPM ODP
Molor 75 HP 1200 RPM ODP
Matar 100 HP 1200 RPM ODP
5 HP 1200 RPM ODP
150 HP 1200
Mol P
1 HP 12800 RPM.
Motar 1.5 HP 1800 RPW ODI>
Mglor 2 HP 1800 RPM ODP
Motor 3 HP 1800 ooP
Motor 5 HP 1800 R
RPM

10 HP 1
Malor 15 HP 1800
Motor 20 HP 1800 RPI ODP
Motor 25 HP 1800 RPM ODP

30 HP 1800 RPH ODP.

&0 HP 1800 RPM ODP
Motor 50 HP 1800 RPM
Maoios P

Standard
Standard £

Standard

Slandard E|

Stendard
ard E
ard E

Premium E
Pramm Efhclan

Pramium B
Pramium E

Maolow 1 TEFC 75.5] 75.5%] «
1.5 TEFC [FE3 B2.5%] -
2 JECO[TEFC 8 B4 0% -
Molor 5] 85.5%] -
5] 67,
[ T 7 .
Malor 10| 3ec0[TEFC [T} -
Molor 1: 3800|TEFC 902 80.2%]) -
hhotor 0]  J4oh|TEFC 80.2 80.2%) -
3800] 1 1.0%] -
Motor 300 o1 1.0%] -
A Bl 1.7%] -
0 [FX] Z4%] -
Mener ), E 7
5| J800(TEl 2] %) -
Mator 1 El 3.6 3 a
[T 1251 __ I80D[TEFC TH 4 5% -
Mo 15| 3600 TEFLC M 5| .5%] -
0] 3800 )5
M 1
1.5]  1200[0
Malor 2 1200{0DP
3 1200|C0P
Muolor [} oPF
1200/00P
] I P
P
20 1300
Malor 1 DP
Mutor an i ODP
Mot 40 1
50 1 QDP
(7] 1200/ Q0P
Motor 1 Q0P
1 1700|ODF
Motor 125] 1200
Maior 150] 1700
Hailor 1200;0DP
[] 1
Holoc 1.8 1 [+]s]]
2| 1300/0DP
Mol 1
[ i 1
Mot 1 1500/ 00¢
15 1300|00F
Mator 1] 1500|00F
1800/ COP
30 300 GOF
1
Molor S0 180050
0l 1200]0DF

GO Dearned Motor & Drive Elficiency. s
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a doncy Metor summnwonp Premiym E 7] 1650[ODF [ 0%
P E Hiciency Molc if {800 AP u-[m, ‘|""T [ P I YT
; '*m ] A 4 1
-4_,_._5___-4-, __-_- ia- 4| P
s ; H $800
1 P 0%
1.5 3600[CDF e 84.0%
DDP 1
3800[O0F BE.5|  B5.5W 354
5[ 3800[CDF B85 80.5% (Y]
7.5 3600[GDP [ 1
1 3600 [ R 118
2 1 3800/ GDF 7| oo 15
i ' 0o 00 REW P 20 w1810 11
Lmn:mr ! 25[ 360000 o7l 81 1
Prs mium Efh 1 ]
on [Premiyn E 40] _2600|00P 4 B
P 92 0%
3800007 938]  @3.6% 3431
i D38| 936% 3554
D [ 26000 % $858
P-mw.merrn ums:ﬁupm RPM ODP ] 1
lnr 150 HP 3660 REM ODP 150 [ape 941 B4
3600/0DF 85 95.0% 3964
1| 1200|TE 52.5] #2.5% 52
1.5] 1200/ TEFC 360
1 65| 4. 351
1
1200 X
7.5(  1200(T 91 91.0% 1
10| 1200[TEFC 1 1)
1 1200| TEFC (L BT 115
20| 1200/ TEFC 517 BLT% 11
25 1 53] D3.0% 3201
20| 120017 [} 0% 1
4 1 4,1 04.1% $240
1200]T! 4 i} 273
m ) ] 4, (7] i
m IS 1200| TEFC 34.5] 84.5%)
ﬁmm sty Molor 101 PMTEFC | ! 1200 TEFC 9k 95.0%)
1 1200 5 0% 3841
Premaa Ediciency liolor 153 HP 1200 RPM TEFC 1200 958 95 A% 508
Pmﬂm Effichency Motor 200 HP 1200 RPFM TEFC mm! 1200
i 3| 1s0olTERC a5,
1 1500]TEFC [ 88,
1800]TEFL B8.5]  28.5%
3{__ 1800 [ )
: 1 58,5 60.5%
[Peamium Efficlancy Molor 7.5 HP 1800 RPM TEFC i 7.5]__ 1800} TEF o017 917 [YFE]
Promium Efficisncy Motor 10 FP> 1AM RFM TEFC F:mime Moo o] 1 1B 017 $i118
Premium Elcie mmw 180G APM TEFC | Premi Molor 15] 1800 02, % 115
Pramum Efficianey bolor 20 HP 1800 RPM TEF: Py Efficioncy Moty 0] 1 C 83 9 11
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Pramium Eficency Molor 25 HE 1800 RPM TEFC Praniket Efficiancy Mote 25 1 i
ﬁm:mm HPiMRPM Ef Premium EMcianc) 30 F
g TEF o ] 1
&0 1800/ C
B ficia Bl [ 1800 TEFC g
[ Fremiu: € Hidency Wotoe 75 HP 1800 RPM TE B 3800[TEFC X 554
? - Mctor 100 HP 1880 APM TEFC 1 TEFC 95.4 T3]
y lotor 125 HP 1300 RPM TEFC Wolor EFC 954 954 M1
piot 1 800 RPM TEFC Mokor 1 05.8 85.8% i)
T m 500 RPM TEFC | Premiumm Efficiancy Molor 1600 TE 952 _80.7%
i : P 3600 RP C Promium Mol 3] 3600[T) kil i
. P '.WW ils Effici 1.5/ 84 0% 560
=...,-,,,,_. mmwm Premium Ef Aot 2| 3600[TEFC 253 1
tm:&-_m Malor OITEFC 80.1 [}
ok Etfcioncy Motor 5[ 2800 B8,
7.5 [TX [T 123
10 80.2 118
15 B 11§
C 7] K 15
28] 3s0o[TEFC 01, T% 1
30 3600\ T 917 1% 3
600/ TEFC 4 i2.4%
3800[TE| 23.0%
mu Aicto 3600/ TEFC 3.8 93
"""I‘K'-T Pramium Cficlency Mator B0 TEFC 36 82.6%
= oy Mot " Sancy olo 100 FG g4d]  B4I% 3858
ﬁ-mumE chanty Mol 125 TEF 95[ __850% 1
e g Wichancy Moto 150 TEFC B5.0%)
m.__m K mmmum El Premium Efficl ot 3800| TEFC 95.4] _ 8554%
Mapgurs Lifs
[ ‘MassLrs Lile = 30 yeors (2}, [3) pi |
T 2: Oparatin Motor §lee, Indusirial Appticalions
2,
1 4
45
3  TAS
 Ta5|
T 381
10| 3301
1 4
3,391
3
40 7|
50 057
40 s
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i 3,
125 5, 200
150) 5,20
260 520 .

[Hoatih HYAG Pump 1,559
ColiegesUiniy HVAC Pump 3,
Offica Vantistlan Fan B
Rl Verbistion Faa .81
Hasplials Ventislion Fan 2374
Elem/Sec Schoola Veniiation Fen 3.
Reoalawrar.
i)
2,000
a1
4500
4500
]
tic 500
4!
4500
4500
4500
IHaoadth Othar Appiication 4
[Colisgailiniv Other Applicaiion 4

Raferarices
1 CEE (Connortium lor Energy ENiclancy) Pramiun Efficlency Molors Intative - Source for premium molor effiziancies and EPAC! Siandird Molor Eficlancies
2 HYSERDA {New York Slals Energy Rosearch snd Developman! Authorly). Enssgy Smart Programa Deemed Savings Database
3 Eficiency ‘A s Tachnical R Usar Manual, 2004 - Source for operaling hours for non-indusirial melors {p.15) and source for massure life and source for load factor (79%)
4 United Stnies Indysirial Electric Malor S I Aarket Opp o A t, EERE, US DOE, Dac 2002 - Source for opdiating hours for industisl motors and
sourca for ioad lacior {Table 1-10 and 1-19)

Deemad Plan A Teblas CO Deemod Moior & Drive Efficency,xis L]
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Stipulated Values
Load Faztor 075
Convenion = T46 (1 HP = 748 kW)
Colncidance Fastor oTe
Table 1: Motor Efficlency snd Full Coat of Premium Efficlncy Motor (2} [_a% {1
Maotor Teg Existing or Premtum Eficlancy Full Cont
Eﬂulmﬁ'ﬁd lctor § HP 1200 RPM OOP E dsling Effclency Molo 1. .
E:ztm g Efcioncy Motar 1.5 HP 1200 RPM CDI2 1.5 1
] ncy Molor 2 HP 1200 RPM QDP Extgling EH 2 1200 00F
ey Motor 3 HP 1200 RFM QDP E 3l 1200i00F
7 ncy Molor § HP 1200 RP 'E“n---' 1200
Exlsling Eifciancy Molor 7.5 HP 1200 RPM QDI* 7.5 1200

st 1200

Exisiing E mwwnmmunmonﬂ Esiaing Eficiency Motor 1 1200]00F
[Exsiin LEI!! Moior 15 HP 1200 RPM.OOP, :

Bodao 1 oy Wi 30051708 M OOF 18 ) TV
E(hciency Molor 25 HP 1206 APM.ODP__[Exlsting Fificle 25[ 1200|CDP
M ciancy kotor 30 HP 1200 RPM OD i'l:"_.""'l’umu- Mot 30| 1200{COP
] iclancy Motor 40 HP 1200 RPW OOP 40 1200{COP
3 sncy Motor 50 HP 1200 RPFMODP 50| 120G|10DP
daling ' 60 ¥ P
Ewln glor 1200
- plor 100 HP 1260 RPA ODP Ealafing Molor 1200{C0DF
Molar 125 HF 1200 F o Motoy 125] 1
cle iy Mator 150 HP 1mnmonp 150 1200{0DF
9 Elfc gncy Molor 200 HP 1200 RPM ODI? Moo 200/ 1200|ODF
0 Elicinnag mu-u’smn? ! 1] 1800
ficinncy Motor 1.8 HP 1800 RPMW ODF_ |Existing Efciency Moto
dancy Motar 2 HP 1800 RFM ODP___ | Extaling Eficia oto
o Ny 0 HP 1800 RPM Q0P Exinling EFcie Motor
HP 1600 RPM QOF | Existing EMicls olo

DF__|Exixting Efficlency Molor
Eficigncy Motor 10 HP 1800 RFM ODP El!lh g Efficien:

ditinig cy Molor 15 HP 1800 RPM DDP
E cy Motor 20 HP 18006 RPM

cgor 25 HP 1400 RPM ODP
olor 30 HP 1800 RPM ODP
oo rd ..

;““

: Exl

1P _u..~ ) Hnw 100 HP 1500 RPM DOP Elia

: d KP 1800 RI'M Exll
[E

ning £ 3 Zior 700 HF 1600 REM ODP

sting oy Mator 1 HP 3600 RPM ODP
[Fsisiing EYoncy Motor 1.8 HF. 500 REM ODP

Existing Et,clancy Mator 2 HP 3600 RPM ODP.
ncy Malor 3 HP 3800 RPM ODP

Exiciing Eif-iancy Maior 10 HF 3600 RPW ODP | Exisiing E Miciency Moo

Dosmad Plan B Tables CO Deemad Moior & Drive Efficlency.xls 1
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Danmad Plan I} Tables

373 E1.2%] -

n 88.1 BaIN] -

% 50.6%] -

0 38 B9.4%)| -

o[ 38 . T%] -

50| 3600 28.9) 88.5%| -

3800 904 A% -

3600 -

[l 9 00.9%| -

125]_ 3800 ] 1.9%] -

50 38000017 [TA [T =
3800|0DP 5% -

M1 76 T6.3%) -

LS| 1200|TEFC 7 %] -

1200 76, TA5%) -

3y 1 [ -

H C 83, =

Ts[ 1 B

10 1200! 58.3 286.3%| «

18] 1200]T| [ B7.2%] -

20| ] Ti 58 1% -

25| 1200|TEFC B

1200|TEFC. B -

1200 [TH T%] -

50| 7 89.0] -

1 00,4 B4 -

B0.9%) -

1200[TEFC W0 ) -

i c 1 =

T ]

1200|TEFC 92.8] 92 5%] -

1 B0O| 76. T.I%| -

1.5 1 A 7. =

Fl 1) 8 TH.5%]| -

3 1800]7| 80.8%)| -

1800|T ] -

15 85.3%) -

1 FC [1] >

1 1 a7.2| 2% -

B3| 86.1%) -

28] 1800 J B80%. -

1800 85.4%) -

40| FC 89.7% -

0] 1 89, B89.9%] -

80| 1800 %0.4 .

5] _ 1 0% -

i 1 C .

12 1800] TEF 913 a1.3%) -

1 00| TEFC 91,7 G1.1%) -

1 C 92 .

1 TEFC 8.3 76.3%) -

3 3600[ T 71.4) s
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EF!
E00!
] G
7, 3600
10
15|
20
F3
30
A0
g Efiic Hos ! 1
mm% Maotor
e i
200
1
15
z
5
1.
1
ANy LoAL 1
iy Wotor 20 HP 1200 REM ODE|Pranium EfiGencr Mot R
[Praentumn Efficlancy Motor 265 HP 1200 REM ODE [P emium Eficincy Moloe |
| Premium € -"= Promium Efficiency Malor _.....%
i " 5 Moler
54|
Moine
Moo 75
Milo 0o
[
Pranicm Eics 7 i v Molor 50
Premium Efdency Mol 200 HP 3. wnm QDP [Premium Eficiency Molor 200 -
Premium Eficiency Molor 1 HP 1800 RPM ODP__| Pramium Eficiency Molor ] 242,70
Pramium EMicioncy Molor 1.5 HP 1800 RPM ODP_| Premium Eficisncy Motor 15 P
f k Molor 2 HP 1600 RPH ODP _|F z gu:ss
A 7.1
.5 485,
3370
1 J01.20
861,05
25[_ 1800/COF 93.8 73 027.10
D) 1 7 15170
T 4 484.15
0 3318
171
380,15 |
100 3,108,80 |
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m_u Wolor 1 1800]00F 4 %) 35681
cienicy Mfor 150 HP 1800 RPM DDP | Premium Eficency Molor 150 _1s00lape 8 08, 6% 1
o umutm - ;TA‘HEH im Efciancy Molor 1800 7 AN,
P Proium EMfcency Mol T T1.0%
'HII Ll[n i EMclaney Motor 1 ™
clency Molor 2| 3800 5 [D
3 5 [} 295.10
| saooloDe | 883 X 384,30
[ad S . icloncy Moio 1.5 3soo|oDP B8 5% | 453,
[Praemium EfMcigney Miolor 10 HP 3600 RPM ODP_ | Premium ENicancy Molor, 10 : % 544,
icasncy Molor 15 HP 3600 RP| Premium EMcisncy Mol 3600/0DP 90, ,
OO n “‘
25 9.7 ] !
30 1Kl ; 1
40 Xl 4% a7
38500/ [F] 0% D)
3600 ¢ 3.
2800 93,8/ %) 1  B18.§0
1 0P 9.0 31090
P 841 A1
e [TH] 1% 35,2504
mm--mr Effciancy Molor 200 [3 i}
Fs 3l 1 1200 TEFC
1 [l 3 g 435,
1200 5 408.4
3l 1200|TE ; 8 3 a8
i 5% 7
7. 1200 )1.0%
10 [T T ;
151 Ki n.i A
1200[T| 917 B1.1%
1200 [ 0% 21507
1200 [E] i 2,356 .80
P : ) : 3 m Gy Motor 1200 TEFC 1% 3,3i8.00
m:m i EMG oncy Motor [* 84 3,851,
clenc ool 1 C 4.5 4 203
78] 12007 645 :
100] 1 [B 17
1 1200]T! 5 4
1200| TEF [ 8% [:
1200 % 1
oto 1 % 271,
GHP!!JIIRFMT i € Hicknicy Ma 1.5 1800 C 58 5% 342
mdm Malor #6. X
P 1800 RPM TE [ Bramium Efficlancy Motor a1 c "985
EMciency Molor 5| 1800]T 305 89.5%
" .J'..A._’. o 1 Ol., .T%! B2
s EMciancy Mok 1 TEFC .7 1.7%|
tr Elcie Pramium E Micency Molo 92.4 [F ]
P cit 20 HP 3800 '”‘Iﬁéi?lmfm Molor 20| 1800/ 1EFC 93 B11.70
’@ Clanc llmr 2 1 [T (3] 358
[Bromum Eictoncy Molor 30 HE 1300 AP TEFC |Prémun Efciancy Mo 30| 18050 ! (5]

Deamad Pian G Tebles CO Deimad Molor & Diive Eficiancy xis 4
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(]
il
25|
53
200
1
5,
2|
5
Pramam Efclency Mokt _ ol 5
B i : 3 L [E3
PanlI.lllI:ﬁ'I cy Motor 15 HP 3800 RPM TEEC |Pramium Elficiency Molor 15
meum = 20
{ME'.u.mT""ﬂ. Eficiency Molo
T Mcm 3
40
memm Voier 50
Pwmﬁmwm 00
75
[
L 25
oo E ficianes tior 700 15 3600 R TEF €| Framaan F i ncy Mo
Measura Lifs
sure LIEs = 20 Yeors 3]
Tahle 2: rating Howrs by M Slzn, |ndusirial [katlens
2,745
1.5 2,
g e
3 z
-] 2,745
15 291
10 291
1 ELT]
X1
] 4,087
A, 06
4087
50| 4,087
ab,
ki X
o0
[
200 5,200
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icatlon, Na Ariml
T +
754
_2,100
000
4
\.H
ALH
1
&
Al
T8
B3
4
4
4
4
00
Rolarances
1 NWPCC [Marthwesl Powsr Conservation Council) RTFs {(Regionsl T it Farum) Archived b - Source lor full molor cost
2 CEE (G for Energy Eficiency) Premium Efficiancy Mciors Iaiplive - Soume for premium molor eficiencies
NYSERDA, [Heow York Stale Enengy Resesrch and Development Authodly). NY Energy $mant Programa Deamed Savings Databass - Sourcs for coincidencs fscior, measure 6, end motor

3
fosd fecior

4 United Siates dusirinl Elclric Molor Systema Markel Opponunifes Assessmenl, EERE. US DOE, Nes 2002 - Source for oparaling hours for industrial motors snd source for motor load
sclor duls (Tables 1-18 and 1-18)

’Eﬁﬁlu-, a's T A User Musl, 2004 - Sounce for operaling hours k7 eonmvmencial matocs (p.15) and 1ourcs for measurs B and sourts Iof fxdsting molor sfficiencias
and soune lor molor loed fecior delsud valua

Deemed Plan ) Tables CO Deemad Motor & Drive EMclancy s L]
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VFD Costs
Sourcs & Gruinger (G/26/08) obline
Brand » TELEMECANIOUE DAYTON Emerson
Brond = Full
By I'ess » withoul Bypass without Bypass wiihout Bypess
VoltsgePhase = 480V - IPhose 480V - 3Pnpae 480V - IPhase Average costs Il will be used for 2009 and 2010 Incrs mantsl coats.
Average
Purchase | Inatabed price|
HP H ] Price (3} He
$412 3504 oatimated BN $450 4
$4350 5037 estimaied 387 L L] J3r
$ae7 3588 3454 5 1
§343 T8 $533 FLAT ] 1
sars $1.022 848 o 1
15 5843 1,207 $502 31,044 78
10 51,052 S1.008 §1.307 51,341 i
15 31,360 52,128 51,572 1,605 18
20 31,887 $2.840 52.204 52,287 400 70
25 | 2,748 $3,490 32,490 52,908
30 32,30 $3,043 52,602 1 20
4 32,078 $5,32% Fuii 3.0 125 4
5’8 34,320 013 Ful 34,183 34,873 7 E0)
80 $5.432 $7.84) Ful 55,000 36,033 80
| 35,000 $8.084 Fuj 38,250 $7.018 { 810, 78
108 $8.00 1287 Ful 37,003 #0811 3 100
124 $7.324 L3RR Er Fuf 33,487 310,318 111 L3 128
154 58,272 $15,004 eabimaiad $11.018 #1an 17,148 150
200 50,504 §10,742 enlimatad 314,382 §$13,538 20,304 %%
Irgla pasued By of puschase pricn
T Lot Focie 3
A BLIE obiy] 20 &h Load Factof
1. From Office of Indusirial Eleciic Motor Sysiems Varked Op L : Dep of Eneegy i of 205 incuswrial tscliies in 1097)

Deemed ASD Tadles CO Desmed Wotor & Orive Efficloncy s
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Plan A PlanB

hp ineremental Cagt Incremontz| Coyl

1 $a02]
15 75| 3442
F 72 72
3 574 5518
5 %

7.5 5142 $767)
10 $129) 388
15 $103 51,47
20 $114 798
28 £218| 320
a0 $267 $2,750)
40 $320| 3,655
50 $455 4,03
60 $599| 55,98
75 % $6,958
100 54 $8.823)
125 | 11,851}
150 | 313,288
200 3636 318,953
250 53944 321,468
300 34,007 325,630
350 47,011 535,702
480 $6,393 $39,733
450 sa,dﬂl 340815
500 $11,5621 173

Cosls were datermined for 1800 RPM TEFC motors, tut will ba used for gfl RPM and Types of Enhanced NEMA Premium motars as 1800 RPM TEFC ls the most common.
incrementa’ costs far Plan A reprasents the oost differential between siandard mator and effident motor
Incremental costs far Plan B motors reprasent the full purchase end instaliation costs fof the new moator

GO Deemed Motor & Drive Efficiency xds Deemed Enhanced Cosls 1
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Low Income Multi-Family Weatherization

tow Incorme service agency may apply for a grant to improve the natural gas and electic efficiency measures of low income mutti-family housing units and
comman spaces/systems.

Algorithms.:

Savings wit: be determined by resulls of an engineering audit of potential energy savings for the facility and living units. Calculations may include starkiand energy
calculations or hourly energy modeling with recognized software packages. Savings for CFL lighting, refrigerater upgrades or evaparative coolers installed In living
units will be deemed per ather programs for low income panticipants or prescriptive programs,

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

We will use 7.14%, The percenlage loss of electricity a3 it flows from the power plant to the customer, caiculated using factors from rale case no. 07-00318-UT

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

Changaes from 2008:
This program is new for 2008

CO Deemed Multi-Family Weatherization.xls 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 cholces of tracks customers may choose 1o follow. This program is
unigue in that Xcel telies heavily on expert consultant In the design process; however, 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 caiculated based on the project-specific delails. Each project will
undergo an engineering review in accordance with etandard engineering praclices, Prescriplive items within the project will be handled
through their respeclive deemed programs.

Assumptions:

Netdo-grass = Eleclric 58% lor the EDA tracks and 93% for the Ensrgy Efficient Bulldings track. Gas EDA NTG is 99% and Gas Energy Efficient Building track [s 87%. Program
requirementn are well above code, so feel frsa-ridership will be negligible. Gas frew ridership will be lower Lhan electric because gas programs 8nd naw te Colorado,

Transmission-Distribution Loss Faclor = 6.30%, the p lage 038 of icity a8 it flows from the power plant io the customer, caiculaled using faclors from Enhanced DSM Fling SRD-2
Elsctric. Rebate amount is $I00/kW saved

Assumae 55%: additional savinge from using Enhanced Modeling track cvar Basic based on actuals from MN program
Operation and Maintenance Savings will be calculated for each specific project based on project details.
Life of-product is 20tyedfs 1fgas and dlecliciiedsures.

Changes fraom 2008
This is a new program far 2008.

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 te improve the natural gas and electric efficiency measures of fow income non-proft housing units and comman
spaces/systems.

Algorithms:

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

We will use 100% for the Net-to-Grosa factor for the Low Income Non-Profit Weatherizalion program.

We will use 7.14%, the percentage loss of eleciricity as It flows from the power plant to the customer, calculaled using faclors from rate case no. 07-00318-UT

Refarences:
References for each custom efficiency prajacts will be documented.

Charngas from 2008:
This program is new for 2008

Deemed Savings CO Deemed Non-Profit Weatherization.xis 1
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. TECHNICAL ASSUMPTICNS
Program: Froceas Efficlency

The Process Efiiclency Business Program iargels enefgy ir at large indusirsl taciilies G 3 who imph didentified upgredes may
receive rabales lor large procass changes thal are nol compieted !hmunh Custamn EGclency or the preacriplive programs.

Calculations:

Elecirical enargy savings,slecirical demand sevings and gas savings will be caltulaled based on lhe methodologing presealed in each of the and usé programs.
A nel-to-gress faclor of BB.8% will be used for clecidc Process Efffcency projects.

A nel-to-gross factor of 9.9 % will be used for gas Process Efficency projects. This represents one hall of the free rder faclor for eleciié projasdts becauss ges
programs are nav o Colorado.

A Iransmission diskibulion losa facior of 5.38% will be used for Frocess Efficiency prajécts. This was caiculated using faciors from Enhanced DSM Ring-SRD-2

Changes fram 2008
The Process Efficiency Program is new for 2008,

CO Deemed Process Efficiency.xis Deemed Savings 1
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Electric Net lo 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 electric free rider factorfree rider factor 1/2 of eleclric (1-((1-.866)/2))=.93

CO Deemed Process Efficiency.xls Deemed NTG
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RECOMMISSIONING SAVINGS TECHNICAL ASSUMPTIONS
Program:; Recommissioning

Recommissioning is a special program that involves a Sludy phase and an Implementation phase. The customer may apply for rebale under the
Recommissioning Program, Each Recommissioning project will be analyzed individually by Xcel Energy. A qualified engineering vendor wifl perferm the study
and provide @ report and technical calculations to Xcel Energy for review. Analysis will be based on standard engineering melhodologies. Cusiomer may also
submit for implementation a proposed “Fast Track” project without going through the Recommissioning Stugy phase, as long as they have performed a study.
Recommissioning projects do not have to demanstrate 8 TRC factor greater than one on a project by project basis. In that regard the program s similar to
deemed programs. |n mosl olher respects il is more of & cusiom program.

Calculations:

Eleclric and Gas energy savings and electricgl demand savings wili be ceiculated by a study vendor based on the project spadific details, Each
project will undergo an enqineering review by Xcsl Energy in accordance with standard engineering praclices.

A nal-to-gross factor of 100% will be used for Recommissioning projects, based on the following justificstion: Without having complated a recommigsioning
study through our program, the cuslomer would not have known about the opportunities. If they would have known about them, they would have done them on
their own due to the likellhood they are naflow cost items with very quick paybacks.

A transmission distribution loss factor of 6.38% will be used for recommissioning projacts. Reference the Enhanced DSM filing, SRD-2; no significant system
changes have been noled since then,

Persistence of the Recommisslaning product (product life) is-sel al 7 years, reference "Recammissioning Persistence - Task 1 Benchmarking Deliverable
040807 .pdf

Changes from 2008
1. A gas rebate 13 being proposed for the first fime.

Deemed Savings CO Deemed Recommissioning.xis 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-cycied.

Algorithms:

Refrigerator Electrical Energy Savings (Customer |= [Baseline Product Consumption - Efficient Product consumption] = 1,025
kWh) kW h/refrigerator recycled

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

kW) Average_to_Peak kW_Factor = 0,139 kW

Electrical Energy Savings (Gross Generator kwh)

= Customer kWh / (3-TDLF) = 1,104 kWh

Electrical Demand Savings (Gross Generator kW)

= Customer kW x CF / (1-TDLF) = 0.150 kW

Electrical Energy Savings (Net Generator kWh)

Electrical Demand Savings (Net Generator kW)

= Gross Generator kWh x NTG = 673 kWh
= Gross 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
Baseling Product Consumption in 2010 as calculated in Table 1.
Efficient Product Consumption = Efficient Product Consumption is D when unit has been demanufacturered.

|Average 15 Peak kW _Factor

= Ratlo of average electrical demand to peak electrical demand for a
refrigerator from 1993 to 2000, We will use a value of 1.19 from reference
1

8760 = Total number of hours In one 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

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 - SRD-2

INTG

= Net to gross wiil be 61% for refrigerator recycling {Reference 3)

€O Deemned Refrigerator Recycling.xls
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= Qperation and Maintenance savings are assumed to be zero for
VRN svings refrigerator recycling.
CF = Coincldence Factor = 1 by definition because we use average to peak kW

Provided by recycling vendorfhomaowner: Vorified during M&V:

Confirm refrigerator was removed Yes
Confirm refrigerator was working prior ta removal Yes
Assumptions:
Rebates are available only 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 |
1957 12.9% 1,004 1,042 7.5
1998 12.9% 969 1,004 B.S
1995 12.9% 934 969 9.5
2000 12.9% 201 934 10.5
Welghted Avorage| 1025 1063 7.3

References

1. Baseline kWh and Average to peak kW ratio from Energy Data Sourcebook for the U.S. Residential Sector. Berkeley, CA: Lawrence Berkeley I
Naticnal Laboratory, LBNL-40297
2. Remalning Life and % share from US DOE, Technical support document: Energy efficiency standards for consumer products: |
Refrigerators, refrigerator-freezers, and freezers including draft environmental assessment, reguiatery Impact analysis, 1995 Jul !
3. Net-to-Gross factor from Fort Collins Utllity report F

CO Deemed Refrigerator Recycling.xls Deemed Savings !
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Residential Saver's Switch New A/C

[Prescriplive rebates will be offered lo customers who Install 3 Saver's Switch on their AC system. |
Calculations:

Savers Switch Electnical Energy Savings (Gusiomer \Wh) __[= Average kW g Unit x Full Load Hours of Operation
Saver's Switch “Electrical Demand Savings (Customer kW) __ |- Average kW

Elecirical Energy Savings (Gross Generator KWh) = CuslomerikWh / 51 TDLF)
Electrical Demand Sawngs {Grass Generator kW) = Customeir KW x CF / (1-TDLF)
Eleclrical E {Net Generator KWhy = Gross Generator kWh x NTG
Electrical Demand Swings_@et Genaratar kW) = (Gross Generator KW X NTG
Variables:
Average kW par Unit = Avarage erC Um! 3. mu Iqum 3
= Equivalel [oad Hours of Operat chieves energy savings by controlling an
afc unit during a typica! year. Valua m:des aqmvalenl hm during control discounted by the
Full Load Heurs of Operalion equivalent fuil load hours of payback period after the control, during which usage is increesed. =
0.72 hours (Reference 1}
cF Coincidence Factor = Percentage of the kKW savings that eceur during the annual hour of system
. = 35.27% (Reference 1}
'Maasure Lifir = Lengﬂwtﬁme the switch will be operational = 15 years from reference 1
TDLF Transmission Distribulion £oss Factor = 7.14% based on the Enhanced DSM fiting, SRD-2
NTG = Nel-10-Gross faclor for Savers switches will be 100% as customers would not have ihe ebility to
instail a switch without the program.
Proviged by Customer: Verifled during M&V:
Number of units with swilch installed. Yes
Assumptions:
Customer KW value is the connected amps volt kW, and probably will not occur on even the hetlest day due to AC over sizing. Qversizing Is taken into account
in the Coincidence Factor
Changes from 2008

Gustomer incentive ravised from 2008

Refarences
1. 2007 Xcel Energy Colorado Residential Saver's Switch Impact Evaluation.

€O Dasmed Saver's Switch.xls Deemed Savings 1
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: School Education Kits

A package of energy efficiency and water conservation cl aclivilies combined with projects for home thal is largeted at sixth grade students in the Colorado servica tervitory. The
program s known as LivingWise and each participant receives a “LivingWise Activity Kir* containing a high-effitiency showerhead, e Kitchen sink eerator, and two compacl flvorescent
bukhs, in addition to other educalional itams such &8s & thermameter, fiter alanm, leak deteclion lablel. night light and lape measure.

Algorithms:
ICFL Elactric Enargy Savings (Customer k‘Mlt s Numher_of Bufbs x (W _EE - kVY_Basa) x His
[CFL Elactic Damand Savings {Customer = Number_ol Buiba x (kW EE - kW _Base)
Sh rhead Gas Savings (Gross Dih) s {GPY_Saved x-Delta_T x B.33} / HGE x SPD
Aerator Gas Savings {Gross Dih} = (GPY_Saved x Delta T x 6.33} /HGE
Net Oth = Groas Dth x NTG.
Elecirical Enargy Savings (Gross Generator kiWh) = kWh / {(1-TOLF
Elsclrical Demand Savings (Gross Ganeralor kW) = Gustomeys kW x GF / (1-TOLF)
Eleclrica! Enargy Savings {Net Generalor kWhj} 2 Grogs Ganeraior KWh x NTG
Eiectrical Demand Savings (Ne! Genarator kV/} = Giross Genevator kKW x NTG
Variables:
Number_of Dulbs = Number of bulbs provided in each Wit = 2.
Hrs = Annual oparational hours pernarottrnﬁnm \m witl usa 1210 hours which represents the average eperating hours for
the first 5 CFLs installad in & houss. {Refersnce
CF ¢ Concidanca Factor, mmwﬁymatpmmudm!mnmmmmmmduwww 0.08 will be
used for prescriplive rence 1)
W EE = Fixture vatlage (kW parmnm)fmmm CFLs provided in he Kil, W6 will use 0.019 KW which 18 he avetsge for the twa
i = bulbs per kit.
!uw Bage = Fixture waliage (KW per fixture) for the two Incandascent bulbs thal the CFLS will replaca, We will usa 0.06526 kw which is
i the svarage of tha two bulbs per kil. —
F}W Savad = Gallons per year of hol waler saved with high-efficiancy showerhead (for ane shower per day] or agralor assuming 5% of
= waler Mlow is hot water. Showerhead = 1660 gallons ar par shower, Aeralor = 657 gallons.
Detta_T = Change In tamperatura of water from incoming water lamperature lo waler healer temperalure seiting. Delta T is 74
degrees . (Referance 4)
es - Hea! generation eficiency bssad on steady-siale waler hesier sficiancy. _Used valu of 0.76. (Reference 2)
SPD = Number of showers per = 1.32 based on 2.84 pac homé an ropms. (Ratarencs 4)
Incremantal Costs Cosis par Table 2; Measure Cosl
TOLF Tranamission Distribulion Loss Faclor = 7,14%, the percentage loss of elacinicity as it fiows frem the power plant to the
customer, calculsted using faclors from Enhanced DSM Fillng SRD-2
Nat-ta-Groas Faclor = Wo will use 70% for the a3 measuras in the school ed ucstion kit per Dave Munk of RAP, and we will usa §3% for tha CFL
measura.
Measum Lile I&Ieaaura lives are shewn in Tahle 1.
DAM savin = Opastion and Maintanance savings ara assumed to be zero for the school education Kits

CO Deemed School Education Kit.xls Deemed Savings 1
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Provided by Customer: Vorified during M&Y:
13t was recelved Yas

Measuras have been instalied Yas

Assumptions:

Showerheads:

- 2.5 gpm replaced with 2.0 gam, resviling in 1,660 gailons af annual water savings per shawer. (referance 2,2)
- 1.2 showers per day at 6.9 minutes per thower (rafarence 2,3)

Faucet aeralors:

- 2.2 gpm replaced with 1.8 gpm in batfwoom, resulling in 657 gallons of annual waler savings. (reference 2.3}
« 17 galiday vsed by 3 primary sinks {33% per zink) {refarenca 4) .

Table 1. Monsure Life

tumm Measura Lifs ISouraa

LW Ki-Showae heads £ Reference 5

LW Kit.Faucut Aarstors |Refarence &

LW Kit-CFLs 6.61 8000 hour CFL lamp divided by avarage hifyr {1210 hriyr)
Table 2 Measurs Cost Maasure Cosl Sourca:

LW Kit-Showsr heads $12 [Vendor quote per kit aflocated lo
LA Kit-Fauced herslors $12 number of items providing savings.
LW Ki-CFLs $23

Changes From 2006:

This is & new program for 2008

References

1. Composite Waltages, Operating Hours and Caincidance from CFL METERING STUDY FINAL REPORT, Prepared for: Pacific Gas & Electiic Company,
San Diego Gas & Electric Company, Seuthemn Califenia Elson Company, 2005

2. Departmeni of Energy Domestic Hot Waler Appliance Calculator

3. Japanase sludy; “The effacis of variation in body temperatura on the preferred waler temperature and figw rale during showering®
Authors: Tadakatey Ohnska, Yutaka Tachihara, Yumike Walansbe. Affiistions; a) Department of Physlological Hyglene, The Instituie of Public Healih,
Minato-ku, Takyo, Japan; b} Fecully of Home Econorics. Jissen Women's University, Hina, Tekyo, Japan.

4. Handbook of Water Use and Conservation, Denvar Wales Conservaltion

5. Califomia Measurement Advisory Committea {CALMAC) Prolocels, Appendix F twwiw.calmac.orplevents/APX,_F.pdf).

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

This is a custem program that involves an energy and financial analysis of existing facilities. Customer may apply for rebate under the
Segmenl Efficiency Program. Each project will be analyzed individually by Xcel Energy. Technical variables required far the analysis will be
ablained 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,

Calcuiations:

Electrical and gas energy savings and electrical demand savings will be calculated based on the project-specific details, Each
project will underga an engineering review in accordance with standard engineering praclices. Whera prescriplive elemenis exist,
the calculations will be In accordance with the calculation methodologies detalled in the prescriplive programs.

Changes from 2008
This is & new program for 2009,

Assumptions
A transmission distribution |oss factor of 6.39% will be used for cuslom prajects. 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 assumptions. Actual NTG should be closer
to 100% because these cusiomers have hislorically not participated in the programs.

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

The Soi-Direcd Program will provida large commerdal snd indusliial cuslomers in Calorado to sell-lund sleciric anehgy consorvalion projocts ol their faciilles. Cuslomers
whao englnear, implement, snd commission qualifying projects will recaive rebates Lo offset thelr cosls to implament efficient projects.

Calcuistions:
Eletirica onergy savings and alecirdcal demand sovings will be calculated based on the aclual savings from a project.

A nei40-gross factor of 90.6% will be usad jor Seff-Direct projects. The NTG assumption (B0.0%) was dovedped based on the weighied average of Lhe nel-to-gross faclon

determined for iIndividual eleciric conservation lachnclogies by Enargy EMcient Best Praciicss Caflfomis. The weighiing for technalogles was based on the Custom Efidancy
projects comysaled by large Colorsdo cuslomerns from 2006 10 2008.

A lransmissicn distdbution loss tacior of 8.39% will be used for Elocirical projacts.  This was calouisled vaing lactors from Enhanced DSM fiing-SR0-2
Massure e and operalion and maintenance savings will be calcyiated for mach project.

Changes trom 2008
The Sell-Direcl Program is new for 2009,

€O Deemed Sell-Diceci sds Deomed Savinge 1
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% of saving NTG Factor weighted
Cooling 0.0637668944 0.937 6%
EMS 0.026063631 0.87 2%
Lighting 0.389723422 0.96 37%
Custom 0.264643412 0.86 23%
Compressed Air 0.255802591 0.867 22%
Total NTG 90.6%

NTG Faclor based on the Energy Efficiency Best Practices CA website
% of Savings based on large CO compieted Custom Efficiency projects
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Low Income Single Family Weatherlzation Rebates

Residential low-income naiural gas and slactric customera can energy efficiency measures parformed et nc: cost 1o lhem.

Algorithms:
Cuitng hwiiiion o Ror {5 M08 okl ges Energy savings for the celllng Insulatlon were calculated In REM/Rate using a basellne home mod
“ calibrated to home size and characteristics for the Denver area (see below for characteristics.)
savings (Grosa Dih)
; - 7 y savings for the wall Insuiation were calcilated In REM/ Rate using a baséline home model
:mm Teia V-1 et oo cafibrated to home size and characteristics for the Denver area (see below for characteristics.)
i

nergy savings for the gas lUrace were calculated in JIEM/Rate using a basellne home model

mﬂm'““ AFUE 52% nalural g8s $8VINgS. | o1 rated to home size and characteristics for the Denver area (see below for characteristics.)
Savings is 11.1 Dth.

Refngeralor replacement elecicic energy savings Energy savings for the refrigerator were based on the Energy Star Refrigerator Savings Calculator:

L%,]“'w EVVh) &nd demand smvings (Cusiomar http://www.energystar.gov/index.cfm?c=refrig.pr_refrigerators. Savings is 584 kWh and 0.08 kw.,

1 Energy and demand savings and annual hours of operation for compact fluorescent lamps ara based
eatibeahradedbi mm;;mtc & ““"":.‘;‘w“’ on data and calculations derived from the 2002 US Lighting Market Characterization performed for
the Department of Energy in 2002. Energy savings are 784 kWh and demand savings are 0.77 kW.

Net Dth {= Gross Oth x NTG _
Electrical [:nergy Savings (Gross Generator k|= Customer kWh / (1-TOLF}) 3
Elecirical [Demand Savings (Gross Generator |= Customer kW x CF /:(1-TDtF i
Eecu-lmi :nergy Savings (Net Generator kWi= Gross-Generator x NTG 4
E [

ectrical Demand Savings (Net Generator kW= Gross Generator kW x NTG

Variables:
NTG |Net-to-Gross Factor = We will use 96% based cn reference 5.

—_— e —

OBM savings n and Mai savings = We will assume no O&M savings.
Transmission Distribution Loss Factor = 7.14%, the percentage loss of electricity as It flows from the
QW

TOLF pawer plant to the customer, calculated using factors from Enhanced DSM Filing SRD-2

CO Deemed Single Family Weatherization.xls Deemed Savings 1
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Type of measure: Measure life: Incramental cost: Colncidence Faclor:
'ﬁﬂlnﬁ Insulaticn 20 nmwm $7 nce 6 IyA

Wall insulation 20 years ( 1) $670 (Reference 6 NA

‘ﬂgrm!t:e- AFUE 2% 18 years {Reference 12) $623 (Reference 13) NA

100% (by definition

Refrigerator replacement 7.3 years (Reference 14) 631 (Reference 3) per calc)
IcFs 7.9 years {Reference 9) Reference 10) 8% (Reference 9)
Provided by Customer: Verified during M&V:

Type of measures implemaentad Yes

Changes From 2008:

This is @ n=w program for 2009

CO Deemed Single Family Weatherization.xls Deemed Savings 2
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Assumptions:
Buildinp.Charactaristics for-Bageline:Home.Used:forModeling:: <. " s L il Ui SHAGL G TEBGE GRS RYS S i
Single Family
One stary (Refarence 3}
2 bedroom 1 bathroom (Reference 3)
961 square leet (Reference 3)
Crawispace foundation (Refarence 3)
HVAC:
heating - gas furnace 78 AFUE (Refarence 3)
no cooling - 25% have evaporalive coolers (Referenca J3)
air handler s in the crawispace and supply ducts and refurn ducts ere assumed (o ba in majority inlerior space
Windows:
SHGG = 0,76
U-factor = 1.27
Insulation Levels:
Exisling Ceiling Insulation: R-11 (Reference 4)
Existing Wall Insuletion: R-3 (Reference 4)
Crawlspace Assumplions
Assumed crawispace walls do not have (nsulalion
The air handler is localed In the crawispace
ACH = 1.8 and duc! leakage is 25%
Appliances (Reference 2)
85% hava dishwashers
74% electric ranges
B8% and 89% have clothes washer and dryer (eleciric)
B5% waler heating is ges - model used @ 40 gallon siorage tank
68% of homes have ceiling fans

CO Deemad Single Family Weatherization.xls Deemed Savings 3
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Refarencas:
1. California Measurament Advisory Commiltee (CALMAG) Protocols, Appendix F (www.calmac. org/evenis/APX_F.pdf).
2. 2008 Flesidential Energy Use Colorado Senvice Area - Xcel: Bruce Neilson
3. Colorado Governor's Energy Office (GEO)
4. Xcel Enargy CO OSM Polential 2008 - prepared by Kema
5. Natlonal Energy Efficiency Best Practices Study - Residential Single-Family Comprehensive Weatherization Best Practices Report from December
6. RS Means Repair and Remodeling 2007 at a cost of $0.028 per square foo! per increase in R-value,
7. National Enargy 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, ¥cel Energy estimate
12. Draft Technlcal Support Document: Energy Conservation Standards for Residential Furnaces and Bollers, Efficlency 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 Small Business Lighling Program provides free Bghling efficlency audits to smalt and mid sized businessey. Cuslomers who implement ideniified Bghting
upgrades may recelve rebales through the Lighling Efficiency or Custorn Efficiency programs.

Cakculatlons::

Elocirical encrgy savings and slocirical demand sBvings will ba calculsled besed on ths melhodologies and assumplions presenied in the Lighting Efficiency and
Cuslom Efficiency programs.

A mal-to-gross factor of 100% will ba used for srnall business kghting projects.

A transmission distribution loss factor of 8.39% will be vaed for smail business lighting projecis. This was calculaled using faclors from Enhanced (ISM Rling-SRD-
2

Changes from 2008
Tha Small Businass Lighling Program is new for 2005,

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

Standard Cffer ulllizes an ESCO, pre-qualified by the Govemor's Energy Office, or a Customer-chosen vendor to perform a pre-formatied 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 can come from the ESCO, Analysis will be based on standard engineering methadologies. Prescriptive rebales will not
be offered in this program.

Calculations:

Electric and Gas energy savings and electrical Gemand savings will be calculated by an ESCO or a Customer-chasen vendor based on faclity-
specific detalls. Each project will undergo 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 hree years.

A net-to-gross faclor of 81.3% will be used for electric projects in 2009. A net-{o-gross factor of B7.6% will be used for electric projects in 2010. A nel-to-gross
factor of $2% 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 fillng, SRD-2; no significant system
changes have been noted since then.

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

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

CO Deemed Standerd Offer.xls Deemed Savings 1
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DEEMED SAVINGS TECHNICAL ASSUMPTIONS
Program: Water Heating Rebates

Resldential natural gas customers receive a cash rebate for purchasing high-efficiency natural gas waler haating equipment.

Algorithms:
um efficiancy requiram ar,
Standard tank water haater 0.82 EF TmmﬂmwmmnnmEMFmEﬂde&&MhhwmmmrSm uuvlngs
Natural gas savings (Gross Dih)} calculated in EnergyGauge using a basaline home model cafibrated fo typical home size and characteristics for the
see below for charactenstics.) Savings is 1.08 Dilvyr
Standard tank waler heater 0.65 EF Energy savings for the gas waler heater ate based on federal minimum efficiency requirements for a bassline water heaater.
Natural gas savings (Gross Dth) The replacement model has an EF sating of 85%. All savings were calculaled in EnergyGeuge using a besaline homs mede!
calibraled lo typica! home size and characieristics for the Denver area {see below for charsclerisiics.) Savings 18 2.06 Dihhr.
Standard tank water heater 0.67 EF Energy savings for Ihe gas water healer are based on federal minimum efficiency requirements for a baseline watar heater,
Nalural gas savings (Gross Dth) The raplacement model has an EF raling of 67%. All savings wers calculated in EnergyGauge using a bassiine home model
cafibrated 1o typical home size and characterislics for the Danver area (see below for charectenislica.) Savings Is 2.88 Dthiyr.
niergy savings for the gas water heater are ‘on jederal minimum efficlency requirements Tor a ba WB r.
Tankiess water heater 0.82 EF The replacement moded has an EF rating of 82%, which is the current Energy Slar Standard. All savings were calculated in
'Mﬂgwm{&wm Emmemmmammmwmaubwmmwmmhm Denver area [see
|Net Dih
Variables:
NTG Nat-10-Grosa Faclor = We will use 50% based on letier from Davis E G to DOE dalad 10/23K07.
Meesure lile I-ﬁmfwwummmmd?OmwMMSWMHMﬂ
Unit i Incremontal Cosat:
Standaerd tank waler heater 0.62 EF $59.00 (Referanca 1)
Standard tank water heater 0.85 EF $175.00 |(Reference 1)
Standard tank water heater 0.67 EF $250.00 |(Reference 1)
Standard tenk walsr heater 0.82 EF $750.00 “liReference 1)
Provided by Customer: Verifled during M&V:
Type of unk installed Yes

Assumplions:
The baseline water healer is 40 gailon capachy with an Efficiency Faclor (EF) of 56%.
The aversge baseline product cosi is based on the cosl from RS MEANS Repair and Remodéling Cost Data 2007

Desmed Savings CO Deemed Waler Healing Rebate.xs Page 1
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Changes From 2008;
This is & new program fer 2009

1&!"&@ Characteristics for Prototyps Home Uaed for Modallng:

Single Family
Two story (Reference 3)
3 bedroom 2 bathroom (Reference 3)
2000 square feel (Reference 3)
Basement foundation {Reference 3)
HVAC:
heating - gas furnace 78 AFUE (55.9 kBlu unit required) - 85% of homes hava gas healing, and 78% of which are forced air fumaces {Reference 2)
coaling - 59% have Centtal Alr Condilioning model required a 2.5 ton unit o mest the cooling load (Reference 2)
air handler 1s In the basement and supply ducls and retum ducts are assumed to be in majority interior space
Windows
51% of homas have double pane windows {Reference 2)
double pans low-E are standard (Reference 4)
Model sissumes 15% of wall area glazing
applied a u-factor of 0,53 (average between clear glass double pane and iow-E )
Insulation Levels:
Existing Cefling Insulation: R-18 {Refarence 4)
Existing Wall Insutation: R-11 (References 4)
Basement Assumptions
Assumed basemant walls to have R-11 insulation
Basament Is consldered finished space bul not condilioned
The air handier is locatad in the bassmant
Some hoimas will have smaller sections of the basement conditioned ~ meybe & bonus room ele, however this cannot be easily modeled in EnergyGsuge
Appllances (Refarence 2)
5% have dishwashers
74% elociric ranges
88% and 89% hava clothes washer and dryer (electric}
B5% waler heating Is gas - model used a 40 gallon storage tank
B8% of homes have ceiling fans
Avarage Customer Energy Consumption: (Reference 2)
kWh annually; 8,000 roughly for a 2,000 square foot hema
Therms annually: 835
Referancas:
1. Galifornia Energy Commission's Database for Energy Efficient Resources (DEER) hitp/iwany. energy.ca.govideer
{Does nal include labor of equipment rantal fees as this meesure is considered a replaca on burnout}
2. 2008 Residential Energy Use Colorads Service Area - Xcel: Bruce Neilson
3. American Housing Survey for Denver - US Census Bureau
4. Xcel Energy CO D5M Polential 2006 - prepared by Kema
5. Galiforcia Measurament Advisory Comimilies {CALMAC) Protocols, Appendix F.

Deemed Savings C0 Dasmed Water Heating Rebate.xis Paye 2


https://calfOlf.la
https://http/twww.energy.ca.gov/deer
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COLO. PUC No. B Gas Settlement Appendix C
PUBLIC SERVICE COMPANY OF COLORADO
SheetNo. 42
P.C. Box B40 Cancels
Denver, CO 80201-0840 Shost i

NATURAL GAS RATES
DEMAND-SIDE MANAGEMENT COST ADJUSTMENT

APPLICABILITY

Bll 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 Periocd 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 Commigsion’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 caiendar year expenditures for the Company’s DSM
Portfolio after January 1, 2009, including all direct and indirect costs.
The CDSC shall cowprise 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. 42R)

ADVICE LETTER ISSUE
NUMBER DATE
DECISION MANAGING DIRECTOR, eFFECTIVE  January 1, 2009
NUMBER Govemment & Regulatory Affairs DATE
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COLO. PUC No. § Gas Seltlement Appendix C

PUBLIC SERVICE COMPANY OF COLORADO
SheetNo, __ %2R

P.O. Box 840 Cancels
Denver, CO 80201-0840 Sheat No.

NATURAL GAS RATES
DEMAND-SIDE MANAGEMENT COST ADJUSTMENT

DEFINITIONS - Cont’d

DSM Interest

The amount of net interest accrued on the average monthly balance in gas
DSM subaccounts of Account No. 1B6, 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 Rulea. -'The DSM
pPortfolio shall comprise DSM programs directed at residential and non-
residential customers.

RESIDENTIAL DSMCA

The DSMCA 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 + RDSEM 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 reaidential 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

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

{Continued on Sheet No. 42B)

ADVICE LETTER ISSUE
NUMBER DATE
DECISION MANAGING DIRECTOR, grFecTve  Jamuary 1, 2009
NUMBER Govemment & Regulatory Affairs DATE
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COLO. PUC No. 8 Gas Sattlement Appendix C
PUBLIC SERVICE COMPANY OF COLORADO
SheetNo. ____ 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 wmonths
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 customers receiving service
under rate Schedules CG and IG and shall be calculated as follows:

NDSMCA = NDSM Cost + NDSM Deferred + NDSM Bonus + FDSMCA
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 vyear,
including DSM Interest, revised annually by a April 1 filing

3) NDSM Bonug is the nonresidential allocated portion of the total DsM
Bonus from the previous 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. 42C
P.O. Box 840
Danver, CQ 80201-0B40 g:::u I:O.

NATURAL GAS RATES
DEMAND-SIDE MANAGEMENT CQOST ADJUSTMENT N

PRIOR DEMAND-SIDE MANAGEMENT C0QOST ADJUSTMENT

The PDSMCA will recover the c¢oats 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, whethezr 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 xeturn

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
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COLO. PUC No. 6 Gas Settlement Appendix C

PUBLIC SERVICE COMPANY OF COLORADO
SheetNo. 42D

P.O. Box 840 Cancels
Dernver, CO 80201-0840 Sheet No.
NATURAL GAS RATES
DEMAND-SIDE MANAGEMENT COST ADJUSTMENT N
RATE TABLE

Residential Service

RG €.04 % I
Commercial & Industrial Saleg Service

CG 3.49% T

IG 3.49% I
Gas Transportation Serxrvice

TF 0.92%

TI 0.92%
ADVICE LETTER ISSUE
NUMBER DATE
DECISION MANAGING DIRECTOR, EFFECTIVE
NUMBER Govemment & Reguiatory Aftairs DATE January 1, 2009
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Appendix D
COLD. PUC No. 7 Electric Exhibit No. TJS-5

PUBLIC SERVICE COMPANY OF COLORADRQO
Sheet No. 107C

P.0O. Box 840 Cancels
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 1
Commercial & Industrial General Service
SGL Energy Charge 0.01203/kWh 1
5G 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

scs-7 Production Demand Charge 0.94/kW-Mo 1

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 Reservaticn Fee 0.12/kW-Mo I
Usage Demand Charge 0.82/kW-Mo T

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
e i August 11, 2008
DECISION MANAGING DIRECTOR, EFFECTIVE
NUMSER Government & Reguiaiory Alfairs 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 Works Mariya Barmak
201 W. Colfax, Dept. 608 Becky Bye
Denver CO 80202 Advisory Counsel
Mariya . bammak@state.co.us
Russell W. Ray, PLLC Becky.bye@state.co.us
6212-A Old Franconia Road
Alexandria, VA 22310 Jeff Ackerman
*Holly Rachel Smith, Esq. Advisory Staff

1560 Broadway, #250
Denver, CO 80202

Jeffrey.ackerman@dora.state.co.us

Thorvald A. Nelson
Robyn A. Kashiwa
Colorado Energy Consumers

Wal-Mark & Sam’'s West
holly@raysmithlaw.com

Anne K. Botterud

Office of Attorney General
1525 Sherman St., 5™ Floor
Denver, CO 80203

lson llandhart.com
Anne.bolterud@state.co.us rakashiwa@hollandhart.com
Christopher M. Irby Koriley@hollandhart.com
Office of Attorney General )
is.i Ron Davis
Chris.irby@state.co.us ok Wi
P.B. Schechter Karl Kunzie
Office of Consumer Counsel Billy Kwan
Trial Staff

Pb.Schechter@dora.state.co.us Ronald.davis@dora.state.co.u

Paul.caldara@dora.state.co.us
Karl. kunzie@dora.state.co.us
Billy. kwan@dora state.co.us

Stephen W. Southwick

Office of Attormey General
Stephen.southwick@state.co.us
Dale.hutchins@state.co.us
Chere.Mitchell@dora.state
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Karl F, Kumli, Ifi

*Mark Detsky

Paul Kriescher

Robert Bowles

Energy Efficiency Business Coalition
karik@dietzedavis.com
mdetsky@gmail.com

aulk@lightlytreading.com
Rober@energvefiiciencybusinesses

orq

Jerry W. Goad
National Resources & Envir.
Jemry.goad@state.co.u

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
BKLIawfirm.co

kboehm@BKLIlawfirm.com

Howard Geller
Southwest Energy Efficiency Project
eller@swenergy.o

Steven S. Michel

Victoria R. Mandell

Woestern Resource Advocates
smichel@westemresources.
vmandell@westemresources.org
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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@boulderceolorado.gov

koehni@bouldercolorado.qov
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Ronat W. Larson
Ratepayers United of Colorado
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Energy Outreach Colorado
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