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CERTIFICATE OF SERVICE 

The undersigned hereby certifies that a copy of Duke Energy Kentucky, Inc.’s Initial 

Requests for Information of the Attorney General served on the following by overnight 

mail, this 30th day of March 2009. 

Hon. Dennis G. Howard, I1 
Hon. Paul Adams 
Assistant Attorneys General 
1024 Capital Center Drive, Suite 200 
Frankfort, Kentucky 4060 1 

Hon. Michael L,. Kurtz 
Attorney at Law 
Boehm, Kurtz & Lowly 
36 East Seventh Street 
Suite 15 I0 
Cincinnati, Ohio 45202 
Counsel for Kroger Company 

I-Ion. Anita Mitchell 
Kentucky Public Service Commission 
21 1 Sower Boulevard 
Frankfort, Kentucky 40602 



P i”J B L 1 c s ERVl c E, 
CO llii rvl I SSI 0 N 

COMMONWEALTH OF KENTUCKY 

BEFORE THE KENTTJCKY PT JBLIC SERVICE COMMISSION 

Application of Duke Energy Kentucky, Inc. ) Case No. 2008-00495 
for Approval of Energy Efficiency Plan Including ) 
an Energy Efficiency Rider and Portfolio of ) 
Energy Efficiency Programs ) 

PETITION OF DUKE ENERGY KENTUCKY, INC. 
FOR CONFIDENTIAL, TREATMENT OF INFORMATION 

CONTAINED IN ITS FIRST SET OF DISCOVERY RESPONSES TO 
COMMISSION AND THE ATTORNEY GENERAL 

_ _ ~  - 

Duke Energy Kentucky, Inc. (“Duke Energy Kentucky” or “Company”), pursuant to 

807 KAR 5:001, Section 7, respectfully requests the Commission to classify and protect 

certain information in certain information provided by Duke Energy Kentucky in response to 

Staff data requests No. 6 (a), No. 6 (b), and Attorney General data request No. 37 in the 

Commission’s requests for information in Appendix By as contained in the Commission’s 

Order dated March 16, 2009. The information Duke Energy Kentucky seeks confidential 

treatment (“Confidential Information”) includes the Company’s projected base load forecast 

including production and capital costs for the next several years (No. 6a), and Present Value 

Revenue Requirements (No. 6b). The response in No. 6 (a) contains sensitive information, 

the disclosure of which would provide a list of projected costs which could provide 

competitors with the Company’s plans for future investments. The response in No. 6(b) 

contains Present Value Revenue Requirements (PVRR) information. The information 

contained in the response to the Attorney General’s No. 37 pertains to projected illustrative 

calculations to show recovery through both save-a-watt and the existing DSM rider. 

In support of this Petition, Duke Energy Kentucky states: 
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1. The Kentucky Open Records Act exempts from disclosure certain commercial 

information. KRS 61.878 (l)(c). To qualify for this exemption and, therefore, maintain the 

confidentiality of the information, a party must establish that disclosure of the commercial 

information would permit an unfair advantage to competitors of that party. Public disclosure 

of the information identified herein would, in fact, prompt such a result for the reasons set 

forth below. 

2. The information contained in Attachment STAFF DR-Ol-O06(a) and (b) 

regarding projected future cost prqjections and PVRR that Duke Energy Kentucky wishes to 

protect from public disclosure is identified in the filing submitted concurrently herewith. 

This information was developed internally by Duke Energy Kentucky personnel, is not on 

file with any public agency, and is not available from any commercial or other source outside 

Duke Energy Kentucky. The aforementioned information is distributed within Duke Energy 

Kentucky only to those employees who must have access for business reasons. If publicly 

disclosed, this information setting forth Duke Energy Kentucky’s costs of operation and 

projected impacts give the Company’s competitors, vendors and suppliers an obvious 

advantage in any contractual negotiations to the extent they could foresee or calculate Duke 

Energy Kentucky’s requirements, operating margins and what Duke Energy Kentucky 

anticipates its business model requirements to cost. Finally, public disclosure would give 

Duke Energy Kentucky’s contractors, vendors and competitors access to Duke Energy 

Kentucky’s cost and operational parameters, as well as insight into its contracting practices. 

Competitors, suppliers, project bidders or potential equipment vendors would have ready 

access to DE-Kentucky’s resource cost estimates and operation values given them enough 

information to determine a floor for any bid or proposed price. No sophisticated vendor 
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would consider making an offer at anything lower than DE-Kentucky’s expected cost. Such 

access would impair Duke Energy Kentucky’s ability to negotiate with prospective 

contractors and vendors, and could harm the Duke Energy Kentucky’s competitive position 

in the power market, ultimately affecting the costs to serve customers. 

3. The similar PVRR information contained in STAFF-DR-01-006 (b) that Duke 

Energy Kentucky wishes to protect from public disclosure has already been given 

confidential protection in this proceeding and in the Company’s Integrated Resource Plan 

proceeding in Case No. 2008-248. Duke Energy Kentucky is merely requesting to continue 

this same protection here. 

4. The information contained in AG-DR-01-37 includes present value 

calculations for avoided costs and revenues related to Rider SAW and the existing Shared 

Savings Model under the Company’s proposed programs. The response that Duke Energy 

Kentucky wishes to protect from public disclosure is identified in the filing submitted 

concurrently herewith. This information was developed internally by Duke Energy Kentucky 

personnel, is not on file with any public agency, and is not available from any commercial or 

other source outside Duke Energy Kentucky. The aforementioned information is distributed 

within Duke Energy Kentucky only to those employees who must have access for business 

reasons. If publicly disclosed, this information setting forth Duke Energy Kentucky’s costs 

of operation, evaluation of its Rider SAW and existing DSM Rider with projected program 

costs and projected impacts give the Company’s competitors, vendors and suppliers an 

obvious advantage in any contractual negotiations to the extent they could foresee or 

calculate Duke Energy Kentucky’s requirements, operating margins and what Duke Energy 

Kentucky anticipates its business model requirements to cost. Finally, public disclosure 
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would give Duke Energy Kentucky’s contractors, vendors and competitors access to Duke 

Energy Kentucky’s cost and operational parameters, as well as insight into its contracting 

practices, Competitors, suppliers, project bidders or potential equipment vendors would have 

ready access to DE-Kentucky’s resource cost estimates and operation values given them 

enough information to determine a floor for any bid or proposed price. No sophisticated 

vendor would consider making an offer at anything lower than DE-Kentucky’s expected cost. 

Such access would impair Duke Energy Kentucky’s ability to negotiate with prospective 

contractors and vendors, and could harm the Duke Energy Kentucky’s competitive position 

in the power market, ultimately affecting the costs to serve customers. 

5.  The information for which Duke Energy Kentucky is seeking confidential 

treatment is not known outside of Duke Energy Kentucky. 

6 .  The information that Duke Energy Kentucky seeks confidential treatment 

herein demonstrates on its face that it merits confidential protection. If the Commission 

disagrees, however, it must hold an evidentiary hearing to protect the due process rights of 

the Company and supply the Commission with a complete record to enable it to reach a 

decision with regard to this matter. Utility Regulatory Commission v. Kentucky Water Service 

Company. Inc., Ky. App., 642 S.W.2d 591, 592-94 (1982). 

7. Duke Energy Kentucky does not object to limited disclosure of the 

confidential information described herein, pursuant to an acceptable protective agreement, to 

the Attorney General or other intervenors with a legitimate interest in reviewing the same for 

the purposes of participating in the above-styled proceeding. In fact the Attorney General 

has entered into such an agreement. 
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8. In accordance with the provisions of 807 KAR 5:OOl Section 7, the Company 

is filing with the Commission one copy of the confidential portions of the responses to 

Staffs No. 6 (a ), No. 6 (b) and the Attorney General’s No. 37. 

WHEREFORE, Duke Energy Kentucky, lnc. respectfully requests that the 

Commission classify and protect as confidential the specific information described herein. 

Respectfully submitted, 

DUKE ENERGY KENTIJCKY, INC. 

Rocco 0. D’Ascenzo (92796) 
Senior Counsel 
139 East Fourth Street, Room 25 AT I1 
Cincinnati, OH 45202 
Phone: (513) 419-1810 
Fax: (513) 419-1846 
e-mail: amy.spiller@duke-energy.com 
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CERTIFICATE OF SERVICE 

The undersigned hereby certifies that a copy of Duke Energy Kentucky, Inc.’s Petition for 

Confidential Treatment of Information was served on the following by overnight mail, this 

of March 2009. 

Hon. Dennis G. Howard, I1 
Hon. Paul Adams 
Assistant Attorneys General 
1024 Capital Center Drive, Suite 200 
Frankfort, Kentucky 40601 

Hon. Michael L,. Kurtz 
Attorney at Law 
Boehm, Kurtz & Lowly 
36 East Seventh Street 
Suite 1.510 
Cincinnati, Ohio 4.5202 
Counsel for Kroger Company 

Hon. Anita Mitchell 
Kentucky Public Service Commission 
21 1 Sower Boulevard 
Frankfort, Kentucky 40602 
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VERIFICATION 

State of Ohio ) 
) ss: 

County of Hamilton ) 

The undersigned, David E. Freeman, being duly sworn, deposes and says that I 

am employed by the Duke Energy Corporation affiliated companies as Director, 

Integrated Resource Planning for Duke Energy Business Services, LLC; that on behalf of 

Duke Energy Kentucky, Inc., I have supervised the preparation of the responses to the 

foregoing responses to information requests; and that the matters set forth in the 

foregoing response to information requests are true and accurate to the best of my 

knowledge, information and belief after reasonable inquire. 

David E. Freeman, Affiant 

Subscribed and sworn to before me by David E. Freeman on this 9 5 day of 

March 2009. 

NOTARY PUBLIC 

24.3436 



VERIFICATION 

State of Ohio ) 
) ss: 

County of Hamilton ) 

The undersigned, Richard G. Stevie, being duly sworn, deposes and says that I am 

employed by the Duke Energy Corporation affiliated companies as Managing Director, 

Customer Market Analysis; that on behalf of Duke Energy Kentucky, Inc., I have 

supervised the preparation of the responses to the foregoing responses to information 

requests; and that the matters set forth in the foregoing response to information requests 

are true and accurate to the best of my lmowledge, information and belief after reasonable 

inquire. 

Richard G. Stevie, Affiant 

Subscribed and sworn to before me by Richard Stevie on this day of March 

2009. 
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VERIFICATION 

State of North Carolina ) 

County of Meclclenburg ) 
) ss: 

The undersigned, Theodore E. Scliultz, being duly swoiii, deposes and says that I 

am employed by the Duke Energy Corporation affiliated coiiipaiiies as Vice-President 

Marketing & Energy Efficiency; that on behalf of Duke Energy Kentucky, Inc., I have 

supervised the preparation of the responses to the foregoing responses to infoniiation 

requests; and that the matters set forth in the foregoing response to iiifoniiation requests 

are true and accurate to tlie best of my laiowledge, infoiiiiatioii and belief after reasonable 

inquire. 

Theodore E. Schultz, Affiant 

Subscribed and sworn to before me by Theodore E. Scliultz on this 2 

March 2009. 

NOT 
, ,  

QL m.bJ 
My Cornmission Expires: 

L Q Q ?  
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VERIFICATION 

State of Indiana ) 

County of Heiidriclcs ) 
1 ss: 

Tlie undersigned, Micliael Goldenberg, being duly swoiii, deposes and says that I 

am eiiiployed by tlie Duke Energy Corporation affiliated coiiipariies as Director, Products 

and Service; that on behalf of Duke Energy Kentucky, Inc., I have supervised the 

preparation of the responses to the foregoing respoiises to inforination requests; and that 

tlie matters set forth in tlie foregoing response to information requests are true aiid 

accurate to the best of my knowledge, inforiiiatioii and belief after reasoliable inquire. 

Subscribed aiid swoiii to before iiie by Micliael Goldenberg 011 this day of 

Marcli 2009. 

ion . 
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VERIFICATION 

State of Ohio 1 
1 ss: 

County of Hamilton ) 

The undersigned, Paul G. Smith, being duly sworn, deposes and says that I am 

employed by the Duke Energy Corporation affiliated companies as Vice President, Rates 

- Ohio and Kentucky; that on behalf of Duke Energy Kentucky, Inc., I have supervised 

the preparation of the responses to the foregoing responses to information requests; and 

that the matters set forth in the foregoing response to information requests are true and 

accurate to the best of my knowledge, information and belief after reasonable inquire. 

1 Paul G. Smith, Af ant 

.ba, Subscribed and sworn to before me by Paul G. Smith on this 3 0. day of March 

2009. 

My Commission Expires: 

ANITA M. SCM 
Notuypuwlc,stateol 
w - m  

-4zoog 
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Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-001 

REQUEST: 

Please refer to the application, page 4. Please explain the basis and reasoning behind the 
company’s proposed plan to recover 75% of its annual avoided capacity costs and 50% of the net 
present value of avoided energy and capacity costs under the proposed rider. Please explain 
whether the company considered other methods of recovery of its costs and expenses and 
whether the company considered other methods of incentives to compensate the company other 
than the proposed rider. 

RESPONSE: 

The percentages were calculated to create a revenue requirement that generates an ROI of 
approximately 15% on program costs. The company considered this form of save-a-watt as the 
incentive and cost-recovery mechanism. 

However, the Company has had experience with shared savings models in Ohio and Kentucky as 
well as a cost-only recovery model in Indiana. While Ohio and Kentucky provide recovery of 
lost margins, Indiana does not. Additionally, investments in energy efficiency in Indiana earn no 
return. These experiences have led the Company to conclude it needs a comparable earnings 
opportunity for energy efficiency as utilities have for generation options. 

PERSON RESPONSIBLE: Paul G. SmitMTheodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-002 

REQUEST: 

Please refer to the application, page 4. Please explain the basis and reasoning behind the 
company’s proposed earnings cap on its recovery under the proposed rider. Why were the 
proposed percentages chosen by the company? 

RESPONSE: 

Please see the direct testimony of Witness Ted Schultz at page 6 for a description of the basis of 
the earnings cap and calculation. The earnings cap percentages were developed in conjunction 
with stakeholders in both Ohio and Indiana. They were designed to provide an incentive for a 
utility to invest in energy efficiency resources equivalent to investing in power plants. 
Additionally, the ability to earn a return is tied to performance. The Company’s earnings will be 
lower (based on the proposed cap) if the Company fails to meet its performance targets. The 
earnings cap percentages and relative risk were also compared to other jurisdictions. In addition, 
the earnings cap provides regulatory certainty concerning the level of company earnings from 
implementing energy efficiency programs. 

PERSON RESPONSIBLE: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-003 

Please refer to the application, page 5.  Please explain in detail what the company means when it 
refers to “each year of each vintaze of an energy conservation measure.” 

RESPONSE: 

Conservation measures implemented today have benefits that extend for several years beyond the 
year in which they were first implemented. Thus, the term “vintage” refers to the year in which a 
measure was implemented. With respect to lost margins, the Company is seeking recovery of 
lost margins for a three year period. For example, for the first year of the program, which the 
Company considers the first vintage of measures, the Company is seeking recovery of lost 
margins for three years from the implementation of each measure. The second vintage, which 
represents the measures installed in the second year of the programs, a new three year period of 
lost margin recovery starts, just for the measures installed in the second vintage. The same 
process applies to the third and fourth vintages. 

PERSON RESPONSIBLE: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-004 

REQlJEST : 

Please refer to the application, page 5. Please explain in detail how the company arrived at the 
estimate of its projected avoided costs and lost margins under the proposed rider. 

RESPONSE: 

The process for computing avoided costs and lost margins is discussed on pages 14 to 18 of the 
testimony of Dr. Richard Stevie. In addition, to clarify, the Company utilized the DSMore 
model to calculate the avoided energy costs for each hour for which an energy efficiency 
program had an impact to reduce usage. Avoided capacity cost, levelized cost of a peaking unit, 
was used to value the reduction of peak loads for both conservation and demand response 
programs. For lost margins, the Company utilized the Companies rates, net of fuel and variable 
operating and maintenance costs, in conjunction with the projected load reductions to compute 
the lost margins. 

PERSON RESPONSIBL,E: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-005 

REQUEST: 

Please refer to the application, page 6. Please explain in detail why the company believes it is 
appropriate to adjust its SAW rider in year five based on projections of results and actual results 
rater than just its actual results. 

WSPONSE: 

The Company is assuming that the Rider Saw will continue beyond four years. In the fifth year, 
the Company will compute Rider SAW for the future based upon the projected revenue 
requirements for programs that will go forward plus the positive or negative balance from the 
true-up of the programs implemented during the first four years. So, it is a combination of the 
true-up for the first four years and the projected revenues for the programs that will be 
implemented after the fourth year. 

PERSON RESPONSIBLE: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-006 

REQUEST: 

Please refer to the application, page 6. If the company’s purpose of its rider SAW is to expand 
the number and scope of its energy efficiency programs in Kentucky, please explain in detail 
why the company has nat proposed any new programs in the current application. 

RESPONSE: 

The programs included in the Company’s application bear similar names to energy efficiency 
programs offered previously in Kentucky. This is to minimize customer confusion with the 
offerings and to ensure a consistent energy efficiency portfolio across all five states. However, 
the programs included in the Company’s application are new programs in several ways. First, 
some programs, such as Smart $aver, now include additional measures not previously offered in 
Kentucky. In other programs, such as the K-12 Education Program, the entire program has been 
re-designed, to reach more customers, achieve greater efficiency impacts, and produce results at 
lower costs. Additionally, the Company has streamlined the vendors and back office of some 
programs, such as the Low Income program. The new program includes an individual vendor 
who will oversee the distribution of funds to crisis assistance agencies, perform the role of a 
general contractor, and ensure weatherization work is done consistently to high standards. Thus, 
the programs proposed in the new application, while bearing identical names to previous 
programs, are new. 

PERSON RESPONSIBLE: Michael Goldenberg/Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-007 

REQUEST: 

Please refer to the application, page 7. Under the company’s proposal it would have authority to 
make program changes and shift resources from one program to another without Commission 
approval, please explain in detail how the “flexibility” requested by the company would affect 
programs that may have greater intangible benefits than other programs (i.e. Energy education 
programs are typically not as “cost effective” as other programs, does the company intend to 
eliminate funding of these types of programs without Commission approval?) 

RESPONSE: 

The flexibility mentioned above and in the direct testimony of Theodore Schultz refers to the 
ability of the Company to modi@ certain program elements (such as incentive levels or program 
funding) in response to rapidly-changing market conditions. One of the primary benefits of the 
Company’s proposal is that it focuses the Company’s efforts to introduce and manage cost- 
effective programs that will be adopted by customers. Customer adoption can be driven by both 
tangible (e.g. lower bills) and intangible (e.g. “doing their part to help the environment”) benefits 
to customers. In fact, the Company has proposed an energy education program, audits, and low 
income services - programs that traditionally are not necessarily cost effective. Each of these 
programs plays a valuable role in the portfolio to ensure maximum customer participation. 

PERSON RESPONSIBLE: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-008 

REQIJEST: 

Please refer to the application, page 7. Is the company committing to reduce the generation at 
the plants that serve its Kentucky customers? If not, why not? If the company reduces the 
demand and capacity required by its Kentucky customers, what will it do with the electricity 
generated? Please explain detail. 

RESPONSE: 

No, not necessarily. A reduction in DE Kentucky load, or “freed-up” load, will be offered for 
sale into the MISO market. Incremental margins from such sales are shared with DE Kentucky’s 
customers under the existing Rider PSM. This assumes that there is a market for the “freed-up 
load”. For example, if the load reductions occur during off-peak periods there may not be a 
market for the generation. 

PERSON RESPONSIBLE: Paul G. Smith 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-009 

REQUEST: 

Please refer to the application, page 9. Please explain in detail how the likely lower costs and 
operational efficiencies will be reflected under the recovery method proposed by the company. 
Will such efficiencies be reflected in a lower tariff or increased incentives to the company? 

RESPONSE: 

Under the Company’s proposed recovery mechanism, if lower casts and operating efficiencies 
are achieved in the implementation of the energy efficiency programs, this will reduce the level 
of Rider SAW charged by the Company because ultimately the moun t  to be recovered by the 
Company is capped at a 15% margin on program costs. In the true-up process, lower program 
costs benefit customers. 

PERSON RESPONSIBLE: Richard Cr. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-010 

REQUEST: 

Please refer to the application, page 10. Please explain in detail what program changes the 
company defines as “significant”. 

RESPONSE: 

Significant changes would include starting a new program or stopping an existing program. 

PERSON RESPONSIBLE: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-011 

REQUEST: 

Please refer to the application, page 10. Please explain whether the company believes a conflict 
of interest exists if it hires its own program evaluators. If it is the position of the company that 
such conflict does not exits, please fully explain the company’s position. 

RESPONSE: 

The Company’s approach to program evaluation is discussed in the testimony of Dr. Richard 
Stevie on pages 22 to 29 with accompanying Exhibits RGS-5 and RGS-6. The Company has 
stated that it will provide for independent review and evaluation of the proposed programs. 
Evaluation activities will be competitively bid, designed, managed, supervised, or conducted by 
independent professionals. Ultimately, the results are presented to the Commission for review. 
The Company does not believe a conflict exists. The proposed process is the same as the 
Company has employed for years in evaluating the past energy efficiency programs. 

PERSON RESPONSIBLE: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-012 

REQIJEST: 

Please refer to the application, page 10. How are such program evaluators to be chosen by the 
company? 

RESPONSE: 

Similar to the manner that measurement and verification (M&V) activities are conducted in other 
Duke Energy jurisdictions, Duke Energy Kentucky plans to use an independent third-party 
evaluation manager to prepare and issue a request for proposals (RFPs) to hire independent 
evaluators to conduct impact and process evaluations on the save-a-watt programs. The RFP 
will request bids to conduct evaluations consistent with the M&V plans submitted at the time of 
the program filing. Consistent with evaluation practice, evaluators will be selected based on 
experience, thoroughness and creativity in evaluation approach, as well as price. 

PERSON RESPONSIBLE: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-013 

REQUEST: 

Please refer to the application, page 10. Please explain in detail what steps the company will 
take to ensure that a conflict does not arise in choosing its program evaluators. 

RESPONSE: 

See response to AG-DR-01-012. 

PERSON RESPONSIBLE: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-014 

REQUEST: 

Please refer to the application, page 10. Would the company agree to third party review of its 
proposed program evaluators? Would the company agree to third party review of the proposed 
program evaluators evaluation methods? 

RESPONSE: 

In the testimony of Dr. Richard Stevie, on pages 22 to 29 with accompanying Exhibits RGS-5 
and RGS-6 and in the response to Attorney General Data Request No. 12, the Company has 
outlined its proposed approach to evaluation, measurement, and verification. This approach 
already allows for independent review of all the methods and processes that will be employed to 
conduct the evaluation, measurement, and verification. 

PERSON RESPONSIBLE: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-015 
REQUEST: 

Please refer to the application, page 12. Please explain in detail why the company 
believes it is appropriate to determine the level of avoided costs under the proposed tariff 
at the electric rates of its cogeneratiodsmall power producers. Please explain in detail 
what the difference would be between avoided cost rates under the cogeneratiodsmall 
power producers and its normal generation costs. 

RESPONSE: 

In evaluating the cost effectiveness of energy efficiency programs, one always uses the 
avoided costs consistent with the “peaker” methodology. The “peaker” methodology 
utilizes the capacity cost of a peaking unit plus marginal energy costs as the measure of 
avoided capacity and energy costs. This measure of avoided costs is consistent with the 
application of the standard cost effectiveness tests as well as consistent with the 
methodology in an Integrated Resource Plan. To use “normal” generation costs (which is 
undefined in the question but presumably average cost), one would undervalue the 
benefit of an energy efficiency program and not be consistent with the level of energy 
efficiency that would be cost effective within the Integrated Resource Plan. 

PERSON RESPONSIBLE: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-01 6 
REQTJEST: 

Please refer to the application, page 12. Please explain in detail how the company 
proposed to treat purchased power under the proposed tariff. Is it the company’s position 
that purchased power will be added to or subtracted from its estimated demand and 
capacity under the proposed tariff. Please explain the basis for the Company’s position on 
this issue. 

RF,SPONSE: 

Purchased power cost is not a component of Rider SAW. 

PERSON RESPONSIBLE: Paul G. Smith 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-017 
REQUEST: 

Please refer to the application, page 12. Please explain in detail what percentage of 
recovery under the proposed tariff would be required for the company to recover all its 
costs under its existing programs. 

RESPONSE: 

Assuming the Attorney General is referring solely to the program costs, the Company 
would need to recover 40% of conservation avoided costs and 58% of demand response 
avoided costs to recover all program costs on a present value basis. 

PERSON RF,SPONSIBLE: Theodore E. SchultdPaul G. Smith 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-018 
WQUEST: 

Please refer to the application, page 15. Please explain in detail the differences between 
the programs proposed under the current application and those currently offered by the 
company. 

WSPONSE: 

Duke Energy Kentucky has assembled a portfolio of programs that are meant to appeal to 
a significant percentage of the Company’s local customers. Although there are different 
programs that have worked in other utility jurisdictions, the Company has proposed a 
portfolio of programs that it feels can be successfbl in Kentucky. The Save-a-watt 
portfolio of programs has a blend of programs never before offered by Duke Energy 
Kentucky and existing programs that are similar to those in the current portfolio. 
Additionally, the existing programs will utilize new techniques for targeting, marketing 
and delivery that will dramatically change how these programs go to market, reach and 
interact with customers and work with trade allies, retailers and manufacturers. The 
Save-a-watt portfolio leverages tested, successful designs as the basis for the portfolio of 
programs while departing from conventional marketing techniques, partnerships, and data 
capture that differentiates the overall proposed portfolio. 

As an example, the National Education Energy Education Program is replaced with 
Energy Efficiency Education Program for Schools, a broader based more comprehensive 
student-oriented program. Duke Energy Kentucky is partnering with the Scholastic 
company, a world-renowned educational resource for over 87 years. The program will 
deliver an extensive energy curriculum, teacher training, student distributed home energy 
audits, energy efficiency measures, school audits and community based staff. In addition, 
the program will deliver these services to all grades over its term. 

Along with the program differences themselves, when comparing the current methods of 
targeting and marketing, against the new methods employed under Save-a-watt, there is a 
significant difference. Duke Energy Kentucky, through its collection of customer data 
will be able to deliver energy efficiency offers to customers based on how they use 



energy, the age of their home and other key attributes that impact the bill. This improved 
level of sophistication in targeting customers is a major advancement in program 
implementation that is in limited used by other utilities in general. With regards to 
marketing techniques, Duke Energy Ohio recent success with a compact fluorescent 
(CFL) light promotion is indicative of the type of pioneering marketing that will be 
adopted in Kentucky. The promotion was a partnership between Wal-Mart, GE and 
Duke Energy Ohio and resulted in CFL sales increase of over 8OO%, which was 
unprecedented. The promotion design also enabled Duke Energy Ohio to track the sales 
of CFL’s at the customer level which was the first time this type of data collection was 
performed by any utility. 

It is this type of innovative program design and thinking under Save-a-watt that sets the 
Duke Energy Kentucky programs apart from not only the current programs but from 
other utility programs. 

PERSON RESPONSIBLE: Michael Goldenberg 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-019 
REQUEST: 

Please refer to the application, page 16. Please explain in detail the basis and reasoning 
behind the company decision not to capitalize a percentage of its avoided costs achieved 
by its cncrgy efficiency programs as was suggested by the company in Case No. 2007- 
00477. 

RESPONSE: 

The Company agreed in lines 17-18, page 6, in Case No. 2007-00477 of Ted Schultz’s 
testimony that capitalization of costs was a reasonable option. However, in lines 19-2 1 of 
that same testimony, Mr. Schultz goes on to say that using avoided costs was the most 
appropriate incentive, rather than capitalization of costs. 

PERSON RESPONSIBLE: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-020 
REQUEST: 

Please refer to the application, page 16. Please explain in detail why the company seeks 
Commission approval to reflect its treatment of the impacts to its income statement of its 
energy efficicncy programs. 

RESPONSE: 

Paragraph W of the Application was intended to put the Cornmission on notice that the 
Company would be including additional information in its quarterly filings. Because the 
Company is not requesting to change its existing reporting obligations, Commission 
approval is probably not required. 

PERSON RESPONSIBLE: Paul G. Smith 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-021 
WQUEST: 

Please refer to the application, page 17. Please explain in detail why the company 
proposes to include the actual program costs in a footnote to its income statement rather 
than in the body of its income statement. Does the company believe that the use of such 
data in a footnote is appropriate? 

RESPQNSE: 

The Company intends to report its revenues, which are based on avoided costs, in the 
income statement. The Company proposes to footnote its actual program costs for 
purposes of revenue/expense matching. 

PERSON RESPONSIBL,E: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-022 
REQUEST: 

Please refer to Attachment A of the application. Please list the members of the Kentucky 
residential and non-residential collaborative. Please list the title of the member and the 
relevant expertise of the members as it relates to energy efficiency. 

RESPONSE: 

Duke Energy Kentucky collaborative members include various customers and customer 
groups or agencies that work with Northern Kentucky residents. Collaborative 
membership is voluntary and requests for membership are based on representation of 
customer needs. 

Duke Energ] 
First Name 

Pam 

Monica 

Paul 

ientucky Re: 
Last Name 

Chapman 

Braunwart 

Adams 

jential Collaborative 
Title 

Institutional Market 
Segment Manager 
Social Worker 8, 
Coordinator of Senior 
Plus Program 

Assistant Attorney 
General 

Organization 

Duke Energy 

Boone County 
Fiscal Court 

Kentucky 
Attorney 
General's 
Office, Office of 
Rate 
Intervention 

Relevant Expertise 
Employee in Energy 
Efficiency Strategy 
group. 
Service agency for 
Boone County 
residents. 
Signatory Party. The 
Office of Rate 
Intervention serves as 
a watchdog for 
consumers in various 
rate matters. lJnder 
Kentucky law, the 
office is responsible 
for representing the 
interests of Kentucky 
consumers before 
governmental rate 
making agencies, 
concentrating on utility 



lina 

ohn 
-___. 

)at 

3eth 
__I_- 

Zarl 

Jock 

Karen 

>reech 

lavies 

lressman 

I__ 

Hodge 

Melcher 

Pitts 

Reagor 

/P - Operations 
_I_ 

Jcting Director of 
livision of Energy 
Efficiency and 
zonservation 

lirector of Human 
Services - 

Family Center 
Coordinator 

Attorn e y 

President 

Coordinator of Kentucky 
NEED Project 

)eople 
Working 
2ooperatively 
lepartment for 
Znergy 
levelopment 
and 
ndependence 
zampbell 
zounty Fiscal 
zourt 

- 

Brighton Center 

Northern 
Kentucky Legal 
Aid 

People 
Working 
Cooperatively 

Kentucky 
NEED Project 

:ases 

jervice Agency. Helps 
iw-income, elderly, 
ind disabled 
iomeowners live a 
iigher quality of life. 
issists Greater 
3ncinnati and 
dorthern Kentucky 
esidents with critical 
iome repairs, 
nodifications, and 
naintenance. 
.eader in Kentucky's- 
mergy office. Leads 
livision of Energy 
Efficiency and 
2onservation. 
Service Agency for 
>ampbell County 
.esidents. 
Service Agency. 
Strives to create 
ipportunities for 
ndividuals and 
families to reach self- 
sufficiency through 
ramily support 
services, education 
and leadership 
throughout the 
communities of 
Northern Kentucky. 
Signatory Party. Offers 
assistance in all types 
of legal matters at no 
cost or reduced cost tc 
those individuals who 
are unable to pay. 
Service Agency. Helps 
low-income, elderly, 
and disabled 
homeowners live a 
higher quality of life 
Assists Greater 
Cincinnati and 
Northern Kentucky 
residents with critical 
home repairs, 
modifications, and 
maintenance. 
Energy Education 
Provider for Schools. 
Kentucky NEED takes - 



Joy 

Florence 

Company or 
Organization 

Boone 
County 
Fiscal Court 
Northern 
Kentucky 
University/S 
mall 
Business 
Development 

Wiseway 
Supply 

Rutan 

Tandy 

Relevant Experience 
Service Agency for 
Residents in Boone 
County. 
Representative of 
college/university in 
Duke Energy 
Kentucky’s service 
area and works with 
area small business. 
Business Member. 
Distributes electrical, 
plumbing and lighting 
supplies in the Greater 
Cincinnati area and 

Monica Braunwart 

Carol 

John 

Cornell 

Cain 

Attorney 

Executive Director _I 

imercial & Industrial Cc 

Title 
Social Worker 8, 
Coordinator of Senior 
Plus Program 

Director, Small 
Business Center 

- President 

League of 
Women Voters 

Northern 
Kentucky 
Community 
Action 
Commission 

laborative 

a holistic approach to 
energy, providing core 
content-aligned 
curriculum for 
students, professional 
development for 
teachers and energy 
management 
programs for school 
operations and 
maintenance staff. 
Attorney with 
The League of 
Women Voters, which 
encourages the 
informed and active 
participation of citizens 
in government, works 
to increase 
understanding of 
major public policy 
issues, and influences 
public policy through 
education and 
advocacy. 
Signatory Party and 
Service Agency. Helps 
low-income individuals 
and families develop 
the knowledge, 
opportunities and 
resources they need 
to achieve self 
reliance. 



'am 

)auI 

John 

>at 

30b 

?ussell 

Kris 

Daniele 

Ed 

Jock __ 

Shapman 

Adams 

Davies 

Dressman 

Flick 

Guy 

Knochelman 
n 

Longo 

Monohan, 
Sr. 

Pitts 

Institutional Market 
Segment Manager 

Assistant Attorney 
General 

Acting Director of 
Division of Energy 
Efficiency and 
Conservation 

Director of Human 
Services 

OwnedOperator 

Maintenance 
Supervisor 

General Manager 

Vice President, 
Business Development 
and International Trade 

President 

President 

Iuke Energy 

(entucky 
Attorney 
3eneral's 
lffice, Office 
i f  Rate 
ntervention 
lepartment 
'or Energy 
levelopment 
m d  
lndependenc 

Campbell 
County 
Fiscal Court 

Flick's Foods 
Campbell 
County 
Fiscal Court 

Knockelman 
n Service 
Experts 

3 

Northern 
Kentucky 
Chamber of 
Commerce 

Monohan 
Developmen 
Company 
People 
Working 
Cooperative1 

.__ 

,ewes commercial 
tnd residential 
:ontractors. 
fmployee in Energy 
Efficiency Strategy 
!roup. 
3gnatory Party. The 
Iffice of Rate 
ntervention serves as 
i watchdog for 
:onsumers in various 
ate matters. Under 
(entucky law, the 
iffice is responsible 
or representing the 
nterests of Kentucky 
:onsumers before 
jovernmental rate 
naking agencies, 
:oncentrating on utility 
:ases. 

Leader in Kentucky's 
3nergy office. Leads 
Division of Energy 
Efficiency and 
Conservation. 
Service Agency for 
Residents in Campbell 
County 
Business Member in 

_. 

the food industry. 
Service Agency for 
Residents-in Campbell 
County. _- 
Business Member. 
Sells, services and 
repairs HVAC 
systems. 
Business Member. 
Strives to develop 
strong businesses and 
a vibrant economy in 
Northern Kentucky 
and its surrounding 
region, through 
business advocacy 
and leadership. 
Business Member. 
Business includes 
land development and 
office rental. 
Service Agency. Helps 
iow-income, elderly, 
and disabled 



Coordinator of 

Y 

Kentucky 
NEED 
Project 
Ken ton 
County 
Fiscal Court 

homeowners live a 
higher quality of life. 
Assists Greater 
Cincinnati and 
Northern Kentucky 
residents with critical 
home repairs, 
modifications, and 
maintenance. 
Energy Education 
Provider for Schools. 
Kentucky NEED takes 
a holistic approach to 
energy, providing core 
content-aligned 
curriculum for 
students, professional 
development for 
teachers and energy 
management 
programs for school 
operations and 
maintenance staff. 
Service Agency for 
Kenton County 
residents. 

PERSON RESPONSIBLE: Michael GoldenbergBam Chapman 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-023 
REQUEST: 

Please refer to the testimony of David Freeman, page 8. In his testimony, Mr. Freeman 
indicates that the company's reserve margin is adequate until 2018 but beginning in 2019 
is consistently below 15%. Please indicate the percentage of the reserve margin for each 
year starting from 2019 through 2028. 

RESPONSE: 

When the incremental capacity additions shown on Figure 1-7, page 1-35 and described 
an Figure 1-6, page 1-34 of Attachment DF-1 of my direct testimony are removed, the 
following reserve margins result, which are also shown in Attachment AG-DR-01-023. 

YEAR 
2019 
2020 
202 1 
2022 
2023 
2024 
2025 
2026 
2027 
2028 

RES. 
MAR. 

14.6 
13.9 
12.3 
11.3 
10.8 
9.8 
8.9 
8.0 
6.9 
6.5 

(%) 

PERSON RESPONSIBLE: David E. Freeman 
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Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-024 
REQUEST: 

Please refer to the testimony of David Freeman, page 10. In his testimony, Mr. Freeman 
indicates that no energy efficiency programs included in 2008 IRP SO analysis were 
selected as economic because no additional generation resources were required until 
2019. In light of this statement, please explain in detail why the company believes is 
appropriate to include recovery of avoided capacity costs in the proposed tariff if no new 
generation capacity is anticipated be constructed until 20 19. 

RIESPONSE: 

Even though the System Optimizer (SO) linear programming model did not select as 
economic the energy efficiency programs in the 2008 IRP analysis, Duke Energy 
Kentucky chose to develop portfolios with and without energy efficiency for the more 
detailed production cost analysis using Planning and Risk (PaR), a production costing 
model. This was done to further evaluate whether or not the energy efficiency programs 
were economic. 

After these bundles were made part of the 2008 IRP plan, an analysis was performed 
using PaR to compare the economics of the 2008 IRP plan to a plan that did not contain 
any EE or DR programs. This analysis showed that the inclusion of these programs in the 
chosen plan was economic, by reducing the PVRR of the plan by approximately $2.5 
million when compared to the same plan that did not contain any conservation or demand 
response programs. 

The proposed energy efficiency programs offset future capacity needs. When the new 
generation required in the proposed energy efficiency programs is compared with new 
generation required in the 2008 IRP, a new 35 MW CT is delayed one year from 2019 to 
2020 and a new 35 MW CT is cancelled in 2023 and replaced with 50 MW of Wind 
power in 2024. New generation after 2024 could possibly be delayed in the future if the 
regulatory treatment proposed by the Company were implemented, which would give the 
Company the incentives to pursue additional energy efficiency initiatives in the future. 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-025 
REQIJEST: 

Please refer to the testimony of David Freeman, page 12. In his testimony, Mr. Freeman 
indicates that the company still envisions the need to obtain additional generation 
resources staring in the year 2019 and that over the long term the regulatory treatment 
proposed under the tariff should encourage the company to pursue additional energy 
efficiency initiative. Is the company claiming that it will not need such additional 
generation if its proposed tariff is approved? Please explain in detail. 

RESPONSE: 

No. Even if the proposed tariff is approved and the proposed save-a-watt programs are 
implemented, Duke Energy Kentucky sees the need for additional resources, as shown in 
Attachments DF-2 and DF-3 of David Freeman’s direct testimony. 

PERSON RESPONSIBLE: David E. Freeman 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-026 
REQUEST: 

Please refer to the testimony of David Freeman, page 12. Will the company agree to 
eliminate the addition of it proposed new generation discussed in its 2008 IRP if its 
proposed tariff is approved? 

RESPONSE: 

As stated in AG-DR-01-025, Duke Energy Kentucky will need additional new generation 
even if its proposed tariff is approved and the proposed save-a-watt programs are 
implemented. These are represented in Attachments DF-2 and DF-3 of David Freeman’s 
direct testimony. 

PERSON RESPONSIBLE: David E. Freeman 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-027 
REQUEST: 

Please refer to the testimony of Julia S. Janson, page 6. In her testimony, Ms. Janson 
states that existing financial incentives are inadequate to encourage energy efficiency 
investments and that current utility regulation favors new generation over conservation. 
Please explain in detail what level of recovery the company currently receives on its 
existing energy efficiency portfolio. Please explain in detail what level of recovery the 
company currently earns on its new Kentucky generation resources. 

RESPONSE: 
Objection. The question is unduly burdensome with respect to earnings on “new 
generation resources. Duke Energy Kentucky does not have this information as the 
Company does not have unbundled rates (i.e. distribution, transmission and generation 
are not broken out separately). The development of this information would require a 
complete cost of service study and the development of separate generation rates by class. 
Without waiving said objection, the Company responds as follows: 

The Company’s current energy efficiency mechanism permits the company to recovery 
its program costs, lost margins over three years and a shared savings component of 10% 
of the net benefits (where net benefits = (avoided costs - program costs) X 10%). 
Although Duke Energy Kentucky’s generating resources are new to the Company in as 
much as they were existing plants transferred to Duke Energy Kentucky within the last 
three years, the company currently earns a return on the investment through base rates. 
The statement refers to the fact that under a traditional regulatory model to the extent a 
utility’s earnings are dependent upon energy sales, as energy sales increase, its revenues 
increase. Conversely, as a utility’s load decreases, so do sales and ability to achieve 
revenue requirements. The greater the customer load, the greater the incentive to invest in 
a supply side resource to meet customer load. A utility is able to recover its investment 
and earn a return on the supply side resource over the life of the plant. 

PERSON FUZSPONSIBLX: Theodore E. Schultz 







Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-029 
REQUEST: 

Please refer to the testimony of James E. Rogers, page 7. In his testimony, Mr. Rogers 
states that utilities generally have the opportunity to achieve earnings on their supply-side 
investments, but that opportunity to achieve a comparable level of earnings is tyyicallv 
not available for demand-side investments. Please state whether Mr. Rogers includes 
Kentucky in this statement. As Duke Kentucky currently earns a fixed percentage of 
incentive for investments in energy efficiency programs, please explain in detail why Mr. 
Rogers feels this is inadequate? Is it Mr. Rogers assertion that such fixed percentage is 
unreasonable? 

RESPONSE: 

Although Kentucky’s current demand-side model provides a return for the Company, its 
fixed percentage return does not encourage innovative program designs that maximize 
customer energy reductions at the lowest possible cost. The Company’s proposal, on the 
other hand, does allow for such innovation at a reduced risk to customers. Because 
revenues (and ultimately earnings) in the Company’s proposal are based on the costs 
avoided, the Company must offer programs that customers will adopt at a cost lower than 
the avoided costs. This encourages the utility to find new ways to reduce expenses, 
increase customer benefits, and understand what products will ultimately be utilized by 
Customers. Furthermore, while the traditional model is low-risk for the utility, it carries 
significant risk for the customer if forecasted energy reductions from demand-side 
programs do not materialize. In such a scenario, customers would pay for both under- 
performing demand-side programs and supply-side generation to make up for the 
performance gap. Under the Company’s proposal, this risk is borne by the Company and 
in turn provides an opportunity for a higher return. 

PERSON RESPONSIBLE: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-030 
REQUEST: 

Please refer to the testimony of James E. Rogers, page 9. In his testimony, Mr. Rogers 
states that although Duke Energy Kentucky has had good results with the existing shared 
savings mode, [Duke] needts] substantially better results if [Duke] is to achieve its 
objectives of long-term energy security and sustainability. As no other electric utilities 
have raised the issue of needing additional recovery for their energy efficiency programs, 
why does Mr. Rogers maintain Duke needs additional recovery? Does he believe that the 
other electric utilities do a better job than Duke Energy Kentucky in their energy 
efficiency programs? Does Mr. Rogers believe that the objectives of long-term energy 
security and sustainability are more important than the Commission’s long held goals of 
reasonable rates and reliable electric service? Please fully explain your answers. 

RESPONSE: 

At both the national and state level there has been much debate and discussion over 
incentive levels for energy efficiency. For example, in California, Oklahoma and North 
Carolina utilities have filed proposals for new recovery mechanisms for energy 
efficiency. Adoption of a cap-and-trade program for carbon emissions regulation and 
possible national renewable / energy efficiency portfolio standards are likely to dominate 
energy policy at both the state and national level for quite some time. The Company 
fbndamentally believes greater investment in energy efficiency is necessary to mitigate 
the risk of higher rates, to reduce environmental impacts, and to provide reliable electric 
service for customers. Duke Energy is at the forefront of these national debates and 
believes all utilities will similarly look for ways to address these issues. 

PERSON lW,SPONSTIBLE: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-03 1 
REQUEST: 

Please refer to the testimony of James E. Rogers, page 9. In his testimony, Mr. Rogers 
states that Duke believes the existing model of recovery does not create enough value for 
consumers or enough financial incentive for the company to drive innovation and 
investment necessary to fully realize the potential benefits of energy efficiency. Please 
state whether Duke believes that low rates and reliable service have value to customers 
greater than that of energy efficiency. Please state what investments Duke Energy 
Kentucky has not made in the state due to a perceived inability to recovery enough 
incentive to justify the expenditure. 

RESPONSE: 

Low rates and reliable service have value to customers. However, pending carbon 
legislation and rising fuel costs offer potential risks to consumers who have not yet 
become efficient consumers of electricity. By promoting greater energy efficiency, Duke 
Energy is attempting to help customers mitigate these risks. 

PERSON RESPONSIBLE: Theodore E. SchultdRichard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-032 
REQUEST: 

Please refer to the testimony of James E. Rogers, page 11. In his testimony, Mr. Rogers 
states that the company makes the investment in energy efficiency up front and assumes 
the risk that the program will work. Please quantify this alleged risk in light of the fact 
that the company will begin to recover from its customers immediately under the tariff on 
its proposed programs. 

RESPONSE: 

The risk referred to in Mr. Rogers testimony is referring to the risk that a customer may 
pay twice for the same energy. lJnder the traditional methodology, if the Company’s 
estimates of energy and capacity reductions do not materialize, the customer must pay for 
the efficiency program and the generation needed to replace the shortfall. However, 
under the Company’s proposal, if estimates of energy and capacity reductions do not 
materialize, the Company must refund the revenues associated with the shortfall. 

Furthermore, immediate recovery based on the rider does not mean the Company is not 
spending money, incurring risk, or will be allowed to keep all of the revenue it collects. 
Because the Company receives no direct recovery of program costs, immediate recovery 
is necessary in order to ensure the company does not have negative cash flows. 
Additionally, the true-up process determines the allowed earnings based on measured and 
verified energy and capacity reductions. If the Company earns more than allowed, it will 
be required to refund that back to customers. 

PERSON RESPONSIBLE: Theodore E. Shultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-033 
REQUEST: 

Please refer to the testimony of James E. Rogers, page 11. Please state whether the 
minimum recovery under the proposed tariff includes the company’s program costs with 
minimum recovery of 5% over and above the company’s program costs. Is there any 
scenario in which the company does not recover its program costs plus at least S%? 
Please fully explain your answer. 

RESPONSE: 

The Company’s minimum recovery is not program costs with a 5% return. There are 
multiple scenarios where the Company would earn less than this amount due to lower 
impacts (and thus lower avoided cost revenue) or higher program costs. 

For instance, if the Company spends 30% more than expected to achieve 100% of 
impacts, its return will be negative. Alternatively, if the Company spending is on target, 
but impacts verified through the M&V process are 25% lower than expected, the 
Company will lose money. 

PERSON RESPONSIBLE: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-034 
REQI JEST: 

Please refer to the testimony of James E. Rogers, page 14. In his testimony, Mr. Rogers 
states that the save-a-watt program can serve as a model to other utilities as a new way of 
thinking about energy efficiency. Please state whether Mr. Rogers or any other Duke 
representative has knowledge of any other utility proposal similar to Duke’s save-a-watt 
currently before any regulatory body. If so, please provide the name of the utility and the 
jurisdiction. 

RESPONSE: 

The Company is unaware of any such proposal outside of other Duke Energy affiliates. 
The Public Utilities Cornmission of Ohio has approved this recovery mechanism. 

PERSON RESPONSIBLE: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-035 
REQUEST: 

Please refer to the testimony of Theodore E. Schultz, page 4. In his testimony, Mr. 
Schultz states that Duke Energy Kentucky recognizes energy efficiency as a reliable, 
valuable resource to meet the customers’ growing need for electricity. Please sate the 
project growth in demand and capacity of Duke Energy Kentucky from 2008 through 
2028. Would Mr. Schultz agree that Duke Energy projects only modest growth in its 
demand and capacity through 2028? 

RESPONSE: 

In the Company’s 2008 Integrated Resource Plan, total energy was projected to grow at a 
0.8% annual rate. Also, the summer peak demand was projected to grow at 0.8% per 
year. The Company’s 2008 IRP represents a snapshot in time of forecasted load growth. 
Therefore, it is hard to define what is considered a modest growth rate. 

PERSON RESPONSIBLE: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-036 
REQUEST: 

Please refer to the testimony of Theodore E. Schultz, page 6. In this testimony, Mr. 
Schultz states that the percentage of savings achieved is determined by dividing the 
actual avoided energy and capacity costs at the end of the four years by the total 
forecasted avoided energy and capacity costs over the same time period. Please explain 
in detail who determines the reasonableness of the pro,jected avoided capacity and energy 
savings? Are, these projections approved by the Commission on an annual basis? Please 
explain why the company believes that this ratio is reasonable. Doesn’t this ratio 
encourage the company to under-estimate the achievable savings to boost its recovery? 
Why aren’t the results reviewed on an annual basis rather than four years? Doesn’t’ 
waiting for four years provide the company with recovery through the tariff that could be 
substantially more or less than could be reflected at the end of the true up period? 
Couldn’t this lead to substantial mismatch, which was a problem recently noted by the 
Commission in regard to Duke’s current DSM program? 

RESPONSE: 

Discussion on the avoided costs is summarized in the testimony of Dr. Richard Stevie on 
pages 14 to 18. Avoided capacity costs are obtained from the Company’s most recent 
avoided cost filing. Avoided energy costs are developed from the Integrated Resource 
Planning process. 

Reasonableness of impacts can be determined in several ways, including but not limited 
to: evaluation, measurement, and verification (EM&V) studies performed on programs; 
engineering estimates provided by efficiency industry experts; past Company experience; 
and based on the input of the Company’s collaborative partners. 

However, the Commission ultimately approves the reasonableness of the avoided costs. 
All the ratio is doing is showing the achievement towards a projected goal of avoided 
costs. One could obtain similar information by comparing the kWh impacts obtained 
relative to total kWh impacts planned. However, this ignores the differences in value that 



occur based upon when the kWh impacts occur. In addition, the structure of the recovery 
proposal provides the Company with an incentive to pursue as much efficiency as 
possible. Results will be reviewed annually as we proceed through the four year period 
through measurement and verification studies. This information will be utilized to adjust 
the rider recovery during the four year period to reduce the risk of a large true-up. 

Results are reviewed on a four year period for several reasons. First EM&V may take 
more than 12 months to evaluate a program, and not all programs begin on January 1. 
Thus, valid EM&V results for each year’s programs will not be available until many 
months after that 12 month period has concluded. Next, markets for energy efficiency 
are volatile and may move up or down in any year based on the weather, economy, or 
general consumer trends. Because these results are so variable, the Company believes it 
is more appropriate to track results relative to a 4 year total, rather than on an individual 
year basis. On the other hand, Duke’s current DSM program has annual updates. These 
updates show that market volatility can greatly affect the program from year-to-year. The 
Company wishes to avoid such volatility and believes that over a four year period such 
differences should offset one another, smoothing out the impact of any true-up. 

In the Company’s proposal, under-estimating achievable savings cannot boost the 
Company’s ROI beyond agreed upon levels since the Company’s proposal includes an 
earnings cap. Thus, there is no incentive to over or under-estimate results. 

PERSON RESPONSIBLE: Theodore E. SchultdRichard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-037PUBLJC 

REQUEST: 

Please refer to the testimony of Theodore E. Schultz, page 6. Please provide an example 
calculation of the company’s recovery under the existing method and the proposed 
method. For the purposes of these calculations the company can reference the results and 
costs reported in its most recent DSM filing for its existing programs. 

RESPONSE: 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

This response is being filed with the Commission under a Petition for Confidential 
Treatment. 

PERSON RESPONSIBL,E: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-038 
REQUEST: 

Please refer to the testimony of Theodore E. Schultz, on page 10. In his testimony, Mr. 
Schultz states that Duke wishes to make program changes and reallocate resources among 
programs to optimize results for both customers and the company and that although 
programs will still continue to be filed and approved by the Commission, participation 
and spending levels by program will not be unduly restricted by pre-established limits. 
Does Mr. Schultz imply that funding could be increased or decreased, affecting the 
recovery sought by the company from its customers, without Commission approval? 
What if a program is popular with customers but is not a profitable for the company, is it 
the company’s assertion that it has the ability under the tariff to unilaterally end such 
programs? Please fully explain your answer. 

RESPONSE: 

Such funding flexibility was requested so that money for programs which are being 
adopted at a less-than-anticipated rate can be shifted to programs that are being adopted 
at a faster-than-anticipated rate. This was not meant to imply the Company would stop 
existing or start new programs without regulatory approval. Please see response to AG- 
DR-01-0 1 O. 

PERSON RESPONSIBLE: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-039 
REQUEST: 

Please refer to the testimony of Theodore E. Schultz, page 11. In his testimony, Mr. 
Schultz states that Commission approval would be required to add or remove a program 
from the company’s portfolio, however isn’t it possible for the company to essentially 
“kill” a program by ending it’s funding without Commission approval? If not, please 
fcllly explain your answer. 

RESPONSE: 

No. Please see response to AG-DR-01-038. 

PERSON RESPONSIBLE: Theodore E.. Schuitz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-040 
REQUEST: 

Please refer to the testimony of Theodore E. Schultz, page 15. Please describe how the 
company’s Reach and Teach and Home Performance programs differ from the existing 
programs offered by the company. 

RESPONSE: 

The Reach & Teach (RTEC) Program is replacing Payment Plus (PP-t-) which is delivered 
by Northern Kentucky CAC. The existing program only reaches less than 100 
participants per year whereas RTEC goal is to have approximately 1000 participants once 
fully implemented. In addition, PP-t only runs classes a maximum of 4 months per year 
whereas RTEC will be scheduled over all 12 months. Lastly, RTEC not only provides 
energy education but will also distribute compact fluorescent light bulbs to participants 
where as participants in PP+ once having completed all education sessions were eligible 
for arrearage assistance. Now all dollars will be spent on the customer and will not be 
returned to the company. 

The Home Performance Program is a comprehensive audit program which is modeled 
after the Home Performance with Energy Star Program offered by many utilities across 
the U.S. The goal of the program is to provide the home owner with a comprehensive 
customized report and the ability to finance and install identified measures. Unlike the 
Home Energy House Call Program which is also part of the Duke Energy Kentucky 
portfolio, Home Performance performs a number of diagnostic tests e.g. blower door, 
thermo scanning, pressure pan testing and duct blasting to determine areas of energy loss 
which are not seen during a normal visual walk through audit. Each audit is customized 
for that customer’s home along with the measures and incentives offered. Under the 
existing Home Energy House Call Program, measures are identified on a visual basis 
only and incentives are based off of the existing Smart Saver Program prescriptive 
amounts. 

PERSON RESPONSIBLE: Michael Goldenberg 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-04 1 
REQUEST: 

Please refer to the testimony of Theodore E. Schultz, page 17. Does the company believe 
it is appropriate to earn enhanced returns on its educational and low income energy 
efficiency programs? If so, why? Please fiilly explain your answer. 

RESPONSE: 

Earnings from the Company’s proposal are derived based on the overall performance of 
the portfolio rather than from specific programs. Thus, the company is not asking for 
“enhanced returns” on education or low income programs. 

PERSON RESPONSIBLE: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-042 
REQUEST: 

Please refer to the testimony of Theodore E. Schultz, page 17. Please provide a listing of 
the 40 new energy efficiency measures offered in the Smart Saver Program for non- 
residential customers. Please provide a listing of all measures offered previously. 

RESPONSE: 

Attachment AG-DR-01-042 contains a list of the measures offered previously and a list 
of the measures offered under the non-residential Smart saver program under the save-a- 
watt initiative. This shows the new measures being offered. 

PERSON RESPONSIBLE: Richard G. Stevie 
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Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-043 
REQUEST: 

Please refer to the testimony of Theodore E. Schultz, page 18. Please explain how the 
company intends to account for funds from Federal or State resources under the LIHEAP 
or ratepayer fund from the company’s HEA programs under the proposed tariff. Does the 
company intend that the energy savings of participants such receiving assistance will be 
included in its avoided costs? Does the company believe such treatment will “double- 
dip”? If not, why? Please fiilly explain your answer. 

RESPONSE: 

Both LIHEAP and HEA funds are not used for energy measures but for assistance in 
paying energy bills. Thus, no energy savings would be generated by participants using 
these fimds. 

PERSON RESPONSIBLE: Michael Goldenberg 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-044 
REQUEST: 

Please refer to the testimony of Theodore E. Schultz, page 19. In his testimony, Mr. 
Schultz states that many Customers believe that they have already adopted simple, 
responsible behaviors, and they perceive energy efficiency alternatives as higher-pricedy 
complicated, or unwelcome interferences with their lifestyle or business. Isn’t this 
perception true as the company proposes to dramatically increase the cost to consumers 
of its energy efficiency programs? Further, isn’t the perception that energy efficiency 
alternatives are unwelcome also true for business customers as Kentucky currently 
provides an exemption for industrial users? Is it the company’s position that regardless 
of these perceptions, that consumers should be forced to pay even higher costs for energy 
efficiency programs they may not wish to participate in? Please fully explain your 
answers. 

RESPONSE: 

Mr. Schultz’s testimony states on page 19, line 15, “many customers lack the capital to 
invest in energy efficiency.” This statement does not imply customers are unwilling to 
pay more to participate in energy efficiency programs. Instead, it states customer 
research shows some customers prolong needed efficiency upgrades and instead focus on 
lowest-possible up-front cost when confronted with the high capital costs associated with 
major efficiency-related purchases such as replacement HVAC systems. In these 
circumstances, the Company is proposing to offer incentives to customers in order to 
reduce the customers’ up-front outlay of cash so that they will make a more energy- 
efficiency purchase. 

In addition, if Customers decide that they do not want to participate in the Company’s 
energy efficiency programs, whether because they believe they have already made 
changes to be energy efficient or another reason, then customers will not pay for the 
Company’s energy efficiency programs. Under the save-a-watt proposal, if customers do 
not participate in the energy efficiency programs, then the Company will not achieve any 
load reductions or avoided costs. As a result, the Company will not be able to justify any 



revenues. This is the risk that the Company is taking on under this proposal. The 
Company needs to offer programs that customers want. Customers are not forced to pay, 
but allowed to choose. 

PERSON RIF,SPONSIRLE: Theodore E. Schultflichard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-045 
REQUEST: 

Please refer to the testimony of Theodore E. Schultz, page 19. In his testimony, Mr. 
Schultz acknowledges that few customers are willing to pay more to participate in energy 
effkiency programs. If this is the case, why is the company proposing to force ratepayers 
to pay even more for these programs? Please fully explain your answer. 

RESPONSE: 

Please see response to AG-DR-0 1-044. 

PERSON RESPONSIBLE: Theodore E. SchultdRichard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-046 
REQIJEST: 

Please refer to the testimony of Theodore E. Schultz, page 23. Is the company proposing 
to take profits on savings measurers paid for by tax incentives? If so, why? If not, please 
indicate how such energy savings will be removed from consideration by the company. 
Please filly explain your answer. 

RESPONSE: 

If customers utilize tax incentives to help pay for the cost to implement energy efficiency 
measures, the Company can only claim the energy savings under the save-a-watt proposal 
if the Company also provided incentives to the customers or in some other way affected 
customers’ decisions to implement energy efficiency measures. 

PERSON RESPONSIBLE: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-047 
RIEQUEST: 

Please refer to the testimony of Theodore E. Schultz, page 26. For the purposes of 
recovery, does the company intend to claim energy savings of its industrial customers 
who have implemented their own measures? If so, why does the company feel this is 
appropriate? Please fully explain your answer. 

RESPONSE: 

No. The Company only claims energy savings for those measures for which it has had an 
impact on the customer’s adoption of the measure. 

PERSON RESPONSIBLE: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-048 
REQUEST: 

Please refer to Attachment TES-2, page 2. Please state whether the company intends to 
provide the rebates described therein on gas appliances under the proposed tariff. If not, 
why? Please fully explain your answer. 

RESPONSE: 

No, because the Company is not providing incentives on gas measures. 

PERSON RESPONSIBLE: Michael Goldenberg 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-0 1-049 
REQUEST: 

Please refer to Attachment TES-2, page 6 .  Please state whether the company will charge 
consumers interest on loans made through its proposed Efficiency Savings Plan. If so, 
will the interest costs be included in the company’s recovery calculations? 

RESPONSE: 

The Company will not be funding the loans made under the Efficiency Savings Plan. 
Thus, any interest payments will go to the funding party and not Duke Energy Kentucky. 

PERSON RFSPONSIBLE: Michael Goldenberg 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-050 
REQUEST: 

Please refer to Attachment TES-2, page 6. In regard to the company’s proposed 
Efficiency Savings Plan, please provide details as to how customers will be affected 
should a foreclosure or sale of the property be made prior to the payoff of the proposed 
loan. 

RESPONSE: 

The financial agreement for the energy saving loan will include the consumer’s 
responsibility to pay the full outstanding balance of the loan in the event of a change in 
ownership or foreclosure. 

PERSON RIESPONSIBL,E: Michael Goldenberg 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Attorney General Data Requests 
Date Received: March 16,2009 

AG-DR-01-051 
REQUEST: 

Please refer to Attachment PGS- 1 , page 1 I The company proposes that an entity that 
originally opted out of its energy efficiency program will be required to pay the entire 
rider amount for tlie opt out period prior to being allowed into the prograni. Please fully 
explain why the company believes it is appropriate to back charge such entities that 
received no benefits from the company during the opt out period. Additionally, please 
fully explain how such a policy complies with tlie PSC regulations and statutes governing 
the ability of a company to collect past obligations. 

RESPONSE: 

The Conipany believes that a customer who initially elects to opt out of Rider SAW, not 
to tale advantage of benefits and accordingly avoid paying its fair share of costs, should 
be permitted to opt in at a later date. As programs evolve or are newly developed it is the 
Company’s hope that customers who have opted out would reconsider tlieir decision and 
decide instead to opt back into the program. However, the customer who later decides to 
opt in should be required to pay their fair share of the rider for the period. Otherwise, 
customers who either did not choose to opt out or who do not have the ability to opt out, 
end up subsidizing tlie returning custonier’s participation. 

PERSON RESPONSIBLE: Theodore E. Schultz 
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VEEIFIC ATION 

State of Ohio 1 
1 ss: 

County of Hamilton ) 

The undersigned, David E. Freeman, being duly sworn, deposes and says that I 

am employed by the Duke Energy Corporation affiliated companies as Director, 

Integrated Resource Planning for Duke Energy Business Services, L,LC; that on behalf of 

Duke Energy Kentucky, Inc., I have supervised the preparation of the responses to the 

foregoing responses to information requests; and that the matters set forth in the 

foregoing response to information requests are true and accurate to the best of my 

knowledge, information and belief after reasonable inquire. 

Subscribed and sworn to before me by David E. Freeman on this A 5 day of 

March 2009. 

243436 



VERIFICATION 

State of Ohio ) 
) ss: 

County of Hamilton ) 

The undersigned, Richard G. Stevie, being duly sworn, deposes and says that I am 

employed by the Duke Energy Corporation affiliated companies as Managing Director, 

Customer Market Analysis; that on behalf of Duke Energy Kentucky, Inc., I have 

supervised the preparation of the responses to the foregoing responses to information 

requests; and that the matters set forth in the foregoing response to information requests 

are true and accurate to the best of my knowledge, information arid belief after reasonable 

inquire. 

Richard G. Stevie, Affiant 

Subscribed and sworn to before me by Richard Stevie on this day of March 

2009. 

My Com 

J e:..-- 
I .:-% 

241436 



VERIFICATION 

State of North Carolina ) 

County of Mecltleiiburg ) 
) ss: 

Tlie undersigned, Theodore E. Scliultz, being duly swoni, deposes and says that I 

am employed by the Duke Energy Corporation affiliated companies as Vice-President 

Marltetiiig & Energy Efficiency; that on behalf of Duke Energy Kentucky, Inc., I have 

supervised tlie preparation of the responses to the foregoing respoiises to iiiforiiiation 

requests; and that tlie matters set forth iii tlie foregoing response to iiiforrnatioii requests 

are true and accurate to the best of iiiy knowledge, iiifoniiatioii and belief after reasonable 

inquire. 

" 

Theodore E. Scliultz, Affiant 

Subscribed and swoni to before me by Theodore E. Scliultz on this day of 

March 2009. 
Notary Public, Nortii Carolina 

County of Cabarrus 

NOTARY PUBLIC 

$-s& m . u  
My Commission Expires: 

265860 



VERIFICATION 

State of Indiana 

County of Hendriclts ) 
ss: 

The undersigned, Michael Goldenberg, being duly swoiii, deposes and says that I 

am employed by tlie Duke Energy Coi-poration affiliated companies as Director, Products 

and Service; tliat on behalf of Duke Energy Kentucky, Inc., I liave supervised the 

preparation of tlie responses to tlie foregoing respoiises to iiiforination requests; and that 

tlie matters set forth in tlie foregoing response to information requests are true and 

accurate to the best of my knowledge, information and belief after reasonable inquire. 

bichael Goldenberg, Affiant 

Subscribed and sworn to before me by Micliael Goldenberg 011 tlii 

Marcli 2009. 

M 

266050 



VERIFICATION 

ss: State of Ohio 1 
1 

County of Hamilton ) 

The undersigned, Paul G. Smith, being duly sworn, deposes and says that I am 

employed by the Duke Energy Corporation affliated companies as Vice President, Rates 

- Ohio and Kentucky; that on behalf of Duke Energy Kentucky, Inc., I have supervised 

the preparation of the responses to the foregoing responses to information requests; and 

that the matters set forth in the foregoing response to information requests are true and 

accurate to the best of my knowledge, information and belief after reasonable inquire. 

Paul w G. Smith, Aff ant 

.& Subscribed and sworn to before me by Paul G. Smith on this 5 0, day of March 

2009. 

265927 
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Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-001 

REQUEST: 

Refer to pages 4-5 of the December 1, 2008, application of Duke Energy Kentucky, Inc. 
(“Duke Kentucky”). 

a. Regarding the proposed earnings caps, the text at the bottom of page 4 indicates that 
the caps will vary according to the level of avoided costs savings produced by the 
proposed energy savings (“save-a-watt”) plan. The heading in the table at the top of 
page 5 reads “ROI Cap on Program Costs Percentage.” Explain why the heading 
refers to “program costs” instead of “avoided cost savings.” 

b. Explain in detail how the specific earnings cap percentages in the table at the top of 
page 5 were developed. 

RESPONSE: 

a. The Company is proposing a cap on its earnings as determined by the return on 
investment (ROI). Return on investment is calculated by dividing the margin by 
program costs. Thus, if you spend program costs of $10 and earn $1 after taxes, you 
would have an ROI of $1/$10 or 10%. 

The Company’s proposal includes four different ROI caps as found in the table at the 
top of page five: 15%, 12%, 9%, and 5%. If the Company achieves 90% or more of 
its avoided energy and capacity target, the Company proposes the 15% ROI cap 
would apply to its earnings. On the other hand, if the Company achieves between 
80% and 89% of its avoided energy and capacity target, the Company proposes the 
12% ROI cap would apply. Similarly, if the Company achieves between 70% and 
79% of its avoided energy and capacity target, the Company proposes the 9% ROI 
cap would apply. Lastly, if the Company achieves less than 70% of its avoided 
energy and capacity target, the Company proposes the 5% ROI cap would apply. 

b. The earnings cap percentages were developed in conjunction with stakeholders in 
both Ohio and Indiana. They were designed to provide an incentive for a utility 
to invest in energy efficiency resources comparable to investing in power plants. 
Additionally, the ability to earn a return is tied to performance. The Company’s 
earnings will be lower (based on the proposed cap) if the Company fails to meet 
its performance targets. The earnings cap percentages and relative risk were also 
compared to other jurisdictions. 

PERSON RESPONSIRJLE: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-002 

REQUEST: 

Refer to the bullets identifying the alleged benefits of the proposed save-a-watt plan, 
specifically, the second bullet, which appears to indicate that reduced consumption by 
Duke Kentucky’s customers will result in reduced generation which will then result in 
reduced greenhouse gas emissions. If the plan results in displacing a portion of the 
electricity otherwise needed to meet Duke Kentucky’s customers’ energy requirements, 
explain how this will result in reduced generation rather than the generation that is 
“freed-up” being sold elsewhere to someone other than Duke Kentucky’s jurisdictional 
customers. 

RESPONSE: 

The reduced consumption by Duke Kentucky, or “freed-up load”, will be offered for sale 
into the MIS0 market. Incremental margin from such sales are shared with Duke 
Kentucky’s customers under existing Rider PSM. This assumes that there is a market 
for the “freed-up load”. For example, if the load reductions occur during off-peak 
periods there may not be a market for the generation. 

PERSON RESPONSIBLE: Paul G. Smith 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-003 

REQUEST: 

Refer to the full paragraph on page 11 of the application which discusses why Duke 
Kentucky believes a change is needed in how energy efficiency is treated from a 
regulatory perspective. The text refers to suppy-side investment incentives being more 
favorable than demand-side investment incentives “because of the utility’s opportunity to 
earn a reasonable return on and of its capital investments.” The text refers to the 
statutory authority of the Commission to approve utility-sponsored demand-side 
management (‘cDSM’’) programs and incentive and cost recovery mechanisms having 
been in effect for several years. 

a. Explain whether Duke Kentucky is aware of this Commission having denied a 
utility’s request to be permitted to earn a return on its investment in DSM programs 
under the authority conferred upon the Commission by KRS 278.285. 

b. Explain whether Duke Kentucky is aware of any jurisdictional utility having made a 
request to this Commission, pursuant to KRS 278.285, to be permitted to earn a return 
on its investment in DSM programs. 

RESPONSE: 

a. Duke Energy Kentucky is not aware of the Commission having denied a utility’s 
request to be permitted to earn a return on its investment in DSM programs. The 
discussion in the application refers to the current DSM regime in Kentucky which 
encourages utilities to concentrate on supply side capital investments resulting in 
increased electric generation, rather than encouraging investment in demand side 
management programs and technologies that reduce electricity sales. The goal of the 
save-a-watt filing is to create greater parity between investments on the supply side 
and the demand side resulting in comparable earnings for the company. 

b. Duke Energy Kentucky is not aware of any jurisdictional utility making a request to 
be permitted to earn a return on its investment in DSM programs. See response to 
Staff-DR-Ol-O03(a) above. 

PERSON RESPONSIBLE: N/A 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-004 

REQUEST: 

Refer to Attachment B to Duke Kentucky’s application. The last paragraph refers to the 
information used to calculate the avoided costs for Rider SAW. Provide clarification as 
to the meaning of the last two sentences in the paragraph about the use of an alternative 
avoided energy cost in the current filing while future avoided energy costs will be 
calculated through the Integrated Resource Planning process. 

RESPONSE: 

In preparing the application for this case, the Company utilized a market projection of the 
cost of energy as the estimate of avoided energy cost. This estimate was used in 
conducting the cost-effectiveness tests for the proposed programs and measures. Energy 
efficiency cost-effectiveness, at a high level, must be linlted with IRP model runs with 
and without the energy efficiency programs inserted as resource options. However, an 
up-front energy efficiency screening process is still necessary, because IRP production 
costing models are unable to accommodate a large number of energy efficiency resource 
options in the optimization modeling. So, pre-screening and bundling of energy 
efficiency options that are found to be cost-effective is a more efficient and effective 
approach. For this application, the avoided energy cost from a market cost projection 
was used for the screening of programs and measures. In future filings, the Company 
anticipates using the marginal energy costs from IRP analyses with and without the 
energy efficiency programs. The difference in the energy costs between the two runs 
represents an IRP based estimate of avoided energy costs. 

PERSON RESPONSIBL,E: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-0 1-005 

RF,QUEST: 

Refer to the text beginning on line 17 of page 8 of the Direct Testimony of David 
Freeman (“Freeman Testimony”). Given that Duke Kentucky’s capacity reserve margin 
is not projected to drop below its 15 percent target until 2019, explain why it believes 
now is the appropriate time to increase its commitment to and investment in DSM and 
energy efficiency. 

RESPONSE: 

Pursuing conservation programs is beneficial to customers regardless of the reserve 
margin because such programs can reduce fuel costs, reduce emissions, and help 
customers prepare for carbon costs. 

PERSON RESPONSIBLE: David E. Freeman 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-006 

REQUEST: 

Refer to pages 1 1-1 2 of the Freeman Testimony, specifically, the discussion of the impact 
on Duke Kentucky’s Present Value Revenue Requirements (“PVRR’) of implementing 
the proposed energy efficiency programs. 

a. Provide the forecast period covered by the PVRR analysis which shows that 
implementing the proposed energy efficiency programs produces $97 million in 
savings compared to a supply-side-only case along with the total PVRR amounts that 
reflect the $97 million savings. 

b. Provide the PVRR savings and the total PVRR amounts when the proposed energy 
efficiency programs scenario is compared to a continuation of the existing programs 
and cost recovery mechanism. 

RESPONSE : 

CONFIDENTIAL PROPRIETARY TRADE SECRIZT 

This response has been filed with the Commission under a Petition for Confidential 
Treatment. 

PERSON RESPONSIBLE: David E. Freeman 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-007 

RF,QUEST: 

Refer to page 11 of the Direct Testimony of Julia S. Janson and page 10 of the handout 
provided at the January 26, 2009 informal conference. The testimony refers to a “small 
rate increase” of approximately $0.18 per month that a customer using 1,000 kilowatt- 
hours (“kWh”) will experience under Rider SAW. The graph in the handout indicates 
that revenues under Rider SAW will only slightly exceed revenues under Duke 
Kentucky’s existing “shared savings” DSM cost recovery rider. Provide a detailed 
explanation of how such small increases provide the greater incentive which Duke 
Kentucky claims it needs to more aggressively pursue energy efficiency and DSM. 

RESPONSE: 

The need to change the DSM cost recovery rider was not predicated on a rate increase to 
customers. Instead it was developed to align utility and customer incentives, to achieve 
greater efficiency impacts, and to prepare for a carbon constrained environment. While 
the current model has resulted in a base level of energy efficiency progress, Duke Energy 
Kentucky believes a change is needed to encourage the further development of all forms 
of cost effective energy efficiency. The model in this proceeding better aligns and 
encourages the utility’s investment in energy efficiency with incentives to encourage new 
development while reducing risk to customers. 

PERSON RESPONSIBLJ3: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-008 

REQIJEST: 

Refer to pages 7-8 of the Direct Testimony of James E. Rogers, specifically, the answer 
starting on page 7, line 19 and continuing to page 8, line 9. The text refers to utilities not 
having the opportunity to achieve a comparable level of earnings on demand-side 
investments as they do on their supply-side investments. It refers to conventional 
regulatory treatment of DSM costs and lost revenues, stating that Kentucky allows a 
small incentive via a shared savings allowance, then refers to the fact that “energy 
efficiency programs actually reduce utilities’ energy sales.” 

a. Confirm whether the approved shared savings allowance included in Duke 
Kentucky’s current DSM surcharge is based on the percentage that was proposed by 
Duke Kentucky in a prior DSM case. 

b. If it is not meant to imply that the current treatment of lost revenues is in some way 
inadequate, explain the purpose of the statement emphasizing that energy efficiency 
programs reduce energy sales. 

RESPONSE: 

a. Yes, Duke Energy Kentucky did propose its current DSM recovery mechanism in a 
prior DSM case. While the current model has resulted in a base level of energy 
efficiency progress, Duke Energy Kentucky believes a change is needed to encourage 
the further development of all forms of cost effective energy efficiency. The model 
in this proceeding better aligns and encourages the utility’s investment in energy 
efficiency with incentives to encourage new development while reducing risk to 
customers. Because program costs are not directly recovered in the proposed model, 
and the utility incentive is tied to results, customers only pay for the results achieved. 

b. Energy efficiency programs are designed to reduce customer consumption of 
electricity through their use of more efficient equipment. Because consumption is 
reduced, the utility’s sales are also similarly reduced, affecting the utility’s ability to 
collect its fixed costs and allowed return. The current treatment of lost revenues is 
one way to recover these expenses. The Company has not proposed a change to the 
treatment of lost revenues. 

PERSON RESPONSIBLE: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-0 1-009 

mQUEST: 

Refer to pages 10-11 of the Direct Testimony of Theodore E. Schultz (“Schultz 
Testimony”), which describes the flexibility Duke Kentucky believes is necessary in 
offering and administering energy efficiency programs and which it plan to have under 
the proposed save-a-watt program. Explain whether Duke Kentucky has determined that 
the flexibility described herein cannot be achieved under a traditional DSM regulatory 
scheme and, if so, how it made the determination. 

RESPONSE: 

The flexibility mentioned above and in the direct testimony of Theodore Schultz refers to 
the ability of the Company to modify certain program elements (such as incentive levels 
or program funding) in response to rapidly-changing market conditions. If the 
Commission were to grant this level of flexibility, such a proposal could be possible 
under a traditional DSM regulatory scheme or under the Company’s proposed save-a- 
watt methodology. 

PERSON RJBPONSIBLE: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-010 

REQUEST: 

Refer to pages 16-17 of the Schultz Testimony, specifically, the discussion of the energy 
efficiency programs being offered under Duke Kentucky’s save-a-watt proposal. Explain 
whether there are any features of the proposed programs, or any other considerations, 
which would prevent them from being offered under Duke Kentucky’s existing DSM cost 
recovery surcharge mechanism. 

RESPONSE: 

The programs as proposed in the Schultz Testimony represent a departure in program 
design and implementation from traditional energy efficiency programs. The existing 
DSM cost-recovery surcharge mechanism provides limited incentive for ongoing utility 
investment and innovation in program design, along with new ways to reduce program 
costs while increasing energy and capacity reductions. In contrast, the Company’s 
proposal provides a mechanism to promote greater investment and creativity in design 
and implementation to maximize customer benefits while reducing overall risk to 
customers if the Company is unable to achieve its projected results. 

PERSON FWSPONSIBLE: Theodore E. Schultz 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-011 

REQUEST: 

Refer to page 4 of the Direct Testimony of Paul G. Smith (“Smith Testimony”) regarding 
the components included in the calculation of jurisdictional revenues under Rider SAW. 

a. Explain in detail how the specific percentages used in the calculation, 75 percent and 
50 percent were developed. 

b. Generally speaking, capacity costs are typically considered long-term in nature, while 
energy costs are considered short-term. Describe in detail how Duke Kentucky 
determined that annual avoided capacity cost savings generated by demand response 
programs and the net present value of avoided energy and capacity costs applicable to 
conservation programs were the appropriate avoided cost components to include in 
Rider SAW (emphasis added). 

RESPONSE: 

a. These percentages were determined to create a revenue requirement which generates 
an ROI of approximately 15% on program costs. 

b. For demand response programs, the Company has assumed there would not be any 
avoided energy costs, only avoided capacity costs. Even if capacity is avoided for 
only one year, there is still an avoided cost associated with the load reduction from 
demand response programs. 

For conservation programs, there are energy and capacity benefits that must be valued 
using the estimates of avoided capacity and energy costs. These avoided costs are 
present valued to incorporate the value of the impacts and benefits achieved over the 
life of the conservation measure. 

For both methods, contemporaneous for demand response and present value over time 
for conservation programs, the SAW approach for calculating revenue requirements 
aligns the timing of the benefits obtained with the expenditures or costs involved to 
achieve the load reductions. 

PERSON RESPONSIBLE: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-012 

REQUEST: 

Refer to pages 16-17 of the Smith Testimony, specifically, the discussion of the rate 
impacts of Rider SAW on a residential customer using 1,000 kWh per month’s cost under 
the existing DSM rate and the cost under Rider SAW. 

a. Explain why, for comparison purposes, it is appropriate to remove the true-up 
component contained in the existing Rider DSMR. 

b. The proposed Rider SAW residential rate of $0,001779 is 24 percent greater than the 
actual tariffed surcharge of $0.01416 in Rider DSMR. The $0.001779 is 12.5 percent 
greater than the current “adjusted” Rider DSM surcharge of $0.001596. After 
adjusting the Rider DSM surcharge upward in this manner, describe the need for and 
the purpose involved in netting out the effect of the “adjusted” Rider DSMR which 
results in the claimed increase of only 0.2 percent. 

W,SPONSE: 

a. 

b. 

It is appropriate to remove the true-up component as it contains prior period over- or 
under-collections. Removing the true-up allows a fair comparison of the DSMR and 
SAW rates. In other words, it allows an “apples to apples” comparison of the current 
period cost. 

The Rider SAW is replacing the Rider DSMR. Therefore, to determine the increase 
related to the implementation of Rider SAW, the appropriate calculation is the Rider 
SAW rate less the “adjusted” Rider DSMR rate. 

PERSON RESPONSIBLE: Paul G. Smith 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-013 

REQIJEST: 

Refer to pages 8-9 of the Direct Testimony of Richard G. Stevie, PH.D. (“Stevie 
Testimony”). Provide copies of the decision orders which have been issued by the 
commissions in any of the other jurisdictions in which a Duke Kentucky affiliate has filed 
a version of the save-a-watt plan. If a settlement was reached between the Duke 
Kentucky affiliate and intervenors, provide copies of the settlement document. 

RESPONSE: 

See Attachment Staff-DR-01-013 (a) for the Public Utilities Commission of Ohio’s 
Stipulation and Recommendation in Case No. 08-920-EL-SS0, et al. concerning the 
Save-a-Watt issue. See also Attachment Staff-DR-Ol-O13(b) Opinion and Order, filed in 
the same case, at page 18-19 and pages 31-32 and page 42. In the Indiana TJtilities 
Regulatory Commission Cause No. 43374 there are four settlement documents as 
Attachment Staff-DR-Ol-O13(c). 

PERSON RESPONSIBLE: N/A 
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THE PUBLIC UTILITIES COMMISSION OF Om@ /, 

In the Matter of the Application of 1 

Electric Security Plan 1 
Duke Energy Ohio for Approval of an ) Case No. 08-920-EL-SSO 

I 

In the Matter of the Application of 1 

Amend Accounting Methads 1 
Duke Energy Ohio for Approval to ) Case No. 08-92 1 -EL-AAM 

In the Matter of the Application of 1 
Duke Energy Ohio for Approval of 1 
a Certificate of Public Convenience and ) 
Necessity to Establish an Unavoidable 1 
Capacity Charge@) 1 

Case No. 08-922-EL-UNC 

In t h e  Matter of the Application of 1 

Amend its Tariffs 1 
Duke Energy Ohio for Approval to 1 Case No. 08-923-EL--ATA 

STIPWLATION AND RECOMMEMDATION 

$ 

Rule 4901 -1 -30, Ohio Administrative Code (O.A.C.) provides that 

any two or more parties to a proceeding may enter into a written 

stipulation covering the issues presented in such a proceeding. The 

purpose of this document is to set forth the understanding and 

agreement of the Parties who have signed below (Parties) and to 

recommend that the Public Utilities Commission of Ohio (Commission) 

approve and adopt. this Stipulation and Recommendation (Stipulation), 

which resolves all of the issues raised by Duke Energy Ohio (DE-Ohio) in 

these cases relative to the Application to establish an Electric Security 
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This Stipulation is supported by adequate data and information; 

represents a just and reasonable resolution of the issues raised in these 

proceedings; violates no regulatory principle or precedent; and is the 

product of lengthy, serious bargaining among knowledgeable and capable 

Parties in a cooperative process, encouraged by this Commission and 

undertaken by the Parties representing a wide range of interests, 

including the Commission’s Staff,l to resolve the aforementioned issues. 

While this Stipulation is not binding on the Commission, it is entitled to 

careful consideration by the Commission. For purposes of resolving all 

issues raised by these proceedings, the Parties stipulate, agree and 

recommend as set forth below. 

Except for dispute resolution purposes, neither this Stipulation, 

nor the information and data contained therein or attached, shall be 

cited as precedent in any future proceeding for or against any Party, or 

the Commission itself. This Stipulation and Recommendation is a 

reasonable compromise involving a balancing of competing positions, and 

it does not necessady reflect the position which one or more of the 

Parties would have taken if these issues had been fully litigated. 

This Stipulation is conditioned upon adoption of the Stipulation by 

the Commission in its entirety and without material modification. 

Should the Commission reject or modify all or any part of this 

Stipulation, the Parties shall have the right to file an application for 

Staff will be considered a party for t h e  purpose of entering into this Stipulation I 

by virtue of O.A.C. Rule 4901-1-10(c). 

2 
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rehearing. If the Commission does not adopt the Stipulation Without 

material modification upon rehearing, any P a r t y  may terminate and 

withdraw from the Stipulation by filing a notice with the Cornmission, 

including service to all Parties, in the docket within thirty (30) days of the 

Commission’s Entry on Rehearing. Upon such notice filing, the 

Stipulation shall immediately become null and void. 

Prior to the filing of this notice, the Party wishing to termhate 

agrees to work in good faith With the other Parties to achieve an outcome 

that substantially satisfies the intent of the Stipulation and, if a new 

agreement is reached, to file the new agreement for Commission review 

and approval. If the discussions to achieve an outcome that 

substantially satisfies the intent of the Stipulation are unsuccessful, the 

Commission may convene a n  evidentiary hearing such that the Parties 

will be afforded the opportunity to present evidence through witnesses, to 

cross-examine witnesses, to present rebuttal testimony, and to brief all 

issues that the Commission shall decide based upon the record and 

briefs as if this Stipulation had never been executed. If the discussions 

to achieve an outcome that substantially satisfies the intent of the 

Stipulation are successful, some, or all, of the Parties shall submit the 

amended Stipulation to the Commission for approval. 

All the Signatory Parties fully support this Stipulation and urge the 

Cornmission to accept and approve the terms herein. 

3 
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WHEREAS, all of the related issues and concerns raised by the 

Parties have been addressed in the substantive provisions of this 

Stipulation, and reflect, as a result of such discussions and compromises 

by the Parties, an overall reasonable resolution of all such issues. This 

Stipulation is the product of the discussions and negotiations of the 

Parties, and is not intended to reflect the views or proposals which any 

individual Party may have advanced acting unilaterally. Accordingly, 

this Stipulation represents an accommodation of the diverse interests 

represented by the Parties, and is entitled to careful consideration by the 

Commissian; 

WHEREAS, this Stipulation represents a serious compromise of 

complex issues and involves substantial benefits that would not 

otherwise have been achievable; and 

WHEREAS, the Parties believe that the agreements herein 

represent a fair and reasonable solution to the issues raised in the cases 

set forth above concerning DE-Ohio’s Application to establish an ESP; 

NOW, THEREFORE, the Parties stipulate, agree and recommend 

that the Commission make the following findings and issue its Opinion 

and Order in these proceedings approving this Stipulation in accordance 

with the folhring: 

1. DE-Ohio shall implement m ESP as set forth in its Application, 

including the generation, transmission and distribution price 

structure described an Stipulation Attachment 1,  for a term of 

4 
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three years, beginning January 1, 2009, and extending through 

December 3 1, 20 1 1, except as modified by this Stipulation. 

DE-Ohio’s base generation charge (PTC-BG) (currently know as 

Little ‘g’) shall reflect the unbundled generation rate as approved in 

Case No. 99-1658-EL-ETP less the Regulatory Transition Charges 

(RTC), as adjusted to reflect the following: 

2. 

a. The RTC for residential customers shall be eliminated on 

December 3 1, 2008; 

b. The RTC for non-residential customers shall remain in effect, 

as an unavoidable charge, through December 3 1,20 10; 

c. The frozen fuel, purchased power and emission allowances 

currently recovered in Little ‘g’ (1.2453 @/kWh), shall be 

transferred to the fuel and purchased power rider (Rider 

3. 

PTC-FPP, currently known as Rider FPP). Such cost transfer 

will not increase the total price charged t.o customers; and 

d. A base generation charge increase for residential and non- 

residential customers on ,January 1, 2009, January 1 , 20 10, 

and for non-residential customers, on January 1, 12011, as 

further described in paragraph 3, below. 

DE-Ohio shall implement the base generation charge, FTC-BG, as 

shown an Stipulation Attachment 2 and established in the 

attached tariff sheets. These charges reflect the adjustments 

described in paragraph 2, above. 

5 
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4. DE-Ohio shall amend its Application to eliminate any requested 

price or cost deferral except as set forth in paragraphs 11 and 16. 

DE-Ohio shall withdraw its proposed Rider FTC-IA. 

DE-Ohio shall implement prices for the riders listed on Stipulation 

Attachment 1 as established in the attached tariffs. Such riders 

shall reflect the types of prices, charges, periodic adjustments, 

avoidability, and due process, including an opportunity for 

hearing, as described in DE-Ohia’s Application, except as m M i e d  

in this Stipulation. All prices will continue to be subject to the 

same existing types of charges that are currently applied to the 

Rate Stabilization Plan (RSP) prices, such as metering and tax 

charges, except as provided in this Stipulation. 

The Parties agree to the following commitments with respect to 

Rider PTC-FPP: 

5. 

6. 

7.  

a. Rider PTC-FPP shall reflect the transfer of the frozen fuel, 

purchased power and emission allowances currently 

included in DE-Ohio’s unbundled base generation charge as 

described in paragraph 2, above; 

b. Rider PTC-FPP shall include an allocation, as of the date on 

which this Stipulation is filed, of the actual delivered cost. of 

fuel pursuant to the existing fuel and transportation 

agreements, the actual cost of net purchased power, 

including gains and losses resulting from the settlement of 

6 
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forward power contracts, and SO2 and NOx emission 

allowance inventories proportional to the expected 

generation share needed to serve DE-Ohio’s Rider PTC-FPP 

customers. Recent court rulings make the NOx emission 

allowance inventory unclear. The parties agree to allocate the 

NOx emission allowance inventory, and any other emission 

allowance inventory established during the ESP period, 

proportional b the expected generation share needed to 

serve DE-Ohio’s rider PTC-FPP custamers, as of the date the 

allowances are granted to DE-Ohio; and, 

c. After the Stipulation is filed, an actively managed commodity 

portfolio consisting of fuel, SO2 and NOx emission 

allowances, DE-Ohio owned and dedicated generation, and 

purchased power will be maintained with the objective of 

providing a least cost energy supply for the Rider PTC-FPP 

customers with the associated costs, gains and losses 

flowing to the Rider PTC-FPP customers. 

d. DE-Ohio agrees to make a filing with the Commission 

proposing the manner of any true-up of Rider PTC-FPP 

revenues and costs through December 31, 2008. Such filing 

wdl be submitted during the first quarter of 2009, and will 

be subject to due process, including the audit for the 

eight.een month period ending December 31, 2008. Such 

7 



Case No. 2008-00495 
Attach. STAFF-DR-01-013(a) 

Page 8 of 67 

audit shall be conducted by an independent third party 

auditor or Staff, at t he  Commission’s discretion. DE-Ohio 

shall fund the audit and receive cost recovery through Rider 

FTC-FPP as approved by the Commission. 

8. In arder to maintain the same Rider PTC-FPP process as the 

current Rider FPP and to maintain the same Rider TCR process as 

the current Rider TCR, the Parties agree that the Midwest 

Independent System Operator, Inc. (MISO), costs for net congestion 

and losses shall be recovered through Rider PTC-FPP, including 

the net revenue received from frnancial transmission rights and 

auction revenue r ights .  The Parties also agree to recommend that 

t h e  Cornmission grant DE-Ohio’s request for a waiver fmm the 

proposed Cornmission’s rules to permit such cost recovery through 

avoidable Rider PTC-FPP rather than avoidable Rider TCR. 

Ancillary services shall be recovered through Rider TCR. 

Subject to Commission approval in these proceedings and Case No. 

08- 1025-EI,-UNC, Rider PTC-AAC rate, currently known as Rider 

AAC, will be updated effective December 1,  2008. Annually 

thereafter during the ESP time period as  proposed in DE-Ohio’s 

application, DE-Ohia may request, subject to due process, 

including an opportunity for a hearing and Camnnission approval, 

the recovery of net incremental costs or credits associated with 

environmental compliance, homeland security, and changes in tax 

9. 

8 
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law. The Part.ies further agree that DE-Ohio may also seek 

Commission approval for recovery through Rider PTC-AAC or Rider 

PTC-FPP of cost-effective generation projects not required for 

environmental compliance that would improve fuel flexibility, and 

the supporting Parties reserve the right to oppose any such 

application. 

DE-Ohio agrees to make a filing With the Commission 

proposing the manner of any true-up of Rider PTC-AM! reagent 

revenues and costs through December 31, 2008. Such f"lling will 

be submitted during the first quarter of 2009, and will be subject 

to due process, including the audit for the eighteen month period 

ending December 31, 2008. Such audit shall be conducted by an 

independent third party auditor or Staff, at the Commission's 

discretion. DE-Ohio shall fund the audit and receive cost recovery 

through Rider KTC-AAC as approved by the Commission, 

Eligible capacity purchases under Rider SRA-SRT shall be subject 

to the annual due process, including an opportunity for a hearing, 

approved in Case No. 03-93-EL-ATA, et al.: 

10. 

a. Shall include recovery o€ market capacity purchases for any 

duration up-to three-years, if approved by the Cornmission; 

9 
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b. DE-Ohio shall solicit for capacity in an open, non- 

discriminatory, and competitive manner;2 

c.  Capacity contracts shall be awarded to the lowest and best 

offer submitted pursuant to the open, non-discriminatory, 

and competitive process conducted by DE-Ohio; 

d. Rider SRA-SRT may include compensation for capacity 

owned by DE-Ohio or its affiliates that has never been used 

and useful in serving DE-Ohio load; 

e .  Compensation for DE-Ohio's capacity shall be determhed 

through offer solicitation by DE-Ohio using one of the 

following two methodologies: 

i. Compensation shall equal the lowest offer price for the 

capacity pursuant to the open, non-discriminatory, and 

Competitive offer solicitation process outlined in this 

paragraph; or, 

ii. If there are no offers for capacity other than from DE- 

Ohio, DE-Ohio dial1 be compensated at the price for the 

last actual competitively-priced, arms-length transaction. 

Nothing herein shall be construed as a requirement that DE- 

Ohio solicit bids through a formal request for proposal 

process overseen by an independent third party; 

DE-Ohio may maintain confidential information within its bid solicitation process but within the 
due process review before the Commission shall provide information necessary to the parties and for the 
Commission to affirm the open, nondiscriminatory, and competitive solicitation. Such infomatian may be 
provided under seal or otherwise protected through appropriate agreements and other means. 

2 

10 
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f. Rider SRA-SRT shall be: avoidable for all non-residential 

customers who agree, not to return to the standard service 

offer for the remainder of the: three-year term of the proposed 

ESP period. The agreement not to return shall be by 

contract or one of the methods approved for the Rate 

Stabilization program3 including t.he currently appmvcd 

script. and Competitive Retail Electric Service (CRES) 

provider initiated electronic sign up. A non-residential 

customer who pledges not to return to the ESP-SSO, but 

does so, shall pay the competitive retail electric senrice price 

specified in Stipulation paragraph 17; and 

g. DE-Ohio shall develop and implement a tariff compensating 

non-residential customers with qualified bachp  generating 

facilities for use of their facilities as needed to maintain 

reliable generation service. Capacity compensation shall not 

exceed the average price per kW for capacity purchases 

recoverable in Rider SRA-SRT. The key provisions of the 

tariff are set forth as Stipulation Attachment 4. Participating 

capacity shall count toward DE-Ohio’s market capacity 

purchases and shall be recovered through Rider SRA-SRT. 

DE-Ohio and the Greater Cincinnati Health Council have 

Authorization in the R.ate Stabilization Program included both a two page form and klephonic 
appraval with use of an agreed to script with the customer response recorded as filed by Integrys Energy 
Services, Inc. an May 4,2007 in case 03-93-EGATA . 

3 

1 1  
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agreed to the terms and conditions related to a capacity 

purchase program and other related items set forth on 

Stipulation Attachment 9. 

h. DE-Ohio agrees to rnake a filing with the Commission 

proposing the manner of any true-up of Rider SRA-SRT 

revenues and costs through December 3 1, 2008. Such filing 

will be submitted during the first quarter of 2009, and will 

be subject to due process, including the audit far the 

eighteen month period ending December 31, 2008. Such 

audit shall be conducted by an independent third party 

auditor or Staff, at the Commission’s discretion. DE-Ohio 

shall fund the audit and receive cost recovery through Rider 

SRA-SRT as approved by the Cammission. 

11. The Parties recommend Rider DR-IM for approval in this 

proceeding. Cost recovery for Rider DR-IM shall be on a cost per 

meter basis. The Parties agree to a January 1, 2009, 

implementation of distribution Rider DR-IM, limited to SmartGrid,“ 

RE-Ohio’s Gas  F’urnace Program as identified in paragraph 13,s 

and, if subsequently approved by the Commission pursuant to the 

process set forth in Paragraph 19 of this Stipulation, the Electronic 

Bulletin Board (EBB). Annual second quarter approval of Rider 

As referenced in this Stipulation “SinartGrid” includes Advanced Meter Infrastructure (AMI) and 

Signatory Parties that were not also parties in Case No. 06-91-ELUNC ef al, do not express an 

4 

Distribution Automation @A). 

opinion regarding the retention and funding af the Gas Furnace program. 

5 
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DR-IM adjustments shall be subject to due process, including an 

opportunity for hearing, as set forth in the Application. 

a. Rider DR-IM shall be initially set at zero. Thereafter, such 

charge shall be subject to an applicable annual second 

quarter due process and true-up contemporaneous With the 

SmartGrid, EBB, and Gas Furnace Program. The cost 

recovery methodology for the Gas Funace Program shall 

remain the same as it is today under Rider DSM, thus 

having no effect on customers’ rates. Rider DR-IM will be 

adjusted, following the effective date of the Commission’s 

order in DE-Ohio’s next base electric distribution rate case, 

to reflect the amount of SnzartCrrid, EBB and gas furnace 

program costs, if any, that are included in base rates. 

b. Stipulation Attachment 3 sets forth the projected SrnartGrid 

electric deployment investment, operating costs net of 

savings and revenue requirement through 2014. For each 

annual Rider DR-IM filing, 85% of the annual SmartGrid 

revenue requirement will be allocated to residential 

customers and recovered on a monthly price per meter. 

Nan-residential customers served on the distribution system 

(excluding lighting) shall be allocated 15% of the annual 

SmartGrid revenue requirement, to be recovered on a 

monthly price per meter based on the currently approved 

13 
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weighted-average customer charge (see Stipulation 

Attachment 3, page 2 of 2). 

c. The SrnartGrid revenue requirement shall be recovered on a 

monthly price per meter for residential customers not to 

exceed $0.50 in 2009, $1.50 in 2010, $3.25 in 2011, $5.25 

in 2012, $5.50 in 2013, and thereafter, pursuant to the 

process set forth in Paragraph 1 l(f) of this Stipulation. 

d. DE-Ohio shall accrue Post-in-Service Carrying Charges at 

the most recently approved weighted average cost of long 

term debt and to defer depreciation and operating costs from 

the date that the applicable expenditures are incurred until 

such expenditures are included for recovery in Rider DR-IM. 

Such regulatory assets will be included in unique sub- 

accounts of Account 182.3, Other Regulatory Assets, and 

will be subject to review by all parties in the annual Rider 

DH-IM filing. The Parties also agree to the regulatory asset 

accounting treatment for replaced meters as described in 

DE-Ohio’s Application’, for which recovery shall be through 

existing depreciation rates as they may he amended from 

time to time. 

e. The annual second quarter due process regarding Rider DR- 

IM shall include the projected deployment and 

implementation plan far t h e  current year including its design 

14 
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requirements, performance goals, metrics, and milestones, 

and a Staff audit and verification of the previous year's 

SmartGrid costs and system performance levels. Also 

included will be a high level overview of the following year's 

plan and any associated details to the extent available. DE- 

Ohia will share this information contemporaneously with 

OCC as it is provided to Staff. 

f. As part of the annual due process related to 2010 costs net 

of benefits, DE- Ohio shall include a mid-deployment 

program summary and review with the second quarter 2011 

filing outlining its progress through 12010, including 

expenditures, deployment program summary and review. As 

part of the same filing DE-Ohio shall also outline deployment 

milestones, system performance levels and customer benefits 

versus the plan. The summary and review shall address 

deployment lessons learned, an updated allacation of the 

annual distribution revenue requirement, and the 

desirability of continuing the program beyond December 31, 

2011. 

g. DE-Ohio shall convene a working group or collaborative 

process for the purpose of exploring opportunities to 

maximize the benefits of the SmartGrid investment. Such 

opportunities shall include, but are not limited to, designing 

15 
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and implementing tariffs by December 31, 2009, including 

revenue-neutral critical peak pricing and enhanced power 

manager pricing programs, residential b e  of use, and 

improving access to meter infomation that will assist 

customers, especially low-income customers, in managing 

their electric costs. The working group or collaborative 

process shall be open to Staff, Marketers, PWC and other 

interested stake holders. 

h. DE-Ohio will focus initial SmartGrid deployment on circuits 

mostly in high density areas with a high percentage of inside 

meters. Such focus will eliminate the monthly need ta 

access over 400,000 meters located inside customer 

premises, including many low-income customers. Remotely 

obtaining meter data for these locations will provide 

significant customer benefit. 

i. DE-Ohio shall deploy SmartGrid technology in the Village of 

Terrace Park, Ohio during 2009. 

j. it is the Parties’ expectation that System reliability will be 

enhanced commensurate with the deployment of SmartGrid. 

Based on the deployment schedule in Attachment 3, DE- 

Ohio agrees to improve its targeted system average 

interniption fmqiiency index (SAIFI) as set forth in O.A.C. 

4901:l-10-10 from 1.50 in 2009, to 1.44 in 2010, to 1.38 in 

16 
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2011, to 1.31 in 2012, to 1.24 in 2013, to 1.17 in 2014, and 

1.10 in 2015. If DE.Ohio meets its deployment 

commitments, and the expected SNFI target improvements 

do not materialize in any year dwing deployment, the: parties 

agree that DE-Ohio may apply to the Commission to 

suspend deployment or seek amended SAIF'I targets as may 

be appropriate. The pendency of that application does not 

absolve DE-Ohio of its requirement to meet the SAIFI targets 

outlined herein. 

k. Rider AU, currently pending in Case No. 07-589-GA-AIR, 

represents the recovery of the SmartGrid costs allocable to 

DE-Ohio's gas distribution customers and is still under 

Commission consideration. The Parties recognix that DE- 

Ohio is a combination gas and electric utility and 

understand that benefits to customers may accrue by 

deploying both electric and gas SmartGrid at the same time. 

Therefore, DE-Ohio may apply to the Commission to discuss 

alternatives to the electric SmartGrid including the electric 

SmartGrid caps outlined in 1 l(c) and amendments to SAIFI 

targets outlined in 110) of this Stipulation as a result of the 

decision in 07-589-GA-AIR .6 

~- 

Signatory Parties that were not also parties in Case No. 07-589-GA-AIR el nl, do not mpress an G 

opinion concerning Rider AW. 

17 
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12. DE-Ohio shall withdraw its request in this proceeding to 

implement a change in the distribution customer charges. Such 

proposed changes in the customer charge shall be: determined in 

Case No. 08-709-EGAIR. 

13. Rider DR-SAW shall be implemented by January 1,2009. 

a. Upon the implementation of Rider DR-SAW effective January 

1, 12009, DE-Ohio will eliminate the misting charge in 

customer rates for Rider DSM. On or before March 31, 

2009, DE-Ohio proposes to file a final report and 

reconciliation for the period July 1, 2008, through December 

31, 2008, which represents the period that would not be 

covered by the upcoming November 15, 2008, Annual Report 

filing of programs under Rider DSM. To affect a fmal trueup 

of Rider DSM, DE-Ohio would seek the Commission’s 

approval in its March 31, 2009, filing to add or subtract the 

resulting true-up from the July - December 2008 period to 

Rider DR-SAW at that time. The resulting adjustment to 

Rider DR-SAW would effectuate the close-out of aider DSM. 

The energy efficiency programs approved under Rider DSM, 

as updated in the Supplemental Direct Testimony of 

Theodore E. Schultz, shall continue in effect under Rider 

DR-SAW subject to the same annual reporting arid program 

approval requirements currently in effect under Rider DSM, 

18 
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which include due process and an opportunity for a hearing. 

The Rider DR-SAW true-up shall occur in the Second quarter 

of 2012 for programs operating from January 1, 2009, 

through December 3 1, 201 1. The costs relating to the DSM 

Smart Saver/ Summer Saver program for high-energy 

furnaces without electronically commutated motors (k., Gas 

Furnace Program) shall be transferred for recovery to Rider 

DR-IM. Rider DR-SAW shall be amended effective January 

I, 2009, as set forth in Supplemental Attachment PGS-1, 

filed on September 16,2008. 

b. Section 4928,66i(A)(2)(c), Revised Code, provides that 

mercantile customers that commit their demand response or 

other customer-sited capabilities, whether existing or new, 

for integration into the electric distribution utility‘s dernand- 

response, energy efficiency, or peak demand reduction 

programs may be exempted from a cost-recovery mechanism 

designed to recover the costs of utility programs created to 

meet the energy savings and peak demand reduction 

benchmarks set forth in divisions (A)(l)(a) and (b) of fhe 

statute. Fursuant to this statute, exemptions from Rider 

DR-SAW shall be available tr, customers that have a 

minimum monthly demand of 3 MW at a single site or 

aggregated at multiple sites within DE-Qhio’s certified 

19 
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territory and agree to comply with the Commission’s rules 

regarding exemption from cos t-recovery mechanisms. 

To obtain exemption, the customer shall file a joint 

application with DSOhio before the Commission seeking 

approval of the exemption.7 To qualify for exemption, the 

applicant customer must demonstrate to the Commission 

that. it has undertaken or will undertake self-directed energy 

efficiency and/or demand reduction programs that have 

produced or will produce annual percentage energy savings 

and/or peak demand reductions equal to or greater than the 

applicable annual percentage statutory energy savings 

and/or peak demand reduction benchmarks to which DE- 

Ohio is subject. The energy savings and demand reductions 

resulting from the customers’ self-ckirected program shall be 

calculated using the same methodology used to calculate 

DE-Ohio’s energy savings and demand reductions for 

purposes of determining compliance with the statutory 

benchmarks, including normalization adjustments to the 

baseline, where appropriate. As a part of the application, the 

customer shall provide a calculation of the customer 

baseline and independent measurement and verification of 

the level of energy savings and demand reduction achieved 
_ _ ~  

If DE-Ohio, for any reason, decides not to proceed with a joint application with a customer, the 7 

customer may file an application before the Commission on its own initiative. 

20 



Case No. 2008-00495 . 

Attach. STAFF-DR-01-013(a) 
Page 21 of 67 

or anticipated, and, to retain the exemption, shall, 

thereafter, on an annual basis, makc a filing with the 

Commission demonstrating that it remains eligible for the 

exemption under the criteria set forth herein. 

The Parties recognize that there may be customers 

that have previously implemented effective self-directed 

energy efficiency and demand reduction programs and that 

such existing programs may severely limit the ability af such 

customers to achieve additional savings and reductions. The 

Parties further recognize that such existing customer 

programs also affect DE-Ohio’s ability to comply with the 

applicable statutory benchmarks by limiting the potential for 

savings and reductions that can be achieved under its own 

programs. Such a customer seeking exemption from Rider 

DR-SAW based on energy savings and/or demand 

reductions achieved under a self directed program shall 

demanst.rate in its application that (i) such program was 

tailored to the particular energy consumption characteristics 

of the customers equipment and/or facilities and (ii) that the 

savings and/or reductions that have been achieved under its 

self-directed program have limited its ability to achieve 

meaningful additional cost-effective savings and/or 

reductions through participation in DE-Ohio’s programs. 

21 
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The parties recommend that the Commission 

determine the methodology to be employed to effectuate the 

integration of the committed capabilities of exempt 

customers into DE-Ohio’s energy efficiency and peak 

dernand reduction programs in determining DE-Ohio’s 

benchmark compliance- DE-Ohio shall not be subject to 

penalties, including compliance payxuents, as a result of the! 

failure of an exempted customer to achieve the anticipated 

level of energy savings and/or peak demand reduction 

claimed in the application for exernption.8 The application 

for exemption, joint or otherwise, shall include proposed 

consequences for the customers’ failure to achieve the energy 

savings and/or demand reductions claimed in the 

application. 

Applicants for exemption may seek confidential 

treatment of materials provided in support of the application, 

including, but nat limited to, customer name(s), price, and 

trade secret(@. 

c .  DE-Ohio shall administer Rider DR-SAW by applying to the 

Cornmission for approval of each Rider DR-SAW program 

except that approval of this Stipulation shall constitute 

The OCC does not support DE-Ohia’s liability exemption for an exerupred customer’s failure to 
meet its energy efficiency commitment but recognizes the Stipulation is a compromise of views and will 
not litigate the issue. Nothing herein restricts OCC’s legal rights to litigate this issue in any other 
proceeding before the Commission. 

E 
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approval of the initial Rider DR-SAW program content as set 

forth in the Supplemental Direct Testimony of DE-Ohio 

witness Theodore E. Schultz. Program development shall be 

through DE-O hio individually or collaboratively with other 

interested parties through the Duke Energy Community 

Partnership (DECP) ,9 proposed manufacturers’ collaborative 

or other collaborative or individual customers. Non- 

Company stakeholders in the DECP shall have one vote each 

for the purpose of advising DE-Ohio regarding energy 

efficiency program development which may include programs 

that bridge tax incentive gaps to the extent programs are 

projected to be cost effective and are approved by the 

Commission under Rider DR-SAW. DE-Ohio will consider 

collaborative advice regarding program development, 

evaluation, and effectiveness. DE-Ohio will share residential 

and nom-residential energy efficiency information with the 

collaboratives except that all parties agree to protect 

confidential information disclosed in the collaborative 

process. Customers that do not become exempt shall be 

eligible for Rider DR-SAW programs applicable to their rate 

classification and shall pay Rider DR-SAW. Exempt 

The DECP shal l  include as members the Cincinncati-Hatnilton and Clmon t  County Community 
Action Agencies, Adanis Brown Economic Opportunities, Inc., and the Community Action Partnership of 
the Greater Dayton Area. 

9 
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customers, as set forth in division (b) of this paragraph, shall 

not be eligible for any Rider DR-SAW programs. 

d. Non-residential Rider DR-SAW recovery shall be allocated 

between distribution and transmission service customers 

based on the allocation of distribution revenues as approved 

in the Company's most recent electric distribution rate case, 

as shown on Stipulation Attachment 8. A transmission 

service customer that participates in the Save-A-Watt 

program will be charged the Rider DR-SAW rate applicable to 

non-residential customers served on the distribution system, 

and this will in no way increase the DR-SAW rate charged to 

non-participating transmission service customers. 

e. As an incentive for achieving energy eflticiency above the 

statutory mandate over the ESP period, DE-Ohio shall be 

entitled to the following return on investment on its program 

costs up to the following caps: 

% Mandate'* Return on Investment Cap 

> 125% 1 5% 

116- 125% 13% 

111 - 115% 11% 

101 - 110% 6% 

< or =100% 0% 

Mandate means the benchmarks and baseline for energy efficiency set pursuant 10 

to R.C. 4929.66. 

24 



Case No. 2008-00495 
Attach. STAFF-DR-Ol-O13@) 

Page 25 of 67 

Nothing herein may be used as precedent for any other 

proceeding except as may be needed to enforce the terms of 

this Stipulation. 

f. The Parties agree that DE-Ohio will work with Staff and 

interested parties to develop a non-residential interruptible 

mi€€ as an energy efficiency program option. The key 

provisions of the tariff are set forth as Stipulation 

Attachment 4. DE-Ohio shall suh i t  the non-residential 

interruptible tariff fur Commission approval and upon 

approval shall implement the tariff. Participating load will 

receive compensation from DE-Ohio for interruption based 

upon specified conditions at specified prices. Participating 

load shall count toward DE-Ohio’s statutory energy efficiency 

peak demand reduction mandate. Nothing herein prohibits 

DE-Ohio from offering a n  interruptible tariff that is not part 

of its energy efficiency and peak reduction program. 

g. The Parties agree that DE-Ohio shall, with the assistance of 

the Ohio Manufacturers’ Association, establish an  energy 

efficiency, manufacturing collaborative (Manufacturing 

Collaborative) to develop and implement progmms for 

manufacturers in DE-Ohio’s certified territory that benefit 

bath participants and the state of 

221. The Ohio Manufacturers’ 

Ohio consistent with SB 

Association and other 

25 



Case No. 2008-00495 
Attach. STAFF-DR-01-013(a) 

Page 26 of 67 

. - __ 

participating statewide non-profit manufacturing advocacy 

organizations with manufacturing membership may 

participate in the Manufacturing Collaborative and provide 

volunteers to participate in program design, development 

and implementation working with DE-Ohio. DE-Ohio shall 

provide the Manufacturing Collaborative with an 

unrecoverable financial contribution of up to $100,000 per 

year during the ESP period, for research and development of 

energy eficiency programs for manufacturers. DE-Ohio 

further agrees to provide its expertise, in association with 

participating mandacturers and Staff, in developing energy 

efficiency programs targeted toward manufacturers in DE- 

Ohio’s service territory. The Manufacturing Collaborative 

shall recommend cost-effective, energy efficiency programs to 

the Commission for adoption and recovery through Rider 

DR-SAW. DE-Ohio also agrees to participate h a statedde 

energy efficiency, manufacturing collaborative or similar 

organization if such a Manufacturing Collaborative or 

organization is formed. 

h. All demand response program participation requirements 

shall be consistent with MISO’s Load Serving Entities 

planning reserve requirements. 

26 



Case No. 2008-00495 
Attach. STAFF-DR-Ol-O13(a) 

Page 27 of 67 

i. DE-Ohio shall perhrm measurement and verificxxtion as set 

forth in the Supplemental Testimony of Dr. Richard G. 

Stevie. DE-Ohio shall issue a request for proposal to hire an 

independent evaluator, Measurement and verification costs 

shall be capped at 5% of program costs. 

j. If the Commission adopts a decoupling or straight fwed 

variable rate design for DE-Ohio, DE-Ohio agrees to discuss 

and implement appropriate adjustment to its recovery of lost 

margins pursuant to Rider DR-SAW. DE-Ohio agrees to 

conduct one educational decoupling workshop in Columbus, 

Ohio before November 30, 2009. 

14. The Parties recommend that DE-Ohio shall recover delta revenues 

associated with reasonable arrangements through Rider DR-ECF, 

to the extent such arrangements and delta revenues are 

individually approved by the Commission. The allocation of delta 

revenues cost recovery rates between DE-Ohio and the customer 

classes shall be determined by the Commission. DE-Ohio shall not 

enter into arrangements for discounted rates without making a 

public application to the Commission and receiving the 

Commission’s approval. If the Commission approves but modifies 

an application for a reasonable arrangement DE-Ohio and the 

customer reserve the right to withdraw such application. 
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15. The Parties recommend that. the Commission approve a n  Economic 

Development Contract between DE-Ohio and f ie  City of Cincinnati 

as a reasonable arrangement pursuant to R.C. 4905.31 and in 

compliance with the Commission's proposed rules under O.A.C. 

4901:l-38-03. The City shall commit to create a minimum of 

twenty-five new jobs and DE-Ohio shall provide economic 

development funding as follows: (1) $0 in 2009; (2) $2 million in 

2010; and (3) $1 million in 2011. The City of Cincinnati shall 

specify project milestones that include construction in progress 

and the procurement of additional public and private financing. 

DE-Ohio and the City shall file annual project reports before the 

Commission to vex-@ job creation. DE-Ohio shall recover one-half 

the Economic Development Contract, or $1 million in 2010 and 

$500,000 in 2011, through Rider DR-ECF during the ESP period. 

The remaining one-half' of the grant shall be funded by DE-Ohio. A 

copy of the anticipated arrangement between the City of Cincinnati 

and DE-Ohio is set forth as Stipulation Attachment 5. DE-Ohio 

and the City of Cincinnati shall file an application for approval of 

the economic development contract, conditioned on approval of 

this Stipulation, in a separate proceeding. The Parties further 

agree that DE-Ohia shall purchase from the City of Cincinnati 

20,263 streetlights located in the DE-Ohia service territory at the 

cost of approximately $4 million. Stipulation Attachment 5 sets 
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forth the settlement terms and conditions for the streetlight 

purchase involving DE-Ohio and the City of Cincinnati. 

Certain operating and maintenance costs of up to $50 million will 

be incurred at the Beckjord generating station beginning in 2009 

in order to allow the continued operation of the station. These 

costs are to be deferred and amortized over a three (3) year period. 

The deferral and amortization expense is included for recovery in 

Rider SRA-CD. The Rider SRA-CD rate is equal to the Rider IMF 

rate that ‘was approved by the Commission, and shall remain 

constant during the ESP period. 

16. 

17. During the ESP period DE-Ohio shall permit non-residential 

customers that purchase competitive retail electric service from a 

CRES provider to avoid Rider SRA-SRT; provided that such 

customers agree to remain of€ its ESP-SSO service through 

December 31, 201 1 and that if such customers desire to return to 

ESP-SSO service that they agree to return at 115% of DE-Ohio’s 

ESP-SSO price, including only the generation riders set forth on 

Stipulation Attachment 1. Such non-residential customers shall 

also receive a generation price shopping credit equal to 6Yo of the 

current Little ‘g’ price as specified in Stipulation Attachment 6. 

Non-residential customers that purchase competitive retail electric 

service from a CRES provider but choose to pay Rider SRA-SRT 
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and waive the shopping credit may return to the ESP-SSO price at 

any time without notice. 

The following customers who desire to return to ESP-SSO service 

need not pay 115% of DE-Ohio’s ESP-SSO price: 

18. 

a. RSP-MBSSO period contract exclusion: non-residential 

customers who as of September 30, 2008, are purchasing 

competitive retail electric generation service from a CRES 

provider under a contract that expires on or after .Ja.nus.rv 1, 

2009, may elect the ESP-SSO price if the customer, no less 

than sixty (60) days prior to the expiration of their current 

CRES contract, excluding contract extensions, notifies DE- 

Ohio of its desire to enroll in the ESP-SSO. 

b. ESP period contract origination exclusion: non-residential 

customers that enter a contract for the provision of 

competitive retail electric service with a CRES provider after 

December 31, 2008, may elect to enroll in SSO service 

beginning January 1,  2012, if the customer, no less than 

sixty (60) days prior to January 1, 2012, notifies DE-Ohia of 

its desire to enroll in the ESP-SSO at the expiration of its 

current CRES provider contract, excluding extensions. 

19. A s  reasonably practicable after Commission approval of the 

Stipulation in these proceedings, DE-Ohio shall initiate a 

collaborative process for the purpose of establishing an EBB as 
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generally proposed in its Application. DE-Ohio agrees that the 

CRES providers, Staff, and other interested parties may participate 

in the design of the EBB. The EBB shall be m open access 

platform and competitively neutral, and may utilize a third party 

independent operatar. The design and cost of developing and 

maintaining the EBB shall be discussed in the collaborative 

process and to the extent the Commission approves such cost 

recovery, the EBB will be developed and the actual costs incurred 

to develop the EBB shall be recoverable through Rider DR-IM or 

otherwise as agreed upon. 

Non-Residential customers (including CJovernrnental Aggregation) 

and Non Residential Minimum Stay provisions: 

20. 

a. Non-residential customers who have switched to a CRES 

provider on or after December 31, 2008, includmg 

governmental aggregation customers, may return to DE-Ohio, 

but must pay 115% of the ESP-SSO prke unless they qualify 

for the exemptions set forth in paragraph 18. 

b. DE-Ohio does not assess a separate charge far standby service 

or defauIt service on nan-residential customers. 

e. A non-residential custamer that returns to ESP-SSO service 

and is subject to pay 115% of the ESP-SSO price shall have no 

minimum stay requirement and may contract with a CRES 

provider in accordance with the normal enrollment process 
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except that mercantile customers as set forth in R.C. 

4928.01(A)(19), must remain on DE-Ohio's SSO service for 

twelve consecutive billing cycles if they return between May 

15, and September 16, of any year. If such customer wishes 

to purchase service from a CRES provider prior to the 

expiration af twelve billing cycles DE-Ohio, at its discretion, 

may negotiate an exit fee. 

d. Non-residential customers in a Governmental Aggregation may 

avoid Rider SRA-SRT and receive the credit as established in 

Stipulation Attachment 6 if the Governmental Aggregator 

notifies DE-Ohio at least sixty (60) days prior to the start of 

Governmental Aggregation of its intent to maintain the 

Governmental Aggregation through the remainder of the ESP- 

SSO period and it agrees that returning non-residential 

customers shall return at a price equal to 115% of the ESP- 

SSO price.11 Nothing herein prohibits an individual non- 

residential customer from contacting DE-Ohio to pay Rider 

SRA-SRT and Rider SRA-CD t.0 return at. the standard ESP- 

SSO price. 

2 1. Residential customers (including Governmental Aggregation) and 

residential Minimum Stay provisions: 

" 

passability of charges and shopping credits for residential government aggregation customers. 
The Parties agree that OCC shall have the right to carve out for litigation the issue of by- 
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a. Residential customers who have switched to a CRES provider 

on or after December 31, 2008, including residential 

governmental aggregation customers, shall have no minimum 

stay and may return to the ESP-SSO. 

b. DE-Ohio does not assess a separate charge for standby seMce 

or default service on residential customers. 

22. During the ESP period, DE-Ohio shall increase its funding for 

Home Energy and Weatherizatian Contracts to $1 million per year. 

Such contracts shall be extended for the duration of the ESP 

period as required, 

DE-Ohio shall contribute $50,000 per year through 2011 to the 

Hamilton County Community Action Agency, or another non-profit 

organization in DE-Ohio’s certified territory, to be used for 

distributing fans and/or air conditioners to qualifjling customers. 

DE-Ohio shall withdraw its request for approval of Rider SEW-NDC 

from these proceedings. The Parties recommend that the 

Cornmissiori authorize DE-Ohio to make market purchases with 

the objective of filling its short capacity position in a least cost 

manner with cost recovery through Rider SRA-SRT pursuant to 

paragraph 10. 

DE-Ohio’s Operational Support Plan shall remain as filed in these 

proceedings, except that existing waivcrs of Rider SRA-SRT 

(currently Rider SW) shall remain in effect. 

23. 

24, 

25. 
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26. DE-Ohio's Copra te  Separation Plan shall remain in effect as filed 

in these proceedings, except that DE-Ohio may transfer ta an 

affdiate or sell to an unaffiliated party the following gas-fired 

generating assets: Lee Station; Hanging Rock Station; Washhgtm 

Station; Fayette Station; and Vermillion Station, as these plants 

have never been used and useful in serving DE-Ohio load. Any 

such transfer is subject to approval by the Federal Energy 

Regulatory Commission (FERC) if necessary, but Commission 

acceptance of this Stipulation constitutes the approval of the 

Commission required under R.C. 4928.17. DE-Ohio agrees to 

withdraw from this proceeding and at FERC its request to transfer 

its previously used and useful assets. DE-Ohio may, however, 

during the ESP period, file an application before this Commission 

arid at the FERC to transfer its previously used and useful assets 

effective no sooner than January 1,2012, 

The Parties recommend that the Coxnmission find that DE-Ohio's 

ESP-SSO, as modified by this Stipulation, including its pricing and 

all other terms and conditions, plus any deferrals and future 

recovery of deferrals, is more favorable in the aggregate as 

compared to the expected results that would otherwise apply under 

R.C. 4928.142.12 

27. 

'' llie signatory CRES praviders take no position regding Paragraph 26 and do not support the 
deferrals of any additional generation-related costa but recognize that tllis Stipulation is a compromise of 
interests and issues among the Parties. 
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28. The Parties agree that beginning in 2010, by May 15 of each year 

covered by this Stipulation, the Commission will implement the 

significantly excessive earnings test as follows: 

DE-Ohio’s return on ending comman equity Will be computed 

using DE-Ohio’s prior year publicly reported FERC Form 1 

fmancial statements, including off-system sales, subject only to the 

following specific adjustments: 

NetIncorne 

o Eliminate all depreciation and amortization expense related 

to the purchase accounting recorded pursuant to the Duke 

EnergylCinergy merger, 

o Eliminate all impacts of refunds to customers pursuant to 

this paragraph, 

o Eliminate all impacts of mark-to-market accounting, 

o Eliminate all impacts of material, non-recurring 

gains/losses, including, but not limited to, the sale or 

dispositian of assets. 

0 CornmonEkpity 

o Eliminate the acquisition premium recorded to equity 

pursuant to the Duke Energy/Cinergy merger. 

Should the actual annual return on ending common equity for 

each review year, as adjusted pursuant to this paragraph, not 

exceed 15%, DE-Ohio’s return on common equity shall be deemed 
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to not be significantly in excess of the return on common equity 

that was e m e d  during the same period by public@ traded 

companies that face comparable business and financial risks. If 

such return exceeds 15%, such excess shall be refunded on a 

grossed-up for taxes basis, to Rider PTC-FPP customers over a 

period not to exceed twelve-months, plus a true-up to avoid any 

over- or under-recovery. Any refund required shall not cause an 

adjustment to earnings for the years refunded to or from. 

This Paragraph does not create a precedent for the 

computation of DE-Ohio’s return on common equity or the 

applicability of the significantly excess earnings test set forth in 

R.C. 4928.143 regarding any SSO that DE-Ohio may implement 

subsequent to December 3 1 ,  20 1 1. 

Effective on the date of the Commission’s Order approving this 

Stipulation, The Kroger Company shall have an one-hundred- 

eighty (180) day option to sell, and upon fifteen (15) days notice of 

The Kroger Company’s election, to exercise such option, DE-Ohio 

shall purchase approximately 45 transformers located in the DE- 

Ohio service territory (as more specifically set forth and listed on 

Stipulation Attachment 7) at the cost of $287,000, which reflects 

the net book value of such transformers based upon DE-Ohio’s 

original cost. 

29- 
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30. The Parties agree that DE-Ohio’s ESP Application, as amended by 

this Stipulation, complies with the state poIicies set forth in R.C. 

4 928.02. 

DE-Ohio shall continue its CoGreen program (Rider GP) through 3 1. 

December 3 1, 201 1. Rider GP is currently scheduled to expire at 

December 31, 2008. DE-Ohio shall work with any interested 

parties to revise the current REC tariff price to a price that is 

commensurate with the current market price and to include a R,C. 

4928.64 residential REC purchase program by June 30, 2009. 

Upon inquiry by a consumer considering the installation of 

renewable energy generation at the consumer’s site, DE-Ohio shall 

make information available to the consumer on net metering, 

interconnection and the REC purchase program. 

Pursuant to R.C 4928.143, and subject to DE-Ohio’s legal rights, 

including but not limited to the right to comments, apply for 

rehearing, and appeal, DE-Ohio shall conform to the Commission’s 

ESP rules as set forth in Case Nos. 08-777-EL-ORD and 08-888- 

32. 

EL-ORD. 

33. DE-Ohio agrees to an annual audit review of compliance with its 

Corporate Separation Plan, including, but not limited to a review of 

its Cost Allocation Manual. Such audit shall be conducted by an 

independent third party auditor or Staff at the Commission’s 

discretion. DE-Ohio shall fund the audit and receive cost recovery 
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through an appropriate rate mechanism approved by the 

Commission. 

Effective January 1, 2009, and continuing through the ESP-SSO 

period, DE-Ohio shall contribute $700,000 annually to benefit 

electric consumers at or below 175% of poverty level and who do 

not participate in PIPP. The contribution shall be made directly to 

the Hamilton County and Clermont County Community Action 

Agencies, SEL in Butler County, CAP Dayton in Warren County, 

and Adams-Brown Community Action. DE-Ohio, CUFA and the 

aforementioned agencies shall agree to the amount of distribution 

to each agency, program parameters, and reporting requirements. 

The Parties agree that all provisions of this Stipulation shall be 

effective January 1, 2009, except where specifically stated 

otherwise. Any adverse economic impact to DE-Ohio due to 

implementation delay, including carrying costs at the weighted 

average cost of long-term debt, shall be recoverable via the 

applicable rider@) during the next rider filing. 

34. 

35. 
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The undersigned Parties hereby stipulate and agree and each represents 

that it is authorized to enter into this Stipulation and Recommendation 

this 27 day of October 2008. 

Respectfully submitted, 

Paul A. Colbert, Trial Attorney 
Associate General Counsel 
Rocco D 'Ascenzo, Counsel 
Elizabeth Watts, Assistant General Counsel 
Amy Spiller, Associate General Counsel 
Duke Energy Ohio 
2500 Atrium 11, 139 East Fourth Street 
P. 0. Box 960 
Cincinnati, Ohio 4520 1-0960 
(5 13) 4 19- 1827 (telephone) 
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On Behalf of Duke Energy Ohio, Inc. 

Attorney Paul A. Colbert 
155 East Broad St, 2 1st Floor 
Columbus, OH 432 15 

f Staff of the Public Utilities Commission of Ohio 

Attorneys Thomas McNamee, William L. Wright 
Assistant Attorneys General 
PUCO 
180 East Broad Street, 9th Floor 
Columbus, OH 432 15 

On Behalf of People Warking Cooperatively, Inc. 

Attornef M a r y  W. Christensen 
Christensen, Christensen, Donchatz, Kettlewell, Owens 
100 E. Campus View Blvd., Suite 360 
Columbus OH 43235 

On Behalf of the Greater Cincinnati Health Council 

E. Har t  
44 1 Vine St, Suite 4 192 
Cincinnati OH 45202 

On Behalf of Direct Energy Services, LW,. 

Attorney M. Howard Petricoff 
Vorys, Sater, Seymour, and Pease LLP 
52 East Gay St 
Columbus OH 43215 
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On Behalf of Integrys Energy Services, Inc. 

- 
Attorney M. Howard Petric 
Vorys, Sater, Seymour, and Pease LLP 
52 East Gay St 
Columbus OH 43215 

On Behalf of National Energy Marketers Association 

Attorney Stephen. M. Howard 
Vorys, Sater, Seymour, and Pease LLP 
52 East Gay St 
Columbus OH 43215 

On Behalf of The Natural Resources Defense Council 

nry W. Eckhart 
St, Suite 2117 

Columbus OH 43215 

On Behalf of The Sierra Club, Ohio Chapter 

Attorney H nry W. Eckhart 

Columbus OH 43215 
50 West  B 1 oad St, Suite 2117 

On Behalf of Communities United for Action 

- 
Attorney Noel M. Morga 
Legal Aid Society of Southwest Ohio 
2 15 E Ninth S t  
Cincinnati OH 45202 
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Attorney Barth E. Royer 
Bell &; Royer Co LPA 
33 South Grant Ave 
Columbus OH 432 15 

On Behalf of Constellation NewEnergy, Inc. 

Vorys, Sater, Seymour, and Pease LLP 
52 East Gay St 
Columbus OH 43215 

On Behalf of Constellation Energy Commodities Group, Inc. 

/!L J / z p P ! c i  +k 
Attorney M. Howard Petricoff 
Vorys, Sater, Seymour, and Pease LLP 
52 East Gay St 
Columbus OH 43215 

On Behalf of Ohio Partners for Affordable Energy 

M J d k  ++ 
Attorneys David C. Rinebolt 
Colleen-L. Mooney 
231 West Lima St. 
PO Box 1793 
Findlay OH 45839 
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Attorney Thomas ,J. O’Brien 
Bricker 8b &Mer LLP 
100 South Third St. 
Columbus OH 43215 

On Behalf of Industrial Energy Users, Ohio 

Attorney Joseph M. Clark 
NcNees Wallace & Nurick LLP 
21 East State St, 17& Floor 
Columbus 014 432 15 

On Behalf of The Ohio Environmental Council 
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Attorney Barth I%. Royer 
Bell & Royer C o  LPA 
33 South Grant Ave 
Columbus OH 432 15 

On Behalf of The Kroger Company 

Aftorneys John W. Bentine, Mark S. Yurick, Matthew M. White 
Chester Wilcox & Saxbe LLP 
65 East State St, Suite 1000 
Columbus OH 432 15 
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On Behalf of the Ohio Consumers Counsel 

; Jeffrey L. Small 

.Jacqueline Lake Roberts 
Michael E. Idzkowski 
Ohio Customers’ Counsel 
10 West Broad Street, Suite 180 

On Behalf of The Ohio Energy Group 

Att6rneys David F. Boehm, Michael L. Kurtz 
Boehm Kurtz  8 Lowry 
36 East Seventh St, Suite 1510 
Cincinnati OH 45202 

On Behalf of The Village of Terrace Park 

Attorney Robert P. Malloy 
Wood & Lamping LLP 
600 Vine St, Suite 2500 
Cincinnati OH 45202 

On Behalf of Ohio Farm Bureau Federation 

Attorney Larry Gearhardt 
Ohio Farm Bureau Federation 
280 N. High St 
PO Box 182383 
Columbus OH 432 18 
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On Behalf of The American Wind Energy Association 

Attorney Sally Bloomfield 
Bricker 8 Eckler LLP 
100 South Third St 
Columbus OH 43215 

On Behalf of Wind on the Wires 

Attorney Sally Bloomfield 
Bricker & &Mer LLP 
100 South Third St 
Columbus OH 432 15 

On Behalf of Ohio Advariced Energy 

Attorney Sally Elbornfield 
Bricker & Eckler LLP 
100 South Third S t  
Columbus OH 432 15 

On Behalf of The University of Cincinnati 
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Attorney M. Howard Petricoff 
Vorys, Sater, Seymour, and Pease LLP 
52 East Gay St 
Columbus OH 432 15 
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On Behalf of The Ohio Association of School Business Officials 

Attorney M. Howard. Petricoff 
Varys,  Sater, Seymour, and Pease LLP 
52 East Gay St 
Columbus OH 43215 

On Behalf of The Ohio School Boards Association 

Attorney M. Howard Petricoff 
Vorys, Sater, Seymour, and Pease LLP 
52 East Gay St 
Columbus OH 4321s 

On Behalf of The Buckeye Association of School Administrators 

Attorney M. Howard Petricoff 
Vorys, Sater, Seymour, and Pease LLP 
52 East Gay St 
Columbus OH 432 15 

On Behalf of Morgan Stanley Capital Group, Inc 

Attorney Douglas M. Mancino 
McDermott Will & Emery LLP 
2049 Century Park East, Suite 3800 
Los Angeles, CA 90067 

On Behalf of Environment Ohio 

Attorney Amy Gornberg 
203 East Broad St, Suite 3 
Columbus OH 432 15 
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On Be fi a f of t he  Ohio Man&rers Association 

Bell & R o y e r z  LPA 
33 South Gr  t Ave 
Columbus OH 432 15 

On Behalf of The Commercial Group 

McDermott Will R6 Emery LLP 
2049 Century Park East, Suite 3800 
Los Angeles, CA 90067 

On Behalf of Wal-Mart Stores East LP 

. 
- / 

Attornefiouglas M. Mancino 
McDermott Will & Emery LLP 
2049 Century Park East, Suite 3800 
I a s  Angeles, CA 90067 

On Behalf of Sam’s Club East 

Attorn4 nouglas M. Mancino 
McDei-mott Will &I Emery LLP 
2049 Century Park East, Suite 3800 
Los Angeles, CA 90067 
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CERTIFICATE OF SERVICE 

I certify that a copy of the foregoing Stipulation and Recommendation was 

served on the following parties this 27th day of October, 2008 by regular U.S. 

Mail, overnight delivery or electronic delivery. 

Paul A. Colbert 

A n n  M. H o b ,  Esq. 
Jeffrey L. Small 
Jacqueline Lake Roberts 
Michael E. Idzkowski 
Ohio Consumers’ Counsel 
10 West Broad Street, Suite 1800 
Columbus, OH 432 15-3420 
hoW,occ. state. oh .us 

David C. Rinebolt, Esq. 
Colleen L. Mooney, Esq. 
Counsel far Ohio Partners for 
Affordable Energy 
23 1 West Lima Street 
Findlay, OH 45840-3033 
Drinebolt@jol. com 
Noel M. Morgan, Esq. 
Counsel for Communities United for 
Action 
215 E. Ninth Street, 500 
Cincinnati, Ohio 45202 
nmorgan@ 1 ascinti . org 

John W. Benthe, Esq. 
Mark Yurick, Esq. 
Matthew S. White, Esq. 
Counsel for the Kroger Company 
Chester, Wilcox 8r, Saxbe, LLP 
65 East State Street, Suite 1000 
Columbus, Ohio 432 15-4213 
ibentin@,cwslaw.com 
mvurick@cwslaw.com 
rnwhit&,cwslaw.com 

Amy Gomberg 
Environment Ohio 
203 East Broad St., Suite 3 
Columbus, Ohio 432 15 

William L. Wright, Esq. 
Thomas W. McNamee 
Assistant Attorney General 
Public Utilities Commission of Ohio 
180 East Broad Street, 9th Floor 
Columbus, Ohio 43215 
William,WEigh~uc.state.oh.us 
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Samuel C. Randazzo, Esq. 
Joseph M. Clark, Esq. 
Counsel for Industrial Energy TJsers- 
Ohio 
McNees Wallace 8s Nurick LLC 
21 E. State Street, 17th Floor 
Columbus, Ohio 432 15 
srandazzai$mwncmh. corn 
i c1arW.mwncm.h. corn 
Nolan Moser 
The Ohio Environmental Council 
1207 Grandview Avenue, Suite 201 

nmoser@theOEC.ora 

Bobby Sin& 
Integrys Energy Services, Inc. 
300 West Wilson Bridge Road, Suite 
350 
Worthington, OH 43085 
bsin&@htemsenerfl;y.com 

David F. Boehm, Esq., 
Michael Kurtz, Esq. 
Counsel for Ohio Energy Group 
Boehm, Kurtz & Lowry 
36 East Seventh Street, Suite 1510 
Cincinnati, Ohio 45202 
dboehm@bldlawfirm .corn 
M. Howard Petricoff, Esq. 
Steven M. Howard, Esq. 
Counsel for Integrys Energy Services, 
Inc., 
Direct Energy Services L E ,  
Coiistellation NewEnergy, Inc. and 
Cons tellatioa Energy CAmmodi ties 
Group, Inc., Ohio Assaciation School 
Business Officials, Ohio School Board 
Assaciation, Buckeye Association of 
School Administrators, 
University of Cincinnati 
Vorys, Sater, Seymour and Pease LLP 
52 East Gay Street 
P.O. Box 1008 
Columbus, Ohio 432 16- 1008 
mhpe tricoffGjvorvs. corn 

COlurnbUS, OH 432 12-3449 

- 

- 

-.- 
Thomas .J. OBrien, Esq. 
Counsel for City of Cincinnati 
Bricker & Eidbrler LLP 
100 South Third Street 
Columbus, Ohio 432 15-4236 
tobriembricker. corn 

Gary A, Jeffiies 
Dominion Resources Services, Inc. 
501 Martindale Street, Suite 400 
Pittsburgh, PA 152 12-5817 
Garv.A. JeffriesGiIdom. corn 

Douglas E. Hart 
Greater Cincinnati Health Council 
441 Vine Street, Suite 4192 
Cincinnati, OH 45202 
dhar@d oug;lasehart.com 

- 

Barth E, Royer, Esq. 
Counsel for the Ohio Environmental 
Council and Dominion Retail, Inc. 
33 S. Grant Street 
Columbus, Ohio 432 15 
b&oyer@aol.co;n 
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~ a l l y  W. Bloomfieid 
Terrence 0Z)annell 
American Wind Energy Association, 
Wind on the Wires, 
Ohio Advanced Energy 
100 South Third Street 
Columbus, Ohio 432 15-4236 
sbloomfield@bricker. corn 
todonneW3bricker. c om 

--- 
Craig G. Goodman, Esq. 
National Energy Marketers Association 
3333 K Street, N.W., Suite 110 
Washington, DC 20007 
cmo&an@enermarketers. corn 
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Larry Gearhardt 
Ohio Farm Bureau Federation 
280 N. High Street 
P.O. Box 182383 
Columbus, OH 432 18-2383 
LGerheardt@cd'bf.org 

Langdon D. Bell 
Ohio Manufacturer's Association 
Bell 86 Rayer Company, LPA 
33 South Grant Avenue 

LBeU 3maol.com 
C o l ~ h u s ,  OH 43215-3927 

-- 
i%&ry W. Eckhart, Esq. 
The Natural Resources Defense 
Council and The Sierra Club of Ohio 
50 W. Broad Street, #2 117 
Columbus, Ohio 43215 
henrveckhart(ii,aol. corn 

- 
Douglas M. Man&o 
The Commercial Group, 

Sam's Club East 
McDermott Will & Emergy LLP 
2049 Century Park East 
Suite 3800 
Los Angeles, CA 90067-32 18 
dmancino@&nwe.com 

Wd-Mar t  Stores East, LP 
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Stipuiatiun Attachment 1 

Electric Security Plan price Structure (Note I) 

Generation 
e Avoidable Generation Charges 

o Priceto-Compare (PTC) 
y Base Generation CpTc-BG) 

u Annually Adjusted Component (PTGAAQ 
Fuel, purchased Power & Emission Allowances (PTC-WP} 

Tlnavoidable Generation Charges 
o System Resource Adequacy (SRA) 

m Capacity Dedication (SRA-CD) 
B Market Capacity €'ur&ases (SRA-SRT) (Note 2) 

o Regulatory Transition Charge (RTC) 

Transmission 
Avoidable Transmission Charge (TCR) 

Distribution 
o lnfr-astructure Modevnization (DR-IM] 
0 Energy Efficiency (DR-SAW) 
Q Economic Compelitiveness Fund @R-ECF) 

Note 1 : This price structure excludes various existing charges and riders that are not 
specifically identified in Duke Energy Ohio's ESP Application 

Note 2: Market Capacity purchases (Rider SRA-SRT) m y  be avoidable by non- 
residential consumers under certain conditioas further -bed in paragraph 17. 
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Stip0lr;tion Attachment 4 

e 

e 

e 

Non-Residential lnta-ruptible Program 22 
Backup CJenerathg Facility Program 

Key Provisions 

Contract Term: 1 - 3 years 
Capacity Payments; 

o Reliability Program: Baaed on avoided cost of generation resources, and validated 

o Economich-ograrn: None 

o Reliability Program: Based 011 avoided MSO hourly LMP 
o Economic Program: Based on XX% avoided MISO hourly LMP (less $3WMWh} 

against market-based capacity resources 

Energy Payments: 

Advanced Notification: 1 0 minutes - 12 hours 
Buy-Though; Available during ROEI-MISO declared events at 125% of hourly LMP 
Load Reduction: Customer selects €ked redudon or firm dmmd level 
Progtam Options: Summx pgrm or Year-mmd program 
Generator Requirements: 

o Metering Additional metering may be required 
n Periodic Testing: Required to demonstrate availability and capacity value 
n Load Shifting: Other load shifing resources dowed 

RTP Eligibility: Duplicate compensation for same demand reduction is not allowed 
Hours/Number of h tmpt ions  per Year: Customer selects from available options 
Duke Energy: May call up to 2 interruptionslyear without buy-through capability 
MISO Module E Requirements: 

o MISO may call 5 interruptions per year without buy-through capability 
o MIS0 can call whenever BEL4 2, Step 1 Emergency AIert Ixvel is declared (nrax 5) 
o M i h u m  event duration of 4 hours 
o MIS0 non-compliance costs based on 125% of hourly LMP md RSG prices 
D Failure to comply with rVLIs0 declared events could result I1 expulsion from program 
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Stipulation Attachment 5 

Settlement Between DE-Ohio and the City of Cincinnati 

A. Economic Development Contract 

Duke Energy Ohio, Inc., (DE-Ohio) and the City o f  Cincinnati (City), desire to 
enter a contxact to provide economic development h d s  to the City for the purpose of 
creating jobs and fostering economic development within the City of Cincinnati. 

The City is a mercantile customer of DE-Ohio with an annual load in excess of 42 
million MWH. This contract fiuthers the state policy set forth in R.C. 4928.02 by 
strengthening the ecoilamy within the City through the creation of a significant number 
of jobs over a three year time period during a time of general economic duress. 

The project proposed by the City, the development of a street car system in 
downtown Cincinnati, extending to the Over-the W n e  neighborhood, is not a retail 
project and is projected to create both construction-phase jabs, as well as permanent jobs 
within the City. If, for m y  reason, the City does not go forward with the street car 
praject it will, with the Conmission’s approval, substitute another economic 
development project set forth in its reports to the Commission. The City is committed to 
projects that create a minimum of twenty-five (25) jabs during the three-year ESP period. 
The average hourly rate o f  the jobs shall exceed 150% of the federal minimum wage- 

The City is a major employer in the Cincinnati area. It has significant financial 
resources to draw upon. The street car project may include federal, state, local, andor 
private support in addition to the monies approved by the Public Utilities Commission of 
Ohio, if any. There are significant ancillary benefits to the project including significant 
additional tax revenues. The largest benefit is expected to come from the economic and 
business development along the street car corridor, The streetcar system alone is 
expected to consume approximately 7.5 million kwh per year, once fully operational. 
The City agrees to maintain the incremental employment for a period of three yem 
beyond the date of initial operation, 

DE-Ohio agrees to provide the City $2 million during 2010, and $1 million during 
201 1. DE-Ohio shall apply for recovery of half the funds equal to $1 million during 
2010, and $500,000 during 201 1 through its Rider DR-ECF conditioned upon approval 
for recovery by the Public Utilities Commission of Ohio (Commission) through a case 
filed during 2009 and upon the City meeting project milestones including but not limited 
to the creation of jobs within the City of Cincinnati. The City agrees to create a 
minimum of twenty-five (25) jobs through direct employment or indirect employment. 
Direct employment shall be incremental employees dedicated to the project above those 
employed by the City on January 1, 2009. Indirect employment shall be new jobs 
associated with a project sponsored by the City. 
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The City shall maintain the increased level of employment for at least three years 
the date of initial Operation. If the City does not maintain the increased level of 

employment DE-Ohio shall refund $1.5 million ta customers over a twenty-four (24) 
inon& period. 

The City and DE-Ohio shall report to the Cornmission the number of jobs created 
and the forecast of incremental jobs annually beginning January 1 $20 10, and ending Date 
TBD. 

This Economic Development Contract shall terminate upon completion of 
reporting during the three years after initial operation. 

IB, Streetligbts 

DE-Ohio agrees to purchase fiom the City approximately 20,263 existing 
:ht-i:blhghts, which are identified in Attachment A, that are attached to DE-Ohio’s utility 

~I’SLES located outside the City’s central business district. The purchase is subject to the 
following ternis and conditions: 

I.  The purchase price shall be approximately $4 million for all streetlights 
owned by the City outside of the City’s central business district. 

2. DE-Ohio shall remit the fidl purchase price to the City within 120 days 
of the execution of a Stipulation. The City shall execute a bill of sale 
transferring title to the streetlights to DE-Ohio when DE-Ohio remits the 
full purchase price. The $4 million shall be designated for the City’s street 
car project, or another economic development project as determined by the 
City should the street car project not go forward. A portion of the $4 
million may also be designated by the City to offset the cost of those 
streetlights required to be replaced under the terms of the agreement. 

3 .  Upon payment of the purchase price by DE-Ohio, the City shall be 
charged consistent with the energy portion of Rate OULS (or its successor 
tariff) and with the maintenance portion of Rate O L E  (or its successor 
tariff). The existing streetlight maintenance contract will be rescinded. 
Should any of the 20,263 streetlights require replacement following 
transfer of the streetligbts to DE-Ohio, such replacement shall be under the 
term of the capital equipment portion of DE-Ohio’s Rate OL-E (or its 
successor tariff) except as stated below. Tlie term “streetlight” is inclusive 
of a bracket arm, luminaries and associated wiring. 

4. For the fust ten years following purchase, regardless of the actual number 
of streetlights replaced, DE-Ohio agrees to charge the City on an annual 
basis far the actual cost of streetlights replaced but not to exceed the 
replacement costs of 2000 streetlights. Should any more than 2000 
streetlights be replaced within a calendar year, the capital and carrying 

2 
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costs to replace those additional streetlights shall be carried over to the 
following calendar year and paid during that year, subject to the same 
2,000 streetlight limit. At the end of the ten year period, the City shall be 
responsible for any balance remaining associated with Streetlights replaced 
during the ten year period. 

The Parties agree to work together to determine the cost-effectiveness of 
installing new energy efficient lighting technologies as replacement 
fixtures. 

5. The Parties agree that DE-Ohio shall remove any third-party (non-City of 
Cincinnati) attachments that rnay exist on the streetlights. 

C. Life Safety Signs 

On or before December 3 1,2009, the City will remove all “Life Safely Signs” 
from DE-Ohio’s utility poles, Life Safety Signs are those signs described in Attachment 
B. 

The City further agrees that it will not install any new or additional Life Safety 
Signs on DE-Ohio’s utility poles. 

In the event DE-Ohio discovers the attachment ofLife Safety Signs to its utility 
poles after December 3 1,2009, the Parties agree that the City will remove those signs 
within 30 days’ notice from DE-Ohio. 

D. Remaining, Existing Attachments 

The Parties agree to work together to promptly address any situations where a 
The Parties further agree that any City attachment may be a violation of the NESC. 

known violations that create an immediate hazard rnay be repaired or removed without 
notice to the other Party. 

The Parties will work together to establish a no-cost Application and Permit for 
Attachment Process and Sign Guidelines. The City shall not be required to perronn an 
audit of its existing attachments. In addition, the City shall not be required to go through 
the Application and Pennit Process for existing attachments until DE-Ohio notifies the 
City of the existence of non-permitted or unauthorized attachments. Upon such 
notification the City shall submit each such attachment to the agreed upon Application 
and Permit for Attachment Process within 30 days, 

This provision is not intended to contradict or replace the terms and conditions to 
which they are subject pursuant to the Application and Permit for Attachment Process. 

E. Future Attachments 

3 
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The Parties agree that they will utilize the Application and Permit for Attachment 
Process and the Sign Guidelines to be jointly established by the Parties with respect to 
any future requests of the City to make attachments to DE-Ohio’s utility poles. 

F. PermitFees 

The Parties agree that DE-Ohio shall support a revision to the pole attachment 
(PA) tarifT filed in connection with its electric distribution rate case, pending under Case 
No. 08-709-EL-AIR. The revision shall exempt municipalities from attachment fees 
provided those municipalities timely remove life safety signs, equipment, and lights from 
DE-Ohio’s utility poles, enter into pole attachment agreements or otherwise submit to an 
application and permit process for any future pole attachments, submit my existing, non- 
permitted (i. e., unauthorized) attachments to an application and permit process, and 
timely correct any attachments that violate NESC or other applicable regulation. 

The above revision to the pole attachment tariff shall ensure that the City of 
Cincinnati will not be responsible for paying pole attachment fees for existing or new 
attachments now or in the hture. If the revisions to the pole attachment tariff are not 
accepted by the PUCO, the City and DE-Ohio will enter into a pole attachment 
agreement which clarifies that the City will not be responsible for paying pole attachment 
fees far existing or new attachments now or in the future. 

The Parties agree that effective January 1, 2009, that if the relocation of existing 
DE-Ohio overhead and/or underground electric facilities in the public rights-of- 
way are necessary to accommodate a City public improvement project, then the City shall 
not assess DE-Ohio street opening permit fees typically charged in order to compensate 
the City for its costs to review and process DE-Ohio’s relocation proposal. 

6. Future Audit 

The Parties agree that DE-Ohio may, at its discretion and at its sole expense, 
conduct an audit of its system for purposes of i d e n t i ~ n g  attachments. 

The Parties further agree that if the audit reveals the existence of non-permitted or 
unauthorized City attachments or City attachments that violate the NESC or other 
applicable regulation, the Parties agree that the City will remove or make application for 
the attachments within 30 days’ notice from DE-Ohio, The Parties fiuther agree that any 
known violations that create an immediate hazard may be repaired or removed without 
notice to the other Party. 

H. Miscellaneous Provisions 

The City agrees that it will not assert any opposition to the proposed pole 
attachment tariff within DE-Ohio’s electric distribution rate case, pending under Case 
NO. 08-709-EL-AIR. 

4 



Case No. 2008-00495 
Attach. STAI;F-DR-01-013(a) 

Page 62 of 67 

On Behalf of DE-Ohio On Behalf of the City of Cincinnati 

5 
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Rate CUR, (Rev. CIaw 01, a, 04. '188 l a  only) 
Summer. First 1000 kWh 
Summer, Additional kWh 

Winter, Additional kWh 
Winlar, FlMt IWO kWh 

Rate DS, Seconw Distribut'm Voltage 
F& 1000 kW (I per kW) 
Additional kW ($ per kw) 
Billing Demnd Times 300 
Addhoml kwh 

Rat0 GS-FL, dptbnal Unmstored 
kWh Greater Then or Eqml lo 540 Hours 
kWh Less man 540 Hours 

Rate SR-ADPL, C)gt io~l  Unmetered 
All kWh 

Rate EH. Optimal EleGbfc Space Hestlng 
All kWh 

Rate DM. Secondary Dist. Service, Small 
Summer, Frst 2530 k w h  
Summer, Next 3200 kWh 
Summer, Addlbonal Kwh 
Wnler, Fimt28W kWh 
Wirter. W 3200 k w h  
Wnter. Awitionel kWh 

Rate DP, Service at Primary DistVottage 
Ffrst 1000 kW ($ per kW) 
Additional kW ($ per kw) 
Billing Demand Tlmes 300 
Additionel kwh 

Rate 73, Service at Transrnladon Voltage 
First 50,000 kVA ($ per kVA) 
Additional kVA ($ per kVA) 
Billing Demand Times 300 
Additional kWh 

Rate TL, Traffic Lighting Service 
AB kWh 

Rate SL. SIreet Lighting SUM-= 
Rate OL, Outdoor Llghiing Senrice 
Rats NSU, sfmet Llghtfng 
Rate NSP, Privata Outdoor Lighting 
Rato SE, sthet Lighting Service 

All kWh 

Rate SC, street Lighting 
Eneqy only- All kwh 
Units - All kwfi 

Rate UDLS, U n d m d  Outdoor L;elding 
All kWh 

Big T; 
A 

5.0664 
6.3531 
5.0664 
2.0648 

.$ 7.6574 
$ 8.0674 

1 .I3366 
2.8bie~ 

7.1 760 
8.1 484 

7.1 760 

3.3405 

7.0728 
1 .En 73 
0.9004 
5.6302 
18172 
0.10639 

s 8.9150 
6 5.4550 

2.8888 
1.7782 

$ 8.3830 
d 6.0430 

18BW 
l.64a1 

1.9148 

RMer RTC 
6 

0.- 
0.7556 
0.8484 
0.3877 

08982 
0.01M 

k67lQ 
0.671 9 

0.6719 

0.6719 

1.2166 
0.3221 
0.2484 
0"San 
0.3203 
0.2442 

0.6850 
. 0.01OD 

0.5530 
0.0100 

1)2280 

Little 'g' 
C = A - B  

4.4184l 
5.5878 
4.4180 
1 .me 

$ '3.8574 
$ 8.0674 

l.5576 
1.6268 

6 5041 
7.4785 

6.5041 

2.6666 

5.8582 
1.4952 
0.6520 
4.8480 
1.4969 
0.61 91 

ri 6.8250 
0 5.4550 

22048 
1.7682 

S 5.3830 
s 80430 

1.4404 
1.6381 

1.6858 

3 1094 0.2290 2.8804 

1.3749 0.2290 1.1468 
3 1DB4 02290 28804 

0.2651 
0.3358 
0.2651 
0.1w)o 

1 

$ 0.4594 
$ 6.3834 

0.1175 
0.0976 

0 . W  
0.4'486 

0.3902 

0.1601 

0,3514 
0.0897 
0.0391 
02783 
0.0698 
0.0374 

S 0.4149 
s 0.3273 

0.1323 
O.IOB1 

0 0.5030 
0 0.96ZB 
, 0.0864 

0.0983 

0.1011 

0.1728 

O . . W  
0.1728 

j 

1 

1 

1 
1 J 

1.4148 0.2290 1.1868 0.071 1 
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Address 
-7 

1 1390 Montgomery Rd 
550 Old St Rt 74 
550 Old St Rt 74 
2443 Harrison 
428 Qxford state ~d 
6725 Dick Flynn BI 
3760 PaxtDn 
1280 Ohio Pk 
3491 Nwfh Bend Rd W 
2900 US Rt 22-3 W 
1868 Seymour 
71 32 Hamilton 
6401 Calerain 
6950 Miami Rd 
8241 Vine 
2 ConyVV 
800 Main 

surburb 

Montgomery 
Mt Carmel 
Mt Carme! 
Wesiwood 
Amanda 
Goshen 
Hyde Park 
Amelia 
White Oak 
20 Mi Stand 
Bond Hill 
N Coil Hill 
Qmbeck 
Madeira 
Hartwell 
Corryvllle 
Milford 

800 Loveland Maderia Rd Loveland 
5575 Galbraith Rd E Kenwood 
7401 WoosterPk Plainvifle 
4777 Kenard Winton p1 
4777 Kenard Winton PI 
12164 US Rc 42 S hartxlville 
5420 Liberty Fairfield Rd fvlaustawn 
8800 Bewhmont Cherry Gtv 
2280 Ferguson Rd Westwood 
10595 Springfield Rd Woodlawn 
5830 Harrison Dent 
2100 Beechmont Mt Wash 
21 0 Sterling Run Blvd Mt Omb 
4001 St Rt 128 Haoven 
5100 Terra Firma Dr Mason R 
11350 Grooms 31ue Ash 
4530 Eastgate BI Glen Est@ 
9690 Colerain Bevis 
7580 Beechmont Fweshilie 
8328 Princeton Glendale FPort Union 
1093 St Rt 28 Mulberry 
560 Wessel Or Fairfield 
1212 Kemper Rd W Forest Pk 
5080 Ddhi Delhi HIS 
7855 Tylersvitle Rd Maod 
61 65 GLENWAY AVE. WESNVoOD 

Krogw Ca. 
List of Transformers 

Vintaatb veaf 

1988 
1996 
1985 
1973 
1990 
MOO 
1989 
1994 
1988 
1956 
1900 
2001 
1988 
2002 
1981 
1981 
1993 
1080 
1988 
2000 
1994 
I906 
1994 
1998 
1988 
1995 
2000 
2000 
2002 
zoo0 
19g9 
2003 
1994 
1989 
1997 
2003 
1990 
1991 
2002 
1987 
2002 
1973 
200 5 

Transformer # 

X24-24 
6c-2874 
6C-2873 

K9-3 
BTO-2532 
CLW651 
HMO4303 
2oc 2092 
Jl4-C-6 
W83-243 
Ql5-18 
HMO-3286 

Kl6-15 
HM65318 
P17-5 

09-11-33-21 
CLO 11 
230-1 

VI747 
W-11.363 
012452 
012-651 
1126-236 

5C 2888 
J8-682 

58BT-I 493 

P22-215 
HMO-255 
V6-600 
BRO-87 

HMO-1 950 
WR0-3402 

V24-500 
6C 460 
J20-346 

HMO07553 
BTW784 
2%-1951 
8710-3779 
N25-15 
J5-34 

HMO-7726 
78BT-77 

Stipulation Attachment? 

S k e  - 
750 
500” 
500 
‘500 

1 OW 
750 

1500 
1000 
750 

IO00 
500 
750 

1000 
750 
500 
500 

1500 
750 
500 

75D 
500 
750 
750 
7cio 
750 

1000 
1000 
1Looo 
1 om 
1000 
750 
300 
500 
750 

MOO 
750 
750 

IO00 
750 
750 
750 
750 

aoo 

- Serial # 

83J6207279 
HI2844223296 

856OM10578 
K8553251738A 

21353724Dl 
HI1250030300 

89j451144 
93650078 

86JA6Q1214 
WA39476 

H13287004301 
88JBB06082 

HI3763654202 
NO1 7837l’LSA 

81Z&81A001 
SQ930117AI 
79JMl11212 

88J246229 
8H14470W799 

Q248fi94TWJ 
3480424395 

93850067 
f-113930354697 

88J241314 

a w ~ m m 5  

H lrF28625441)9 
HI4402844200 
HI3301783503 
HI2912572300 
HI3776894398 
HlZ874553W3 

939004973 
885H22403 

195721 01597 
H f3854894003 

90J761221 

HI1676431 102 
8760075$9 

H13962754502 
2-561 01 

HI509059004 

mi 41  am^ 

! 
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THE CINCINNATI GAS & ELECTRIC COMPANY 
SETTLEMENT PlSTRlBUnON RATES 

CASE NO. O!%!i%EL-AIR 

LINE RATE CLASS I CUSTOMER DISTRIBU7lOM 46 OF 
NO. CODE DESCRIPTION BILLS SALES REWNUE REVENUE 

(A) (B) (Ct (D) (9 (GI 

(KWH1 ($1 [W 
RESIDENTIAL 

1 RS RESIDENTIAL SERV 7,753,637 7,g 37,8a6,740 i 77,285,069 
2 ORH OPTIONAL HWTIMG SERVICE 2,447 7,a72,162 155.362 
3 TD OPTfONAL TIME OF DAY SERVICE 653 41 6,418 13,224 
4 TOTAL R€SIDEWIAL 7,758,737 7,148,975,320 177,453,1355 i 00.00% 

5 
6 
7 
8 
9 
10 
11 
12 

NON-RESIDENTIAL 
DS 5EC DlSTRl5UTlON SERV 
DS RTPSEC DISTRIBUTION SERV RTP 
GSFL UNMTRED SMALL FIXED LOAD 
Et-l ELEC SPACE HTG 
DM SEC DlST SERV-SMALL 
DP PRIM DIST VOLTAGE 
DP RTP P RIM DlST VOLTAGE RTP 
TOTAL DIST RlBUTlON 

16 TS TRANSMISSION SERV 
94 
15 TOTAL TRANSMISSION 

TS RTP TRANSMISSION SERV RTP 

TOTAL NON-RESIDEWM. 

i 
i 
i 244,245 7,3623 60.41 9 82,130,326 66.77% 

346 9,972,922 183,871 0,tSDAo 
4,651 29,437,207 474,650 0.39% 
5,024 106271,601 1,264,595 1.03% 

470,272 535.560,w 17,595,273 14.3056 
3,457 2,221.867.890 10,525,563 15.87% 
300 78,956,543 w.805 0.48% 

728,295 10,344,226,676 121,768,883 %.#% 
I 

-- 
j 

829 3,270,715,976 'I ,196,289 0.97% 
69 --. 71,520,W 36.017 0.03% 

$,232,206 1.00% 
-I_- 

698 3,342,244,020 
- 

720,993 13,686,470,696 123,OaO,8SS 1OD.DOX 
L 
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CASE NO. 08 -920-ELSS0, ET AL 
STIPULATION ATTACHMENT 9 

1. Reserve CaD w. DE-Ohio will provide existing distribution reserve capacity at 

no charge for existing load during the ESP period' for GCHC member hospitals. 

2. -Feed er. DE-Ohio will provide an additional distribution feeder to any 
GCHC member hospital, without an existing second feed, requesting such service. 
The cost of the additional feeder will be recovered from the requesting GCHC 

member through an applicable rate Rider or Excess Facilities Charge using a rate 
of return component no greater than that approved by the Commission in Duke's 

distribution rate case, Case No. 08-709-EL-AiR. 

3. Pavment for Avaiiable E rnermmv Generation Camcity. DE-Ohio agrees to 

compensate GCHC member hospitals who participate in a non-residential 

capacity pilot program 8s follows: 

. .  

a. During the first year of the ESP period, participating GCHC members who 
participate in m approved program consistent With MISO Module E 

requirements will receive capacity payments at the higher of the market 
based price or $40/kW per year. The Parties recommend that DE-Ohio 

recover Capacity payments through Rider SRA-SRT. I f  cost recovery i s  

denied DE-Ohio may prospectively adjust capacity payments to a level 

where the Commission is expected to permit cost recovery, In such event, 

participating GCHC members shall have the ri&t to withdraw b i n  the 
program. 

b. Capacity credits during subsequent years of the ESP period will be based 
upon DE-Ohio's avoided cast of generation capacity and verified against 

market-based capacity resources. The Parties recommend that credits be 
recovered through Rider SRA-SRT. Participating CKHC members shall 

have the right to withdraw from the program if approved credits are 
unsatisfactory to them. 

DE-Ohio agrees to compensate QCHC program participants for energy 

during a capacity call based on the DE-Ohio's avoided cost of energy 

during an interruption period. During the first yeas of the ESP period, 

c. 

' The ESP period is def ied as the period beginning January 1,2009 and ending 
December 31,201 1. 
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GCHC members participating in the program. Vrill receive mergy 

payments at a rate of $0.1 1 kwh. The Parties recommend that DB-Ohio 

recover Energy payments through Rider PTC-FPP. If cost recovery is 
denied DE-Ohio may pmspectively adjust Energy payments to a level 

where the Commission is expected to permit cost recovery. In such event, 
participating GCHC members shall have the right to Withdraw f?om the 

program. 

d. The maximum number of capacity call h o w  dun'ng any cdendar year of 

the ESP period will be limited to 400 hours. 
e.  The program shall be applicabIe to existing and new generation capacity 

of GCHC's participating member hospitals during the ESP period. M e  
Energy Ohio guarmtees that members of the GCHC having surplus 

generating assets will be provided each year of the ESP the opportunity to 

contract that capacity to DE-Ohio as well as additional Capacity up to 3 

MW they might add at various times during the ESP. 

4. E n a w  Img~ovem ent/Efficiencv. Demand-Res- - DE- 
Ohio agrees to provide funds of $15Ok annually (to be paid quarterly beginning 
Janimy 1,2009) during the ESP period to GCHC for GCHC to use in support of 

energy initiatives for its member hospitals, long-term care facilities and other 

affiliate members including but not limited to, such purposes as energy-related 
programs for patient safety, reliability, energy efficiency, cost-control, alternative 

resources, research and development and any related program or ahillistrative 

expenses. 

5. QQ& e Generati 'on Service Tan 'a - DE Ohio agrees to work with GCHC member 

hospitals, long-term care facilities and affiliate members to develop an onsite 

generation service tariff for Commission review and approval. The tariff will 

include back-up service from DE-Ohio owned on-site generakion assets. In case 

of failure of DE-Ohio on-site generators, the load served by such generator will 

retun to the DE-Ohio system provided such service is available. 

6 .  Service Immovement for G C f f C l  Me mbers - DE-Ohio will work with 

GCHC member hospitals to develop: 

a. Coordinated Work Plans that enhance communication, advance notice and 
coordination of operations and maintenance of distribution fders  with 

2 
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In the Matter of the Application af Dulse 
Energy Ohio, Inc., for Approval of an Electric ) 
security Plan. 

In the Matter of the Application of Duke 1 
) 

Accounting Methods. 1 
Energy Ohio, he., for Approval to b e n d  

In the Matter of the Application of Duke ) 
Energy Ohio, Inc., for Approval of a ) 
Certificate of Public Convenience and ) 
Necessity to Establish an Unavoidable ) 
Capacity Charge(s). ) 

In the Matter of the Application of Duke 1 

Tariff. 1 
Energy Ohio, hc., for Approval to Amend its } 

Case NO. 08-920-EL-SSO 

Case No. OS-921-EL-AAh4 

Castr NO. 08-922-EL-WC 

C a ~ e  NO. 08-923-ELATA 

OPINION ANDORDER 

APPEARANCES ,.,,......... , ... ..................................... .., .,..... ,.....,..., ..... ,., ..... , ............. .... .......... ,.. .......... 3 
OPINION. ... , ..... ,....... .. ......................................,...,...... , .... .... ........................... ....,........ ................. ..... 4 
I. BACKGROUND AND HTSTORY OF THE PROCEEDINGS ...................................... .... 4 
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The Commission, coming now to consider the testimony and other evidence 
presented in these proceedings, hereby issues its opinion and order. 

APPEARANCES 

Paul A. Colbert, Rocco 0, D'Ascenzo, and Elizabeth HI. Watts, 155 East Broad Street, 
21" Floor, Cah.mbus, Ohio 43215; Amy B, Spiller, Room 2500, ATII, 139 Easf Fourth Street, 
cinchnati, Ohio 45201; and Catherine E. Heigel, 526 Sou& Church Street, charlotte, North 
Carolina 28202, on behalf of Duke Energy Ohio, Inc. 

McNees, Wallace & Nurick LLC, by Samuel C. Randazzo and Joseph M. Clark, Fifth 
Third Center, Suite 1700, 21 East State Street, Columbus, Ohio 43215, on behalf of 
Industrial Energy Users-Ohio. 

Boehm, Kurtz & Lowry, by David F. Eoehm and M&el L. Kurtz, Suite 1510,36 
East Seventh Street, Cincinnati, Ohio 45202, on behalf of Ohio Energy Group. 

David C. Rinebolt and Colleen L. Mooney, Fourth Floor, Suite 5,337 South Main 
Street, Findlay, Ohio 45839, on behalf of Ohio Partners for Affordable Energy. 

Bricker & W e r  LLP, by Thomas J. O'Brien, 100 Sauth Third Stretrt, Colmbus, 
Ohio 43215, on behalf of the aty of Cincinnati. 

Chester, Willcox & Saxbe, LLP, by John W. Bentine, Mark S. Yurick, and Matthew S. 
White, Suite 1000, 65 East State Street, Columbus, Ohio 43215, on behalf of the Kroger 
Company. 

Vorys, Sater, Seymour and Pease LLP, by M, Howard Petrimff and Stephen Euz 
Howard, 52 East State Street, Columbus, Ohio 43226, on behalf of Constellation 
NewEhergy, Inc.; Constellation Energy Commodities Group, Inc.; Integrys Energy 
Services, Inc.; and Direct Energy Service, LLC. 

Christensen, Christensen, Donchatz, Kettlewell & Owens LLP, by Mary W, 
Christensen) 100 East Campus View Boulevard, Columbus, Ohio 83235, on behalf of 
People Working Cooperatively. 

Bell & Royer Co., WA, by Barth E, Royer, 33 South Grant Avenue, Columbus, Ohio 
43215, on behalf of the Ohio Environmental Council and Dominion Retail, Lnc. 

McDerrnott, Will & Emery, by Grace C. Wungf 600 W e e n t h  Street, NW, 
Washington, ZX: 2000,5, on behalf of Wal-Mart Stores East, LP; Sam's Club East; and 
Macy's Inc. 
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Janine L. Migden-Ostrander, Ohio Comumers’ C o w l ,  by Ann M. Hob, Michael 
E. Idzkowski, and Jacqueline Lake Roberts, Assistant Consumers‘ Counsel, Office of the 
Ohio Corisumers’ Counsel, 10 West Broad Street, Suite 1800, Columbus, Ohio 43215, on 
behalf of residential utility customers of Duke Energy Ohia, Inc. 

Sheryl Creed Maxfield, First Assistant Attorney General of the State of Ohio, Duane 
W. Luckey, Section Chief, by Thomas W, McNamw and William L. Wright, b h t  
Attorneys General, 180 East Broad Street, Columbus, Ohio 43215, on behalf of the staff of 
the Commission. 

I. BACKGROUND AND HETORY OF XFIE PROCEEDINGS 

Duke Energy Ohio, Inc., (Duke) iq a public utility as defined in Section 4905.02, 
Revised Code, and, as such, is subject to the jurisdiction o f  this Commission. Duke 
currently provides eledric service under the rate stabilization plan (RSP) approved in In 
fhe Matier of the Application of The Cirrcinnati Gas 6 Electric ctlmpuny to Mod28 its 
Nonresidential Generation Rates to Provide@ Market-Based Standard Semke Offir Pricing and 
to Establish an Alternative Competitive-Bid Service Rate Option Subsequent to the Markt 
Deoehpment Period, Case No. 03-93-EL-ATAf et al. 

On April 23, 2008, the Ohio legislature adopted Amended Substitute Senate Bill NO. 
221 (SB 221), which became effective on July 31,2008. Among the pr&m of SB 221 
were changes to Section 4928.14, Revised Code, requiring electric utilities to provide 
customers with a default standard service offer (SSO), consistinp; of either a market rate 
offer (MRO) or an eledric security plan 0). The law provides that the first SSO 
application must include an application for an ESP. 

On July 31, ZOOS, Duke filed an application for approval of an SED, pursuant to 
Section 4928.141, Revised Code. Along with that application, Duke filed the direct 
testimony of Barry W. Wood Jr., James B. Gainer, Todd W. Arnold, Tony R. Admik, 
William Don Wathen Jr., Charles R Whitlock, Sandra P. Meyer, Theodore E. Schdltz, 
Richard G. Stevie, Christopher D. Kiergan, Judah L. Rose, James M, kfeld, James S. 
Northrup, Daniel L. Jones, and Paul G. Smith. W e  filed suppl&entd dired: testimony 
of witnesses Smith, !%huh, and Stevie on September 16,2006. 

Motions to intervene were filed, on various dates, by the Ohio Energy Group 
(OEG); the Ohio Consumers‘ Counsel (OCC); the Kroger Company (Kroger); the Ohio 
Environmental Council (OEC); Industrial Energy Users -Ohio (IEU); the city of Cindnnati 
(Cincinnati); Ohio Partners for Affordable Energy (OPAE); Constellation Newhergy, Inc., 
and Constellation Ehergy Commodities Group, Inc. (jointly, constellation); Dominion 
Retail, Inc. (Dominion); C o m ~ ~ G t i e s  United for Action (CUI?A); the Sierra Club, Ohio 
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Chapter (Sierra); the Natural Resources Defense Comcil (NRDC); National Energy 
Marketers Association (NEMA); Integrys Energy Services, hc. (kttegrys); Direct Energy 
Services, LLC (DES); the Ohio Manufacturers' Association (OM); Greater Cincinnati 
Health Council (GCHC); People Working Cooperatively (PWC); the Ohio Farm Bureau 
Federation (OB); the village of Terrace Park (Terrace Park); the American Wind 
.4ssociation, Wind on Wires) and Ohio Advanced Energy (jointly, Wind); the University of 
~Zincinnati WC); the Ohio Association of School Business Officials, the Ohio School Boards 
Association, and the Buckeye Association of School Administrators (jointly, Schools); 
Morgan Stanley Capital Group, hc. (wrscc); and Wal-Mkrt Stores East, LP, Sam's Club 
East, and Macy's Inc. (jointly, the Commercial Group). All of such motions were granted? 

On August 5,2008, the attorney examiner assigned to the proce&gs h e d  an 
entry, setting a procedural schedule, including a technical conference and an evidentiary 
hearing, the latter of which was set to commence on October 20,2008. In addition, the 
examiner m o u n d  that local pubtic hearings would be established by subsequmt entry. 
On August 26,2008, OCC, OEG, and OPAE jointly filed a motion for the setting of local 
public hearings. The movants specifically asked that three public hearings be scheduled 
during November or early December in Cincinnati, Mason, and Middletown. On fhat 
same day, the same rnovants filed a separate motion asking the Commission to grant a 60- 
day continuance of the evidentiary h k i n g  date and an extension of the discovery 
deadline or, in the alternative, a E d a y  continuance and extension W e  filed a 
memorandum contra the motion for the continuance and extension, on August 29,2008, 
and the movants replied on September 4,2008. On September 5,2008, fhe exarniner ruled 
on the motion, agreeing to continue the evidentiary hearing until November 3,2008, and 
to extend the procedural schedule. 

, 

On September 17,2008, the examiner issued an entry scheduling two local public 
hearings. On September 29, 2008, OCC filed mother motion for a continuance and an 
extension of time. In this motion, OCC requested a %day continuance and extension or, 
alternatively) an order campelling discovery. On September 22,2008, OCC, Sierra, NRDC, 
and CUFA filed a joint interlocutory appeal and request for certification, asserthg that the 
local public hearing schedule established by the exarniner allowed for oniy 20 days' notice 
and that such notice was insufficient. Duke filed memoranda in opposition to the motion 
for the further delay in the hearing and to the interlocutow appeal, on !%@ember 19 and 
22,2008. OCC replied to the memorandum in opposition to the motion for continuance. 
On October 1,2008, the examiner denied the motion for the continuance, granted O C C ' s  
motion to compel discovery, denied the appellants' request for certification, and scheduled 
an additional local public hearing. 

1 CUFA filed its motion to intervene beyond an established deadline, together with tt motion for leave to 
file aut of time. Such motion is hereby granted, together with its motion to intervene. 



Case No. 2008-00495 

Page 6 of 45 
Attach. STAFF-DR-OI-O13(b) 

! 

1 -  

On September 29, 2008, OCC, OPAE, CUFA, Sierra, and NRDC filed a motion to 
stay negotiations between Duke and the other parties to the proceedings. Duke opposed 
on October 3,2008. The movants replied on October 8,2008. The examiner did not issue 
such a stay. However, on October 15,2008, the examiner did alter the schedule to allow 
additional time for negotiations, retaining November 3, 2008, as the date for 
cornmencement of the evidentiary hearing. Also, an October 21,2008, OCC requested an 
extension of time to file intervenor testimony, which request was granted on October 22, 
2008. The procedural schedule was further modified, at the request of Duke, on October 
31,2008. 

I 
On October 27, 2008, Duke filed a stipulation and recommendation and an 

addendum to that stipulation The stipulation was signed by W e ,  staff of the 
Commission, PWC, GCHC, htegrys, NRDC, Sierra, CUFA, Constellation, QPAE, OEC, 
Kroger, OCC, OEG, O'WLA, and the Commercial Group? A separate addendum between 
Duke and CUFA wifs also filed on October 27,208. On November 10,2008, C i n h t i  
filed a letter indicating that it was joining the stipulation. On November 19, ZOOS, Terrace 
Park similarly advised the Commission that it was joining the stipulation. Although OCC 
signed the stipulation, it reserved one issue for litigation, as discussed in this opinion and 
order. IEU did not sign the stipulation and litigated one issue. 

Also on October 27, 2008, TIEU fild testimony of Kevin M. Murray and the 
Commercial Group filed testimony of Mchael Go-, On October 28,2008, W e  filed 
the second supplemental testimony of witness Smith. Staff of the Commission filed 
testimony by Tamara S. Twkenton on October 31,2008. On November 5,2008, OCC filed 
testimony by Wilson Gonzalez and E U  filed supplemental testimony by Kevin Murray. 

The first local public hearing was held on October 7, 2008, at Cincinnati State 
TecMcd and Community College, At that midday haaring, hdd before Alan R schriber, 
chairman of the Commission, and Valerie A. Lerzjl\ie, commissioner, eight witnesses 
testified. Although most expressed opposition to rate increases, they also encowaged 
energy conservation and renewable energy and discussed affordability, rational rate 
structure, infrastrudure repairs, and responses to emergencies. The second local public 
hearing, before Chairman Schriber, was held on October 7, 2008, in the evening, at the 
Union Township Civic Center. At that hearing, 17 witnesses testified in opposition to &e 
proposed rate case. The witnesses expressed concern that rate increases would be hardest 
on custamers with fixed incomes, suggested that rate increases should only be granted if 
the economy and customer service improve, and opposed using rate increases to fund 
infrastructure improvements. The final local public hearing was held on October 15,2008, 
before Chairman Schriber, in the evening, at the TAota East High School. Fifteen 

Wal-Mart Stores East LP also signed individually but is included within the Commercial Group. 
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witnesses testified, expressing opposition to rate increases and con- re@g 
reliability, competition, energy sources, billing, and low-income p r o ~ m ~ .  

The evidentiary hearing occurred on November 10, 2008. At that hwing, the 
examiners admitted, without cross-examination, the testhony of Duke's witnesses 
Adcock, Arnold, Gainer, Kiergan, Meld, Meyer, RQR, Wathen, Whitlock, and Wood. 
Witnesses Jones, Schultz, Smith, and Skvie .appeared at the hearing, art behalf of Duke, 
and were cross-examined. Tamara Turkenton testified on behalf of staff, Kevin Murray 
testified on behalf of EU, and Wilson Gonzalez testified on behalf of OCC. 

Following the hearing, Duke, OEC, OEG, IEU, OGC, and staff submitted initial 
briefs on November 17, 2008. Staff, OCC, EU, O K ,  and OEG filed reply briefs on 
November 26,2008. 

A. Applicable Law 

Chapter 4928 of the Revised Code provides an integrated system of regulation in 
which specific provisions were designed to advance state policies of ensuring access to 
adequate, reliable, and reasonably priced electric service in the context of significant 
economic and environmental challenges. In reviewing Duke's application, the 
Commission is cognizant of the chdenga facing Ohioans and the electric power industry 
and will be guided by the poIiaes of the state as established by the General Assembly in 
Section 4928.02, Revised Code, as amended by SB 221. 

Section 4928.02, Revised Code, states that it is the policy of the state, inter alia, to: 

Ensure the availability of adequate, reliable, safe, efficient,. 
nondiscriminatory, and reasonably priced retail electric service. 

Ensure the availability of unbundled and comparable retail electric 
service. 

h w e  diversity of electric supplies and suppliers. 

Enmurage innovation and market access for cost-effective supply- 
and demand-side retail electric service, including, but not limited 
to, demandside management, time-diiemtiated pricing, and 
implementation of advanced metering infrastructure. 

Encourage cost-effective and efficient access to infarmation 
regarding the operation of the trammission and distribution 
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systems in order to promote both e W v e  customer choice and 
performance standards and targets for service 9ualify. 

Ensure effective retail competition by avoiding anticompetitive 
subsidies. 

Ensure retail consumers protection against ummm.ble sales 
practices, market defiaenaes, and market power. 

Provide means of giving hcentives to tedmoh@es that can adapt 
to potential environmental mandates. 

]Encourage implementation of distributed generation across 
customer classes by reviedng and updating d e s  on issues such as 
interconnection, standby charges, and net metering. 

Protect at-risk populations, including when considering 
implementation of new advanced energy or renewable energy 
resource. 

In addition, SB 221 amended Section 4928.14, Revised Code, which now provides 
that, b'eginning on January 1,2009, electric utilities must prwide customers with an sx>, 
consisting of either an ME0 or an ESP. The SSO is to serve as the electric utility's default 
SSO. The law provides that electric utilities may apply simultaneously for both an MRO 
and an ESP; however, at a minimum, the first SSO application must include an application 
for an ESP. Section 4928.141, Revised Code, specifically provides that an Siso shall exclude 
any previously authorized allowances for transition costs, with such exclusion being 
effective on and after the date that the allowance i s  scheduled to end under the electric 
utility's rate plan. In the event an SSO is not authorized by January 1, 2009, Sedion 
4928.141, Revised &de, provides hat the current rate plan of an r?lectric umty shall 
continue until an SSO is authorized under either Section 4928.142 or 4928.143, Revised 
Code. 

Duke's application in these proceedings proposes an ESP, pursuant to Section 
4928.143, Revised Code. Paragraph (8) of Section 4926.141, Revised Code, also q u i r e s  
the Commission to hold a hearing on an application filed under Section 4928.143, Revised 
Code, to send notice of the hearing to the electric utility, and to publish notice in a 
newspaper of general circulation in ea& county in the electric utility's certified territory. 

Section 4928,143, Revised Code, sets out the requirements far an ESP. Under 
paragraph (B), an ESP must include provisions relating to the supply and pricing of 
generation service. The plan, according to paragraph (€3)(2) of Section 4928.143, Revised 
Code, may also provide for the automatic recovery of certain costs, a reasonable allowance 
for certain construction work-in-progress (CWIP), an unavoidable surcharge for the cast of 
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certain new generation facilities, certain charges relating to customer shopping, automatic 
increases or decreases, provisions to allow securitization of any phase-in of the SSO price, 
provisions relating to transmission-related msts, provisions related to distribution service, 
and provisions regarding emnomic development. 

The statute provides that the Commission is required to determine whether the 
ESP, including its pricing and all other t e r n  and conditions, including deferrals and 
future recovery of deferrals, is more favorable in the aggregate as compared to the 
expected results that would otherwise apply under an MRO. %&on 4928.143{C){l), 
Revised Code. In addition, a surcharge for CWIP or for new generation facilities may not 
be authorized if the h & t s  derived for any purpose for which the surcharge i s  
established are not reserved or made available to those that bear the surcharge. W o n  
4928.143@)(2)(~), Revised Code. . 

The Commission may, under Section 4928.144, Revised Code, order any just and 
reasonable phase-in of any rate or price established under Sections 4928.143,4928.142, or 
4928.143, Revised Code, including carrying charges. If the Commission does provide for a 
phase-in, i t  must also provide for the creation of regufatory assets by authorizing the 
deferral of incurred costs equal to the amount not collected, plus carrying charges on that 
amount. It also must authorize collection of the deferrals through an unavoidable 
swcharge. 

The Commission has adopted new d e s  concerning SSOS, corporate separation, 
and reasonable arrangements for electric utilities, pursuant to Sections 4928.14, 4928.17, 
and 4905.31, Revised Code.3 

B. S u m m q  of the Application and Stipulation 

Duke's application in these proceedings notes Governor Stickland's objectives of 
ensuring affordable and stable energy prices, attracting jobs to the state through an 
advanced energy portfolio standard, modernizing Ohio's energy infrastructure, and 
empowering consumers to make reasonable energy choices ll-aough transparent processes 
and states that it accomplishes the goal of favoring reliable generation service: at 
reasonable prices for all energy mnsumers. Duke explains that the proposal is its best 
effort to provide datively stable prices while maintaining a financially viable utility. 
Summarizing the major elements of its proposed ESP, Duke points out that it includes 
dedicated efficient generating assets, reasonably priced capacity additions to reduce its 

3 See In the Matter of the Adoption of Rules fw Standard Semh Ofit; Cbrporate Sqparotwn, Rmacmabk 
Arrangements, and Transmission Riders j k  medric fftii'ifies Pursuant to S8ctjm 4923.14, 4928.17, and 
4905.31, Revised Code, us amended by Amended Substitufe Senrrte Bill No. 221, Case No. 08-777-EL-ORD 
(Finding and Order, September 17,2008). 
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short position and to supply consumers' future needs, a renewable and ~ % y  qffidency 
portfolio to meet statutory mandates, and opportunities to h c e  economic 
development within Duke's certified territory. Duke believes that approval of its pmposal 
will allow the continued development of the competitive market, thereby providing 
consumers with more choices and greater transparency regarding the SSO priw, 
enhancing consumers' ability to compare pricing, and facilitating the Commission's 
oversight of competitive prices. (Duke Ex, 20, at 1-3.) 

Duke proposes a three-year ESP, ending December 31,2011, According to M e ,  
the ESP includes four base components. The first base companent is an avoidable price-te 
compare (M'C) charge that would compensate M e  for base generation costs (comparable 
to "little g" in Duke's RSP); wsts of fuel, emission d o m w ,  energy from renewable 
resources, economy purchased power costs, con&estion and tosses, aMjl f inand 
transmission rights (consistent with the fuel and purchased power tracker, or mTp, in 
Duke's Rsp); environmental compliance, homeland security, and changes in tax law casts 
(consistent with the annually adjusted camportent, or AAC, in Duke's RSP); and a 
consumer price index adjustment to account for future inflationary pressures on the base 
generation component of the PTC. The second base component described in Duke's 
application includes an unavoidable system resource adequacy (SRA) charge that would 
compensate Duke for market capacity purchases (consistent with the system reliability 
tracker, or SRT, in Duke's RSP), for the dedication of capacity for reliability purposea to 
retail load in Duke's certified territory (consistent with the inf'rastructure maintenance 
fund, or IMF, in Duke's RP), and for capacity newly dedicated to retail load in Duke's 
certified territory, including capacity designed to produce renewable energy. Duke's third 
base component is an avoidable transmission cost recovery (TCR) tracker (consistent with 
the TCR tracker in its RSP). The find component is an unavoidable distribution charge, 
consisting of three charges: an infrastructure modernization rider to recover 
incremental casts associated with maintaining and modemizing distribution 
infrastructure, induding SmartGrid investments, as well ae the coats i n d  to set up an 
electronic bulletin board (EBB) to provide consmers with market choices; a rider (known 
as Save-a-Watt, or SAW) to compensate Duke for its costs incurred to achieve its statutory 
energy efficiency mandates; and a rider  own as economic competitiveness fund, or 
E D )  to assess prices associated with economic development and maintenance contracts 
approved by the Commission. The regulatory transition charges (RTC) would expire on 
December 31,2008, for residential customers and on December 31,2010, for nonresidential 
customers. All riders, according to the application, are subject to adjustment by Duke, 
with the approval of the Commission. (Duke Ex. 20, at 4-6.) 

The stipulation signed by many of the parties to these proceedings specifies that 
Duke shall implement an ESP as set fwrth in the application, except as modified by the 
stipulation. Therefore, we will review the application and the stipulation jointly. This 
discussion is not intended as a restatement of all matters that .are included in either the 
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application or the stipulation but is, rather, a summary of those documents. The omission 
of any particular provision from this'summary should not be construecl as a deletion of 
that item from Duke's proposed or adopted ESP. 

The stipulation includes a useful s w a r y  of the ESP price structure. We will 
reproduce it here, in relevant part, and will follow the order of this outljne in OW 

discussion of the proposed ESP. 

Generation 
Avoidable Generation Charges [first component discussed above] 

Pricetocompare (PTC) 
Base Generation OJlrC-BG) 
Fuel, Purchased Power & Emissiofi Allowances (PTC-W) 
Annually Adjusted Component (PK-AAC) 

Unavoidable Generation Charges [second component discussed above] 
System Resource Adequacy {SRA) 

Capacity Dedication {SRA-CD) 
Market Capacity purchases (SBA-SRT) [avoidable in some cases] 

Regulatory Transition Charge (RTC) 

Transmission [third component discussed above] 
Avoidable Transmission Charge (TCR) 

Distribution [Unavoidable] [fourth component discussed above] 
Infrastntchrre Modernization (DE-IM) 
Energy Efficimcy @R-SAW) 
Economic Competitiveness Fund @R-ECF) 

(Jt. Ex. 1 at Attachment 1.) We would also note that certain riders were proposed in the 
application but were not included in the agreed-upon price structure that the stipulating 
parties submitted fur our consideration. Those omitted riders will not be discussed in 
detail below and are not part of the structure that we are approving in this opinion and 
order. 

1. Ckneratian Riders 

(a) Base Generation 

The base generation price rider (PTC-BG), according to the application, is the 
Commission-approved unbundled generation price, less the RTC, and would be adjusted 
to compensate Duke for generation production, associated operation and main ten an^^, 
and the dedication of existing generating assets (including fuel). Those adjustments 
would include avoidable capacity charges, rather than adjusting the unavoidable capacity 
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dedication rider. As stated in the application, this approach is an effort by Duke to assist 
in the development of the competitive retail electric service market by rninicnizing 
unavoidable charges. Similarly, Duke proposes to move its historic fuel and emission 
allowance price out of PTC-BG and into Rider IyI%-ppp in order to increase txansparency 
for consumers. (Duke Ex. 20, at 7-8.) 

The stipulating parties modified the proposal, relative to PTC-BG. The Stipdation 
provides that PTC-BG would reflect the unbundled generation rate approved in Case No. 
99-1658-ELETP, less the RTC, provided that the RTC for residential customers would be 
eliminated on December 31,2008, and for nonresidential customers on December 31,2010. 
It also states that the costs associated with frozen fuel, purchased power, and emission 
allowances currently recoverable in "little g" (Le., 1.2453 cents per kilowatt hour [kWH]) 
should be transferred to Rider PTC-FPP but that such transfer would not increase the total 
price charged to customers. The stipulation also provides for specified base generation 
charge increases for all customers on January 1 of 2009 and 2010 and for nonresidential 
customers on January 1,2011. (Jt. Ex. 1 at paras. 2,3.) 

(b) Fuel, purchased Power & Emission Allowances 

The application describes rider M%-FPP as a continuation of its current FPP rider, 
recovering d fuel and economy pwchased power costs; any costs for ertvir~nmental 
emission allowances, including but not limited to SO2, NOm carbon, and/or mercury 
emission allowances; and renewable energy costs. Further, Duke asserts that it will move 
certain costs that are currently embedded in the generation charge into this rider, in order 
to create a more complete and transparent Rider PTC-FIT. Duke proposes to continue the 
quarterly adjustment of this rider, although it also asks for authority to make interim 
updates as necessary to minimke significant over- or undemecovery. Duke suggests that 
it submit to an audit, with clue process, on or about June 1 of each year, in order to review 
the prior year's PTC-Fp1p rider. (Duke Ex 20, at 8-9.) 

The stipulating parties agree that Rider PIX-FPP should reflect the transfer of 
frozen fuel, purchased power, and emission allowmces cwrently included in the frozen 
base generation rate. Under the stipulation's provisions, the Y'I'C-FPP rider should 
include an docation, as of the date the stipulation was docketed, of the actual delivered 
cost of fuel under existing fuel and transportation agreements; the actual cost of net 
purchased power, including gains and losses resulting from the settlement of forward 
power contracts; and SQZ and NO, emission allowance inventories proportional to the 
expected generation share needed to serve Duke's PTC-FPP rider customers. Noting that 
recent court dings  are unclear as to the NOx emission allowance inventory, the 
stipulating parties agree to allocate that inventory, and any other emission allowance 
inventory established during the ESP period, in proportion to the expected generation 
share needed to serve Duke's rider PTC-FPP customers, as of the date the allowances are 
granted to M e .  The parties agree that an actively managed commodity portfolio 
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consisting of fuel, SOz, and NO, emission allowances, Duke-owned. and dedicated 
generation, and purchased power wiU be maintained, with the objective of providing a 
least-cost energy supply for the PTC-FPP customers, with the associated costs, gains, and 
losses flowing to those customers. Duke agrees, in the stipulation, to make a filing, during 
the first quarter of 2009, to propose the ~ i ~ x z ~ t n :  of any true-ups of rider F'TC-FPP revenues 
and costs through December 31,2008, and that such filing will be subject to due process 
and will include an audit for the 18-month period ending December 31,2008. That audit 
would be conducted by an independent third-party auditor or staff, at the Cornmission's 
discretion, with Duke funding the audit and receiving cost recovery through rider PTC- 
FPP, as approved by the Commission. Annual audit filings would alm be made during 
the first quarter of subsequent years. The parties also agree that, in order to maintain 
consistency with the current process, h4EXY costs for net congestion and losses shall be 
recovered through rider FTC-FPP, including the net revenue received from financial 
transmission rights and auction revenue rights. Finally, the stipulating parties a p  to 
recommend that the Corsurtission &rant Duke's request for a waiver to p e d t  such c a t  
recovery through the avoidable rider Irll'C-FFP rather than through the avoidable rider 
TCR. (Jt. Ex. 1 at paras. 7-8.) 

(c) Annually Adjusted Component 

In its application, N e  proposes to continue rider FTC-AAC to recover inmemental 
costs associated with environmental compliance, including a return of and on incremental 
investment in plant and associated operating expenses, homeland security, and changes in 
tax law. The environmental costs, according to the application, would include expemes 
for reagents, a return of and on capital expenditures required to increase fuel flexibility, 
and, consistent with current practice, a return on W from the date such expenditura 
begin. Adjustments would be made annually, allowing Duke and interested parties 
appropriate due process. W e  notes that the calculation would be substantially identical 
to the current rider AAC except that Duke would indude, subject to the CoIflLni9sion's 
preapgroval during each &ual process, new cost-effective generation projects that are 
not required for enviromenta]. compliance but that would reduce PTC-WP costs and 
would benefit consuers. (Duke Ex. 20, at 9-10.) 

The stipulation notes that rider PTC-AAC wiU be updated, efkctive December 1, 
2008, subject to the Commission's approval in Case No. 03-1025-]EL-UNC. Further, it 6tate.S 
that Duke may request annual updates, subject to due process. The parties to the 
stipulation agree that M e  may seek approval for recovery, through the PTC-AAC or the 
PTC-FPP, of cost-effective generation projects not required for environmental compliance 
that would improve fuel flexibility, although the stipulating parties reserve the light to 
oppose such a request. In addition, Duke agrees to propose to the Cornmiasion the 
manner of any true-up of rider PTC-AAC reagent revenues and costs through December 

Midwest Zndependent System Operator, Inc. 
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31,2008, with such filing to be made during the first quarter of 2009. The audit, by staff or 
an independent auditor, of the period ending December 31,2008, will be subject to due 
process and will be funded by Duke. ut. Ex. 1 at para. 9.) 

(d) Capacity Dedication 

Rider SRA-CD, as proposed in thr! application, is an unavoidable charge that ie part 
of Duke’s system. resource adequacy component which, as a whoIe and with the base 
generation rate in FTC-BG, is described as allowing Duke to fulfill it3 provider-af-last- 
resort (POLX) obligations. Duke also contends that the system resource adequacy 
component allows Duke to obtain additional capacity on behalf of retail customers, in 
order to maintain an adequate long-term supply of capacity and to earn a reasonable 
return on its investment Rider SRA-CD; specifically, is Duke’s proposed stated charge for 
(a) providing customers first call on its capacity and foregoing the opportunity to sell 
capacity currently dedicated through its RSP to the competitive eI&c Service markets; 
(b) permitting customers to switch to competitive retail electric service (CRES) providers; 
and (c) assuming the risk associated with maintaining a reasonably stable capacity prim 
offer during the ESP period. Duke believes that its proposal will provide customers a 
price that is below market and will, also, provide M e  reasonable compensation far 
making those commitments. (Duke Ex, 20, at 11-12,13-14.) 

The stipulating parties agree that the rate of rider SRA-CD is equal to the rate of the 
Current IMF rider and will remain constant through the ESP period. With regard to 
avoidability of rider SRA-GD, the stipulation addresses govemmmtal aggregation 
customers separately, as discussed below. The stipulation points out that Duke will incur 
up to $50,000,000 in operating and maintenance costs at the Beckprd generating station, 
beginning in 2009, in order to allow its continued operation It provides that such costs are 
to be deferred and amortized over three years and that such deferral and amortization 
expense is indudd for recovery through rider SRA-CD. The SRA-CD rider rate will equal 
the current rate charged for Duke’s rider INP under its RSP and will remain constant 
throughout the ESP period. (Jt. Ex. 1 at para. 16.) 

Duke proposes, in its application, to continue its current unavoidable rider SRT, 
although moving to a three-year pl-g cyde instead of the current one-year cycle, thus 
permitting it to take advantage of opportunities to obtain law-priced capacity beyond the 
subsequent year. It asks that the annual due process and quarterly filings associated with 
the SRT continue, as rider SRA-SRT. W e  suggests that, because system reiiabuty is 
paramowlt, it will continue to purchase capacity necessary to maintain an offer of firm 
generation service and to provide default service to aU consumers in its certified territory. 
Duke explains that it currently purchases 115 percent af the capacity necessary to Serve aU 
its load, whether switched or unswitched, and that it would continue to obtain the higher 
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of the Commission's or MISO'S planning reserve requirements. According to the 
application, Duke would make such purchases from its thenavailable gas-fired generating 
assets not previously used and useful, where such purchases are economic, subject to 
staff's audit. Duke points out that such assets have always been merchant plants and have 
never been included in its rate base. e k e  Ex. 20, at 12-13.) 

The stipulation addresses a number of aspects of the SRQ-SRT. It specifies that the 
SRA-SRT may include the recovery of market capacity purchases for my duration i,zp to 
three years, with Commission approval, and that Duke must solicit for capaaty in an 
open, nondiscriminatory, and competitive manner. D u k e  is required, under the 
stipulation, to award capacity cuntracts to the lowest and best offer submitted. The 
stipulation also provides that rider SRA-SRT may indude compensation for capacity 
owned by Duke or its affiliates that has never been used and useful in serving Duke's load, 
provided that compt-msation for that capacity. must be determined through offer 
solicitation by Duke using one of two methodologies: Compensation may equal the 
lowest offer price for the capacity pursuant to an o p ,  nondiscriminatory, and 
competitive offer solicitation pracess or, if there are no offers for capacity other than from 
Duke, then Duke will be cornpensated at the price of the last, actual, competitively priced, 
arm's-length transaction. The stipulation clarifies that it does not require Duke to solicit 
bids through a formal request for proposal pmcess overseen by an independent third 
party. Duke is repired, under the stipulation, to implement a tariff to compensate 
nonresidential customers with qualified backup generating facilities for the use of such 
facilities, as needed to fnaintain reliable generation d c e ,  with cornpem&ion for that 
capacity not to exceed the average price per kilowatt for capacity purchases that are 
recoverable in rider SRA-SRT. The stipulation clarifies that such capacity would count 
toward M e ' s  market capacity purchases and the compensation paid for that capaaty 
would be recovered through rider SRA-SRT. Duke agrees to make a fling, during the first 
quarter of 2008, to propose the manner in which rider SRA-SRT revenues and costs 
through December 33,2008, would be trued up, including an audit of the %-month period 
ending December 31, 2008, to be paid for by Duke and the costs of which would be 
recoverable, with Commission approval, through the SRA-SRT. ut. Ex1 at para. 10.) 

Under the stipulation, rider SRA-SRT would be avoidable for all nonresidential 
customers who agree riot to return to the standard service offer for the remainder of the 
three-year term of the ESP, with that agreement documented by contract or, as approved 
for the RSP, by a two-page form or specified telephonic approval process. In addition, the 
stipulating parties wauld allow those customers to receive a shopping credit equal to six 
percent of the cwrent "little g" {which is an amount that is equal to the cost of rider SRA- 
CD). However, such customers could return, according to the stipulation, ody by paying 
115 percent of Duke's generation charges, along with 100 percent of transmission and 
distribution riders, but would not be subject to any minimum stay. Nevertheless, under 
that stipulation provision, a mercantile cusforner, as defined in Section 4928.01(A){19), 
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Revised Code, that returns to Duke between May 15 and September 16 of any year, is 
required to remain on Duke's SSO service for twelve consecutive billing periods or risk 
being charged an exit fee by Duke. In addition, the stipulation excepts, from &e 115 
permt requirement, nonresidential customers who are, as of September 30, 2008, 
purchasing CRES service under a contract that expires on or after Janclary 1,2009, if such a 
customer notifies Duke at least 60 days prior to the expiration of their current amtract 
(including extensions) that it intends to enroll in the SSO. Finally, the stipulation proposes 
that nonresidential shoppers who enter into a CRES contract after December 31,2008, may 
enroll in Duke's SSO after the expiration of the ESP only if they provide Duke with notie, 
at  least 60 days before January 1,2012, of their desire to enroll in the SSO at the expiration 
of their contract, including extensions. ut. Ex, 1 at paras. lO.f, 17,18,20.) 

The stipulation atso continues the RsP's provision that nonresidential shoppers 
(including those in a governmental aggregation) may return to the SSO price at any time 
without notice if they choose to pay rider SRA-SRT and waive the shopping credit. at. EX. 
1 at  paras, 17,20.) 

( f )  Regulatoxy TransitionCharge 

The application proposed the elimination of the RTC for al l  residential customers 
December 31,2008, and for nonresid&tial customers on Decmbm 31,2010. This was left 
unchanged by the stipulation. (Duke Ex. 20, at 6; Jt. Ex. 1 at para. 2.a, b.) 

2. Transmission Rider 

The application proposes a TCR rider similar to the current TCR rider, noting that 
transmission charges remain fully regulated by the Commission but are fully avoidable, as 
CRES providers also must provide transrnission service for their customers. k u s e  Duke 
intends to maintain its w e n t  cost recovery structure, to the extent necessary Thke 
requests a waiver of Appendix 0)) of Rule 4901:1-35-03, Ohio Administrative Code 
(O.A.C.). (Duke Ex. 20, at 16-17.)5 

3. Distribution Riders 

(a) Infrastructure Modernization 

The application describes Duke's proposed rider DR-IM as permitting a reasonable 
revenue requirement to maintain dhbution system reliability and to purchase and 
dqloy SmartGrid technology. Duke also anticipates establishing an electronic bulletin 
board (EBB), accessible through the internet and by telephone, that would permit Duke, its 

5 The Comnissian believes that Wuke's xefenmce is to R& 4901:1-35-03, O.A.C., as it has been adopted by 
the Commission in Case 08-77'7-EL-ORD. That rule is not yet effective. Therefore, no waiver is currently 
necessary. Duke may request a waiver, if and when the proposed d e  becomes effedive. 
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customers, and CRES providers to participate in the CRES market through transpwent 
price offerings by allowing Duke and CRES providers to post market prices for 
consideration by customers. The application provides that my customer who switches to 
an EBB-posted price would be required to remain at that EBB-posted price, or to receive 
service from a CRES provider, for the duration of the ESP. The anticipated $9,000,000 cost 
of establishing the EBB service would be recovered through rider DR-.TM as an 
unavoidable charge. (Duke Ex. 20, at 18-19.} 

Ln the stipulation, rider LIR-N is to be initially set at zero and is recommended for 
approval only with regard to the proposed deployment of SmartGrid, Duke's gas furnace 
program, and, if subsequently approved by the Commission, the EBB.6 The stipdation 
states that cost recovery for the SIItartGrid project would be on a cost-per-meter basis, with 
all m u a l ,  second-quarter adjustments of rider DR-M king subject tu due process. The 
cost recovery process for the gas furnace program would, under the stipulation, remain as 
it currently is approved under rider EM, thus having no effect on customers' rates. The 
stipulating parties state that rider DR-IM should be adjusted folkowing the eff&ve date of 
the Commission's order in Duke's next base eledric distribution rate case to reflect the 
amount of SmartGrid, EBB, and gas furnace program costs, if anyr that are included in 
base rates. The stipulation also indudes projections of investments in Smartcrid 
deployment, as well as operating costs net of savings and revenue requirements through 
2014. The parties to the stipulation propose that, for each annual rider DR-IM filing, 85 
percent of the annual SmartCrid revenue requirement would be allocated to residential 
customers and recovered through a monthly price per meter. Similarly, nonresidential 
customers served on the distribution system (excluding lighting) would be allocated the 
remaining 15 percent, to be recovered through a monthly price per meter, based on the 
currently approved, weighted average customer charge. Such monthly charges are agreed 
not to exceed $0.50 in 2009, $1.50 in 2010, $3.25 in 2011, $5.25 in 2012, $5.50 in 2013. Ut. Ex. 
1 at para. 11.) 

Duke agrees to accrue post-in-service carrying Charges at the most recently 
approved weighted average cost of long-term debt and to defer d4lreciat;on and 
operating costs from the date the expendihues are incurred until they are included for 
recovery in rider DR-IM. The parties also agree to the regulatory asset accounting 
treatment for replaced meters, as described in the application, for which recovery would 
be made though existing depkatiun rates, as amended from time to time. Duke would, 
according ta the stipulation, make an annual filing in which it would include the projected 
deployment and implementation plan for the current year, including its design 
requirements, performance, goals, metrics, and milestones. The stipulation states that staff 
would audit and verify the previous year's costs and system performance levels, together 
with an overview of the foUowing year's plan, which information would be shared with 

Stipulating parties who were not parties to Case No. 0691-EL-UMC express no opinion as to refention 
and funding of the gae furnace program. 
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OCC contemporaneously with staff. The stipulating parties agree that the 2010 review 
would include a mid-deployment program. summary and review and that the 2011 review 
would include progress through 2010, including expenditures, deployment progam 
summary, and review. Duke also agreed to outline deployment milestones, systm 
performance levels, customer benefits versus the plan, deployment lessons l e m d ,  an 
updated allocation of the annual distriiution revenue requirement, and the desirability of 
program continuationbeyond 2011. Ut. Ex. 1 at para. 11.) 

The parties also agreed that Duke should convene a working group or collaborative 
process to explore opportunities to maximize the b e f i t s  of the SmartGrid investment, 
that it would focus initially on dqloyment on circuits in high density areas with a high 
percentage of inside meters, and that it would deploy the technology in the village of 
Terrace Park during 2009. Because the stipulating parties expect that system reliability 
will be d a n c e d  by SmartGrid deployment, Duke agrees on impraved reliability targets 
and the parties agree that Duke may request suspension of deployment if: it meets the 
deployment commitments but reliability does not improve as expected. Finally, the 
stipulating parties note that, as a combination gas and electric utility, Duke has also 
addressed SmartCrid issues relating to the gas distribution portion of its business and fhat 
W e  may apply to the Commission for approval of alternatives to certain provisions in 
the stipulation. Ut. Ex. 1 at para. 11.) 

With regard to the proposed EBB, the stipulating parties agree only that Duke will 
initiate a collaborative process to establish an EBB as generally proposed in the application 
and note that the EBB would be art open access platform that is competitively neutral and 
may utilize a third-party independent operator. The design and cost of developing and 
maintaining the EBB shall be digcussed in the collaborative process and, to the extent tktt 
Commission approves such cost recovery, the EBB will be developed and the actual costs 
incurred to develop the EBB shall be recoverable through Rider DR-Ih4 or otherwise as 
agreed upon. ut. Ex. 1 at para. 19.) 

(b) EnergyEfficiency 

Duke’s application describes the company’s desire to take an aggressive approach 
ta energy efficiency program design, implementation, development, and cost recovery, 
proposing the establishment of rider DRLSAW (save-a-watt) as a replacement for the 
current rider E M .  Duke states that DR-SAW would permit it to increase its energy 
efficiency research and development efforts and would permit CRES customers to 
participate in efficiency programs. In order to encourage implementation af energy 
efficiency measures by low-income customers, Duke also seeks approval of a pilot 
program that would protect up to l0,oOO low-income customers from the impact of Duke‘s 
rate design proposal. (Duke Ex. 20, at 19-20.) 
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The stipulation states that rider DR-SAW should be implemented by January 1, 
2009, and specifies that the current rider DSM should be eliminated at the m e  time, with 
the older rider being reconciled and subjected to a final true-up and with any true-up 
amounts being added to or subtracted from rider DR-SAW. Energy efficiency programs 
that had been approved under rider E M  would conhue, pursuant to the stipulation, 
with the same reporting and program approval requirements as are currently in effect, 
which include due process and an opportuTlity for a hearing. The stipulation provides that 
the DR-SAW true-up would ocm in the second quarter of 2012. 

Pointing to Section 4928,66(A)(2)(c}, Revised Code, the stipulating parties agree that 
mercantile customers with a minimum monthly demand of three megawatts 0 at a 
single site or at multiple, aggregated sites within Duke's territory may take certain actions 
to be exempted from payment of rider DR-SAW if they commit their demand response or 
other such capabilities to Duke's energy efficiency and demand reduction programs. 
Under the stipulation, in order to quahfy for exemption, the applicant customer must 
demonstrate to the Commission that it has undertaken or will undertake self-directed 
energy efficiency and/or demand reduction programs that have produced or will produce 
annual percentage energy savings and/or peak demand reductions equal to or greater 
than the applicable statutory annual percentage energy savings and/or peak demand 
reduction benchmarks to which Duke is subject. 

The stipulating parties also agree that Duke will apply to the Commission for 
approval of DR-SAW program other than those set forth in the application in these 
proceedings, with programs being developed by Duke or through a collaborative, With 
regard to allocating of nonresidential ridex DR-SAW recovery between distribution and 
transmission service customers, the stipulation states that the allocation of distribution 
revenues approved in Duke's most recent eledric distribution rate case would be 
followed. The stipulation sets forth, as an incentive to Duke for achieving energy 
effiaency above the statutory mandate, additional levels of return on investment on the 
program costs based on the level of efficiency achieved. The stipulating parties also agree 
that Duke will develop a nonresidential interruptible tariff as an energy efficiency option, 
which program will be submitted to the Commission for approval. Duke also agrees to 
work with OMA, to establish an energy efficiency manufadwing collaborative and to 
provide that collaborative with an investor-funded contribution of $lOO,OOO per year for 
research and development of energy efidency programs for manufacku;ers. According to 
the stipulation, all demand response program participation requirements will be 
consistent with MISO'S load serving entities planning reserve requirements. Finally, the 
parties agree that, if the Commission adopts a demupling or straight fixed variable rate 
design, Duke will dislcuss and implement appropriate adjustment to its recovery of lost 
margins under rider DR-SAW. ut. Ex. 1 at para, 13.) 
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(c) Economic Competitiveness Fund 

Duke‘s application proposes the establis;kmm\t of a rider for an economic 
competitiveness fund, rider DR-ECF, that would permit Duke and the Commission tu 
suppart public and private econMnic development, including p e n  infrastructure for 
public entities and public renewable energy projects, as well as public and private job 
creation and job retention initiatives and requests by business customers for geneTation 
service discounts. The application suggests that the Commission would review contracts 
or grants where Duke seeks recovery of costs through rider DR-ECF. The rider would be 
adjusted quarterly and would be audited annually, according to the application- (Duke 
Ex. 20, at 21-22.) 

The stipulating parties agree that Duke should be authorized to recover, through 
rider DR-ECF, delta revenues associated with reasonable arrangements, to the extent 
individually approved by the Commission. They also recommend that the Cotnmission 
approve an economic development contract with the city of &-ti under section 
4905.31, Revised Code, (Jt. Ex. 1 at paras. 14-15.) 

4. Other Matters 

I (a) Corporate Separation 

Duke points out, in its application, that it is operating under a corporate separation 
plan approved by the Commission in prior cases and that the Commission has grartted it a 
waiver sudh that it is not required to transfer its generating assets prior to DecembeJ: 31, 
2008. In the applicatian, Duke asks for approval to transfer its generating assets to an 
affiliated entity or entities that wiil directly or indirectly own or have rights to the capacity 
of the units. (Duke Ex. 20, at 23-25.) 

The stipulation states that Duke’s corporate separation plan shall remain in effect a6 
filed in these proceedings, except that M e  may transfer to an affiliate or sell to an 
unaffiliated party five gas-fired generating assets, with such transfer subject to approval 
by the Federal bergy Regulatory Commission W C ) ,  if necessary. Further, Duke agrees 
to withdraw, from these prowedings and from FERC, its request to transfer its previously 
used and useful assets. However, the stipulation notes that Duke may subsequently file 
an application for a transfer to be effective no earlier than January 1, 2012. at. Ex. 1 at 
para. 26,) 

(b) MarketPrice 

Duke’s application notes that its witnc3sses testify that the ESP price is less than the 
price would be under a market option. The stipulation 
recommends that the Commission find that the ESP price, terms, and conditions, including 

(Duke Ex. 20, at 3-26.) 
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deferrals and future recovery of deferrals, as modified by the stipulation, is mare favorable 
in the aggregate than the expected results that would otherwise apply under Section 
4928.142, Revised Code. ut. Ex. 1 at para. 27.) 

(e) Excessive E d g s  

Duke's application also states that its witnesses address the fact that no ESP 
component: materially affects Duke's earnings and, also, propose a test to determine if 
Duke's earnings are significantly excessive at the end of each year of the ESP. @uke Ex, 
20, at 25-26.) The stipulation proposes that, begLnning in 2020, and by May 15 of each year 
covered by the stipulation, the Commission implement a significantly excessive earnings 
test as set forth in the stipulation by the parties. Ut. Ex. 1 at para 28.) 

(d) Governmental Aggregation 

The application notes that there currently no adve  governmental aggregators in 
Duke's certified territory and that, therefore, there are no phasein charges allocated to 
consumers in such groups. According to Duke, because the law permits governmental 
aggregators not: to receive "standby service" but lacks a definition of that term, it proposes 
to credit governmental aggregation customers five percent of its SRA-SRT and SRA-CD 
rider charges as a proxy for the standby service charge that should be avoidable by 
governmental aggregators. (Duke Ex 20, at 26-27.) 

In the stipul~ttio~, residential and nonresidential customers in g o v m m t d  
aggregations are treated srrparately. With regard to nonresidential customers in 
governmental aggregations, the stipulation provides that they can avoid the SRA-SRT and 
receive a shopping credit equal to six percent of "little g" {an amount that is equal to the 
cost of rider SRA-CD) if the aggegator provides Duke with 60 days' notice of its intent to 
maintain the aggregation throughout the remainder of the ESP period and agrees that 
returning nonresidential customers will pay 115 percent of Duke's generation charges. 
Residential customers in governmental agpyegations are not allowed to avoid rider SRA- 
SRT or receive the shopping credit, but are allowed to return to the ESP pricing at any 
time. The parties to the stipulation specifically agree that Duke "does not assess a separate 
charge for standby service or default service." ut. Ex. I af paras. 17,Ui, 21.) 

(e) Assistane to Certain Customers 

Duke agrees, in the stipulation, that it will increase funding for home energy and 
weatherization contracts dwing the ESP to $l,OOO,OoO per year. It ah0 agrees to contribute 
$50,000 per year, through 2011, to a specified nonprofit organization in Duke's cwtified 
territory to be used for distributing fans and/or air conditioners to quahfyxng customers. 
Additionally, Duke agrees to contribute $700,000 each year for the benefit of electric 
customers who are at or below 175 percent of the poverty level and who do not participate 
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in the percentage of income payment plan program. FinalIy, Duke aIS0 agrees with CUFA 
to provide $lOO,OOO each year through 2011 to fund an energy education program. Ut. Ex. 
1 at paras. 22,23,34, addendum,) 

(r) Withdrawal of Certain Riders 

Duke's application requested approval of an avoidable inflation adjustment rider. 
Duke proposed an increase of three percent annually. (Duke Ex. 20, at 10-11.) The 
stipulation provides for 'Duke to withdxaw its request for Rider FTC-LA. (Jt. Ex. 1 at para. 
5.) 

h k e  had also applied for approval of an unavoidable rider to recover certain costs 
of newly dedicated capacity. (Duke Ex. 20, at 1416.) The stipulation provide3 for 
withdrawal of that request, with the stipulating parties recommending that the 
Commission authorize Duke to make market purchases with the objedive of fiiling its 
short capacity position in a least cost manner, with cost recovery through. the SRA-SRT. 
(Jt. Ex. 1 at para. 24.) 

(g) Continuation of Rider GI) 

The stipulation states that Duke's current rider GP, covering its W r e e n  program, 
should be extended through 2011, rather than expiring at the end of 2008 as currently 
scheduled, with certain plans for revision. ut. Ex. 1 at para. 32.) 

C. Consideration of the Stipulation 

Rule 4901-1-30, O.A.C., authorizes parties to Commission promdinp to enter into 
a stipulation. Although not binding on the CoITuniSsion, the terms of such an agreement 
are accorded substantial weight. See, Consumers' Counsel v. Pub. Util. Comm., 64 Ohio St.3d 
123,lW (1992), citing Akron P. Pub. Util. Comm., 55 Ohio St.2d 155 (1978). 

The standard of review for considering the reasonableness of a stipulation has been 
discussed in a number of prior Commission proceedings. See, e.g., Cinclnnah' Gas 6 
Electric Co., Case No. 91-410-EL-AIR (April 14, 1994); Western R e m  Telephone Co., Case 
No. 93-23O-TP-ALT (March 30, 1004); Ohiu Edkun Co., Case No. 91-69&-EL-FOR, ef d. 
(December 30, 1993); Cleveland Electric Illurn, Co., Case No. 88-170-EL-AIR (January 30, 
1989); ResiWmmt of Accounts and Records CZimmer Plant), Case No. 84-1187-EL-UNC 
(November 26,1985). The ultimate issue for our consideration is whether the agreement, 
which embodies considerable time and effart by the signatory parties, is reasonable and 
should be adopted. In considering the reaeonableness of a stipulation, the Commission 
has used the following criteria: 
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(1) Is the senlement a product of serious bargaining among capable, 
knowledgeable parties? 

(2) Does the settlement, as a package, benefit ratepayers and the public interest? 

(3) Does the settlement package violate any important ltegcllatory principle or 
practice? 

The Supreme Cowt of Ohio has endorsed the Commission's analysis using thme 
criteria to resolve issues in a manner economical to ratepayers and public utilities. MUS. 
Energy Consumers of Ohio Power Co. D. Pub. Ufil,  Comm., 68 Ohio St3d 559 (1994) (citing 
Consumers' Counsel, supra, at 126). The court stated in that case that the Commission may 
place substantial weight on the terms of a stipulation, even though the stipulation does not 
bind the Commission (Id.). 

We will first analyze the two substantive issues that are specifically asserted by 
certain of the parties and hen will proceed to consider the three criteria just described. 

1. Specific Issues Raised by Parties 

(a) Residential Govanmental Aggregation Customers 

OCC raises an issue regaxding POLR charges and residential customers of 
governmental aggregations, 

(1) Governing Law 

Section 4928.143, Revised Code, allows an electric utility to file an application for an 
ESP. A number of topics that may be included in an ESP are set forth in division (8)(2) of 
that section. One of those permissible topics is described, in division (B)(2)(d), as foflows: 

Terms, conditions, or charges relating to limitations on customs "hopping 
for retail eledric generation service, bypassability, standby, back-up, ox 
supplemental power senrice, default service, carrying casts, amortization 
periods, and accounting or deferrals, including future recovery of such 
deferrals, as would have the effect of stabilizing or providing certainty 
regarding retail electric service. 

SB 221 dealt specifically with governmental aggregation in Section 4928.200), 
Revised Code, The first three sentences of that section are relevant to this issue and are as 
follows: 
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Qn behalf of the customers that are part of a governmental aggregation 
under this section and by filing written notice with the public utilities 
commission, the legislative authority that formed or is forming that 
governmental aggregation may elect not to receive standby senice within 
the meaning of division (J3)(2)(d) of section 4928.143 of the Revised Code 
from an electric distribution utility in whose certified territory the 
governmental. aggregation is located and that operates under ;Zn approved 
electric security plan under that section. .Upon the filing of that notice, the 
electric distribution utility shall not charge any such customer to whom 
electricity is delivered under the governmental aggregation for the standby 
service. Any such consumer that returns to the utility for competitive ret& 
electric service shall pay the market price of power i n w e d  by the utility to 
serve that consumer plus any amount attributable to the utility‘s cost of 
compliance with the alternative energy resource provisions of section 4928.64 
of the Revised Code to serve the comma. 

(2) OCC‘s position 

According to OCC, because it did not a p  to the stipulation’s provisions with 
regard to residential governmental aggregation customers, the “[s]tipulation has not 
established a course with regard to this issue.” Thus, OCC believes that the Cormnission’s 
standards for approving partial stipulations do not apply. Rather, noting that the burden 
of proof in this proceedhg should be on Duke, OCC asserts that the Cornis ion  may 
approve Duke’s ESP only if Duke proves it to be more favorable in the aggrqate than the 
expected results of a market rate offer. (OCC brief at 3; OCC reply at 3.) 

OCC reviews the applicable statutory provisions, beginning with the opportunity 
for governmental aggregators to elect to avoid standby charges. However, although OCC 
Correctly quotes the statute, it introduces the provision with a dewription stating that it 

OCC reaches this conclusion by r e a h  Section 4928.143(8)(2)(6), Revised Code, as a 
definitional provision and stating that Section 4928.343@)(2)(d), Revised Code, “defines 
’standby service‘ broadly to encompass provider of last resort service.” Thus, OCC 
reaches the conclusion that Section 4928.20@, Revised Code, authorizes “govenunental 
aggregators to apt-out of most provider of last resort services . . .,” From this 
interpretation, OCC determines that residential governmental aggregation customers 
should have the opportunity to elect not to pay the SRA-SRT and to receive the six percent 
shopping credit that co&pemaks for payment of rider SRA-c;D, in return for agreeing not 
to return to the ESP. Without this opportunity, OCC contends that the proposed ESP 
would be discriminatory and would not be more favorable in the aggregate than the 
expected results under a market rate offer, (OCC brief at 4-15; OCC reply at 4&,12-14.) 

allows gavemental aggregators to elect to avoid ”provider of last reso& charges . . .. rr 
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OCC also disagrees with the stipulation’s proxy7 for a market rate upon the rehzrn 
of a governmental aggregation customer. Although the stipulating parties have set 115 
percent of the ESP price as, in essence, a proxy for the market rate that is mandated by SB 
221, OCC believes h t  residential cust0rnez-s of governmental aggregations should be 
allowed to pay the lower of the actual market price or 115 percent of the ESP price. ( W C  
Ex. 1, at 12-13; Tr. at 268,269; OCC brief at 15-16; OCC reply at 1416.) 

I 
i 

(3) Stipulating Parties‘ Positions 

Duke challenges OCC’s a d o n  that Duke has failed to meet its burden of proof 
on the issue of whether the ESP is more favorable in the aggregate than a market rate offa, 
pointing out that OCC did not disagree with the stipulation on this issue. Staff agrees, and 
notes that OCC did not include this argument in the issue that it carved out of the 
stipulation for litigation. (Duke reply at 6; Staff reply at 7-8,) 

With regard to shopping by residential customers of governmental aggregations, it 
is Duke‘s position that the statute does not address the avoidance of riders SM-SRT and 
SRA-CD. Duke contends that OCC misinterprets the statutory provisions and the terrns of 
the stipulation. Acmrding to Duke, the statute does not define the term ’’standby Sexvice” 
as being “synonymous with POLR obligations.‘’ The stipulation, as Duke points out, deals 
with standby service charges separateiy from provider of last resort obligations, meaning 
that they are not synonymous. As Duke sums up, “although governmental aggregators 
may avoid charges for standby service pursuant to [Section 4928.20, Revised Code], they 
cannot similarly, and by statute, avoid charges for w e ‘ s ]  POL& obligations. Thus the 
OCC cannot compel such a result here.” (Duke brief at 16; Duke reply at 6-7.) 

Staff also submits that OCC‘s statutory interpretation is in error and that the 
“standby” charges that the statute makes avoidable cannot be equated with POLR 
requirements. Staff points out that Section 4928.200), Revised Code, refers only to the 
avoidance of charges for “standby service within the meaning of division (B)(2)(d) of 
section 4929.143 of the Revised Code , ..“ The cited division, it says, is not a definition of 
“standby service,” as suggested by OCC but is, rather, “part of an extensive listing of 
things that can be included in an ESP,” To interpret the meaning of ‘standby service,” 
staff chooses to look to the term‘s use in a different section. It points out that “standby 
service’’ i s  used in Section 4928.020, Revised Code, to refer to charges imposed by 
utilities on customers who rely on distributed generation to compensate the uaity for 
standing by in case the customer‘s equipment fails. Staff believes that its interpretation 
avoids paradoxical problems that would exist if we adopted K c ‘ s  reading of the 
statutory language. (Staff reply at 2-6.) 

7 While the stipulation does not refer to thia a3 a *‘proxy,m we will use ~G.S  term to more clearly distinguish 
the stipulation‘s preset market price frcnn the actual market price that OCC believes should be calculated 
at the time a residential wtomer might return to Duke’s service. 
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Duke also disagrees with OCC'3 contention that residential custorner~ of 
governmental aggregators should be allowed to return at the lower of market price or 115 
percent of the ESP price. First of all, it notes, this issue was not reserved for litigation. "he 
applicable footnote in the stipulation, by means of which OCC noted its reservation of one 
issue for litigation, reads, 'The parties agree that OCC shall have the right to carve out for 
litigation the issue of bypassabiIity of charges and shopping credits for residential 
government aggregation customers." Thus, the return price is not ai issue, according to 
Duke. (Duke brief at 16; Staff brief at 1314; Staff reply at 9.) 

On the substance of the issue, Duke notes that OCC provided no definition of a 
market price, no proposed market price calculation method, and no estimate of what the 
market price might be. Thus, OCC's proposal is, in Duke's opinion, unsubstantiated. 
Duke notes OCC's argument that residential customecs should not be disuiminated 
against with regard to avoidance of the SRA-SRT and the SRA-CD and points out that, 
when it came to the return price) OCC argued in favor of a different treatment of 
residential and nanresidential customers. Because the statute, in Duke's approach, does 
not require the SRA-SRT and SRA-CD to be avoidable upon request by a governmental 
aggregator, Duke believes that it can treat residential and nonresidential customers 
differently in this regard, if the p u p s  are differently situated. Duke contends that/ 
because residential customers are not in as good a position m nonresidential mtomers to 
make appropriate choices regarding risk, this differential treatment is permissible. (Duke 
brief at 16-19; Duke reply at 7-10.) 

(4) Commission Analysis and Determination 

We will first address the issue of whether rider SRA-SRT should be avoidable by 
residential customers of governmental aggregations and whether those customers should 
be able to receive the six percent shopping credit to compensate for payment of rider SRA- 
CD. We agree with OCC that Sedion 4928.200), Revised Code, allows the Comdsaion no 
discretion with regard to fhie right of governmental aggregations to elect not to receive 
standby service and, therefore, to avoid charges for that service. "he only questian to be 
determined in this regard i s  the statutory interpretation of the meaning of the term 
"standby service." 

Contrary to OCC's contention, Section 492$.243(B)(Z)(d), Revised Code, is not a 
definition of the term "standby service." Rather, as argued by staff, that section is part of a 
lengthy itemization of the provisim that may be included in an ESP. Unfortunately, 
although that section includes several similar terms (including "standby service") that 
apparently could cover POLR service, the section allowing aggregators to elect out of 
standby service is much more specific. The list of allowable FSP provisions allows for 
inclusion of "standby, back-up, or supplemental power service, default service . . .." The 
aggregation section specifies only "standby service" as the service that awegatam may 



-- -- __ - - 
Case No. 200840495 

Page 27 of 45 
Attach. STAFF-DR-Ol-O13(b) 

08-920-EL-SSO et al. -27- 

elect not to receive. Searching for an implied definition, staff recommends that we look to 
a different section within Chapter 4928. While we do not necessarily disagree with staff‘s 
interpretation of the term in the section it reviews, we find it inappropriate to look to a 
different section, if evidence of the legislature‘s intent can be gleaned by considering 
subsequent language in the section that we are interpreting. Immediately &ex direding 
that the electric utility shall not charge aggregation customers, if the eIection has been 
made, for standby service, the statute goes on to provide that “[alny such consumer that 
returns to the utility for competitive retail electric service shall pay the market psice of 
power incurred by the utility to serve that amm.mer . . .,‘r Section 4928.2o(n, Revised 
Code. The legislature had first provided that an aggregation could elect out of an aspect of 
the electric utility’s service. Then it said that the electric utility could not charge the 
aggregation’s customers for that service. This was immediately followed by a description 
of the price that the eledric utility would therefore be allowed to charge if one of those 
customers returned to that m i c e .  Clearly, the legislature’s intent was that the service for 
which the customers were not being charged was the electric utiIity’s standing ready to 
serve those mtamers at the SSO price if they were to choose to return. This statutory 
provision, then, must mean fhat governmental aggregations may elect not to receive that 
service and not to pay for it. 

OCC claims that both rider SKA-SRT and rider SKA-CD would be encompassed by 
this statutory provision. We will review each of those riders in order to determine 
whether they fall within the scope of W a n  4928.200), Revised Code, as we have 
interpreted it. Rider SRA-SRT will compensate Duke for its ”purchase [ofl capacity 
necessary to maintain an offer of firm generation service and [provision of] default service 
to a l l  consumers in its certified territory;, . . whether switched or unswitched.” (Duke Ex. 
20, at 12) The purchase of capacity to &ow Duke to maintain default service for switched 
customers, we find, is clearly within the scope of the intent of Section 4928.200, Revised 
Code. Rider SRA-CD is quite different, however. That rider is intended to compensate 
Duke for providing customers with a first call on its capacity, foregoing the opportunity to 
sell capacity that is currently dedicated to its standard service offer, permitting customers 
to switch to competitive suppliers, and assuming the risk associated with maintaining a 
reasonably stable price during the ESP period. (Duke Ex. 20, at 13-14.) The only aspect of 
the SRA-CD that relates to shopping is one that notes that Duke will permit customers to 
switch to a competitive supplier but does nat address Duke’s potential casts upon their 
return. The statutory provision we are considering only referred to the price that the 
electric utility could charge upon the return of &stomers who have avoided payment of 
particular riders. Thus, rider SRA-CD does not appear to be enampassed within the 
intent of Section 4928.20@, Revised Code, We candude that, if a residential governmental 
aggregation elects not to receive Duke‘s pramise to stand ready to serve the customers at 
the SSO price if they were to choose to return, the customem in that aggregation should 
not be charged fur rider SRA-SRT, but would be obligated for rider SRA-CD. 
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OCC's second issue is the appropriate return price to be charged to r&dentid 
governmental aggregation customers. We agree, as Duke and staff point out, that this 
issue was not one that OCC reserved, in the stipulation, for litigation. Therefore, we can 
only conclude that, at the time OCC executed the stipulation, it intended to agree with the 
return price provisions. We should also note that, even if we were considering the issue, 
we would conclude that residential and nonresidential customerv are not difkrmttfy 
situated in any way to justify what wodd then be different return px3Cing provisions. 

We also wish to address OCC's contention that, because its aggregation issue was 
reserved for litigation, the three-pronged stipulation test does not apply and Duke must 
satisfy the comparison with a market rate offer. There are two problem with this 
argument. First, even if OCC did not agree with the aggregation provisions of the 
stipulation, that does not mean that there was no stipulation as to that issue. Rather, 
OCC's refusal to agree with those provisions means only that one af the several stipdating 
parties did not agree to that portion af the stipulation. ofhers remained in agreement 86 to 
this provision. Therefore, the three-pronged test for stipulations is still applicable. 
Second, we recognize that OCC stipulated that the ESP, with the aggregation issue 
undecided, would be more favorable in the aggregate than a maket rate offer. Ut. Ex. 1 at 
para. 27.) Thus, this issue is no longer open for OCC to dispute. 

(b) Exemption from Rider DR-SAW 

IEU raises, as an issue, the restrictions on availability of the ridez: DR-SAW 
exemption, which are set forth in pmvision 13.b of the stipdatian. As discussd above, 
rider DR-SAW is intended by the stipulating parties to collect costs associated with 
meeting energy efficiency and peak demand reduction requirements under Section 
4928.66, RElvised Code, and allows certain large, nonresidential users to avoid payment by 
corn*tting their own demand response ox other similar capabilities to Duke's programs. 
The threshold for a nonresidenthi customer to qualify to avoid payment of rider DR-SAW 
is, under the stipulation, that it have a minimum monthly demand of three W at a single 
site or at multiple sites within Duke's certified territory. In addition, in order to qualify fur 
the exemption, the stipulation's terms would require the customer's self-directed energy 
efficiency and/or demand reduction programs to praduce energy savings and/or peak 
demand reductions equal to or greater than the statutory benchmarks to which Duke i s  
subject. IEU states that it opposes this provision of the stipulation. 

(1) Governing Law 

The first three sentences of Sedion 4928.66(A)(Z)(c}, Revised Code, are critical ta the 
analysis of this issue. They are, here, split apart for more convenient reference in the 
ensuing discussion: 
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Compliance with divisions (A)(l)(a) and (b) of this section shall be measured 
by including the effects of all demand-response programs for mercantile 
customers of the subject electric distribution umty and all such mercantile 
customer-sited energy efficiency and peak demand reduction programs, 
adjusted upward by the appropriate loss factors. 

Any mechanism designed to recover the cost of energy efficiency and peak 
demand redudion p r w m  under divisions (A)(l)(a) and (b) of this sectiopr 
may exempt mercantile customers that mnmit their demand-response or 
other customer4ted capabilities, whether existing or new, for integration 
into the electric utility's demand-response, energy efficiency, or peak 
demand reduction programs, if the commission determines that that 
exemption reasonably enmurages such customers to commit those 
capabilities to those programs. 

If a mercantile customer makes such existing or new demand-response, 
energy effiaency, or peak demand reduction capability available to an 
electric distribution utility pursuant to division (A)(Z)(c) of this section, the 
electric utility's baseline under division (A)(Z)(a) of this section shall be 
adjusted to exclude the effects; of all such demand-response, energy 
efficiency, or peak demand reduction programs that may have existed 
during the period used to establish the baseline. 

(2) JEU's Position 

IEU presented the testimony of one witness, Kevin. M. Murray, to supprt its 
argument that paragraph 13.b of the stipulation should be rq'ected by the Commission. 
Mr. Murray identifies himself as a technical specialist ebployed by counsel fdr EU and 
states that his education consists of a Bachelor of Science degree in M ~ u r g i s l  
Engineering, {IEU Ex. 1, at 1-2.) Admittedly, Mr. Murray is not an attornq. (m Ex. 1, at 
4.) Mr. Murray's testimony begins with his belief that the purpose of paragraph 13.b of the 
stipulation is "to limit and narrow the opportunilty for a mercantile customer to secure an 
exemption frarn the cost recovery mtzchanism regardless of the case the customer might 
otherwise make to the Commission in favor of such an exemption." (IEV Ex. 1, at 5-6.) 
Continuing, Mr. Murray evaluates the language in the stipulation and compares it to the 
requirements and definitions in SB 221. He expresses his opinion that the Ohio General 
Assembly is responsible for making public interest determinations, cmly givhg the 
Commission the ability to make case-by-case determinations on exemption requests. 
Rased on his interpretation of the language in the statute, he believes that the "arbitrary 
cut-off contained in the stipulation, which prohibits exemptions for mercantile customers 
using less than three MW p a  year, is contrary to the legislature's expression of the public 
interest. (l[mT Ex. I, at 7.) Mr. Murray also testifies that the stipulation's requirement h t  
a customer be in a polsition to reduce usage by an mount equal to Duke's benchmark is 
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fundamentally wrong and could serve to discourage mercantile customers' efforts toward 
efficiency. ultinzaely, Mr. Murray proposes that, "fi]f the 
Commksion is presented with a request for an exemption by a mercantile customer that 
can only commit towards some portion of an electric distribution company's prtfouo 
obligation, rather than c o m m i ~ g  a full proportionate share, it can make a specific 
determination based upon the facts presented to it in that proceeding, as to whetha a full 
exemption, no exemption, or some middle ground is reasonable." (EU Ek. 1, at 12,) (%E, 
also, Tr. at 128-131.) 

(lEU Ex. 1, at 9-12.} 

Relying on the testimony of Mi. Muray, EU, in its brief, first discusses its 
contention that the stipulation violates the law by being more restrictive than the 
governing statute with regard to which customers may seek exemption from rider DR- 
SAW. LEU explains that Section 492$.66(A)(2)(c), Revised Code, provides that "the 
Commission may exempt mercantile customrs that commit their demand-response, 
energy efficiency, or peak demand reduction capabilities to the electric utility from 
mechanisms designed to cover those casts . . .." (mr brief at 7.) IEU then goes on to 
indicate that the term "mercantile customers" is defined by Section 4928.01(A)(19), 
Revised Code, to mean a commercial or industrial customer that consumes more than 
700,000 k W h  per yeat or that is part of a national account involving multiple facilities. 
(LEU brief at 7; IEU Ex. 1, at 6-7.) On the other hand, lEU points out that the stipulation 
requires a customer to have a minimum monthly demand of three MW at a single site or at 
multiple sites within Duke's territory. (EU brief at 5-6; IEU Ex. 1, at 6.) IEU believes that 
the higher threshold in the stipulation would violate the terms of Section 4928.66(A)(2)(~), 
Revised Code. It contends that the Ohio legislature has "specified the eligibility which 
determines which customers may seek [the] exemption" and argues that the Commission 
may not "redraw the exemption eligibility lines" set by statute. (IEU brief at 8.) In IEU'S 
opinion, because it violates the law, the stipulation also violatea important regulatory 
principles or practices/ does not benefit ratepayers, and is not in the public. interest. 

EU also quarrels with a provision in the stipulation that would, in addition to the 
minimum demand requirement, necessitate a shawing by the customer that its demand 
response, energy efficiency, or peak demand reduction programs equal or exceed the 
statutory bendmarks then applicable to Duke. As with the eligibility r e m e m a t ,  EU 
claims that the proposed stipulation provision would violate the law, as the p e m i n g  
statute does not indude this rtrwmmt. nmJ asserts that, by approving the stipulation, 
the Cornmission would "preemptively rewrite Ohio law to include more prescriptive 
terms," as the benchmarks are not applicable to mercantiTe customers. (IEU brief at 8-10.} 
IEU believes, also, that this limitation i s  not in the public interest as  it would result in some 
energy efficiency improvements being discouraged. IEU, rather, argues for a case-by-case 
approach by the Commission, with individual exemptions being granted or denied by 
Commission action. (IEiU brief at 10; IEU Ex. 1, at 12.) 
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IEU also raises one evidentiary argument, claiming that, because no witness 
testified in support of the restrictions proposed by this provision of the stipulation, the 
Conunksion is without record support to approve it. EU points out that Section 4903.09, 
Revised Code, requires the Comission to have evidentiary support for its condusions. 
Because there is no testimony in support of the restrictions discussed by TEU, it condudes 
that the Commission must reject that provision. (E7.J brief at 11-12.) 

(3) Stipulating Parties' Positions . 

The stipulating parties disagree with BUS arguments and conclusions on this 
issue. Duke, in its reply brief, argues that IEU faiLs to accept that Section 4928,66(A)(Z)(c), 
Revised Code, is permissive; that there is no absolute right to an exemption. It also nates 
that Section 4928,66(A)(Z)fd), Revised Code, p&ts mercantile customers to request 
approval from the Commission of a reasonable arrangement under which they may offer 
their own demand response, energy efficiency, or peak demand reduction capabilities to 
the company. (Duke reply at 2.) 

Similarly, pointing to the statutory prohibition against approval of an exemption 
that does not have the effect of enmuraging customers to commit their capabilities to the 
programs, OCC argues that "[tlhe law only limits the Commission's discretion according 
to those that it may not: approve." Thus, OCC believes that this provision of the 
stipulation does not violate any important regulatory principal. ( K C  reply at 17.) 

OCC also emphasized the tremendous administrative burden that would be placed 
on the Commission, K C ,  and other interested parties if a substantial number of 
exemption applications were filed by small mercantile customers, as well as the difficulties 
and costs that would be involved in changing Duke's billing system to &OW for fd 
or partial exemptions. In addition, OCC noted the ongoing expense of monitoring 
continuing compliance by those exempted customers. Thus, OCC strongly believes that it 
is both reasonable and appropriate to place limitations on the extent to which rider DR- 
SAW may be avoided. Indeed, without restrictions such as are included in the stipulation, 
OCC believes that the Commission would be obligated to reject the stipulation as not 
being in the public interest and not benefitting ratepayers. (OCC reply at 18-20.) 

OEC dso starts its argument with a focus on the permissive language in the statute, 
pointing out that, although EV's witness admitted, "I am not an attorney," the examiners 
allowed his testimony into the record. (IEU Fx. 1 at 4.) OEC contends that the bulk of Mr. 
Murray's testimony is purely legal argument. Pointing to the second sentence of the 
section in questian, OFC recounts that Mr. Murray believes this language evidences the 
l@s!ature's determination that it is h the public interest that d m e r m a e  customers 
have the opportunity to seek an exemption from rider DR-SAW, with requests decided on 
a case-by-rase basis. In contrast, OEC stresses that the legislature could have enacted a 
statute that said that the rider "shall" exempt such mercantile customers, rather than using 



Case No. 2008-00495 

Page 32 of 45 
Attach. STAFF-DR-01-013(b) 

08-920-EL-SSO et al. -32- 

the term, "may." OEC summarizes its position on this point, saying, '73ecBuse there is no 
mandatory requirement thdt the mechanism designed to recover the costs of an electric 
utility's energy efficiency and demand reduction programs provide for any exemption, it 
necessarily follows that limiting the availability of the exemption by including any 
eligibility threshold is legally permissible." (OEC brief at 10.) OEC goes on to argue that 
the statute does not require Duke to integrate the capabilities of a mercantile customer but, 
rather, places the onus of meeting the statutory benchrnmks on Duke. It points out that 
offering relief from DR-SAW is a detriment to other ratepayers and is, therefore, 
inappropriate if Duke is able to satisfy the benchmarks through its own programs. In 
addition, OEC argues that the signatories to the stipulation cannat be faulted far failing to 
produce a witness to respond to legal arguments because legal arguments are the subject 
for briefs not testimony. (OEC brief at 45,8-12; QEC reply at 3,) 

Staff also believes that the word "may" in the second sentence of the section results 
in it being permissive, rather than mandatory. Recognizing that the rider could allow the 
exemption of all mercantile customers that make the commitments or, on the other hand, 
could refuse to exempt any, staff submits that the stipulation strikes a reasonable balance, 
"recognizing that some large customers may have effiaencies that can reasonably be 
captured, verified and accounted for, while not expending the reach beyond what can be 
managed." Staff points out that this provision is part of an ESP that lasts for only three 
years and that it is a pmiod during which the Commission and the parties wiU gain a d  
knowledge and experience on which to base further refinements. (Staff brid at 9-12; staff 
reply at 9.) 

Regarding W ' s  contention that Duke must allow a merantile customer to commit 
less than Duke's benchmark, with consideration on a case-by-case basis, Duke believes it 
would be illogicdl to reach this conclusion as the purpose of the exemption from payment 
of rider DR-SAW is to develop a means by which it may meet its mandate. Duke argues 
that allowing an exemption without requiring the customer to commit its equivalent share 
of efficiency would leave Duke at risk and, to the extent that the customer falls short of the 
mandate, would require other customers to bear the costs of meeting the mandate and 
would necessarily create an illegal cross-subsidy, Duke also points out that LEU'S witness 
did not know how many mercantile customers would qualify under its proposal or what 
standard should be used by the Commission to consider such appfications, @uke reply at 
3-5.} 

OEC controverts this IEU argument, as well. Honing in on Eulr. Murray's testimony 
that prudent mercantile customers will not undertake energy efficiency and dennand 
reduction measures that are not cost-effective, OEC reviews various alternatives. First, in 
its analysis, a measure under consideration by a mercantile customer may be deemed cost- 
effective "in its own right" and will, therefore, be undertaken without m e r  incentive. 
Secwnd, if the payback period for investment in a measure does not satisfy the mercantile 
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I 
customer’s internal rate of return calculus, Duke may provide a program to induce it to 
proceed; indeed, Duke plans to establish. a collaborative process to develop such 
programs. Third, according to OEC, Duke could enter into a special arrangement with an 
individual mercantile customer in order to provide specially tailored incentives. The final 
option under OEC‘s rationale would be to exempt that customer from payment of rider 
DR-SAW. As it is the last of sevelcal options, all of which may encourage efficiency and 
demand reduction, QEC argues that the exemption may apprapriately, under the statute, 
be limited to instances in which integration of that customer‘s capabilities will produce a 
meaningful contribution to Duke‘s ability to comply with the benchmarks, especially a8 it 
is at risk for failure to comply with thase benchmarks. Finally, a6 to the requirement that 
customers must commit programs to save energy at the benchmark level if they wish to be 
exempted, OEC submits that the statute does not provide for partial exemptions from 
riders. OEC also addresses the IEU proposal that the Commission exempt customers on a 
case-by-case basis, advising that this approach is unworkable. (OEC brief at 12-27.) 

As to IRJ’s evidentiary argpncmt, Duke initially notes that it is generally suffiamt 
for the Commission to consider the stipulation itself, together with testimony that the 
signatory parties collectively agreed to its terms, and the factors supporting the three- 
pronged test. It also indicates that its witness, Theodore SchuItz, discussed the origkd 
proposal for allowing certain customers to opt out of rider DRSAW in his direct teStim~ny 
and that M e  witness Paul G. Smith explained the provision as a public benefit. Duke 
notes that Mr. Smith testified that EU’s objections were addressed in the testimony of 
Duke Witnesses Richard G. Stevie and Theodore Schultz. (Duke reply at 2-3 [referring to 
Duke Exs. 9,11, and 181.) 

On this subissue, OCC submits that W s  witness Murray provided mostly a 
discussion of statutory interpretation and little factual evidence, contrary to IEU’s daims 
that its witness provided the only record evidence as to how this paragraph meeta the 
Commission’s three-pronged test. According ta OCC, the evidence that he did provide 
failed to address how IEU’s proposed approach would assist Duke in meeting the savkp 
benchmarks. ( K C  reply at 22-22) OEC agreed that Mr. Murray’s testimony on this 
subject was not actually evidence, but pure legal argument by a non-lawyer. ‘Tegal 
argument is the subject for briefs, not testimony,“ (OEC reply at 4-5.) 

(4) EUF’s Position on Reply 

IEU’s reply brief, in addition to reviewing its previously expressed arguments, 
addresses certain points made in other parties’ briefs. It contends that a three-year t m  is 
unreasonable on its face, as its “only possible virtue“ is the avoidance of an evaluation of 
earnings that would otherwise be required. EU also believes fhat it is wueamnable to 
approve a stipulation in which some provisions have proposed impacts that exceed the 
ESP’s three-year term. It expresses a concern for Duke’s Save-a-Watt program, for the 
predetermined excessive earnings test formula, the ability to transfer generating assets, 
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and Duke’s ability to lock in its earnings growth, all of which are included in the 
stipulation package. (nmJ reply at 7-12.) 

With regard to the overriding question of whether the statute prevents the 
stipulation from Umiting which mercantile customers may be exempted, EU asserts that 
”the Commission’s discretion is limited to deterr;lining whether an exemption would 
reasonably encourage customers to co&t their. energy efficiency and peak demand 
reduction capabilities for integration into an electric utility’s pmfsram~, not which 
customers may seek an exemption.” fIE;v reply at 13.) IEU challenges the suggestion that 
a mercantile customer that does not meet the requirements for an exemption could still 
seek to enter into a reasonable arrangement otherwise, explaining that such an approach 
would defeat the apparent intent of the exemption limitation. (IEU reply at 13-15.) 

D3.f also disagrees with OEC‘s statement that Duke would not be required, under 
the statute, to integrate the capabilities of a mercantile customer into its own programs. TO 
make its point, IEU refers to the first sentence of statutory provision, in which it is made 
clear that mercantile customers‘ programs are to be included in measuring the electric 
utility‘s efficiency efforts. (LEU reply at 16-17.) 

IRi disputes Duke’s cross-subsidy argument, noting, among other things, that a 
mercantile customer eleding to mmmit its customer-sited capabilities for integration is 
taking steps to distinguish itself from others and, thereby, providing the basis for a 
determination that it is not similarly situated to other customers. (EU reply at 20.) 

(5) Commission Analysis and Determination 

As reviewed above, IEU claims that the stipulation violates the law and, therefore, 
fails to satisfy the second and third pronge of the Commission’s traditional evaluation 
stipdations, both because of the three MW threshold and because of the requirement that 
customers meet Duke‘s benchark in order to receive an exemption. h addition, E U  
believes that paragraph 13.b is unsupported by m r d  evidence, leaving the Ccihunission 
with no evidentiary basis upon which to approve it. In evaluating the arguments we will, 
first, consider whether the paragraph at issue violates the face of the govedng statute. 
We will subsequently evaluate the provision’s other potential benefits or detriments to 
customers and to the public interest. 

Mr. Murray testified as to the specific issues under consideration. To the extent that 
he presented fadual evidence or expert opinion testimony, we will consider his testimony 
in our analysis. However, we note that multiple parties moved to strike  portion^ of Mr. 
Murray’s testimony on the ground that he is not m attorney and the testimony alrpeared 
to be a legal argument. Although the attorney examiners denied the motions to strike, 
they cautioned that the Commission would recognize that the witness is not an attorney in 
evaluating the weight to be given to his testimony. (See, cg., Tr. at 101.) Our analysis, at 
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this point in the discussion, is one of determining whether the proposed stipulation 
provision violates the law and necessitates a legal interpretation of the meaning of the 
governing statute. 

As referenced at the start of o w  analysis of th is issue, division (A)(~)(c) of Section 
4928.66, Revised Code, includes four sentences, the first three of which have relevance to 
our discussion or were referenced by parties. While we will not repeat the text of those 
sentences here, we will summarize them. The first sentace provides that calculation of 
the electric utility’s compliance with the benchmarks should include the effects of all 
mercantile customers’ programs, That first sentence includes no reference to whether or 
not such programs are capabilities that have been ”committed“ to the electric utility‘s own 
programs. The second sentence allows the Commission to approve a rider that exempts, 
from its coverage, mercantile customers who commit their capabilities to the dectric 
utility’s programs, if the Commission finds that the exemptian encourages the customers 
to commit their capabilities. The third sentence goes back to the calculation methodology 
and requires the electric utility‘s baseline to be adjusted to exclude the effect of committed 
capabilities of mercantile customers. 

Although IEU’s discussion on brief relies in part on the first sentence, that sentence 
does not relate to the issue of the possible exemption Even if rider DR-SAW included no 
exemption language, the first sentence would still apply to the calculation of Duke‘s 
compliance with the section as a whole. Therefare, our focus must not be an the first 
sentence. Similarly, the third sentence merely explains how calculation of compww 
with the benchmark should be made, in the event that wtomem‘ capabilities have been 
committed to the electric utility’s programs. Thus, it is also not relevant to our analysis of 
which customers may be exempted. The second sentence, on the other hand, is key to our 
analysis. In both halves of this issue, that is, the three MW minimurn discussion and the 
benchmark parity discussion, the stipulating parties seek to narrow the coverage af the 
second sentence of the division. 

No one debates the definition of the term “mercantile customer.” Section 
4928.01(A)(19), Revised Code, defines that term to mean a commercial or industrial 
customer that consumes more than 700,000 kwh per year or that is part of a national 
acmunt involving multiple facilities. Rather, the stipdating parties focus, largely, on the 
permissive aspect of this division of the statute: the verb in the sentence is “may exempt.” 
Clearly, a rider to be approved by t ke  Commission need not exempt mercantile customers 
who commit their capabilities to an electric utiLity’s programs, even if such an exemption 
might reasonably encourage such commitment. The question, as we see it, is whether, 
because of the permissive tenor of the mtence, a rider may exempt some such mercantile 
customers while refusing to exempt others. 
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We note, in this regard, that the legislature has not, in SB 221, changed the policy of 
this state such that it would not include "ensur[ing] the availability to consumers of . . . 
nondiscriminatory . . . retail electric sewice." section 492$.02(A), Revised Code. Indeed, 
the legislature enacted language to require electric utilities to provide service on a 
comparable and nondiscriminatory basis . , ..'I Section 4928.1431(A), Revised Code. 
Without the existence of the sewnd sentence in the provision that we are considering, a 
rider such as DR-SAW would have to make the exemption open to my of its customers 
that could meet the reasonable terms of that exemption. The impact of that second 
sentence, therefore, is to allow the exemption to be discriminatory to the extent of the 
specifications set forth in the sentence. The sentence we are considering says nothing 
about limiting the availability of the exemption to mercantile customers with an annual 
usage over three MW. It also says nothing about limiting the availability of the exemption 
to mercantile customers with capabilities equal to the benchmark then applicable to the 
electric utilify. It does, however, allow us to determine whthttr the exemption 
"reasonably encourages" the customers' eommihnent of their capabilities to the electric 
utility's programs. We find that this does allow us Some limited flexibility in the 
consideration of the structure of a rider's exemption provisions. We will, under this 
approach, consider each of the proposed &tations. 

i 
I 

It 

Turning first to the benchmark parity issue, we recognize that, if an exempted 
customer did not have to commit capabilities equal to the electric utility's applicable 
benchmark, then either the customer would be exempted only from a corresponding 
percentage of the cost recovery rider or the customer would still be exempted from the 
entire cost recovery rider. As noted by Duke, if a customer committing less than the 
benchmark were exempted from the entire rider, other customers would have to bear an 
increased burden of Duke's cost recovery, We find mch a result to be inequitable. On rhe 
other hand, requiring Duke and the Commission to calculate and review percentages af 
exemptions that are appropriate for each customer would be time consuming and 
expensive, the cost of which would have to be borne by ratepayers. Similarly, other 
interested parties would likely need to review those calculations, in order to ensure that 
their constituencies were not to be overcharged. We also note that the governing statute 
makes no reference ta the possibility of a partial exemption. Therefore, we find it 
reasonable and appropriate for the rider to limit the availability of an exemption to those 
customers whose capabilities meet or exceed the applicable benchmark in any given year, 
as proposed by the stipulation. 

The proposal that the exemption only be available to larger mercantile customers is 
more problematic, Here, the concerns raised by the parties are primarily that a large 
number of applicatiana would create a substantial administrative burden. However, we 
would note that the potential for such a burden is reduced by the requirement that an 
exempted customer meet the applicable benchmark. Due ta the existence of t h t  
provision, a small mercantile customer with only lirnited capabilities will not be applying 
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for an exemption. We are also aware that the legislature has deemed it important to 
encourage innovation, to provide incentives to technologies that can adapt successfully to 
environmental mandates, and to encourage the education of small business owners to 
encourage their use of energy efficiency programs. !,?kction 4928.02, Revised Code, at 
divisions (D), or and 0. W e  do\ not believe, therefore, that the legislature intended u8 to 
approve a rider that bases the availability of the exemption on a different usage h e !  &than 
that approved in the definition of "mercantile customer." We also do not believe that the 
administrative concerns regarding the number of possible applications are tenable. 
Therefore, we will not approve that portion of the stipulation that raises the minimum 
annual usage, for qualification to apply for the exemption, to three MW. Thus, the ability 
to apply for the exemption should be available to all mercantile customers, if their 
capabilities meet or exceed the applicable benchmark. With this modification, we find that 
the exemption would reasonably encourage mercantile customers to m d t  their energy 
efficiency and peak demand reduction capabilities for integration into Duke's programs. 

Finally, we will comment on ELJ'S claim, discussed above, that we cannot approve 
this provision of the stipulation because no proponent testified spdfically with regard to 
the terms of that particular provision. We note that, at the Same time that it makes this 
evidentiary assertion, it atso suggests, in its reply brief, that the Commission consider 
information that is not a part of the evidentiary record developed in thw prcxcleedings. 
(IEU reply at 8-11 ,) While we will not consider the material referenced by IEU that is 
outside the record, we will point out that, in reviewing evidence in support of stipulations, 
we have never made it a prerequisite for approval that every pmvision be supported by a 
Witness. Such a test could necessitate multiple witnesses, would u n n e c e d y  lengthen 
proceedings, and would increase the litigation q e n s e s  for all parties. Rather, our review 
of stipdations focuses, as required by the Supreme Court of Ohio, on the stipulation as a 
whole and our determination of whether the stipulation meets the three-pronged test. 

2. SeriousBargaining 

No party argues that the stipulation was not the result of serious bargaining among 
capable, knowledgeable parties. Duke points out that its witness, Paul Smith, testified that 
the stipulation resulted from lengthy b a r g w g  sessions, with parties represented by 
capable counsel and technical experts, and that all parties were invited to attend all 
settlement discussions. (Duke brief at 4-5, citing Duke EX. 18, at 3-4.) Staff's witness 
Tamara Turkenton similarly noted that settlemat meetings were noticed to a l l  parties and 
opined that the d e m e n t ,  being the product of an open process, with extensive 
negotiations and analpis on complex issues, is the product of serious bargaining among 
knowledgeable parties. (Staff Ex. 1, at 2.) (See, also, OEG brief at 1.) We conclude that this 
test has been satisfied. 
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3. Benefits to Customers and the Public Interest 

Staff‘s witness Turkenton also testified as to various ways in which the stipulation 
benefits ratepayers and promotes the public interest. Among other things, she referenced 
the fact that the stipulation establishes fair and reasonable increases in the base price of 
generation, estabhhes a rider to recover costs relating to S W d d  technology and 
requires Duke to explore ways to maximize SmartGrid benefits, provides i n m t i v e ~  for 
Duke to achieve energy effiamcy above statutory mandates, allows Duke to recover 
revenues associated with economic competitiveness arrangements, and provides 
shareholder funding far customer assistance to low income customers. (Staff Ex 1, at 3-5.) 

Similarly, Duke’s witness Smith provided a list of benefits to cor’~swners and the 
public interest. Some of the most critical of those benefits include the following: Mr. 
Smith states that the stipulation provides rate stability for customers, financial stability for 
Duke, and continued development of the competitive market. He also maintains that 
customers‘ service through the ESP period will include only modest, annual, predictable 
increases, at a substantially lower price increase than Duke had supported in its 
application. He paints out that stipulated price increases for residential customers, under 
the stipulation’s terms, would be approximately two percent in 2009 and 2010 and zero 
percent in 2011. The corresponding increases for nonresidential cugtomers wadd be 
approximately two percent in each of the three years. Mr. Smith points out the price 
transparency in the stipulation and the fact that Duke has agreed to withdraw from these 
proceedings its proposed change in distribution customer charges and its proposed annual 
inflation-based price adjustment. Mr. Smith’s list of benefits includes’ Duke‘s agreement to 
defer and amortize up to ~ , O O O , O O O  to be spent at the Beckjord generating statim in order 
to allow its continued operation. He notes, also, that the stipulation provides for the 
establishment of a collaborative pmcess to design an EBB that will further enhance the 
continue development of the competitive retail market. Mr. Smith also point3 out several 
benefits that are included for low-income customers. (Duke Ex. 18, at 6-12.) (See, a h ,  
OEC brief at 1.) 

We a h  note that, on December 15,2008, Duke filed a letter in the docket, indicating 
that its overall rates, including the effects of the proposed ESP and the adpfments to 
riders FPP and SRT, will decrease. Duke calculates that rates for typical residential 
customers will decrease by 3.8 percent, that rates for typical commercial customers will 
decrease by 4.4 percent, and that rates for typical industrial customers will decrease by 5 
percent. With regard to the future design of the EBB, the Commission encourages M e  to 
include other electric utilities in its discussions. We have previously addressed the 
concern raised by K C  and IEU. With the modifications that we have already found 
appropriate, we conclude that the stipulation, as modified, provides many benefits to 
customers and is in the public‘s interest. 
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4. Violation of Policies and Practice6 

Both Mr. Smith and Ms. Turkenton testified that the stipulation, as presented, does 
not violate any important regulatory principles or practices. While we recognize that the 
stipulation resolves certain issues related to the statutorily required test for e x d v e  
earnings during the effective period of the stipulation, we recommend that Duke 
participate in any Commission-sponsord workshops on this issue, with regard to the 
period subsequent to the stipulation. As we have previously discussed, OCC and IEU 
ea& disputed that contention with regard to identified issues. (See, a b ,  OEG brief at 2.) 
With our resolution of those particular issues, we fincl. that the stipulation, as modified, 
satisfies this criterion? 

D. Implementation 

On December 10, 2008, M e  filed proposed tariffs in the docket of these 
proceedings. We will proceed, at this point to a review of those proposed tariffs. First, we 
note that Duke has proposed to modify riders PTC-FPP, SRA-SRT, and TCR We wiIl 
consider each of those modifications individually. 

Rider PTC-FF'P, according to the stipulation, is to be based on the same process as 
the FPP rider under the menl.ly effective RSP, with a trueup fdhg  to be submitted 
during the first quarter of 2009 and with that true-up being subject ta due process and 
including an audit for the eighteen-month period ending December 31,2008, ut. Ex. 1 at 
paras. 7'8.) Rider FPP has, under the RSP, been adjusted through quarterly filings with 
the Commission, at least 30 days prior to the start of each quarter. The year's charges were 
then audited, reviewed, and subjected to any necessary true-ups, in the cantext of an 
annual proceeding. During the ESP, that proceeding was commenced on about %ptember 
1 of each year, with the audit generally covering a period from July 1 to June 30. On 
December 2, 2008, Duke filed an update to rider FIlp in Case No. 07-974-ELUNC also 
proposing to modify it to meet the stipulation's provisions for rider PTC-FPP. Although 
no fourth quarter audit was commenced, a substitute for the audit is included in the 
stipulation, with the audit expected to occur during the first quarter of 2009. We find that 
Duke's filed update of rider W P  is in compliance with the process that has been followed 
throughout the RSP and is, therefore, in compliance with the process to be established 
under the stipulation. Therefore, we wiU allow rider PTC-Flpp to be set on the basis of that 
filing. 

Rider SRT, under the RSP, was set by Commission action each year and was then 
subject to quarterly adjustment by Duke. It was subject to an annual audit and he-up, on 

8 We wclulcI note that, wifh regard to the EBB, we are approving only the initiation of a collaborative 
p r e s s  to design an EBB. We are not, iri this opinion and order, apprwing the Bubstance of any design, 
or the structure of any EBB offerings, that may be developed through that colldwration. 
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greed to file a propod as to the 
manner of any true-up of rider SRA-SRT revenues and costs through &ember 31,2008. 
That proposal is due to be fled during the first quarter of 2009 and is to be subject to due 
process and an audit of the eighteen-month period ending December 31,2008, As it has in 
the past, on December 30,2008, Duke filed a proposed quarterly adjustment of rider SRT 
in Case No. 07-975-EL-UNC. We find that, like the PTC-FPP, its ,filed update is in 
compliance with the process that bas been followed and is a reasonable continuation for 
the establishment of rider SRA-SRT under the terms of the stipulation Therefore, we will 
allow the  SRA-SRT to be set on the basis of that filing? 

The TCR rider also needs to be established. The application, unchanged by the 
stipulation, provides that the rider TCR mee-m will remain similar to the current rider 
TCR. The current TCR process d O W 8  Duke to make semi-annual modifications of the 
TCR rate, through a filing made 45 days prior to the date on which. it is to be effective. 
Interested persons are allowed to file coments no later than 20 days after the initial. filing. 
If the Commission does not suspend a proposed modification, it becomes effective on the 
46th day after filing. The last proposal to modify rider lccR was filed, in Case No. 05-727- 
EL-UNC, on October 17,2098, and reflected tariffs that were proposed to become effective 
with the first billing cycle of January 2009. No comments were filed in that docket and the 
Commission sees no reason to suspend the modification. Therefore, the rider TCR rates 
should reflect that modification. 

Duke has filed proposed tariffs. The Commission has reviewed the proposed tariffs 
and finds that they should be approved with the exception that they be revised to reflect 
the modifications ordered by the Commission in this opinion and order. The standard 
service offer and tariffs approved herein shalI be effective on a services-rendered basis, 
effective an January 1, 2009. Duke should be aware, however, that find Copies of t-he 
approved tariffs must be filed before the tariffs can become effective. W e  shall now its 
customers of the changes approved in this-opinion and order, by means of a bill insert in 
the first billing after the effective date of the revised tariffs, Duke is directed to work with 
sta€f to develop apprapriate language for that ~otim. 

FLNDINGS OF FACT AND CONCLUSIONS OF LAW: 

(1) Duke is a public utility as defined in Section 4905.02, Revised Code, 
and, as such, is subject to the jurisdiction of this Commission. 

(2) On July 31,2008, Duke filed an application for approval of a standard 
service offer, pursuant to Section 4928.141, Revised Code. 

In order to reflect the Commission's d&rminations as to Duke's applications in Case No, W974EL- 
UNC and 0&975ELUNC, the Comn\ission will order its docketing division to file this opinion and 
order in each of those dockets. 
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Motions to intervene were filed and granted, on various dates, 
allowing +ternention by the OEG, OCC, Kroga, OEC, DmT, 
Cincinnati, OPAE, Constellation, Dominion, CUFA, Sierra, NRDCr 
NEMA, htegrys, DES, OMA, GCHC, PWC, OR, Terrace Park, Wind, 
UC, Schools, MSCG, and the Commercial Group. 

On August 5, 2008, the attorney examuier assigned to the 
proceedings issued an entry, setting a procedural schedule, including 
a technical conference and an evidentiary hearing, set to commence 
on October 20,2008, Zn addition, the examiner announced that local 
public hearings would be established by subsequent entry. 

On August 26,2008, OCC, OEC, and OPAE jointly filed a motion for 
the establishment of local public hearings. Also on that same day, the 
same movants filed a separate motion asking the Commission to 
grant a sixty-day continuance of the hearing date and extension of the 
discovery deadline or, in the alternative, a ]_%day continuance and 
extension, On September 5,2008, the examiner ruied on the motion, 
agreeing to continue the hearing until November 3, 2008, and to 
extend the procedural schedule. 

On September 17,2008, the examiner issued an entry scheduling two 
local public hearings. On September 22, 2008, OCC, Sierra, NRDC, 
and CUFA filed a joint interlocutory appeal and rquest for 
certification, asserting that the local public hearing schedule 
established by the examiner allowed €or only 20 days‘ notice and that 
such notice was insufficient. 

Qn September 19,2008, OCC filed another motion for a continuance 
and an extension of time. Tzl. this motion, OCC requested a 3O-day 
continuance and extension or, alternatively, a motion to compel 
discovery, 

On October 1, 2008, the examiner denied the motion for the 
continuance, granted OCC’s motion to compel discovery, denied the 
appellants’ request for certification, and scheduled an additional local 
public hearing. 

On September 29,2008, OCC, OPAE, CTJFA, Sierra, and NRDC filed 
a motion to stay negotiations between Duke and the other parties to 
the procdings. The examiner did not issue such a stay but did alter 
the schedule to allow additional time for negotiations, retainhg 
November 3,2008, as the date for commencement of the evidentiary 
hearing. 
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On O d ~ ~ e r  21, 008, OCC requested an extension of h e  to file 
intervenor testimony, which request was granted on October 22, 
2008. The procedural schedule was further modified, at the request 
of Duke, on October 31,2008. 

On Odober 27,2008, Duke filed a stipulation and recommendation 
and an addendum to that stipulation. The stipulation was signed by 
Duke, staff, PWC, GCHC, Integrys, NRDC, Sierra, m A ,  
Constellation, OPAE, OK, moger, XC, OEG, OMA, and the 
Comeraal Group. On November 10,2008, Cincinnati filed a letter 
indicating that it joins the: stipulation. On November 19, 2008, 
Terrace Park also advised the Commission that it joins the 
stipulation. 

Three local public hearings were held on October 7 and 15,2008. At 
those meetings, 40 public witnesses testified. 

The evidentiary hearing was held on November 10,2008. 

Section 49%.20(n, Revised Code, requires that all goverrunenM 
aggregations be allowed to eled not to receive and pay for the 
services for which Duke is compensated through rider SRA-SRT but 
not the services for which Duke is compensated through rider SRA- 
CD. 

it is reasonable and appropriate for rider DR-SAW to limit the 
availability of an exemption to those customers whose capabilities 
meet or exceed the applicable knchmark in any given year but not to 
those customers who have a minimum monthly demand of three 
MW at a single site or aggregated at multiple sites within Duke’s 
certified territory, With this modification, we find that: the exemption 
would reasonably encourage mercantile customers to commit their 
energy efficiency and peak demand reduction capabilities for 
integration into Duke‘s programs. 

The Codss ion  finds that the stipulation, as so modified, meets the 
three criteria for adoption of stipulatians and should, therefore, be 
adopted. 

The Commission specrficauy finds that Duke’s proposed electric 
security plan, as set forth in the application, modified through the 
stipulation, and further modified herein, including its pricing and all 
other terms and conditions, including any deferrals and any future 
recovery of deferrals, is more favorable in the aggregate as compared 
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to the expected results that would otherwise apply under Sectidn 
4928.142, Revised Code. 

(18) The Commission finds that the proposed tariffs filed by Duke on 
December 10,2008, are reasonable, subject to being revised to reflect 
the modifications ordmd by the Commission in this wpinion and 
order. 

It is, therefore, 

ORDERED, That the stipulation fled in these proceedings be adopted, as modified 
herein. It is, further, 

O R D E W ,  That the application of Duke for approval of a standard service offa, 
pursuant to Section 4928.141, Revised Code, be granted, to the extent set forth herein. It is, 
further, 

ORDERED, That Duke be authorized to file in final form four mmplete, printed 
copies of tariffs consistent with this opinion and order, and to cancel and withdraw its 
superseded tariffs. Duke shall file one copy in this case docket and one copy in its TEW 
docket (or may make such filing electronically, as directed in Case No. oti-9oo-AU-’wvli~. 
The remaining two copies shall be designated for distribution to staff. It is, further, 

ORDFiRED, That the effective date of the new tariffs shall be a date not earlier than 
both January 1,2009, and the date upon which four complete, printed copies of final tariffs 
are filed with the Commission. The new tariffs shall be effective for services rendered cm 
or after such effective date. It is, further, 

ORDERED, That Duke shall notlfy its customers of the changes approved by this 
opinion and order, as described herein. It is, Mer, 

ORDERED, That the Commission’s docketing division shall file a copy of this order 
in Case Nos. 08-974-ELUNC and 08-975-EL-UNC. Tt is, furtha, 

ORDERED, That a copy of this opinion and order be senred upon all parties of 
record. 
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Entered in the Journal 

DEC .I 7' 2008 

Rare6 J. Jenkins 
Secretary 
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GCHC hospital member who may be impacted by DE-Ohio’s work 

assignment; 
b. Evaluate the business impact of service interruptions to GCHC member 

hospitals; 

c. Reliability Plans to identify and establish work plan for improved feeder 

reliability. The Parties agree to meet routinely to discuss interruptions and 
plans to meet future load growth. 

3 
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STATE OF INDIANA 
BEFORE THE 

INDIANA IJTILITY REGULATORY COMMISSION 

V E m D  PETITION OF DUXUE ENERGY 
XNDIANA, XNC. REQWSTJNG TFD3 INDIANA 
7J'I'lLIn WGULATOHY COMMISSION TO 
APPROVE AN ALTERNATIVSE ruEGULATORY 

SEQ., FOR TFB OFF'EWG OF ENERGY 
EFB'ICIENCX' CONSERVATION, D E M D  

PROGRAMS AM) ASSOCIATED RATE 
TWATMENT INCLUDING XNC'EN"ES 
PURSUANT TQ A WWSED STANDARD 
CONTRACT RIX)ER NO. 66 JN ACCORDANCE 

PLAN PURSUANT TO ILNI). CODE 0 3-1-2.5-1, ET 

RESPONSE, AM) DEMAND-SIRE MANAGEMBNT 

WITH M1). CODE $9 8-1-2.5-1 ET&EQ. AND 
8-1-242(a); AUTHORXTY TO DEFER PROGRAM 
COSTS ASSOCLATEB WITH ITS ENERGY 
EFl[il[CI[ENCY PORTPOLIO OF P R O G W S ;  
A l J T B O m  TO IMPLEmNT NEW AZVD 
E W m D  ENERGY E F H a N C Y  PROGRAMS, 
INCL;uDI1vc, 'I'm POWERsX€ABX@ PROGRAM LN 
ITS ENXRGY EIWICENCY PORTFOLIO OF 
PROGRGMS; AND APPROVAL OF A 
MODIFICATION OF THE FUEL, AI)JUSTmNT 

'*> 

CLAUSE EARNINGS AND EXPENSE TESTS 
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STIPULATION 

AND 

August 15,2008 
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STXPULATKON AN) AGREEMENT 

This Stipulation and Agreement (“Agreement”) is entered into this 1 S*h day of 

August., 2008, by and between Duke Energy Indiana, Inc. (”Duke Energy Indiana“) and the 

Indiana Office of Utility Camtuner Counselor (‘tOUCC’’) (together ”the Parties”). 
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wlEB..EAS, the Parties to this Agreement have engaged in extensive, ms’fengtl3 

settlement negotiations in an effort to constructively resolve their differences in this proceeding; 

WHEREAS, the Parties believe that this Agreement is sound, it reasonably 

balances bath Duke Energy Indiana’s and ratepayers’ interests; and is in  the public 

interest; 

WHEREAS, the Agreement retains many important features of Duke Energy 

Indiana’s initial Save-a-Watt proposal, such as: 

Q Compenytion to Duke Energy Indiana for successful implementation of energy 

efficiency programs on the basis of a discount to the “avoided costs” of a power 

plant, rather than on the basis of what the utility spends an energy efficiency 

programs; 

+ Pay for perfomiance, in that the avoided cost compensation described above is 

based U ~ O D  actual energy efficiency savings achieved, measured and verified by 

an independent tbird party; 

The potential for an incentive for Duke Energy Tndiana if it effectively and * 

\ \. 

BDBBOI 5370632~1 

efficiently implements and delivers energy efficiency programs to its customers; 

but, 
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* Duke Fnergy Indiana remains at risk, based upon its actual performance, for 

recovery of its energy efficiency program costs, as wet1 as any management 

incentive; 

W R E A S ,  the Agreement also includes a number of provisions that are very 

important to the OUCC, on behaif on Indiana comumers, such as: 

* Performance targets, with Duke Energy Indiana eligible for a higher level of 

incentive based on how we21 it performs in achieving energy efficiency results 

which lead to actual savings for its customers; 

* Earnings caps - which vary by perfomawe while limiting the mount  of 

incentive for which Duke Energy h&ma is eligible; 

e A rate impact cap -. to ensure that during the 4-year term of this agreement, even 

midentid customers who choose not to participate in energy efficiency programs 

will not experience a significant rate imease as a result of the Save-a-Watt 

program; 

* A financial commitment to contract witti Indiana businesses to assist in 

implementation of the energy efficiency programs; and 

0 A commitment to provide $250,000 in targeted grants to post-secondary 

institutiom for specialized energy efficiency education progmms. 

NOW, 'RiEREFOE, the Partjes agree as foIIows: 

3 
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1. Scope of Agreement. This Agreement comprehensively resolves all issues 

between the Parties associated with Duke Energy Indiana's savea-watt program as fiIed in Cause 

No. 43374. 

a). Agreement Framework Attached hereto as Exhibit A is a Term Sheet 

setting forth specific provisions of the settlement ("Settlemmt Tem3.s") that is intended by the 

Parties to resolve all pending issues relating to Cause No, 43374. The terns of the Agreement 

are effective upon approval by the Indiana Utility Regulatory Commission ("Cornmission"). 

Also attached hereto, as Exhibit B, is a chat summarizing (I) Duke Energy Indiana's initial 

save-a-watt proposal, (2) the major issues raised by the OUCC in their testimony filed in this 

Cause, and (3) how the Settlement T m s  address those issues raised by the OUCC, resulting in a 

comprehensive compmmise that forms the basis for this Agreement. 

2. Integration. Approval of tbis Agreement constitutes approval of the 
, 

Settlement Terms attached hmeto as Exhibit A, 

3 .  Presentation of the Ameement. 

a). Tbe Parties shall jointly mow to have this Agreement presented to and 

approved by the Commission. 

b). The Agreement, including the Settlement Terms in Exhibit A, is not 

severable and shall be accepted or rejected by the Commission in its entirety without 

modification or further condition that may be unacceptable to either Party. 

4. 

a). 

Effect and Use of Stitmlation and AFreema. 

The terms of this Agreement, including the Settlement Terms in Exhibit 

A, represent a fair, just and reasonable resolution by negotiation and compromise. As set forth iu 

the Order in Re Petiiion of Richmond Power &Light, Cause No. 40434 at page IO, as a term of 

4 
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fbis Agreement, the Commission must assure the Parties that it is not the Commission’s intent to 

alIow this Agreement, or the Order approving it, to be cited as precedent by any person or 

deemed an admission by any Party .in any other proceeding except as necessary to enforce its 

terns before the Commission, or any cam of competent jurisdiction an these particular isles.  

This Agreement, including the Settlement T e r n  in Exbibit A, is solely the result of compromise 

in the settlemeat process. Nothing contained herein is to be construed or deemed an admission, 

liability or wrongdoing on the part of either party to this Agreement. Both of the parties hereto 

have entered into this Agreement solely to avoid further disputes and litigation with the attendant 

inconvenience and expenses. 

b). The evidence presented by the Parties in this Cause, including testimony 

offered in support of Settlement, constitutes substantial evidence sufficient to support thk 

Agreement and provides an adequate evidentiary basis upon which the Comtnission can make 

any findings of fact and conclusions of law necessary for the approval of this Agreement, as 

filed. 

i*\ 

c). The issuance o f  a Final Order by the Commission approving this 

Agreement, inciuding the Settlement Terms specified in Exhibit A, without modification shall 

terminate all proceedings in regard to tbis Agreement. 

d). The undersigned represent and agree that they are €idly authorized to 

execute this Agreement on behdf of their designated clients who will be bound thereby. 

e}. The Parties shali not appeal the agreed final Order or any subsequent 

Commission order lo the extent such order is specifically implementing, without modification, 

the provisions o f  this Agreeme& including the Setdement Terms in Exbibit A, and the Parties 

shall not support any appeal of any such order by a person not a party to this Agreement. 

5 
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f). The provisions of this Agreement, including d e  Settlement Terms in 

Exhibit A, shall be enforceable by any party at the Commission or any court of competent 

jurisdiction, whichever is applicabIe. 

g). The communications and discussions during the negotiations and 

conferences which produced this Agreement, including the Settlement Terms in Exhibit A, have 

been conducted on the explicit understanding that they are or relate to offers of settlement and 

shall therefore be privileged. 

ACCEPTED AND AGREED this 1.5'h day of August, 2008. 

3Y:------ - 
I. Jim Stanley 
\& Indiana Office of  IJtility Consumer Counselor President, Duke Energy Indiana, 

-.--.....-- 
Randall Helmen 

By: 
Peter L. Hatton 
Attorney for Duke Eaergy Indiana Attorney for the Indiana OEce of Utility Consumer 

Counselor 
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0. The provisions of this Agreement, including the Settlement T m  h 

Exhibit A, shall be enforcl;able by any party at the Commission or any court of competent 

jurisdiction, whichever is applicable. 

9). The communications and discussions during the negotiations aad 

conferences which produced this Agreement, including the Settiement Terns in Exhibit A, have 

been conducted on the expIicit understanding that they are or relate to offers of settlement and 

shlI therefore be privileged. 

ACCEPTED AND AGWED this 15% day of August, 2008, 

By:. 
David Stippler 
Indiana OSice of Utility Consumer Counselor President, Duke 

By: 
~ i m  S d e y  

BY :.--&---. -I- By: - * 1  

Peter L. Hatton Randali Helmen 
Attorney for Duke Energy Indiana Attorney far the Indiana OfFce of U a t y  Consumer 

C0UnSelor 
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Exhibit A 

SEmZEMXNJT TERMS 

A. Initid Programs 

RESIDENTIAL CUSTOMER PROGRAMS 
4 Residential Energy Assessments 
* Smart $aver@ for Residential Customers 
e Low-Income Services . 
(r Energy Efficiency Education Program for Schools 
* Power Manager 

4 Non-Residential Energy Assessments 
It 

e 

NON-RESIDENTIAL CUSTOMER PROGRAMS 

Smart $aver@ for Non-Residential Customers 
Powershare@ (subject to the' conditions set forth in Section L. below) 

hi addition, research programs may be included to begin pilots with customers to 

determine the potential impacts of these new programs. However, Duke Energy Indiana 

agrees not to offer these programs or its the Efficiency Savings Plan in its initial portfolio 

of progms,  but will present the programs to the Advisory Committee for consideration 

before Duke Energy Indiana offers them as pilot programs. 

B. Term 

I. The term of the settlement agreement shall he 4 years; however, cost recovery shall 

continue through year 6 as necessary to enforce its terms. 

C.  Compensation for Results 

2. The Company will be compensated based on its ability to achieve verified MW and MWh 

reductions that create avoided cost savings on behaff of customers. The Company will 

retain a percenlage of avoided cost savings, as set out below, in order to recover the cost 

of markethg, implementing and administering energy efficiency programs, impact 

evaluation studies and to provide the utility with an incentive for the successfid 

BDDBOl 5370634~1 
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2. 

management of energy efficiency programs. Any incentive that may be due the Cornpany 

will be funded by the avoided cost savings retained by the Company. 

Total avoided cost savings shd  be measured based on a c u  MW and MWi reductions 

achieved applicable to energy efficiency programs muIfiplied by MW and MWh avoided 

cost rates as described in Section H below, Reductions in W s  and Mwhs sball be 

measured and verified by an independent-third party acceptable to the advisory 

committee. The percentage of avoided costs will diffw for demand response and 

conservation programs in order to mitigate any bias that may exist between demand 

response and energy conservation programs fiom a profitabiliw perspective and so that 

the Company will be indifferent to the percentage relationship of demand response and 

conservation programs when determining the optimal mix of programs during the tern of 

the Settlement Agreement The Company assumes the risk that energy efficiency savings 

retained by the Company wilI not cover the costs of marlteting, implemeoting or 

admitering the energy efficiency programs or provide an incentive for the successful 

management o f  energy efficiency programs during the period of the Settlement 

Agreement. The percentage of avoided costs retaitied by the Company will vary, 

depending upon the sliccess with wbich the Company nianages its energy efficiency 

programs as set forth below: 

Deanand Response % of Conservation I %oENPVof 

Revenue = Demand Response: 75% of avoided capacity costs -I- 
Energy Conservation: 60% of NPV of avoided energy costs -I- 

Program costs in year incurred 
60% of NPV of avoided capacity costs 

costs = 

BDDBOL 53706?4v1 
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3. The Company shall use the same value for avoided costs when determining targeted cost 

savings and actual cost savings. 

D. Performance Targets and Earnings C R ~  

1 .  The Company shall have the opportunity to e m  an incentive for the successfirl 

management of energy efficiency programs which shall be tied to performance reIative to 

energy efficiency plan targets. The energy efficiency plan is forecasted to produce total 

avoided cost savings of $260 MM (nominal doIIars) due to programs implemented during 

the 4-year term oftbe agreement. The pe~omance targets are set as a percentage oE 

actual achievement relative to the $260 MM in targeted cost savings. The performance 

targets and earnings caps are as folhws: 

Capped 
% Target Rate of 

Achievement Return on 
Program 
costs , 

12% 
-. 90% to 100% 

60% to 79% -. -. 

It should be noted that program cost recovery is not guaranteed. With save-a-watt, the 

Company assumes the risk that the avoided cost revenues will cover yrogram costs. 

2, The total avoided cost savings used to determine compensation levels shall not 

exceed the targeted total avoided cost level of$260 MM. In addition, the Company 

agrees to limit rate impact to the RS rate class to a maximum of 3 .Q% €or the ]Rider EE 

(see Table F-2). This rate limit applies to the combined revenue requirement for EE 

programs under save-a-watt and all associated lost revenues. 

BDDBOI 5370634vJ 
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Shouid the Company decide to pursue innovative new program ideas that seem 

unattainable today to fbrther reduce carbon emissions in the state ofhdiana which may 

cause the Company to exceed the agreed upon limits, it will first seek input fiom the 

Advisory Committee and request authority from the IURC to pursue those programs, 

Based upon recent experience in other energy efticiency initiatives and collaboratives, 

the OUCC believes the Commission should retain its anthority to establish all regulated 

retail rates, which in this case, may be accomplished by estab1ishing a firm cap. 

3. The management incentive, which shall be calculated as 3n after-tax return on actual 

program costs incurred, shall not exceed (is,, shall be capped) at the rates set forth in 

Section D. I .  above. To the extent Company earnings, at the end of the four-year 

settIement period exceed the capped earnings, such excess earnings shall be refunded to 

customers. The after-tax return on actual program costs shall be grossed-up for 

applicable taxes when determining amounts to be returned or recovered fiom customers. 

4. The target achievement of $26OMM (no& dollars) due to programs implemented 

during the 4-year term of the agreement is tied to the following targeted MW and 

cumulative M?Vh savings: 

BDDBOI 5370634~1 
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5. The targets submitted in the Company’s plan assume 100% participation. Final target 

discussiom sfrouId remain open as opt-aut provisions and other key issues arc discussed 

with other intervening parties. 

6. Tne estimated relative profitabili€y outcome of various combinations of demand 

response and conservation programs is shown below for illustrative purposes only. Any 

incentive ultimately earned by the Company will depend on the Company’s ability to 

achieve actual savings on behdf of customers. 

Portfolio ROI Matrlx Based on Particlpaffan 

Indiana Conservation Participation Levels 
100% 90% 80% 70% 60% 50% 

100% 15.0% 15.0% 12.0% 9.0% 9.0% 5.0% 
90% 25.0% 25.0% 12.0% 9.0% 9.0% 5.0% X U  
80% 12.0% 12.0% 12.0% 9.0% 8.0% 5.0% 

l - - 2 m m  9 E $  3 
2- 0)  Et=J 0 a, 3 70% 9.0% 9.0% 9,0% 9.0% 6.0% 3.0% 

60% 9.0% 9.0% 9.0% 7.0% 4.0% 7.0% i j .gn 

-TJ 

3 
50% 5.0% 5.0% 5.0% 5.0% 2.0% (2.0%) 

7. The carbon offsets generated by die Company’s proposal are estirnated to be slightly 

mare than 2 million tons 

Carbon Tons Offset 
Esfimated based on 100% Paifkipation Level , 
I 

1 Indiana 1 
Sum of MWh Impacts Over Life of Measures 2 3  3,233 

Carbon Tons Avoided Per MVVh 0.97 
Total Carbon Offset (tons) 2,243,836 

8. The Company agrees that fu.ture revenues from carbon emission allowances resulting 

from save-a-watt programs wili be credited to those jurisdictional ratepayers tbat funded 

relzted expenses. 

E. Lost Revenues 

BDDBOI 5370634~1 
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1. The Company shall recover 100% of the lost revenues via Rider EE. The Company dl 

terminate the recovery of Iost revenues for each Vintage year of EE installations 3 years 

following the end of such vintage year to reflect the effect of opportuity sales. Tbe 

recovery of lost revenues will ead in the event that decoupling or an alternative recovery 

mechanism is implemented or a general rate case is implemented. 

Estimated Lost Revenues: 

I?. Revenue Requirements 

1 - The intent of this design is to recover the full revenue requirements durirlg the 4-year 

term of this agreement. The Company agrees to forego any 'kevenue reshaping" and, 

instead, base cost recovery an avoided costs applicable to the energy efficiency 

programs. Revenues collected from customers during the tenn of the agreement will be 

based on the expected avoided costs to be achieved during the term of this period and m 

85% level of achievement. These forecasts and assumptions produce revenue 

requirements, which shall then be trued up to actual results at the end of the agreement. 

If the Company over-collects revenues from customers, the amount of over-collection 

shall be Tefunded at an annual rate of 6%; if the company under-coilecb revenues from 

customer, tlie amount ofunder-collections shall be coUected with no (0%) annual 

canying charge. 

BDDBOI 5370631vb 
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2. The initial revenue requirements and estimated percentage increase in overall customer 

rates calculated based on 85% achievement levels are listed below: 

BDDBOI 5370634~1 
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Revenue Requirements: 

I 
'. 

3.  It is not Duke Energy's intention to charge customers twice for the same demand 

response equipment. Because the save-a-watt model indirectly compensates the 

Company for demand response equipment, Duke Energy shall credit the hll installed 

cost of existing demand response equipment back to customers. Such credit will be 

equaUy spread orst over the term of the agreement. The Company estimates that a total 

credit shaIl be in the amount $6,229,1 IS, of which $I ,557,279 would be credited back to 

customers in each year. 

6, True-Up Process 

1. Annual amounts billed customers during the term of the four-year pilot program will be 

fixed based on the values for each year set forth in Section F above. Any difference 

befween amounts billed customers or amounts drm the Company based on the terms of 

the Settlement Agreement, as determined at the end of the settlement period, shall be 

returned to customers or recovered from customers via Rider EE. Duke Energy Indiana 

shall not file updates or change the annual jurisdictional revenue requirement levels 

billed customers durlng the SettIernent period, as set out in Section F.2., unless it 



becomes apparent that estimated amounts owed customers or amounts owed the 

Company at the end of the settlement period will be greater than a 1.5% change in the 

total customer rates iii a singie year. 

2. The true-up process will incorporate the foIIowing provisions: 

8. Actual avoided cost savings will he compared to targeted avoided cost savings 

at the end of year 4 as ~“~Iows:  

Actual cost savingdtarget cost savings = % Target Achievement 

b. The perr.ntage of achral target achievement is used in conjunction with the table 

in Section D. above to determine the appropriate earnings cap. 

c. The net income based oa actual savings is calculated and compared to the 
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applicable earnings cap. 

d. Any difference between the Company’s net income and the amount collected 

from customers based on the initial Eveme requirement during the 4-year tern 

will be reconciled between custamers and the Company. 
e. if the Company over-collects revenues from ~ s ~ o ~ ~ ~ ,  the amount of over- 

collection shall be refunded at an muaX rate of 6%; if the company under- 

colIects revenues from customer, the amount of under-collections shall be 

collected with no (0%) annual carrying charge. 

3. Any difference between Iost revenues billed custoiners and lost revenue due the Company 

based on results of the Measurement and Verification (M&V) study completed at the end of 

the settlement period will be reconciled and either retuned to customers or recovered fiom 

customers. Such amount will be refunded or recovered over two years gorn the date of any 

such reconciliation with interest accrued on my over or under collected balance as set forth 

in Section G.2.e. above. 

BDDBOl 5370634Vl 
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, I 

1 .  

R. CoBtroIling Avoided Costs 

1. The settling parties agree to utilize the Company's QF rate as the avoided cost for the 

costhenefit analysis of the initial save-a-watt programs during the term of this 

agreement. However, the paties recognize the need to incorporate a market-based 

component to the value of avoided costs in the future to more accurately reflect Company 

business decisions in activities such as purchasing capacity or constructing genemtion 

units such as a gas fired combustion turbine. 

The settling parties anticipate discussions related to avoided cost values to be a 

key agenda item in expected technical workshops planned by the rURC in Phase II ofits 

generic DSM proceeding, TURC Cause No, 42693. Tn'the meanthe, the settling partks 

agree ta develop a methodology that may serve as a proxy to blend the build and buy 

options to irlitiafe stakeholder discussions within 90 days of the issuance of a final order 

in this proceeding. The value derived from such methodology may be used to establish 

the avoided costs for prograrn costmenefit analysis and cost recovery for any additional 

programs offered drlring term ofthe settlement agreement and for programs that continue 

beyond the settlement term. 

Given the absence of a capacity market in the MXSO footprint and no imminent 

plans to establish such a market, the methodology will weight the 2008 approved QF rate 

and a market-based value of capacity based upon data such as, but not limited to, capaci$ 

purchases, the value of demand response resources in MIS0 through its Emergency 

Demand Response t a ,  and the value of Demand Response Resources (DRRs) in the 

hcjllary Services Market (ASM) which is schedded to begin in September 2008. 

BDDBfllS370634vl 



Case No. 2008-00495 

Page 18 or75 
Attach. STAFF-DR-01-013(C) 

2. If the approved capacity credit of the QF rate changes by more than 25%, the avoided 

cost will be adjusted to enable modification of the portfolio of programs. Upon 

modification, the energy efficiency avoided cost percentages will be changed to maink& 

the relationship between the target achievement and the target management incentives. 

1. Program PortfoIio Management and Advisory Committee 

1. In order to achieve maximum results, the portfolio of energy eflticieacy programs will be 

constantly monitored by Duke Energy’s program managers and may need to be modified 

periodically in order to make the programs more successful, more cost-effective, andor 

react to market conditions. 

2. An Advisory Committee shall be established to collaborate with Duke Energy on its 

program development and modification. 

3. The Advisory Committee shall exist throughout the tern of this agreement and shall 

consist of representatives of Duke Energy and the QUCC with each organization having 

on% vote. Upon approval of the seaernent agreement; the Commission shalf. have the 

opportunity to have a voting representative if it so chooses. There may be other non- 

specified non-voting members, such as other settling parties, the Lieutenant Governor’s 

Indiana Energy Group, the Energy Center at Discovery Park, Purdue XJihrsity and 

members associated with other Indiana-based universities and national energy eEciency 

advocates. 

4. During the implementation of the programs outlined herein, Duke Energy will work with 

the Advisory Committee on the design of an appropriate methodology to be used to 

evaluate the pe~orrnance of the energy efficiency programs. “Additional roles of the 

BDDBOI 5370634~1 
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Advisory Comrdtee are to collaborate on new program ideas, review and approve 

modifications to existing pragmms, and review the M&V process. 

5. Independent measurement and verification of programs, conducted by an independent 

third-party will be perfiomed according to the schedule agreed to herein to ensure 

programs remain cost effective. The overall program portfolio must always be cost- 

effective when evaluated using the total resource cost test and including management 

incentives as a component of direct costs. 

6. n e  Advisory Committee will review results of all programs and interim M&V reports on 

an annual basis. This group may request a mid-point review of programs and rates by the 

Commission should the need arise. 

7. Free ridership and MW and MwI.1 savings will be updated as part of the M&V process in 

evaluating the continued cost-effectiveness of existing programs. 

8.  The Advisory Commitke shall have the ability to approve program modifications as long 

as the changes do not go outside the guidelines set out in this settlement or result in 

spending above previously approved levels. 

9.  ShouId the Advisory Committee vote and approve modifications to the existing 

programs, no RJRC approval would be needed to implement such modifications. 

10. It is anticipated that the IURC will need to approve all new programs and any proposal 

that results ia an increase in rata. 

1 X . Duke Energy Indiana retains the right to mise any program approval concerns with the 

comnission. 

12 . The Advisory Committee will meet at least two l h ~ e s  a year. 
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Attach. 

‘ J. Measurement & Verifimtiou 

1. Reports of actual energy efficiency participation including any measurement, 

K. 

verification and evaluation shall be completed and provided to the rURC and pariies to 

this proceeding annually. 

2. The results of the M&V process at the erid of the settlement term will be used tu 

determine the actrial MW and MWh achieved. The M&V study shall be submitted to 

the Commission as part of such true-up proceedings set forth in Section G, above. 

3. The OUCC retains the right, if necessary, to €omally contest the results of the 

Company’s M&V activities in a hearing before the Indiana tRility Regulatory 

Commission. 

4. Duke Energy Indiana dI provide the OUCC With $100,000 to acquire an independent 

third-party consultant to assist in evaluating the results of the Company’s M&V 

studies. Company shareholders shall provide such fimding and the amounts of such 

funding shall not be considered when determining either program costs or management 

incentives provided under this agreement. 

Throughput - 
1. Company shall propose, in an alternate proceeding, a cost recovery mechanism that 

addresses both (1) the financia1 incentive to increase between rate cases retail sales 

under the existing regulatory h e w o r k ,  and (2) the financial disincentive under tbe 

existing regulatory framework to jnvest in energy efficiency or otherwise decrease the 

retail sales of electricity between rate cases. Upon a final order approving this 

settlement, Duke Energy Indiana agrees to meet with the OUCC and other parties to the 

se2tlement agreement to discuss a framework for resolving the throughput issue. No 
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later t fran sixty days after the issuance of a final order approving the settlement 

agreement, either (2) the settling parties shall submit a petition seeking Commission 

approval of a throughput mechanism, or (2) Duke Energy Tndiana shall file its Petition 

proposing a mechanism to address the throughput issue. 

L. MIS0 Demand Response Resources 

1. Duke Energy Indiana is supportive of the Midwest ISO’s demand response initiatives 

and wishes to encourage demand response program participation in this market. As the 

new rules are developed by Midwest IS0 regarding resource adequacy, ancillary 

services market, and economic value, Duke Energy lndiana conunits to offer demand 

response progams that Will be compatible with the various Midwest IS0 demand 

response tariff provisions. Duke Energy Indiana believes it is in a unique position to 

coordinate customer participation in Midwest IS0 demand response initiatives. Duke 

Energy Indiana believes that a key variable in determining how the Company should be 

paid for demand response programs by retail customers is whether those programs will 

count toward the Cornpany’s Midwest IS0 resoume adequacy requirements. Planning 

resources that qualify under Midwest IS0 Module E resource adequacy requirements 

Will be eligible for Save-A-Watt (SAW) recovery.’ SAW recovery for PowerShare 

Calloption will not be requested until this program qualifies as a Planning Resource 

under Midwest IS0 Module E requirements or IURC approval if obtained to use this 

program as a Planning Resource. 

2. Economic customer demand response programs codd be designed far use iiZ the energy 

markets imhiirsg the ancillary service market, participation as emergency demand 

respanse resources, or be used by Duke Energy Indiana to reduce load requirements or 
-.- ---.____- 
’ The settling parties undersfiind that as proposed, Module E will include provisions for state commissions to 

approve additional programs to be considered planning resources that reach beyond MISO’S minimum 
requirements. If the IURC approves specific demand response programs under these conditions, the Company 
may seek WRC authority to recover costs for such programs thou& Rider EE using the SAW model. 
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to avoid expected high iocational marginal prices. These programs may or may not 

meet requirements to he Planning Resources. Duke Energy lndiana Will recover all 

program costs for Economic Programs, including the Powershare Quote Option 

program, through Rider 70 proceedings. Revenues and charges received Eom or 

allocated to Duke Energy Indiana by the Midwest IS0 related to such programs would 

be aliocated in FAC, RTO, and Rider 70 proceedings. 
3. The Company may develop future custom demand response programs to flexibly 

respond to the needs of large customers and WilI evaluate such program to determine 

whether they qualify as Midwest IS0 Planning Raources or are Economic in nature. 

The Company may seek cost recovery under SAW or undef Rider 70 proceedings as 

described above. Before presenting such custom demand response program to the 

Commission for approval, the Company will first seek input fiom the Advisofy 

Committee, subject to duly executed confidentiality agreemenls, and the& request 

au&ority from the TURC to extend such offerings, which is consistent with the 

agreement in section D.2. above. 

No later that 60 days after (1) FRRC final approval of Module E, and (2) after the 

approvai of this settlement agreement, Duke Energy Indiana cornits to begin meeting 

with the OUCC to ensure that its demand response programs receiving Rider EE 

recovery can be utilized as Midwest IS0 Planning Resources, In addition, Duke Energy 

commits to discuss with the OIJCC new demand response programs designed for 

Midwest IS0 ASM participation 

If the Company includes the PowerShare pro-ograms in Rider EE (as part of save-a-waft), it 

will extract the PowerShaTe program costs from Rider 70, and reduce its requested 

recovery of any capacity purchases in future Rider 70 proceedings by the amount ofthe 

BDDBOl5370634vI 



PowerShare resources to avoid double-recovery. This commitment Will continue ma 
both the Midwest IS0 and the IURC support the inclusion of price-responsive demand as 

an adequate resource for planning purposes, or until the end of the settlement term, 

whichever is sooner. 

M. Engagement of Indiana-based firms 

Duke Energy Indiana commits to expend no less than 25% of its total pragrm costs 

during the term ofthis agreement for the implementation of save-a-watt through contracts 

with Indiana-based businesses. In like manner, Duke Energy Inndiana shall make every 

effort to employ local vendors where feasible in the marketing, implementing and 

administering of such energy effioiency prog-rams. 

The parties acknowledge reports of a shortage of skilled Iabor resources in Indiana to 

promote energy efficiency. The shortage of skilled persons necessary to comp1ete energy 

efficiency audits, install demand response equipment and effectuate measures promoting 

energy efficiency has delayed full partiC;ipation in important programs. The paxties 

believe that focused skiIls ?raining for energy efficiency technicians and contractors may 

facilitate increased p r o w  participation and overall effectiveness in the future. 

In order to address this situation, the Company agrees io provide the sum of $250,000 to 

be paid in the form of targeted grants toward the €unding and development of specialized 

post-secondary education programs with various Indiana institutes of l&$er education. 

This payment will be due within 90 days of the issuance of a final order in this 

proceeding. 

BDDBOI 5370634~1 

Case No. 2008-00495 

Page 23 of 75 
Attach. STAFF-DR-OI-O13(c) 

I 
i 

I 
1 

I 
i 
I 

I 

I 



Case No. 2008-00495 
Attach. STAFF-DR-Ol-O13(c) 

Page 24 of 75 

1 
\ 

m 

L- 
W 
M 

4 

_.-.I_ 

V 



Case No. 2008-00495 
Attach. STAFF-DR-01-013(c) 

Page 25 of 75 

m 

?-'-I 7-- 



Case No. 2008-00495 

Page 26 of 75 
Attach. STAFF-DR-Ol-O13(C) 

,-. 
& 
Q 
Q P m v( 

.4 

0 m 
Q 

8 



Case No. 2008-00495 

Page 27 of 75 
Attach. STAFF-DR-OI-O13(c) 

4 
(13 c m 
c 5 
c 

-+ 1- .I- 
f 

3 
+.r 6 
v) 

- "---A- 

d' 



Case NO. 2008-00495 
Attach. STAFF-DR-Ol-O13(c) 

Page 28 of 75 

E 
U' 

d 



Case No. 2008-00435 

Page 29 of 75 
Attach. STAFF-DR-Ol-O13(c) 

~ounsei for Petitioner 
Duke Energy Indiana, hc. 

Melanie D. Price, Attorney No. 21786-49 
Duke Energy Shared Services, b e .  
1000 East Main Street 
PIainfieId, IN 46 168 
(3 17) 83 8-246 1 (telephone) 
(3 17) 538-1 842 (facsimile) 

Peter L. Hatton, Attorney No. 7970-45 
Beth Herriman, Attorney No. 24942-49 
Baker 8 Daniels 
300 N. Meridian Street, Suite 2700 
IndianapoUs, Indiana 46204 
(3 f 7) 237-8294 (telephone) 

i 
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The undersigned hereby certifies that copies of the foregoing Stipulation and ,. -* 
Agreement was delivered or mailed, postage prepaid, in the United States Mail, this E day of 

August 2008, to: 

Randall C. Helmen 
Office of Utility Consumer Counselor 
Suite 1500 South 
1 15 W. Washington Street 
Indianapolis, R\I 46204 

Michael L. Kurtz 
Kurt J. Boehn, Esq. 
Boehm, Kurtz & Lowry 
36 East Seventh Sneet, Suite 22 10 
Cincinnati, ON 45202 

John Caak 
Dunn & Cook 
199 Main Street, Suite A 
Franklin, IN 46231 

Anne E. Decker 
Richard E. Aikman, Jr. 
Stewart & Irwin, P.C. 
251 East Ohio Sfreet, Suite 1 100 
Indianapolis, IN 46204-2147 

Jerome E. Polk 
Polk & Associates, LLC 
309 West Washington Street, Suite 233 

Peter J. Mattheis 
Sham C. MohIer 
Damon E. Xenopoulos 
Brickfield, Burchette, Ritts & Stone, P. C. 
8th Floor - West Tower 
1025 Thomas Jefferson Street, N.W. 
Washington, DC 20007 

'< Indimpolis, IN 46204 

Bette J. Dodd 
J d f e r  W. Teny 
Lewis & Kappes, P.C. 
One American Square, Suite 2500 
Indianapolis, XN 46282 

Robert K. Johnson 
2454 Waldon Drive 
P.O. Box 329 
Greenwood, Indiana 461 43 

David L. Hanselman, Jr. 
McDermott Will & Emery LLP 
227 West Monroe Street 
chiago, rL 60606-5096 

Gregory IC. Lawrence 
Grace C. Wwg 
McDennott Will & Emery LLP 
28 State Street 
Boston, MA 02190 

Daniel W. McGiH 
Barnes & Thornburg LLP 
1 I South Meridian Street 
Indianapolis, IN 46204 

Robert E, Heidom 
Vectren Chporation 
One Vectzea Square 
21 1 N.W. Riverside Drive 
EvansvMe, 3cN 47708 
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BDDB015370635vl 



Case No. 2008-00495 

Page 31 of 75 
Attach. STAFF-DR-Ol-O13(c) 

PETITIONER'S SETTLEMENT SUPPORTING 
TESTIMONY EXHIBIT DD-1 

STATE OF INDIANA 
BEFORE THE 

lNDlANA UTKrrY REGULATORY COMMISSION 

VERIFIED PETITION OF DUKX ENERGY 
XM)IANA, INC. RIEQUESTING THE INDIANA 
UTILITY REGULATORY COMMISSION TO 
APPROVE AN ALTERNATTVE REGULATORY 

SEQ., FOR THE OM'ElUNG OF ENERGY 
EPJ?lC!TEN(SY CONSERVATION, DEMAND 

PROGRAMS AND ASSOCIATED RATE 
TREA"MEm INCIAJDXNC INCEWW 
PURSUANT TO A REVISED STAM3AxzD 
CONTRACT RIDER NO. 66 IN ACCORDANCE 

PLAN PURSUANT TO MD, CODE 3 8-1-25-1, ET 

RESPONSE, AND DEMAND-SIDE MANAGEMENT 

WITH IND. CODE $9 8-1-2.5-1 ETSEQ. AM) 
8-1-2-42(a); AUTIiORIm TO DEFER PROGRAM 
COSTS ASSOCIATED WcIcTI ITS ENERGY 
EEWICTENCY PORTFOLIO OF PROGRAMS; 
AUTEIOIRICI["YTOTMPLEMXNTNEWAND 
]EMBANCED ENERGY EPI;I(7IENCY PROGRAMS, 
INCLUDING TELE P O W W M *  PROGRAM LN 
ITS ENERGY EFFK.'PENCY PQRTPCPLKQ OF 
PROGRAMS; AND APPROVAL OF A 
MODJBTCATION OF THE FUEL A D J U S ~ N T  
CLAUSE EAFWNGS AND EXPENSE TESTS 

244046 

ACREEhBCNT 

Octdber 31,2008 

I 
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STIPTIX,ATION AND AGREEMXNT 

This Stipulation and Agreement (“Agreement") is entered into this 3 1 st day of 

October, 2008, by and between Duke Energy Indiana., Inc. (‘Cnuke Energy Indiana”), Mucor 

Steel, a division of Nucor Corporation (‘?\Tucor”), Steel Dynamics, Ine.-Engineercd Bar Products 

Division. (“SDI”), Kroger Company (“Kroger”), and the Jkdiana Office of Utility Cnnsumer 

Counselor (the “OUCCY) (together “the Parties”). 

NOW, TIIEREFORE, the Parties agree as fdlows: 

1. Scope of Agreement. This Agreemeat, along with the August 15,2008 

Stipulation and Agreement entered into between Duke Energy Indiana and the OUCC (r‘the 

August 15 Settlement’’) (collectively, “the Settlements”), comprehensively resolves all issues 

between the Parties associated with Duke Energy Indiana’s save-a-watt program as filed in Cause 

No. 43374. 

a). Agreement Framework. Aftaciied hereto as Exhibit A is a Term Sheet 

setting forth specific provisions of the settlement (“Settlement Terms”) that, dong with the 

August Z 5 Settlement, is intended by the Parties to resolve all pending issues relating to Cause 

No. 43374. The t e r n  of the Agreement are effective upon approval by the Indiana [Jtility 

Regulatory Commission (“Commission”). 

2. Integration. Approval of this Agreement constitutes approval of the 

Settlement Terns attached hereto as Exhibit A 

3. Presentation of the Ameernent. 

i 

a). The Parties wilt jointly move the Commission for approval of both the 

August 15 Settlement and this Agreement in their entirety. The Agreement, including the 

Settlement T e r n  in Exhibit A, is not severable from die August 15 Settlement and the 

2 
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Settlements shall be accepted or rejected by the Commission in their entirety without 

modification or further condition that is unacceptable to any Party, consistent with section 3(c) 

below, 

b). The Parties agree to support or not oppose the approval in its entirety of 

the August I5 Settlement. The Parties agree that Duke Energy Indiana's case-in-chief filing, as 

modified by both the August 15 Settfement and this Agreement shall be taken together as whole 

and shall constitute the Company's alternative regulatory plan Nucor, SDI and Kroger agree not 

to offer for admission into the record their respective testimonies and exhibits filed October 27, 

2008. The Parties may, if they choose, file additional testimony in support of this Agreement. 

c). If the Order of the Commission in this proceeding modifies or conditions 

the August 15 SettIement, only the parties to tho August 15 Settlement may decide to accept or 

reject such modification or condition. Ifthe Order of the Commission in this proceeding 

modifies or conditions approval of this Agreement, only the Parties to this Agreement may 

decide to accept or reject such modification or condition. 

4. 

a). 

Effect and Use of Stipulation and Aneanent. 

The terms of this Agreement, including the Settlement Terms in Exhibit 

A, represent a fik, just and reasonable resolution by negotiation and compromise. As set forth in 

the Order in Re Petitlon of Richmond Power & Light, Cause No. 40434 at page 10, as a term of 

this Agreement, the Chnmission must assure thc Parties that it is not the Commission's intent to 

allow this Agreement, or the Order approving it, to be cited as precedent by any person or 

deemed an admissian by any Party in any other proceeding except as nemssary to enforcc its 

terms before the Chmission, or any court of competent jurisdiction on these particular issues. 

This Agreement, including the Settlement Terms in Exhibit A, is solely the result of compromise 
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in the settlement process. Nothing contained herein is to be construed or deemed an admission, 

liability or wrongdoing on the part of Duke Energy Indiana Each of the parties hereto has 

entered into this Agreement solely to avoid M e r  disputes and litigation with the attendant 

inconvenience and expenses. ..< 

b). The evidence presented by the Parties in this Cause constitutes substantial 

evidence sufficient to support both the August 15 Settlement and this Agreement and provides an 

adequate evidentiary basis UPOR which the Commission can make any findings of fact and 

conclusions of law necessary for the approval of both the August 15 Settlement and this 

Agreement, as filed. 

c). The issuance o f a  fmal Order by the Commission approving both the 

August 15 Settlement and this Agreement, including the Settlement Terms in Exhibit A, without 

modification &a11 terminate all proceedings in regard to this Agreement. 

d). The undersiped represent and agree that they are fUUy authorized to 
_I. 

execute this Agreement on behalf of their designated clients who will be bound thereby. 

e). The Parties shd1 nat appeal the agreed final Order or any subsequent 

ComtniSsion arder to the extent such order is specifically implementing, without modification, 

the provisions of both the August 15 Settlement and this Agreement, including the Settlement 

Terms in Exhibit A, and the Parties shall not support any appeal of any such order by a person 

not a party to this Agreement. 

0. The provisions of this Agreement, including the Settlement Terms in 

Exhibit A, shall be enforceable by any party at &he Commission or any court of competent 

jurisdiction, whichever is applicable. 

4 
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g). The communications and discussions during the negotiations and 

conferences which produced this Agreement, including the Settlement Terms in Exhibit A, have 

been conducted on the explicit understanding that they are or retate to offers of settlement and 

shall therefore be privileged. 

ACCEPTED AND AGREED this 31st day of October, 2008. 

By: M!&&&L ~ ~ A - l ~  By: 
Melanie Price Peter Matheis 
Attorney for Duke Energy Indiana Attorney for Nucur 

BY:-- ~ ...- ~- BY:_, .___ 
Kurt Boehm Damon Xenopoulos 
Attorney for Kroger Attorney for SDI 

i n 

Indiana Office of the Utility 
Consumer Counselor 

s 

. . ., , . . . .  . _ _  - . . . .. -" _. . . _I ^_. .- , ._. . 
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8). TIie communications and discussions during the negotiations and 

conferences which produced this Agreement, including the SettIernent Terms in Exhibit A, have 

been conducted on the explicit understanding that they are or relate to offers ofsettlement and 

shall therefore be privileged. 

ACCEPTED AND AGREED this 3 1st day of October, 2008. 

---- BF- --- " By:- 
Melanie Price Peter Matheis 
Attorney for Duke Energy Indiana Attorney for Nucor 

. . f  / 

Kurt Boehm Damon Xenopoulos 
Aitorney for Kroger Attomey for SDI 

I 

By:* DaviTStippier 
Indiana Office of the Utility 
Consumer Camselor 
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g). The communications and discussions during the negotiations and 

conferences which pmduced this Agreement, including the Settlement Terms in Exhibit A, have 

been conducted on the explicit understanding lbaf they am or relate to offers of settlement and 

shall therefore be privileged. 

ACCEPTED ANn AGBED this 3 1st day of October, 2008. 

By: By: 
Melanie Price 

!, 

i 
'\ 

BY-- 
David Stippler 
Indiana Office of the Utility 
Consumer Counselor 
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Exhibit A 
SETTLEMENT TERMS 

The Stipulation and Agreement entered into with the Indiana 06ce of IJtility Consumer 
Counselor (“OUCC’) and filed with the Indjana Utility Regulatory Commission on August 15, 
2008 in Cause No. 43374 contemplated that there would be further discussions, specifically 
amund opt-out provisions, with other parties. Specificalty, Paragraph D.5 states that ‘‘[tflinal 
target discussions should remain open as opt-out provisions and other key issues are discussed 
With other intervening parties.” Zn Nrtherance of the spirit of the August 15 Settlement, Duke 
Energy Indiana, Inc. (‘Duke Energy Indiana” or “C~mpany”), the OUCC, Nucur Steel, a 
Division of Nucor Corporation (“NucoI“), Steel Dynamics, Inc.-Engineered Bar Products 
Division (“SDI’’) and Kroger Company rKxogef“) (collectively referred to as “the Parties”) 
agree as follows: 

k Opt Out for La+ Customers 

1. The Parties agree tltat a largg industrid and commercial customer in Indiana may opt out 
of the energy conservation andor demand response components of the Company’s 
proposed Standard Contract Rider No. 66 (“Rider W’) if the customer’s aggregated 
annual maximum peak demand is greater %an 25,000 kW. 
a. A customer may aggregate the load of the Duke Energy Indiana accounts of its 

affiliates to meet this opt out threshold. For purposes of this provision, an “affiliate” 
shall be defined as any business entity of which 50% or more is owned or controtled, 
directly or indirectly, by the customer. I 

b. Lf a customer qualifies to opt out of the Company’s Rider BE, tbe customer may 
choose to opt out for selet accounts/Iocations or ail accounts, at its sole election. 
However, the customer cannot opt out of individual programs. 

2. Demand Response Programs. 
a A customer may opt out of the demand response component of Rider EE for the term 

of the Company’s proposed Rider EE. The demand response component oiRider EE 
will not be charged to customer accounts or locations that opt out of demand response 
during said term. 

b. A customer must opt out of demand response within 60-days following the approval 
of the order in this proceeding. If the customer does not opt out of the demmd 
response component of Rider EE within this 60 day period, the customer will be 
billed Rider EE charges for the term of this Agreement. 

c. Them is g o  customer certification required to opt out of the demand response 
component of Rider EE. 

3. Energy Conservation Programs. 
a. At the time of the election to opt out of the energy conservation component of Rider 

EE, &e customer must self-certify or attest that, as to each facility for which the 
customer seeks to opt out, within the fast three years it has performed or had 
performed an energy audit or analysis and has implemented or has plans for 
implementing the cast effective measures identified for installation in that audit or 

6 
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analysis. Duke Energy Indiana will collect and maintain tbe self-certifications for the 
term of the program and make them available to the Commission and the OUCC at 
their request. 

b. A customer may opt out of the energy conservation component of Rider EE for each 
vintage year. Energy conservation programs are h l ly  paid for in the vintage year in 
which they occur. Lost margin recovery will occur for two additional years. For 
example, a large customer who padicipates in vintage year I, couid opt-out of vintage 
years 2,3 and 4. The customer would pay the energy conservation component of 
Rider BE in vintage year 1 and lost margins associated with year 1 in the first year, 
The customer would continue to seq EE ]Rider charges in years 2 and 3 to collect 
vintage year 1 lost margin recovery for years 2 and 3. The customer would not incur 
any charges for the energy conservation component or lost margins associated with 
vintage years 2 or 3. 

c. The vintage year approach provides customers with grwter flexibility to opt out and 
back in to Duke Energy bdiana's energy cmservation component of Rider EEL For 
example, a customer who opts out o f  vintage year 1 and 2 may opt in for vintage year 
3. The vintage year approach should make it easier fox large customers to participate 
in energy conservation prog.ams. 

d. Once 8 customer opts out, they will be out until they elect to opt back in. 
e. A customer must elect to opt-out, or back in, no later than 60-days prior to the 

beginning of a vintage year. 
€ If a customer elects to opt out of energy conservation component, they forego 

participation in the true up process at the end of year four. In other words, a customer 
must participate all four yews to be included in the m e  up process. 

4. Customer Equipment. If equipment is required on the customer side of the meter for 
demand response or energy cunservatioa programs covered by the August IS Agreement, 
and the customer provides such equipment, the Chnpany agrees to waive any charges for 
the equipment. If the Chmpany installs such equipment on the customer's behalf, the 
Company will charge the cost of installation to the customer. The equipment 
requirements, and determination of customer equipment meeting those requirements will 
be determined by the Company at its sate discretion. 

B. Treatment of Future Custom Demand Response Special Contracts for Large 
Customers 

1. Duke Energy hdiana commits at tbis time it shall not seek recovery of any demand 
response costs associated with hture custom demand response speciai contracts (Le., 
non-tarif€ contracts) under Rider HE (for example, contrack currently being negotiated 
with SDI and Nucor). In other words, the demand response impacts of these contracts 
wiU be omitted fivm the save-a-watt model and shall have no effect on Rider EE. The 
Company reserves the right to request recovery of any demand response associated costs 
under such contraGts in its Rider 70 or other proceedings. 

2. Duke Energy Indiana further agrees that if any future custom demand response special 
conbract €or large customers (Le.* a non-tariff contract) does not meet the Midwest Eo's 
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, 
Module E Resource Adequacy requirements or approvaI by the Commission as a 
planning resource, then the Company will not seek recovery of any capacity payments 
associated with demand response under such contracts (in Rider 70 or elsewhere). 

i 

8 



G I s C  NO. 2008-00495 
At tach. S"I'.~FI;'-DR-OI-OI~(C) 

I':lgC 4 1  of  75 



C:isc No. 2008-00195 
A tttich. STA FF-DR-01-0 I 3( C) 

l'ngc 42 0175 

i 

L " " "  
Z 3 f  

.. 
6 



Case No. 2008-00495 

Page 43 of 75 
Attach. STAFF-DR-01-013(C) 

Y 
8 



a 
3 
U 

* m 

Case NO. 2008-00495 
Attach. STAFF-DR-Ol-O13(c) 

Page 44 of 75 



! 

- 
0 
-j. 
E f ,  

Case NO. 2008-00495 
Attach. STAFF-DR-OI-O13(c) 

Page 45 of 75 

i '. 



i 

Case No. 2008-00495 
Attach. STAFF-DR-01-013(c) 

Page 46 of 75 

\ 



Case No. 2008-00495 
Attach. STAFF-DR.-01-013(c) 

Page 47 of 75 



Case No. 2008-00495 
Attach. STAFF-DR-01-013(c) 

Page 48 of 75 



/ 

i 

Case No. 2008-00495 
Attach. STAFF-DR-OI-O13(c) 

Page 49 of 75 

I 

i 

I 
i 
I 
I 

i 

1 I 
I i 
! I 
! 
I 

i 

i 
I 
i 
! 
i 

! 
f 

i 
I 
I 



i 
\ 

U 

Case No. 2008-00495 
A ttrc h. STAFF-DR-01-0 13(c) 

Page 50 of 75 



i 

Case No. 2008-00495 
Attach. STAFF-DR-01-013(c) 

Page 51 of 75 

PETITIONER'S AMENDED Op?=.OuT 
SETTLEMENT EXHlBIT EE-1 

STATE OF INDIANA 
BEFORE THX 

INDIANA UTILITY REGULATORY COMMISSION 

VERIFIED PETITION OF DUKE ENERGY 
INDIANA, INC. FUlQUESTING THE INDIANA 
UTILITY REGULATORY COMMISSION TO 
APPROVE AN ALTERNATIVE REGULATORY 

ETSEQ., FOR THE OFFERING OF ENERGY 
EFFICIENCY CONSERVATION, DEMAND 

MANAGEMENT PROGRAMS AND 
ASSOCIATED RATE TREATMENT 
INCLUDING INCENTIVES PURSUANT TO A 
REVISED STANDARD CONTRACT RIDER NO. 
66 IN ACCORDANCE WITH IND. CODE 
§§ 8-1-2.5-1 ET SEQ. AND 8-1-2-42(a); 
AUTHORITY TO DEFER PROGRAM COSTS 
ASSOCIATED WITH ITS ENERGY 
EFFICIENCY PORTFOLJO OF PROGRAMS; 
AUTHORITY TO IMPLEMENT NEW AND 
ENHANWD ENERGY EFFICIENCY 
PROGRAMS, INCLUDING THE 

EFFICIENCY PORTFOLIO OF PROGRAMS; 
AND APPROVAL OP A MOD)?FICATION OF 
THE FUEL ADJUSMNT CLAUSE 
EARNINGS AND EXPENSE TESTS 

PLAN PURSUANT TO IUYD, CODE fi 8-1-2.5-1, 

RESPONSE, AND DEMAND-SIDE 

i 
POWEIRSHARP PROGRAM nu ITS ENERGY 

AMENDED AND IZFSTATED 

STIPULATION 

AND 

AGREEMENT 

January 15,2009 
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AMENDED ANT) RESTATED STIPULATION AND AGREENZENT 

This Amended and Restated Stipulation and Agreement (“Amended 

Agreement”) is entered into this 1 SLh day of January, 2009, by and between Duke Energy 

Indiana, Inc. (“Duke Energy Indiana”), Duke Energy Indiana - Industrial Group 

(“Industrial Group”), Wal-Mart Stores East, LLP (“Wal-Mart”), Nucor Steel, a division 

of Nucor Corporation (“Nucor”), Steel Dynamics, 1nc.-Engineered Bar Products Division 

(“SDI”), Kroger Company (r‘Kroger’’), and the Indiana Office of Utility Consumer 

Counselor (the ”OUCC”) (tagether “the Parties”). 

NOW, THERE%ORE, the Parties agree as follows: 

I 

I. Scope of Ameement, This Amended Agreement, along with the 

August 15,2008 Stipulation and Agreement entered into between Duke Energy Indiana 

and the OUCC (“the August 15 Settlement”) and the Stipulation and Agreement entered 

into between Nucor, SDI, Kroger and the OUCC and filed with the Commission on 

November 3,2008 (“Opt-Out Settlement”) (collectively, “the Settlements”), 

comprehensively resolves all issues between the Parties associated with Duke Energy 

is, 

I 

I 

Indiana’s alternative regulatory plan as filed in Cause No. 43374. 

a). Agreement Framework. Attached hereto as Exhibit A is a Term 

Sheet setting forth specific provisions of the set&nent (“Amended and Restated 

Settlement Terms”) that, along with the August 1.5 Settlement and the Opt-Out 

Settlement, is intended by the Parties to resolve all pending issues relating to Cause No. 

43374 relative to the Parties. The terms of the Amended Agreement are effective upon 

approval by the Indiana Utility Regulatory Commission (“Cornmission”). 
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I 2. Integration. Approval of this Agreement constitutes approval of 

the Settlement Terms attached hereto as Exhibit A. 

3. _Presentation of the Agreement. 

a). The Parties will jointly move the Commission for approval of the 

Settlements in their entirety. This Amended Agreement, including the Amended and 

Restated Settlement Terms in Exhibit A, is not severable fiom either the August 15 

Settlement or the Opt-Out Settlement and the Settlements shall be accepted or rejected by 

the Commission in their entirety without modification or further condition that is 

unacceptable to any Party, consistent with section 3(c) below. 

b). The Parties agree to support or not oppose the approval in their 

entirety of the August 15 Settlement or Opt-Out Settlement. The Parties agree that Duke 

Energy Indiana’s case-in-chief filing, as modified by the August 15 Settlement, the Opt- 
I 

Out Settlement, and this Amended Agreement shall be taken together as whole and shall 

constitute the Company’s alternative regulatory plan. Nucor, SDI, Kroger, the Industrial 

Group, and Wal-Mart agree not to offer for admission into the record their respective 

testimonies and exhibits previously filed in this proceeding regarding the Settlements (i. e. 

testimony filed on Octoher 27,2008 and December 19,2008). The Parties may, if they 

choose, file additional testimony in support of this Agreement. 

!< 

c). If the Order of the Commission in this proceeding modifies or 

conditions the August 15 Settlement, only the parties to the August 15 Settlement may 

decide to accept or reject such modification or condition. If the Order of the Commission 

modifies or conditions of the Opt-Out SettIernent, only the parties to the Opt-Out 

Settlement may decide to accept or reject such modification or condition. If the Order of 

i ’*. . 

3 



Case No. 2008-00495 
Attach. STAFF-DR-Ol-O13(c) 

Page 54 of 75 

I 

the Corrirnission in this proceeding modifies or conditions approval of this Amended 

Agreement, only the Parties to this Amended Agreement may decide to accept or reject 

such modification or condition. 

4. 

a). 

Effect and Use of Stipulation and Ameement. 

The terms of this Amended Agreement, including the Amended 

and Restated Settlement Terms in Exhibit A, represent a fair, just, and reasonable 

resolution by negotiation and compromise. As set forth in the Order in Re Petition of 

Richmond Power & Light, Cause No. 40434 at page 10, as a term of this Amended 

Agreement, the Commission must assure the Parties that it is riot the Commission's intent 

to allow this Amended Agreement, or the Order approving it, to be cited as precedent by 

any person or deemed an admission by any Party in any other proceeding except as 

necessary to enforce its terms before the Commission, or my court of competent 

jurisdiction on these particular issues. This Amended Agreement, including the 

Amended and Restated Settlement Terms in Exhibit A, is solely the result of compromise 

in the settlement process. Nothing contained herein is to be construed or deemed an 

admission, liability, or wrongdoing on the part of Duke Energy Indiana. Each of the 

parties hereto has entered into tbis Amended Agreement solely to avoid hrther disputes 

and litigation with the attendant inconvenience and expenses. 

b). The evidence presented by the Parties in this Cause constitutes 

substantial evidence sufficient to support the August 15 Settlement, the Opt-Out 

Settlement and this Amended Agreement and provides an adequate evidentiary basis 

upon which the Commission can make any findings of fact and conclusions of law 
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necessary for the approval of both the August 15 Settlement, the Opt-Out Settlement and 

this Amended Agreement, as filed. 

c). The issuance of a final Order by the Commission approving the 

August 15 Settlement, the Opt-Out Settlement, and this Amended Agreement, including 

the Amended and Restated Settlement Terms in Exhibit A, without modification shall 

terminate all proceedings in regard to these Agreements. 

d). The undersigned represent and agree that they are hlly authorized 

to.execute this Amended Agreement on behalf of their designated clients who will be 

bound thereby. 

e). The Parties shall not appeal the agreed final Order or any 

subsequent Commission order to the extent such order is specifically implementing, 

without modification, the provisions of the August 15 Settlemenl, the Opt-Out 

Settlement, and this Amended Agreement, including the Amended and Restated 

Settlement Terms in Exhibit A, and the Parties shall not support any appeal of any such 

order by a person not a party to this Amended Agreement. 

f). The provisidns of this Amended Agreement, including the 

Amended and Restated Settlement Terms in Exhibit A, shall be enforceable by any party 

at the Commission or any court of competent jurisdiction, whichever is applicable. 

g). The communications and discussions during the negotiations and 

conferences #at produced this Amended Agreement, including the Amended and 

Restated Settlement Terms in Exhibit A, have been conducted on the explicit 

understanding that they are or relate to offers of settlement and shall therefore be 

privileged. 
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ACCEPTED ANT, AGREED this 15th day of January, 2009. 

Attorney for Duke Energy Indiana 

6 



7 

Case No. 200840495 

Page 57 of 75 
Attach. STAFF-DR-Ol-O13(c) 

Attorney for Wger 

This sheet is a signature page to the Amended Settlement in Cause No. 43374. 
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Indiana Office ofutility Consumer CounseIor 

This sheet is a signature page to the Amended Settlement in Cause No, 43374. 
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By: 

Attach. 
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. 
By: 

Damon ~enopou~os 
Attorney for SDX 

This sheet is a signature page to the Amended Settlement in Cause No. 43374. 
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i' By: 

bdorney for Duke Energy Indiana Industrial Group 

This sheet is a signature page to the Amended Settlement in Cause No. 43374, 



BY:S- -> 
Da ---- * 

Grace wung 
Attorneys for Wal-Mart Stores of the East, LP 

This sheet is a signature page to the Amended Settlement in Cause No. 43374. 
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Exhibit A 

Redline to the Opt-Out Settlement A,geement filed on November 3,2008 ( 

I AMENDED ANT) RESTATED SETTLEMENT TERMS 

These settlement terms reflect an amendment to the Stipulation and Ameement filed with the 
hdiana Utilitv Reexlatory Commission on November 6.2008 among Duke Energy Indiana, Inc. 
{“Duke Energy Indiana” or ‘‘Companv”), the Indiana Ofice of Utilitv Consumer Counselor 
(“OUCC”), Nucor Steel, a Division of Nucor Corporation (“Nucor’’), Steel Dynamics. 1nc.- 
En~neered Bar Products Division (“SDI”). and Kroger Comuanv (“Krocrer”) (the “Initial 
Parties”). The Initial Parties consent to the Amended and Restated Stipulation and Agreement, 
including these Amended and Restated Settlement Terms. 
(colltxtiveIy referred to as “the Parties”) agree as follows: 

The Stipulation and Agreement entered into with the Indiana Office of Utility Consumer 
Counselor (“OUCC”) and filed with the Indiana Utility Regulatory Comrnissian on August 15, 
2008 in Cause No. 43374 contemplated that there would be hrther discussions, specifically 
around opt-aut provisions, with other parties. Specifically, Paragraph D5 states that “[fJinal 
target discussions should remain open as opt-out provisions and other key issues are discussed 

1 with other intervening parties.” In W e r a n c e  of the spirit of the August 15 Settlement, &&XI 

. -  
the Initial Parties and the Jndustrial Group 

. * .  

and Wal-Mart Stares East. LP (collectively referred to as “the Parties”) agree as follows: 

A. Opt Out for Large Customers 

1. Eliaibilitx. The Parties agree that a large industrial and commercial customer in Indiana 
may opt out of the energy conservation and/or demand response components of the 
Company’s proposed Standard Contract Rider No. 66 (“Rider E E )  if the customer’s 
aggregated annual maximum peak demand is greater than W 5 , O O O  kW. 
a. A customer may aggregate the load of the Duke Energy Indiana accounts of its 

affiliates to meet this Dpt out threshold. For purposes of this provision, an “affiliate” 
shall be defined as any business entity of which 50% or more is owned or controlled, 
directly or indirectly, by the custamer. 

b. If a customer qualifies to, opt out of the Company’s Rider EE, the customer may 
choose to opt out for select accounts/Iocations or all accounts, at its sole election. 
However, the customer cannot opt out of individud programs. 

c. In order to ensure a manageable administrative process, opt-out decision-making will 
be limited for demand response and conservation as detailed in s e c t i d  A.2 and A.3, 
respectively. 

2. Demand Response Programs. 
a. A customer may opt out of the demand response component of Rider EE for the term 

of the Company’s praposed Rider EE. The demand response component of Rider EE 
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! 

i '  

will not be charged to customer accounts or locations that opt out of demand response 
during said term. A customer must opt out of demand response within 6Odays 
following the approval of the order in this proceeding. Once an elidble customer has 
opted-out of the demand response component o f  Rider EE, they will not be permitted 
to opt-back-in for the initial term of Rider EE.-If the customer does not opt out of the 
demand response component of Rider EE within this 60 day period, the customer will 
be billed Rider EE charges for the term of this Agreement. 

b. There is no customer certification required to opt out of the demand response 
component of Rider EE. 

3, Energy Conservation Programs. 
a. In order to ensure a manageable administrative process, opt-aut decision-makinp will 

occur only once per year during an enrollment wriod for the conservation component 
i f  Rider EE. A customer must choose to opt out of the conservation cdrnponent 
during the first sixty days following amroval of the final order in this proceeding. 
Thereafter, there will be an annual enrollment/ opt-out Deriod that ends 60 dam prior 
to the beginninp of the subsequent vintsge year for the conservation comoonent. 
Durinathe enrollment/ opt-out period, qualifving customers may desi9ate which of 
their accounts will opt-out (or opt back-in) of enerm conservation urogams. Once a 
customer has chosen to opt-out of the conservation comuonent, they will not be 
entitled to (relenroll unless thev notify the Company of their intention in writing to 
opt-in dwiw the m u d  enrollment period. 

&.b At the time of the election to opt out of the energy conservation component of Rider 
EE, the customer must self-certiQ-watWt that,-- 
--@-W& within the last three years it has performed or had 
performed an energy audit or analysis or within the next six months will u e ~ o r m  an 
enerpy audit or analysis and has implemented or has plans for implementing &e 
energy efficienc measures-, 

Dukeinergy Indiana will collect fl 
the term of the program and treat such certifications as confidential customer 
information. Duke Energy Indiana will make the self-certifications . 
avaiIable to the Commission and the OUCC at their request for informational 
purposes and subject to confidentialitv restrictions. The affected customer will also 

. .  . .  

be notified. 
- cb. A customer may opt out of the energy conservation component of Rider EE for each 

vjntage year. Energy conservation programs are fully paid for in the vintage year in 
which they occur. Lost margin recovery will occur for two additional years. For 
example, a large customer who participates in vintage year I ,  could opt-out of vintage 
years 2,3 and 4. The customer would pay the energy conservation component of 
Rider EE in vintage year I and lost margins associated with year 1 in the first year, 
The customer would contique to see EE Rider charges in years 2 and 3 to collect 
vintage year 1 lost margin recovery for years 2 and 3. The customer would not incur 
any charges for the energy conservation component or lost margins associated with 
vintage years 2 or 3. 

- de. The vintage year approach provides customers with greater flexibiIity to apt out and 
back in to Duke Energy Indiana's energy conservation component of Rider EE. For 
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example, a customer who opts out of vintage year 1 and 2 may opt in for vintage year 
3. The vintage year approach should make it easier for large customers to participate 
in energy conservation programs. 

- ed, Once a customer opts out, they will be out until they elect to opt back in. 
le. A customer must elect to opt-out, or back in, no later than 60-days prior to the 

E$. If a customer elects to opt out of energy conservation component, they forego 
beginning of a vintage year. 

participation in the true up process at the end of year four. In other words, a customer 
must participate all four years to be included in the true up process. 

4. Customer Equipment. If equipment is required on the customer side of the meter for 
demand response or energy conservation programs covered by the August IS Agreement, 
and the customer provides such equipment, the Company agrees to waive any charges for 
the equipment. If the Company installs such equipment on the customer's behalf, the 
Company will charge the cost of installation to the customer. The equipment 
requirements, and determination of customer equipment meeting those requirements will 
be determined by the Company at its sole discretion, 

B. Treatmeat of Future Custom Demand Response Speciai Contracts for Large 
Customers 

1. Duke Energy Indiana commits at this time it shall not seek recovery of any demand 
response costs associated with future custom demand response special contracts (Ze., 
non-tariff contracts) under Rider EE (for example, contracts currently being negotiated 
with SDX and Nucor), in other words, the demand response impacts of these contracts 
wilt be omitted from the save-a-watt model and shall have no effect on Rider EE. The 
Company reserves the right to request recovery of any demand response associated costs 
under such contracts in its Rider 70 or other proceedings. 

2, Duke Energy Indiana hrther agrees that if any future custom demand response special 
contract for large customers (Le., a non-tariff contract) does not meet the Midwest XSO's 
Module E Resource Adequacy requirements or approval by the Commission as a 
planning resource, then the Company will not seek recovery of any capacity payments 
associated with demand response under such contracts (in Rider 70 or elsewhere). 

I C. Grandfathering PowerSbare CaIlOption 

- I .  ExistinP customers, 5MW and above who have the option to opt out of Rider EE. shall be 
grandfathered at their existing level of uarticipation in Powershare CallOution .& 
continue under the existing cost recoverv structure (Le.. Rider 70) subject to the existing 
PowerShare CallOption beinp modified to comdv with Midwest IS05 resource 
adequacy requirements. See  Coflidential Attachment No. 1 for the Fdfa the red  
customers and MW amounts. Any MW of Powershare CalIOption beyond the specific 
customer and MWs grandfathered and any conversion of existine. Powershare Call 
Option to, a new Powershare product offering will be treated as part of Rider EE. as long 
as the promrn meets the Midwest 1530's resource adequacy requirements. 

2. Rate recovery associated with the mandfathered demand response load will continue 
under Rider 70 as it does today. Additionally, the mount of Powershare expense 

3 



Case No. 2008-00495 

Page 66 of 75 
Attach. STAFF-DR-OI-O13(c) 

Exhibit A 

included in base rates today will remain in base rates and continue to be annually 
reconciled (trued-up) with the amount of Powershare expense that continues to be 
_recovered under Rider 70 (Le., expenses associated with Powershare OuoteOption and 
grandfathered Powershare CallOptionl. 

3. The grandfathered Powershare CalIOotion MWs will still produce avoided cost savin@ 
UP to $9.3 million, and therefore. together with Rider EE m o r n s  may allow Duke 
Enerw Indiana to achieve its avoided cost goal of $260 million. The net effect is that the 
Rider EE targeted avoided cost savings target may be adiusted to no less than $250.7 
million to reflect these Rider20 pandfathered MWs described above for DurDoses of 
determining the amlication of the cawed rate of return OR program costs contained in the 
Settlement Agreement filed on Auwst 15.2008, 

D. Other Provisions 

1, The Parties acknowledge that issues regardine DarticiDation in RTO demand response 
promamsxpendinrr. in Cause No. 43566. and the parties do not intend anythinp in the 
settlement aneement filed in this uroceedinv to limit what may be determined in Cause 
No. 43566. Likewise. none of the Parties, by entering into the settlement agreement in 
this uroceeding, has acquiesced in or waived any position with respect to any other 
proceeding, including such proceedings that Duke Energy Indiana has committed to 
initiate as part of settJement ameernents in this aroceeding. 

-- Duke Energy Indiana shall label save-a-watt as a trial program. 2. 

- 3. The revenues and expenses associated with the save-a-watt propyam (Rider EE) shall be 
included in the FAC earninw and expense tests. 

4 
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These settlement terms reflect 8n amendment to the Stipulation and Agreement filed with the 
Indiana Utility Regulatory Commission on November 6,2008 among Duke Energy Indiana, Inc. 
(“Duke Energy Indiana” or “Company”), the Indiana Office of Utility Consumer Counselor 
(“OUCC“), Nucor Steel, a Division of Nucor Corporation (“Nucor”), Steel Dynamics, 1nc.- 
Engineered Bar Products Division (L(SDI”), and Kroger Company (‘Xroger”) (the “Initial 
Parties”), The Initial Parties consent to the Amended and Restated Stipulation and Agreement, 
including these Amended and Restated Settlement Terms. 
(collectively referred to as  “the Parties”) agree as follows: 

“he Stipulation and Agreement entered into with the Indiana Office of Utility Consumer 
Counselor (“OUCC”) and filed with the Indiana Utility Regulatory Chmission on August 15, 
2008 in Cause No. 43374 contemplated that there would be further discussions, specifically 
around opt-out provisions, with other parties. Specifically, Paragraph D5 states that “[fJinaI 
target discussions should remain open as opt-out provisions and other key issues are discussed 
with other intervening parties.” In furtherance of the spirit of the August 15 Settlement, the 
Initial Parties and the Industrial Group and Wal-Mart Stores East, LP (collectively referred to as 
“the Parties”) agree as ~ollows: 

A. Opt Out for Large Customers 

I .  Eligibility. The Parties agree that a large industrial and commercial customer in Indiana 
may opt out of the energy conservation and/or demand response components of the 
Company’s proposed Standard Contract Rider No. 66 (“Rider EE”) if the customer’s 
aggregated annual maximum peak demand is greater than 5,000 kW. 
a A customer may aggregate the load o f  the Duke Bnergy Indiana accounts of its 

affiliates to meet this opt out threshold. For purposes of this provision, an “affiliate” 
shall be defined as any business entity of which SO% or more is owned or controlled, 
directly or indirectly, by the customer. 

b. If a customer qualifies to opt out of the Company’s Rider EE, the customer may 
choose to opt out for select accountsnocations or all accounts, at its sole election. 
However, the customer cannot opt out of individual programs. 

c. In order to ensure a manageable administrative process, opt-out decision-making wiII 
be limited for demand response and conservation as detailed in sections A.2 and A.3, 
respectively. 

2. Demand Response Programs. 
a. A customer may apt out of the demand response component of Rider EE for the term 

of the Company’s proposed Rider EE. The demand response component of Rider EE 
will not be charged to customer accounts or locations that opt out of demand response 
during said term. A customer must opt out of demand response within 60-days 
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following the approval of the order in this proceeding. Once an eligible customer has 
opted-out of the demand response component of Rider EE, they will not be permitted 
to opt-back-in for the initigl term of Rider EE. If the customer does not opt out of the 
demand response component of Rider EE within this 60 day period, the customer will 
be billed Rider EE charges for the term of this Agreement. 

b. There is no customer certification required to opt out of the demand response 
component of Rider EE. 

3. Energy Conservation Programs. 
a. In order to ensure a manageable administrative process, opt-out decision-making will 

occur only once per year during an enrollment period for the conservation component 
of Rider EE. A customer must choose to opt out of the conservation component 
during the first sixty days following approval of the final order in this proceeding. 
Thereafter, there will be an annual enrollment/ opt-out period that ends 60 days prior 
to the beginning of the subsequent vintage year for the conservation component. 
During the enrollment/ optaut period, qualifying customers may designate which of 
their accounts will opt-out (ar opt back-in) of energy conservation programs. Once a 
customer has chosen ta opt-out of the conservation component, they will not be 
entitled to (re)enroll unless they notify the Company of their intention jn writing to 
opt-in during the annual enrollment period. 

b At the time of the election to opt out of the energy conservation component of Rider 
EE, the customer must self-certify that, within the last three years it has performed or 
had performed an energy audit or analysis or within the next six months will perform 
an energy audit or analysis and has implemented or has plans for imptementing 
energy efficiency measures. 
self-certifications for the term of the program and treat such certifications as 
confidential customer information. Duke Energy Indiana will make the self- 
certifications available to the Commission and the QUCC at their request for 
informational purposes and subject to confidentiality restrjctions. The af€ecfed 
customer will also be notified. c. A customer may opt out of the energy conservation 
component of Rider EE fpr each vintage year. Energy conservation programs are 
hlIy paid for in the vintage year in which they occur. Lost margin recovery will 
occur for two additional years. For example, a large customer who participates in 
vintage year 1, could opt-out of vintage years 2,3 and 4. The customer would pay the 
energy conservation component of Rider EE in vintage year I and lost margins 
associated with year 1 in the first year. The customer would continue to see EE Rider 
charges in years 2 and 3 to collect vintage year 1 lost margin recovery for years 2 and 
3. The customer would not incur any charges for the energy conservation component 
or lost margins associated with vintage years 2 or 3, 

d. The vinfage year approach provides customers with greater flexibility to opt out and 
back in to Duke Energy Indiana's energy conservation component of Rider EE. For 
example, a customer who opts out of vintage year 1 and 2 may opt in for vintage year 
3. The vintage year approach should make it easier for Iarge customers to participate 
in energy conservation programs. 

e. Once a customer opts out, they will be out until they elect to opt back in. 

Duke Energy Indiana will collect and maintain the 
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f, A customer must elect to opt-out, or back in, no later than 60-days prior to the 
beginning of a vintage year. 

g. If a customer elects to opt out of energy conservation component, they forego 
participation in the true up process at the end of year four. In other words, a customer 
must participate all four years to be included in the true up process. 

4. Customer Equipment. If equipment is required on the customer side of the meter for 
demand response or energy conservation programs covered by the August 15 Agreement, 
and the customer provides such equipment, the Company agrees to waive any charges for 
the equipment. If the Company installs such equipment on the customer's behalf, the 
Company will charge the cost" of installation to the customer. The equipment 
requirements, and determination of customer equipment meeting those requirements will 
be determined by the Company at its sole discretion, 

B, Treatment of Future Custom Demand Response Special Contracts for Large 
Customers 

1. Duke Energy Indiana commits at this time it shali not seek recovery of any demand 
response costs associated with future custom demand response special contracts (k, 
non-tariff contracts) under Rider EE (for example, contracts currently being negotiated 
with SDI and Nucor). In other words, the demand response impacts of these contracts 
wiil be omitted from the save-a-watt model and shall have no effect on Rider EE. The 
Company reserves the right to request recovery of any demand response associated costs 
under such contracts in its Rider 70 or other proceedings. 

2. Duke Energy Indiana further agrees that if any f'bture custom demand response special 
contract for large customers ( le . ,  a non-tariff contract) does not meet the Midwest ISO's 
Module E Resource Adequacy requirements or approval by the Commission as a 
planning resource, then the Company will not seek recovery of any capacity payments 
associated with demand response under such contracts (in Rider 70 or elsewhere). 

C. GrandfatherinE Powershare Calloption 

I. 

2" 

Existing customers, SMW and above who have the option to opt out of Rider EE, shall be 
grandfathered at their existing level of participation in Powershare Calloption to 
continue under the existing cost recovery structure (Le., Rider 70) subject to the existing 
Powershare CallOption being modified to comply with Midwest ISO's resource 
adequacy requirements. See Confidential Attachment No. 1 for the grandfathered 
customers and MW amounts. Any MW of PowerShare CallOption beyond the specific 
customer and MWs grandfathered and any conversion o f  existing Powershare CaIl 
Option to a new PotvwShare product offering will be treated as part of Rider EE, as long 
as the program meets the Midwest KO's resource adeqitacy requirements. 
Rate recovery associated with the grand fathered demand response load will continue 
under Rider 70 as it does today. Additionally, the amount of Powershare expense 
included in base rates today will remain in base rates and continue to be annually 
reconciled (trued-up) with the amount of PowerShare expense that continues ta be 
recovered under Rider 70 (Le., expenses associated with Powershare Quoteoption and 
grandfathered PowerSliare CailOption). 

3 
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3. The grandfathered Powershare CaIlOption MWs will still produce avoided cost savings 
up to $9.3 nlillion, and therefore, together with Rider EE programs may allow Duke 
Energy Indiana to achieve its avoided cost goal of $260 million. The net effect is that tbe 
Rider EE targeted avoided cost savings target may be adjusted to no less than $250.7 
million to reflect these Rider 70 grandfathered MWs described above for purposes of 
determining the application of the capped rate of return an p r o g m  costs contained in the 
Settlenient Agreement filed on August 15.2008. 

D. Other Provisions 

I .  The Parties acknowledge that issues regarding participation in RTO deinand response 
programs are pending in Cause No, 43566, and the parties do not intend anything in the 
settlement agreemelit filed in this proceeding to limit what may be deterniined in Cause 
No, 43566. Likewise, none of the Parties, by entering into the settlement agreenient in 
this proceeding, has acquiesced in or waived any position with respect to any other 
proceeding, including swh proceedings that Duke Energy Indiana has cammi t t d  to 
initiate as part of settlement agreements jn this proceeding. 

2. D L ~  Energy indiana sha1.l label save-a-watt as a trial program. 

3. The revenues and expenses associated with the save-a-watt program (Rider EE) shall be 
included in the FAC earnings and expense tests. 

4 
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ATTACHMENT 1 

DfJKX ENERGY INDIANA, INC. 
CUSTOMERS ABOVE 5MW WHO CtlXURENTLY PARTICIPATE IN 

POWERSHAMB CALLOPTION 

Customer 
ELI LIIJLY mc 
INDIANA UNIVERSITY 
CUMMINS ENGINE 
LONE STAR INDUSTRIES 
ESSROC MATERIALS 
ROCHES'ITR METAL 
PRODUCTS 
MARSH SUPERMARKETS 
LEHIGH CEMENT 
IMPACT FORGE 
KOBELCO METAL POWDER 
FORD METER BOX 
Total 

PowerShareQ 
CalIQption 
- KW 

1,000 
500 
91s 

4,913 
4,500 

12,136 

2,597 
2,600 
2,000 

' 3,600 
250 

35,011 

252466 
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Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-014 

REQUEST: 

Given that Duke Energy Ohio, Inc. is the parent company and owner of Duke Kentucky, 
explain the relevance of the discussion of investors’ interest in the save-a-watt plan on 
pages 10-1 1 of the Stevie Testimony. 

RESPONSE: 

Duke Energy has taken the initiative to pursue the consistent implementation of energy 
efficiency programs in all of the jurisdictions in which it operates. While Duke Energy 
Kentucky may be a subsidiary of Duke Energy Ohio, the regulatory treatment of energy 
efficiency programs for any part of Duke Energy will be of interest to current and 
potential investors in Duke Energy because of the effects energy efficiency can have on 
current and fbture earnings. 

PERSON RESPONSIBLE: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-015 

REQUEST: 

Provide an update of the status of the Market Potential Study discussed on pages 13-14 of 
the Stevie Testimony. 

RESPONSE: 

A copy of the completed market potential study is provided in Attachment Staff-DR- 
01-01 5 .  

PERSON RESPONSIBLE: Richard G. Stevie 
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Total Usage 

Economic Potential (@ $0.06/kWh, $0.90/therm)"' 
Recommended DSMFrograms (after 5 years) :b:f: 

Technical Potential Savings 

This document presents a long-term Demand Side Management (DSM) Market Potential Study (MPS) for 

residential and non-residential electric and gas customers in the Duke Energy Kentucky (DEK) service area. The 

MPS was prepared by Forefront Economics Inc and H. Gil Peach and Associates and includes an assessment of the 

long-term market potential for DSM savings and a five-year DSM action plan. L.ong-term DSM savings potential 

is assessed from both the technical and economic perspectives. The design, implementation, oversight and cost 

effectiveness of specific DSM programs are addressed i n  the five-year action plan. 

(millions) of Total MMCF of Total 
4,181 100% 1 1,552 100% 
1,276 31% 3,360 29% 

622 15% 2,358 20% 
, 136,  3.4% , 1 1 3 ,  1 .O% 

Overview of Findings 

Key findings from the MPS are summarized in Table 1 .  

Table 1. Annual Electric and Gas Usage and DSM Potential 20-Year Planning Horizon 

c r Percent I riGiZl1 

The technical potential shows that if the energy saving technologies, identified in this report, were applied across all 

applicable customers, without regard to market or economic constraints, weather normalized annual electricity 

usage could be reduced by 3 1 percent and weather nonnalized gas usage could be reduced by 29 percent. A recent 

meta-analysis of potential studies found a median technical potential of 33 percent for electric measures and 40 

percent for gas measures across all customer segments.' While our estimate of electric technical potential is well 

within the range found in the meta-analysis, our estimate of gas technical potential is somewhat lower because our 

energy modeling reflects the interdependencies between gas and electricity. In othei words, the increase in gas 

space heating due to electric efficiency improvements offsets the savings from the broad application of gas energy 

efficiency technologies thereby lowering the overall gas technical potential. 

Economic potential reflects the subset of technical potential that can be acquired for less than the avoided cost of 

supply. Avoided costs vary significantly depending on the nature of the served load, fuel costs, distribution charges 

and other costs. Economic potential is presented in the body of this ieport in the form of a DSM supply curve 

showing the economic potential depending on the level of avoided cost. We show economic potential i n  Table 1 at 

$0.06 per kWh and $0.90 per therm. These avoided cost points are based on the observed range of electric avoided 

cost for various types of loads analyzed with DSMore but are ultimately somewhat ai bitraiy selections on our part. 

' Nadel, Steven, Anna Shipley and R. Neal Elliott. The Tcchnical, Economic and Achievable Potential tor Encrgy-Efficiency 
in the U.S. - A  Meta-Analysis of Recent Studies. 2004 ACEEE Summer Study in Energy Efficiency i n  Buildings 
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Using these levels for avoided cost, we estimate that neai ly half of the electric technical potential and 70 percent of 

the gas technical potential is cost effective. We have included incremental measure costs and a rough estimate of 

DSM program delivery and administration expenses in our calculation of economic potential. More piecise 

estimates of DSM acquisition costs are reflected in the five-year DSM action plan 

Reference 
1 
2 
3 
4 
S 
6 
7 
8 
9 
10 
11 
12 
13 
14 
1s 

Savings from DSM programs included in  the five-year action plan are also shown in Table 1 .  After five years of 

operation, these programs are expected to lower electric usage by over 3 percent and decrease gas usage by I .O 

percent. The percentage is lower for gas due to the offsetting increase in gas space heating demand from electrical 

efficiency improvements, primarily lighting. The approach used to develop the set of recommended DSM 

programs consisted of the following steps: 

Cost Effective 
Program Name (TRC Test) Recommended 
Commercial and Industrial Peak Reduction Yes Yes 
Residential Peak Reduction Yes Yes 
Renewables and Demonstrations No Yes 
Commercial and Industrial Incentives Yes Yes 
Commercial and Industrial Rebates Yes Yes 
Commercial and Industrial Retro-Commissioning Lite Yes Yes 

Commercial and Industrial Audit Yes Yes 
Commercial and Industrial New Construction Yes Yes 
Residential Whole House Yes Yes 
Residential Rebates Yes YCS 

Residential Appliance Recycling YCS Yes 
Residential New Construction Yes Yes 
Residential Solar Siting Yes Yes 
Residential Low and Moderate Income Weatherization No Yes 

Commercial and Industrial HVAC Optimization Yes Yes 

conduct a market assessment for determining elect1 ic and gas usage and characteristics aci oss customer 
groups, 
review a compiehensive list of DSM technologies and estimate the energy savings potential, 
consider the appropriateness of selected technologies for the DEK service area in terms of markets, cost 
effectiveness and accessibility to products, 
group the highest potential technologies into logical sets for marketing and outreach, 
design program strategies to promote the technologies based on industry best practices, 
consider the cost effectiveness of the designed program, including costs to the utility and to pal ticipating 
customers, and 
describe a final set of recommended program designs that make the most sense for the utility and have a 
strong potential for delivering cost effective energy savings. 

The process resulted in the following set of recommended programs. DEK will, of course, make the final selection 

of programs to be submitted for regulatory approval. 

Expected savings and program budgets are presented annually in Table 2. Program budgets are also presented on a 

cost per utility customer and percent of retail revenue. 
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1 Cumulative kWh Cumulative 
Year Savings (millions) MMCF Savings 

1 12.9 7.0 
2 35.1 20.8 
3 63.3 43.3 
4 97.9 73.4 
5 136.2 113.1 

Program Budget Cost per Percent of 
(millions $) Customer Revenue 
$ 4.60 $ 30.87 1 .O% 
$ 5.71 $ 3792 1.3% 
$ 7.66 $ 50.42 1.7% 
$ 8.01 $ 52.17 1.8% 
$ 9.46 $ 60.99 2.1% 

Annual program budgets are estimated at $9.5 million in Year 5 for all recommended programs. This amounts to 

approximately 2.1 percent of the revenues from customers included i n  this study and equates to spending of $61 per 

customer for program delivery cost and incentives. Based on recent data from the [JS Department of Energy on 

DSM program spending, $61 per customer is higher than average of comparably sized utilities but still well within 

the range of spending. Spending per customer by the comparable utilities ranged from less than one dollar to nearly 

$90, averaging $23. Spending as a percent of revenue averaged 1.1 percent with a wide range. 

Our five-year program plan provides an estimate of realistically achievable potential in the near term. As such, i t  

reflects an overall level of effort that, in our judgment, is an aggressive but realistic ramp up of DSM programs. 

Although the five-year plan reflects a significant increase in DSM, it is not meant to provide an estimate of 

maximum achievable potential. In considering what are realistic program participation rates and incentive levels 

through the five-year plan, we rely on the experience of other utilities, best practices and our own professional 

,judgment. Accordingly, our plan implicitly reflects assumptions regarding the availability of capital and overall 

economic conditions consistent with DSM investment. The macro economic climate and availability of capital that 

will prevail over the next five years is unfolding as this report is written and may negatively influence actual 

program participation rates. 

On the other hand, the incoming administration has set as a priority “green”jobs and energy efficiency. To the 

extent these policy objectives are translated into actual programs and incentives that benefit DSM efforts, program 

participation rates will be benefited. How the current unfavorable economic climate, policy shifts in favor of DSM 

and other macro level forces influence program adoption rates and overall DSM acquisition levels will be 

determined in the years ahead. Whatever the outcome, these counter currents amplify the need to adapt DSM 

strategy as lessons are learned from implementation. 

Overview of Approach 

The purpose of this section is to provide an overview of the approach used in the preparation of this DSM Action 

Plan. Our approach is perhaps best described as three components, each building off of the last. These components 

are Market Assessment, DSM Potential and DSM Programs. 

Market Assessment 
Market Assessment provides the foundation layer of the analysis and supports the work of the other two 

components. The objective of the market assessment component is to desciibe customeis and loads in  sufficient 
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detail to provide an understanding of energy usage by market segment. An important aspect of this project is that 

the market assessment was completed using a blend of internal DEK data, service territory specific secondary data, 

and detailed energy modeling. By blending internal utility data with secondary data sources, a much richer market 

assessment is possible. Key to the market assessment layer is a rigorous analysis of actual customer billing and 

hourly load data to construct electric and gas usage models for each residential and non-residential segment. 

DSM Potential 
The DSM potential component of the analysis builds off of the market assessment and provides an estimate of 

technical potential and DSM supply curves showing the amount of DSM potential available at various costs per unit 

of energy. At this stage of the analysis the savings potential of several Energy Efficiency Measures (EEM) is 

assessed. EEM savings potential is constructed from the use of secondary information documenting the industry’s 

experience with the technology adjusted for the market assessment and load modeling results specific to DEK. The 

process of blending internal and secondary information along with energy modeling to develop the market 

assessment and DSM potential estimates is shown in the figure below. 

Customer 
Altributes 

Donnelley Business 

(Site specific) 

Residential Struclure 
Allributes (Tax 

Assessor) 

Customer Bills Altributes 

Load Forecast. 8 DSM Technologies 
(Various sources) 

Figure 1. Overview of Market Assessment and DSM Potential Estimates 

A significant benefit from this approach is that i t  results in end-use load profiles and DSM potential estimates by 

market segment that are based on customer characteristics and energy usage specific to DEK. DEK service 

territory specific data used to construct the analysis include: 

0 Monthly energy bills for 23,000 electric and 19,000 gas customer sites sampled from 16 market 
segments.’ 

0 Hourly (8,760) load data for residential and 4 non-residential DEK rate classes. Hourly load data are not 
typically available for these types of piojects and proved extremely valuable in our modeling efforts. 

0 Residential Appliance Survey conducted in 2007 providing recent information on equipment and end- 
uses. DEK respondents were selected and analyzed separately from the broader survey. 

0 Size of home (square feet) and vintage of construction (year built) were obtained from tax-assessor 
records for residential properties within the DEK service territory. 

0 Site-specific business attributes for business locations within the DEK service territory. These records 
provided the information necessaiy to estimate non-residential floor space and energy utilization per 
square foot by non-residential segment. 

0 Long-term load forecast for DEK. 

’See  Appendix E for details on the segmentation and sampling strategy used in this analysis. 
Page 4 
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DSM Programs 
DSM program design represents the final layer of the core analysis of this Action Plan. The program design 

process builds off of the prior two layei s by mapping measures to programs through an analysis of the best 

practices from other leading electricity and gas utilities. This approach balances engineering and economic 

characteristics of specific end-use technologies with public policy and corporate objectives. The goals in this effort 

are, to the extent possible, to incorporate the specific environmental and market characteristics of the service 

territory, and to orient the programs toward both a technology optimum and a participation optimum. To be 

effective, these goals in program design and piactical implementation will be implemented and optimized within a 

seasoned marketing framework. Strategic change comes from working closely with customers and suppliers to 

jointly create program success. The result is a set of recommended programs that are optimized to fit  DEK. 

Organization of Report 

The first five sections following this Executive Overview present the findings of each of the three components or 

“layers” of analysis discussed above: Market Assessment, DSM Potential (Technical and Economic) and DSM 

Programs. The final two sections of the main report present program cost effectiveness results and evaluation 

plans. Several appendices following the main report provide additional documentation on various aspects of the 

analysis. 

In this report the term Demand Side Management (DSM) refers to the planning and implementation of utility 

programs that influence customer uses of energy in ways that will produce desired changes in the utility’s load 

shape. As such, DSM includes traditional energy efficiency, conservation and demand reduction. All energy usage 

numbers are 2007 weather normalized unless otherwise stated. 
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MARKET ASSESSMENT 

Annual Usage 
Sector CustOmers (million kWh) 
Residential 116,879 1,398 
Non-Residential 12,034 2,463 
Total 128,913 3,861 

Energy efficiency planning needs to be based on a sound understanding of customer characteristics. The purpose of 

this section is to provide a foundation for the DSM planning and analysis presented in subsequent sections. We 

begin with an overview of energy usage in the DEK service area. A description of the customer base using internal 

and secondary data precedes the presentation of energy usage models. These models are used to estimate the 

electric and gas sales by end-uses; such as, space heat, water heat, lighting, cooking, dryers, process energy, and 

miscellaneous plug loads. The detailed energy usage models also provide a basis for estimating existing efficiency 

levels, the technical potential, energy savings and cost effectiveness of a wide variety of demand side measures and 

programs. 

Use per 
Percent Customer 
of Total (kwldyear) 

36.2% 1 1,965 
63.8% 204,629 

100.0% 29,950 

Energy use estimates presented in this report are normalized to long-term weather conditions by using the energy 

usage models applied to a typical or normal year. All energy use and end-use estimates in the report have been 

normalized to 30-year monthly temperature normals. Though the energy use estimates are for a normal weather 

year, the models were developed using actual usage and weather data from January 2007 through December 2007 

Annual Usage Percent 
Sector Customers (MCF) of Total 
Residen ti a1 86,048 6,324,652 55.0% 
Non-Residential 6,833 5,182,610 45.0% 
Total 92,881 11,507,322 100.0% 

--- -- 

Overview of Market Sectors 

Use per 
Customer 

(MCF/year) 
13.5 

758.5 
123.9 

The focus of this study is on the nearly 129,000 electric customers and 93,000 gas customers in the DEK service 

territory. These customers account for nearly 4 billion kWh annually, as shown in Table 3,  and over 11 million 

MCF annually, as shown in Table 4. 

The residential sector is far larger in terms of customer count than the non-residential sector. Although there are far 

fewer non-residential customers than residential, the average non-residential electric customer uses 17 times more 
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electricity than the average residential customer. Similarly, the average non-residential gas customer uses 10 times 

more gas than the average residential customer. The non-residential sector accounts for 64 percent of the electric 

consumption and 45 percent of the gas consumption considered in this study. 

February Y, 2009 

Monthly electric loads by sector are shown in Figure 2 for electric and Figure 3 for gas with non-residential broken 

down between commercial and manufacturing (based on SIC code). Residential electric loads are by far the most 

seasonal with comparable summer and winter peaks. Although not as seasonal as residential, commercial loads 

peak in the summer and have a less pronounced winter peak. By contrast, manufacturing loads are nearly constant 

across the months except for a small summer peak in July and August, coincident with the residential and 

commercial peak. 

140 

-g 120 
0 e 100 s 

" , . , . . .  , . . , . . .  

Jan Feb Mar Apr May Jun Jul Aug Sep Ckl Nov Dec 

I +Residential +Commercial t- Manufacturing 

Figure 2. Total Electric Sales by Rate Class 

As shown in Figure 3, monthly gas loads are highly seasonal with strong winter demand relative to summer 

months. Residential gas loads are the most seasonal with sharply higher winter demand relative to summer months. 

Commercial and manufacturing sectors follow a similar pattern but with progressively less pronounced seasonal 

variation in consumption. 

;;/--I 800,000 ,-\---- -~ 

600.000 

400.000 

200,000 

0 
Jan Feb Mar Apr May Jun Jul Aug Sep Ocl Nov Dec 

1 --c Residential --b Commercial -b- Manufacturing 1 
.......... I 

Figure 3. Total Gas Sales by Rate Class 
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Detailed eneigy usage analysis by sector and end-use will be presented later in this section. End-use models were 

estimated for each sector allowing loads to be disaggregated by major end-use. Energy and demand are both 

important considerations when planning DSM programs. A map of MW demand by month and time of day is 

shown in Figure 4 for electric and Figure 5 for gas. 

- -  _ - ~ - - _ _ _ _  - _I_ - - ___ - 

Demand - Megawatts (monthly average) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Hour of Day 

._ 
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Q 540580 

0500540 , 
0 460500 

0 420460 

0380420 ' 
0340380 , 
Q300310 ~ 

l 

_. . 

j 
~ 

I 

I 
I 

I 

Figure 4. Electric Hourly Average Demand Map 

Demand was modeled using several sources of information, including hourly electric load data provided from DEK. 

A detailed discussion of the methodology is presented in Appendix A. Electric demand is at its highest in July 

between 3 PM and 7 PM with high loads throughout the afternoon and early evening of the summer months. Gas 

demand is at its highest in January and February with a morning and evening peak occurring around 8 AM and 6 

PM, respectively. DSM technologies and programs which impact loads during these periods will save peak and 

energy. 
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Figure 5. Gas Hourly Average Demand Map 
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Residential 

The market assessment presented in this section begins with a high-level view of residential housing in the DEK 

service area, followed by a detailed analysis of residential electric loads. We used the following sources of 

information for the analysis presented in this section: 

9 CIS Extract obtained from DEK, including monthly billing data. 
9 The Duke Enei gy Residential Appliance Saturation Survey (RASS), completed in early 2007. 

Residential assessor records. 
Hourly load data for the DEK residential customer class. 

DEK serves I 17,000 residential electric customers and 86,000 gas customers in Kentucky. About 60 percent of the 

electric customers are also DEK gas customers. About 80 percent of gas customers are also DEK electric 

customers. A simple segmentation strategy based on type of structure and vintage of construction was used to 

describe and model residential energy usage. This segmentation approach captures the major differences in 

residential housing stock that impact energy usage and DSM opportunities. The segments were also selected to 

better describe cost effective DSM opportunities which can vary significantly by type of housing and vintage of 

construction. Customer counts in each of the four segments are shown in the table below. 

Table 5. Residential Customers by Segment and Fuel 

Single family construction accounts for nearly three-fourths of all residential electric customers and 8.5 percent of 

residential gas customers. The remainder is multifamily housing units including duplexes, condominiums and 

apartment buildings. Single family and multifamily units exhibit many differences that impact energy consumption 

and energy efficiency potential. These differences include size of unit, appliance penetration, building shell 

integrity and lifestyle attributes. 

There are typically many important differences between older and newer homes that have large impacts on energy 

use and energy efficiency potential. Differences in the thermal integrity of the building shell and appliance 

penetration rates, for example, can lead to large differences in annual usage between older and newer homes. 

Existing construction is defined as all homes with meters installed prior to 2004. Current building practices are 

reflected in the new construction segment, defined as all customers connected in 2004, 2005 and 2006. LJsing 2004 

as a cutoff is somewhat arbitrary and less important than having a group of homes to model and contrast the 

differences between existing and new housing stock. 
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New Construction Levels 
Residential construction estimated from housing permit data for the DEK service area is shown in Figure 6. Data 

shown in Figure 6 are based on monthly permit data lagged to approximate the timing of construction and better 

align temporally with actual service installations. Single family construction has fallen significantly since 2004. 

Multifamily construction also dropped since 200.5. There were approximately 2,000 total housing units constructed 

in 2007, about two-thirds the historic average of the last 10 years. Although the mix of construction varies from 

year to year, over 80 percent of new housing stock is single family units. 
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Figure 6. Residential Housing Units Permitted for Construction, DEK Service Area 

In addition to the “site built” construction reflected in the permit data, an average of 300 manufactured honies are 

placed in the DEK service territory a n n ~ a l l y . ~  Site built homes are constructed on-site without the use of pre-built 

walls and other major structural components. Manufactured homes are homes built or primarily built off-site and 

then installed on the building site. 

Housing Stock Characteristics 
Figure 7 through Figure 9 was derived from real estate data provided by DEK. Housing attribute details are useful 

for understanding the nature of the housing stock and, therefore, the DSM opportunities. 
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Figure 7. Percent of Single Family Dwellings by Year Built 

’ Based on US Census data for statewide placements of manufactured homes (200.5-2007) and the percentage of statewidc 
population living within the service territory. 

Page 10 



Case No. 2008-00495 
Attach. STAFF-DR-01-015 

Page 21 of 229 

Kentucky Mut Let Po[etifial Stid\ for Demcinrl Side M~iriugernetit Pi ogtrirns Fitin1 Report 

Sixty peicent of the single family housing stock was constructed prior to 1980 These homes represent the largest 

retrofit opportunity both in teims of the number of homes and the most gains to be acquired fiom improved shell 

efficiencies. About 13 percent of the housing stock IS less than 10 years old 

Febr icary 9, 2009 
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Figure 8. Percent of Single Family Dwellings by Square Feet 

Nearly 60 percent of the single family housing stock is smaller than 1,600 square feet, while three-fourths is smaller 

than 2,000 square feet. 
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Figure 9. Single Family Mean Square Feet by Year Built 

Although square footage has varied between 2000 and 2300 since 1999, single family homes over this period have 

averaged 2 100 square feet. 
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Appliance Saturation Rates 
Appliance saturation rates are important inputs to the segment usage models discussed later in this section. Duke 

Energy’s Residential Appliance Saturation Survey (RASS) was used to estimate the prevalence of heating fuels and 

appliances. Survey results are reported in Table 6 by segment and fuel for major end-uses and appliances. 

Segments with insufficient coverage for reporting are listed as “NA”. 

Table 6. Appliance and End-Use Installation Rates froni Residential Survey 

The RASS survey was not stratified by vintage of construction so in order to provide a sufficiently large number of 

new construction respondents, homes built in 2000 and after were classified as new construction. Still, this 

designation did not provide for a sufficient number of completed surveys in the new multifamily segment. Because 

of the variance and potential inaccuracies associated with customer reported fuel and equipment information, 

survey results are used as a guide in calibrating energy usage models rather than absolute model inputs. 

Energy Usage Analysis 
Monthly billing data at the premise level was aggregated by the four residential customer segments used i n  this 

report. An end-use energy (electric and gas) and electric demand model was then estimated using the aggregated 

billing data, residential survey results, detailed hourly load profiles and weather data. Model assumptions were 

refined to provide the best empirical fit to the actual customer billing data. The annual usage for each residential 

segment is shown in Table 7 for electric and gas customers. 
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Multi Family New 

Kentucky Market Poteritial Study for Deriiarid Side Mnringet~ierir P I  o g t u r i i s  F k i /  Repot t Febr uary 9, 2009 

Table 7. Annual Usage by Residential Segment and Fuel 

Electric Gas 
Average Average 

Premises per Premise (millions of kWR) Premises per Premise ( M W  
Annual kWh Total Usage Annual CCF Total Usage 

82,168 13,510 1,110.1 70,85 1 75 1 5,321,223 
33,098 8,017 265.3 13,099 657 860,874 

1,517 14,414 21 9 2,085 68 1 141,962 

116,879 11,965 1,398.4 86,048 735 6,324,652 
96 I 1,775 I . 1  13 456 593 

MW 89,099 22,221 1,758 104.8 665,138 106,347 17,486 73.5 
Apr 71,965 17,778 1,460 78.0 390,851 65,630 10,307 39.7 
May 72,544 17,128 1,449 66.8 133,490 27,997 3,792 13.9 
Jun 99,072 22,641 1,951 79.6 115,229 18,981 3,421 12.6 
Jul 117,815 26,437 2,318 92.7 109,781 18,026 3,258 12.2 

111,044 25,003 2,184 87.6 111,191 18,278 3,297 12.3 
SeQ 83,382 19,088 1,639 66.8 114,375 18,882 3,383 12.5 
Oct 71,220 17,155 1,467 73.5 331,239 57,643 8,780 32.7 
Nov 85,574 20,927 1,691 98.0 595,738 97,041 15,769 66.3 
Dec 103,797 25,733 2,010 126.9 887,650 140,422 23,421 102.2 
Total 1,110,062 265,346 21,866 1,130.4 5,321,223 860,874 141,962 593.0 

~ _ _ _ _ _ _ _ _ ~ ~ ~ _ _ ~ ~ ~ ~  

Aug 

___-_II_____________-p__- 

The monthly load profiles resulting from the energy models are shown by segment in Table 8. 

Table 8. Residential Usage by Housing Type and Fuel 

Because of the large number of homes, the existing stock of single fanlily homes is by far the largest segment, 

accounting for about 80 percent of the residential sector’s electric and gas energy usage. All segments follow a 

similar monthly load pattern, as expected. 

Monthly residential electricity usage by major end-use is shown i n  Figure 10 and Table 9. Appliances and 

electronics is the largest single end-use, accounting for nearly 40 percent of all annual residential usage. Taken 

together with the other baseload end-uses (laundry, water heating and lighting), baseloads account for about three- 

fourths of all residential usage. Space cooling and heating account for 13 peicent and 12 percent, respectively, of 

annual electricity usage but contribute significantly to the seasonal peak. 
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Figure 10. Monthly Residential Electric Loads by End-Use 

Table 9. Residential Sector Monthly Electric Usage by End-Use 

Table 9 shows the end-uses derived from the utility energy model on a utility wide basis, including the melded 

effects of the less than full  saturation of electric space and water heat. However, these aggregate utility wide end- 

uses bear no clear intuitive relationship to the end usage at a single premise. In Table 10 these aggregated end-uses 

have been disaggregated using appliance saturations from the appliance saturation survey to give end-use estimates 

for a single average premise. 
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Effective 
kWhNr Market Share 

6.033 19% 

Table 10. Residential Average [Jse per Premise by Electric-Served End-Use 

Smce Cooling 1.832 I 8.5% 
Water Heater 
Light 100% 

3,901 
1,634 

All other 

Note in Table 10 that the stated appliance energy use applies only to premises that use that type of appliance. For 

example the stated electric space heat end-use of 6,033 kWh per year applies only to electrically heated premises, 

and the 3,901 kWh per year applies only to premises with electric water heat. 

Monthly residential gas loads by major end-use are shown in Figure 11 and Table 11. The shape of residential gas 

demand is driven primarily by residential space heating. Space heating accounts for 70 percent of total annual 

residential gas usage. Water heating is the other major gas end-use accounting for 25 percent of annual usage but 

over 80 percent of total summer usage. 

5,984 1 100% 

1,000,000 

800,000 

600,000 

400,000 

200,000 

0 
Jan Feb &r Apr h y  Juri Jul Aug Sep Oct N3v k c  

/m Appliances and Electronics Laundry Water 

Figure 11. Monthly Residential Gas Loads by End-Use 
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Table 11. Residential Sector Monthly Gas Usage by End-Use 

Cooking & Water Space 
Month Miscellaneous Laundry Heating Heating Total 

Jan 1 1,205 13,423 156,741 1,040,188 1,221,557 
Feb 10,121 12,124 140,581 823,047 985,873 
Mar 1 1,205 13,423 148,3 18 6 16,099 789,044 
APr 10,844 12,990 135,356 307,639 466,828 
May 1 1,205 13,423 128,367 12,297 165,292 
Jun 10,844 12,990 113,811 0 137,645 
Jul  11,205 13,423 106,449 0 13 1,077 
A% 11,205 13,423 108,15 1 0 132,778 
SeP 10,844 12,990 112,819 0 136,652 
Oct 11,205 13,423 126,794 246,273 397,695 
Nov 10,844 12,990 132,487 552,294 708,614 
Dcc 11,205 13,423 148,579 878,389 1,05 1,596 
Annual 131,932 158,041 1,558,452 4,476,226 6,324,652 
Percent 2.1% 2.5% 24.6% 70.8% 100.0% 

( M W  

_I____-pp 

Table 11 shows the end-uses derived from the utility energy model on a utility wide basis, including the melded 

effects of the less than full saturation of gas space and water heat. However, these aggregate utility wide end-uses 

bear no clear intuitive relationship to the end usage at a single premise. In Table 12 these aggregated end-uses have 

been disaggregated using appliance saturations from the appliance saturation survey to give end-use estimates for a 

single average premise, and the end-uses have been expressed in the common sales units of therms. 

Table 12. Residential Average KJse per Premise by Gas-Served End-Use 

Note in Table 12 that the stated appliance energy use applies only to premises that use that type of appliance. For 

example the stated gas water heat end-use of 220 therms per year applies only to the premises with gas water heat. 

The end-use “other” comprises gas cooking and clothes drying together. The appliance survey lists these 

appliances with a melded market share of about 33 percent. 
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Electric Demand Analysis 
The residential peak day demand at system coincident peak is shown in Figure 12 for winter and summer. 

Residential contributes more demand to system peak in the summer than the winter. Space cooling is the largest 

contributor to peak accounting for nearly two-thirds of the residential peak. Appliances and electronics also 

contribute significantly to winter and summer peak. Space heating demand is the largest contributor to winter 

residential demand. 

I 

Winter, Total = 300 MW 

Laundry 
Waler Healing. 7% 

10% 

Appliances 8 
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Space Healing 
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Lighling 
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Space Cooling 
0% 

Summer, Total = 366 MW 

Laundry 
Water Healing 4% 

4% -1 j 
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Figure 12. Residential Peak Day Demand by End-Use at System Coincident Peak 
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Percent 
4.3% 
1"9% 
1.1% 

33.0% 
0.7% 
4.3% 
7.7% 

12.2% 
10.1% 
6.3% 
81.6% 

- 

Kentucky Market Potential Study for Deinand Side Managerneni Programs Final Report Februaiy 9, 2009 

Non-Residential 

Sqt-ootage 
Distribution 

2 2% 

0.9% 
53.1% 
0.4% 
1.6% 
3.9% 
6 2% 
8.1 % 

10.7% 
87.8% 
2.6% 
9.6% 
12.2% 

100.0% 

0.7% 

The non-residential market is far less homogenous than residential. There are a greater number of basic customer 

types (segments) and the variation in size of building is much larger in commercial. For these reasons it is useful to 

describe the non-residential sector not only in terms of number of businesses but also in terms of square footage. 

Analysis of DSM opportunities in the non-residential segment also benefits from an understanding of the square 

footage of commercial and industrial space in the service territory. 

Sqt-t per 
Business 

21,304 

27,895 
35,137 
5,894 
6,835 

13,366 
12,017 
66,942 
51,696 

13,279 
46,177 

159,542 

Square footage estimates were developed using site-specific business data provided by DEK. Business attributes 

included SIC code and estimated employment. These two pieces of information were used along with estimates of 

employment density (employees per square foot) by type of business to estimate the square footage of each 

business record in the secondary data. The results of this analysis, summarized by segment, are shown in Table 13. 

Table 13. Business Counts and Estimated Square Footage by Segment 

Grocery 
Hospitals 
Hatels 
Office 
Other 
Health SN 
Eating/Drinking 
Retail 
Schools 
Warehouse 

rota1 Commercial 
Ag,Mining,Construction 
Manufacturing 

rotal Other Non-Residential __ 

rotal Non-Residential 
3ource: Forefront Economics estimate 

Total 
Businesses 

265 
12 
88 

3,938 
166 
626 
762 

1,348 
31 4 
539 

8,058 
503 
541 

1,044 

9,102 

_I_- 

souare footaoi 

Percent - 
2.9% 
0.1 % 
1 .O% 

43.3% 
I .8% 
6.9% 
8.4% 

3.4% 
5.9% 
88.5% 

5.5% 
5.9% 

100.0% 
lased on em 

I 4.8% 

~- 

11.5% 
-_.- 

Source: Donnelly Business data covering DEOK-kY service terri 

Employment 
12,012 
5,470 
3,188 

93,204 
1,846 

12,224 
21,670 
34,465 
28,405 
17,885 
230,369 

1 1,321 
40,653 
51,974 

282,343 
Iyment and emplc 
rv 

Total SqFootage 
5,645,640 
1,914,500 
2,454,760 

138,370,090 
978,380 

4,278,400 
I 0'1 84,900 
16,198,550 
21,019,700 
27,864,050 
228,908,970 

6.679.390 

The last column in the table above shows the average square footage per business. Square feet per business is 

calculated using site-specific business information for businesses in the DEK service territory. The total number of 

employees is calculated by segment from these business records. Square footage by segment is then calculated by 

multiplying employment density estimates (e.g. 470 square feet per employee in retail) by the employment in that 

segment. Finally, average square feet per business is calculated by dividing the segment square footage by the 

number of businesses in the segment. The result of these calculations will be combined with the number of 

business sites from DEK's customer records to estimate the non-residential floor space and energy intensity by 

segment. Although informative, these calculations serve only a descriptive purpose and are not used in the energy 

modeling or estimates of DSM potential. 
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Electric Customer Segments 
Non-residential customer data were segmented using the same SIC code classification scheme used to describe the 

business data acquired for the service territory. Number of premises and annual usage is shown by segment in 

Table 14 along with other descriptive information about the commercial sector. The number of premises was found 

to include many non-building types of electrical services (e.g. billboards and railroad controls). An alternative 

measure was developed to better approximate the number of actual buildings. The data in Table 14 only include 

premises with at least 3,000 kWh of annual usage.4 

Square feet shown in Table 14 is the total square footage found for that segment i n  the service area. The energy 

utilization index (EUI) is calculated using the estimate of total square footage. Energy utilization index results 

from the 2003 Commercial Building Energy Consumption Survey (CBECS) published by the US DOE are also 

shown for comparison purposes. Although they follow the same general pattern, there are a few notable differences 

in  EUI estimates. 

Table 14. Number of Premises and Annual Electric Usage by Segment - 
Average Annual Total Usage Square Feet Estimated Total 

CIS kWh per (millions of Percent of C&l per Business 'Square Feet Square Feet Ell1 (kWh per EUI Iron 
Sq Ft) CBEC! 

Grocery 233 374,422 87 3 590 21,304 5 0  2% 176 52.5 
2 0 0  27 9 Hospitals 21 3,185,719 67 2 7 %  159,542 3 4  I %  

Hotels 91 530,187 48 2 0% 27,895 2 5  I %  19.0 14.7 
4 2  189 Office 5,083 146,697 746 30 3% 35,131 I78 6 61% 

26.3 16 7 Other 755 155,255 1 I7 4 8% 5,894 4 4  2% 
14.8 19.2 I-Iealth 436 100,879 44 18% 6,835 3 0  I %  
11.9 38.5 Restaurant 654 159,513 104 4 2% 13,366 8.7 3% 

Retail 1,042 150,764 I57 6 4% 12,017 125 4% 125 156 
Schools 266 588,820 157 6 4% 66,942 17.8 6% 8.8 7.9 

5.8 10.8 Warehouse 43 8 300,412 I32 5.3% 5 1,696 22.6 8% 
6.4 NA Total Conimercial 9,019 183,931 1,659 67 90 258.6 89 90 

Ag, Mining, Uti1 &Cons& 415 72.577 30 12% 13,279 5 5  2% 5.5 NA 
29.2 NA 
25.1 NA 

8.5 NA 

Segment Premises Premise kWh) Loads (a) (millions) Distribution 

Manufacturing 573 1,346,169 771 31.4% 46, I77 26.5 9% 
Total Other Non-Residential 988 81 1,209 80 1 33 90 32.0 1 1 90 

Total Non-Residential 10,007 245,862 2,460 10090 290.6 10090 
Sourcc: Encrgy modcl results using monlhly billing data from CIS CBECS is ilie Commercial Building Encrgy Consumption Survey results Tor the Midwest Census Region. East Nonb Ccnual Census Division 
(2003. US DOE) 
(a) FromToble 13 
L.onds and customer counts cxcludc "small load" premises (about 2.WO ~CCCOUII~S will1 less Illan 3.W kWli per year) 
N A  - No1 available due to nonsensical or unavailable dslo. 

Energy utilization indices, plotted in Figure 13, serve a descriptive purpose in this report and are not used for the 

energy savings estimates. Except for manufacturing, the other sector is the most energy intensive but contains a 

small amount of square feet. Health, hospitals, hotels and grocery stores are also energy intensive with only a small 

amount of floor space. Offices have a large amount of square footage along with a low EUI. 

' Although arbitrary, this level of usage was thought to effectively screen non-building premises such as billboards and 
switching equipment. 
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Figure 13. Commercial Electric EUI Distribution 

The estimated distribution of commercial square footage is shown in Figure 12. Together the square footage and 

EUI information are useful for understanding the nature of energy consumption in the commercial segment. 

Offices account for nearly 70 percent of all commercial floor space. Although similar in the amount of floor space, 

the EIJI estimates of warehouses and schools show that these two segments have somewhat different energy 

requirements. 
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Figure 14. Square Footage Distribution of Electric Commercial Customers 
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Gas Customer Segments 
The segmentation approach used for non-residential electric customers was also applied to gas customers. Gas non- 

residential segments are shown in Table 15. Manufacturing customers account for 26 percent of all non-residential 

usage. Commercial segments make up 72 percent of non-residential usage with offices accounting for the largest 

amount of commercial gas consumption 

Table 15. Number of Premises and Annual Gas Usage by Segment c Giocery 

Average Annual Square Feel Eslimaled Tolal 
CIS Therms per Tolal Usage Percent of C&l per Business Square Feet Square Feel EUI (lherms EUI from 

Segment Premises Premise WCF) Loads (a) (millions) Dislribulion per Sq Ft) CBECS 

I73 3,800 54,376 10% 2 1.304 3 7  2% 0 15 0 5 0  
Hospll.lls 18 155.828 232,002 4 5 %  159,542 2 9  I %  0 8 3  I 3 1  

0 6 8  078 
Office 7.155 4,751 1.239.880 23 9% 35,137 I I 0 9  57% 0 I 2  044 
Other 513 14,290 606,367 I I  1% 5,894 3 0  2% 206 0 6 8  

0 5 6  0 5 2  
Restaurant 578 7,369 352,285 6 8% 13,366 7 7  4% 0 4 7  1 53 

Schools I97 29,048 473,329 9 I %  66,942 I 3  2 7% 0 3 7  055 
0 1 7  027 

Total Commercial 6,221 7,208 3,709,034 72% 173.5 89 % 0.22 N A  
0 4 6  N A  

Hotels 79 22.747 146,021 2 8% 27.895 2 2  I %  

H ea1 t 1% 289 4,464 106,700 2 1% 6,835 2 0  I %  

Retail 884 2.944 215,277 4 2% 12,017 10 6 5% 0 2 1  0 5 2  

Warehouse 315 10,206 282,799 5 5% 5 1,696 17 3 9% 

Arr Minine Uti1 & Conslr 238 7.144 140.625 2 7% 13.279 3 2  2% 
Y - 

0.79 N A  
0.74 N A  

Manulacturing 314 43.091 1,333,010 25.7% 46,177 17.3 9% 
Told Other Non-Residential 612 29,112 1,473,635 28% 20.4 11% 

Total Non-Residential 6,833 758,476,456 5,182,670 100% 193.9 100% 0.28 N A  
Source: Enerw modcl remlis using monflily h i l lm~  dam from CIS CBECS is the Commercial Building Energy Consumption Survey for the Midwest Census Region. Eut North Central Census Division (2001. 
US DOE) 
(a) From Table I 3  
N A  - Nor avalilable due to nonsensical or unavailable data. 

Figure 15 and Figure 16 show the gas energy intensities by segment and the square footage distribution of gas 

commercial customers, respectively. Taken together, these figures provide insights into which segments have 

higher than average usage and account for significant square footage. The energy intensity of Schools, for 

example, is on the moderate-to-high side and Schools account for a relatively large amount of square feet. While 

energy intensive, hospitals only account for a small amount commercial square footage. 
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Figure 15. Commercial Gas EUI Distribution 
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Figure 16. Square Footage Distribution of Gas Commercial Customers 

Commercial Energy tJsage and Demand 
Annual energy usage by segment has already been presented in Table 14. Commercial energy usage by end-use is 

shown in Figure 17. Commercial load is characterized by a large percentage of baseload with a prominent summer 

cooling peak. 

2c 

Apr lvhy Jun JuI Aug Sep 0.3 Nov Dec 
____---- 

onics & Other Baseload 

_- -_____.______ __________ __ 

Figure 17. Monthly Commercial Electric Usage by End-Use 

The large amount of baseload in commercial customer energy usage is apparent in Figure 17. Seasonally high 

usage associated for summer space cooling is also apparent in the monthly usage. As shown in Figure 18, the 

summer peak for commercial customers comes primarily from space cooling but there is also significant 

contributions to peak from appliances and electronics (plug loads) and lighting. The winter peak is driven by 

lighting, plug loads and exterior lighting by nearly equal amounts. Space heating is a significant contributor to the 

winter peak of commercial customers but not as large as the other three end-uses mentioned. 
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Figure 18. Commercial Peak Day Demand by End-Use at System Coincident Peak 

As shown in Figure 19 the commercial gas usage is highly seasonal and dominated by space heating. A significant 

baseload is also present in the form of water heat. Other baseloads are small and insignificant relative to space and 

water heating. 
........................ . . . . . . . . . . . . . . . . . . . . . . . . . .  1 __ 

800,000 

700,000 . ............ ................... I 

Figure 19. Monthly Commercial Gas IJsage by End-Use 
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Manufacturing Energy Usage 
Electr ic sales to  manufacturing customers came to 780 m i l l i on  kWh in 2007, about one-f i f th of total retai l  sales. As 

shown in Table 16, manufacturing customers cove1 a wide range o f  industries. 

Table 16. Manufacturing Customers and Actual Electric 2007 Loads 

Percent 
21% 
2% 
1 o/o 
0% 
0% 
2% 
8% 
8% 
1 Yo 

19% 
4% 
4% 
8% 
9% 
1 Yo 

1 1 % 
0% 

Average 
Peak 
(kW) 

1,106 
454 
95 
31 

155 
340 
220 
466 
23 1 

1,160 
709 
858 
266 
223 
24 

954 
69 

use per 
Customer 

(MWh) 
4,404 
2,560 

373 
44 

377 
1,482 

894 
2,357 

44 1 
7,249 
1,483 
2,797 
1,197 

768 
68 

4,157 
222 

778,l 02 

SIC - Industry Name 
20 - Food and Kindred Products 
22 - Textile Mill Products 
23 - Apparel and Other Textile Products 
24 - Lumber and Wood Products 
25 - FtJrnittJre and Fixtures 
26 - Paper and Allied Products 
27 - Printing and Publishing 
28 - Chemicals and Allied Products 
29 - Petroleum and Coal Products 
30 - Rubber and Miscellaneous Plastics Products 
32 - Stone, Clay, Glass, and Concrete Products 
33 - Primary Metal Industries 
34 - Fabricated Metal Products 
35 - Industrial Machinery and Equipment 
36 - Electrical and Electronic Equipment 
37 - Transportation Equipment 
38 - Instruments and Related Products 
39 - Miscellaneous Manufacturing Industries 

Total Manufacturing 

Total Usagc 
(MWh) 
162,951 
15,362 
5,216 

839 
3,392 

16,306 
61,699 
63,634 
4,854 

144,985 
31,142 
30,771 
63,462 
72,997 
4,839 

83,147 
2,660 

Customers 
37 
6 

14 
19 
9 

11  
69 
27 
11  
20 
21 
11 
53 
95 
71 
20 
12 
67 

573 

374 

Sales to gas customers account for nearly 1.3 m i l l i on  MCF in 2007, about one-tenth o f  total gas sales. 

33,816 
I 3,421 

Table 17. Manufacturing Custoniers and Actual Gas 2007 Loads 

SIC - Industry Name 
20 - Food and Kindred Products 
22 - Textile Mill Products 
23 - Apparel and Other Textile Products 
24 - Lumber and Wood Products 
25 - Furniture and Fixtures 
26 - Paper and Allied Products 
27 - Printing and Publishing 
28 - Chemicals and Allied Products 
29 - Petroleum and Coal Products 
30 - Rubber and Miscellaneous Plastics Products 
32 - Stone, Clay, Glass, and Concrete Products 
~33 - Primary Metal Industries 
,34 - Fabricated Metal Products 
135 - Industrial Machinery and Eqilipment 
36 - Electrical and Electronic Equipment 
37 - Transportation Equipment 
38 - Instruments and Related Products 
39 - Miscellaneous Manufacturing Industries 

- 

hstomers  
28 
4 
8 

12 
10 
7 

64 
17 
13 
19 
9 
7 

42 
64 
15 
1 1  
10 
33 

1 

Use Per 
Customer 

(MCF) 
14,548 

161 
227 
179 

1,761 
1,564 

635 
19,045 
10,038 
2,151 

693 
866 

1,394 
1,620 
1,216 
1,875 

451 
1,555 

rotal Usage 

407,336 
642 

1,819 
2,148 

17,608 
10,946 
40,611 

323,766 
130,492 
40,877 

6,237 
6,065 

58,549 
103,701 

18,242 
20,622 

4,506 
51,325 
33,816 

1,279,306 

(MCF) Percent 
32% 

0% 
0% 
0% 
1 O/O 

1 O/O 

3% 
25% 
10% 

0% 
0% 
5% 
8% 
1 O/O 

2% 
0% 

3% 

4% 
3 yo 

100% 

Food and Chemicals are by far the largest manufacturing sectors, accounting for 32 and 25 percent o f  gas sales to 

manufacturing customers, respectively. 
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Total manufacturing loads are shown by month in  Figure 20 Manufactuiing loads ale chatacterized by large 

process-related and motor consumption that is not highly correlated with weather Still, there is a noticeable 

summer cooling load that adds to the coincident July peak. 

Febr uciry 9, 2009 __ 

- ___ - - - 
.- 

8o I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct b v  Dec 
__-- __ __ - __ 

v e l o a d  0 Rocess Bi Water tleating Lighting 6 Cooling rn Space Heating 
____ __ - - - 

~ - - -- - 

Figure 20. Monthly Manufacturing Electric Usage by End-Use 

Total manufacturing gas usage is shown by month in Figure 21. Nearly all gas usage in manufacturing is for 

heating space and water. Process and other baseloads are insignificant relative to heating loads. 

Jan Feb b r  Apr b y  Jun Jul Aug Sep Oct b v  CA?c 

1 Other hseload Rocess ~ 3 1  Water Heating B Space Heating 1 
- - __-d 

Figure 21. Monthly Manufacturing Gas [Jsage by End-Use 
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TECHNICAL, POTENTIAL 

The technical potential is defined by the application of maximum reasonable energy efficiency improvements to 

every residential and non-residential customedbuilding served by DEK. The technical potential also includes 

extensive application of site-based solar technologies, solar photovoltaic, and solar water heating, and small-scale 

site-based combined heat and power applied to existing gas loads. This estimate of technical potential includes 

both the energy savings attributable to the applied efficiency technologies as well as the peak load reductions 

proceeding from these energy savings, and from dispatched load reductions associated with appliance control and 

combined heat and power (CHP). 

Our analysis of technical potential does not include fuel switching where we define fuel switching as replacing the 

fuel used to power an appliance. There are many applications of fuel switching that may be justifiable from the 

customer or the utility perspective, such as gas backed heat pumps or large commercial or industrial CHP, but these 

have not been included in the scope of this analysis. As explained below, we do include small-scale site-based 

generation of electricity through CHP in our estimates of technical potential. 

Fundamental to an estimate of technical potential is the baseline situation. In this baseline, federal energy 

legislation has mandated the retirement of incandescent lighting. TJsing estimates based on EIA work the utility has 

incorporated this mandate in its latest forecast. In this estimate, the baseline is defined by the utility forecast which 

includes the effects of retiring incandescent lighting, but assumes no other energy efficiency efforts other than the 

normal response of customers to new products and to changes in utility costs. The effect of this incandescent phase 

out in the Kentucky service area is explicitly noted in Table 18 for the years of interest. 

Table 18. Forecast Effect of Phased Out Incandescent Lighting 

Year 
(MWWyear) 

2012 I 
94,938 
99.457 I 

Note in the table that the effect of the lighting change is not evident until  2012, then in the next five years most of 

the incandescent lighting is phased out. After 20 17 the effect remains essentially constant. Physically these 

mandated lighting reductions are part of the real overall savings picture. But this portion of the savings, since i t  has 

been mandated, is now part of the base case. Accordingly, this estimate of technical potential is based on the latest 

forecast which is reduced to include the lighting reductions, and the reported technical potential is similarly 

reduced. 
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Table 19 and Table 20, respectively, summarize the electric and gas technical potential as found for the base year, 

2007, and for the planning years 2012,2017,2025 and 2027. The utility growth rates are based on growth ratios 

derived from the forecast as reduced for mandated lighting efficiency. Electric energy use is expressed as Total 

Energy, GWh/yr, including a loss ratio of 4.9 percent, and Load likewise includes losses. Gas energy is expressed 

as sales to ultimate customers in mmcf/yr, including a loss ratio of 2.2 percent, but gas use does not include 

company use or net injections to storage. The 2025 planning year is included for comparison to the Kentucky 

planning benchmark for that year. Note in these tables, that the technical potential savings percentages are 

presented with reference to the DEI< customers included in this study as defined by the customer and sales count in 

this study. In general, the sales count includes all utility sales to residential, commercial, and industrial customers, 

but it excludes some special sales such as sales for resale and internal utility use. 

Although these electric and gas technical potential savings estimates are presented here together, they were in fact 

derived by a separate analysis, treating each fuel as if it were a separate utility. However there is a linkage between 

gas savings and electric savings. This linkage is principally related to the interaction between gas space heating 

energy and electric internal gains in buildings. The gas usage is also increased by the assumed level of combined 

heat and power. These two gas/electric interactions will work to increase gas usage thereby reducing the reported 

gas savings and technical potential. 

The technical potential energy savings for the portion examined for technical potential is about 31 percent energy 

savings for electric and 29 percent savings for gas. The customer stock for both these utilities involves 

predominant gas space and water heating, which leads to higher savings opportunities from space heating and water 

heating for gas customers. The electric savings proceed from lighting efficiencies, HVAC equipment 

improvements, and appliance efficiencies. 
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Notice in Table 19 that the application of efficiency technology has led to reductions in annual energy use, GWh, of 

3 1 percent. Note also that in the near term years, the technical potential savings are 32 to 33 percent, but in the 

later years this potential drops to 3 1 percent as the mandated lighting efficiency takes hold. And most significantly, 

the application of this broad range of efficiency measures has led to significant percentage reductions in both the 

winter and summer peak system load, MW, greater than the percentage energy reductions because the energy 

savings are most concentrated at peak times. The technical potential peak savings reported in Table 19 are a natural 

consequence of the energy savings only and do not include the further peak savings reported as the load control 

summer peak savings which are the result of deliberate load control dispatch events. 

2007 2012 2017 2025 2027 
Base Case Energy Sales, mmcf/yr 11,507 10,901 11,099 11,187 11,298 
Technical Potential Energy Savings, mmcf/yr 3,261 3,036 3,204 3,247 3,286 

Table 20. Summary of Technical Potential for Gas Savings Over 20-Year Planning Horizon 

28% 1 28% 29 % - --- L Percent Reduction 29% 29% 

Notice in Table 20 that the percent savings for gas energy are about the same magnitude as the percentage savings 

for electricity. The technical potential gas savings are the net of the savings attributable to gas efficiency measures 

and an increase in gas usage caused by the CHP and an increase caused by the reduced internal gains caused by the 

electrical efficiency measures applied to the same population. Without these gas usage increases the gas savings 

from efficiency alone would have been in the range of 3.5 to 40 percent because the customer stock involves 

predominant gas space and water heating, which leads to higher savings opportunities from space and water heating 

gas customers. 

Technical Potential Load Effects 

With regard to DEK’s reserve margin, an important aspect of the technical potential pertains to the changes in 

demand MW attributable to the efficiency measures. In general, changes in demand (and load) will vary from hour 

to hour and month to month. For the total of DEK customers, we have estimated the average hourly demand curve, 

and the peak demand curve for each month for the base case and for the technical potential case. These hourly 

demand curves are the aggregate distributed demand of the customers. The difference between the base case hourly 

demand and the technical potential case hourly demand is taken here as the technical potential demand offset. The 

system load offset is then derived from the system demand offset by increasing the demand to account for the 

associated T&D losses of 4.9 percent. A discussion of the energy and demand modeling methodology is found in 

the technical appendix. 

Figure 22 shows the peak load curve for summer, August, and Figure 2.3 shows the peak load curve for winter, 

February. These figures have been colored to identify the source of the load savings. The red portion shows the 

savings from general efficiency measures and the yellow portion shows the load impact from the site-based solar 

electric and other solar applications. 
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Figure 22. Technical Potential for Demand Reduction - Summer 

In Figure 22 it is apparent that some of the significant summer load reductions are due to solar electric generation 

that is concentrated most during the peak days. Note also that there is some slight evidence of solar savings during 

non-daylight hours, which is due to solar heated water used later in the day. Figure 23 shows the composition of 

the winter peak demand in February. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Hour of Day 

Efficiency Potential 1 I=Il Solar Potential 
+- basecase 2007 

Figure 23. Technical Potential for Demand Reduction - Winter 

It is noteworthy that the demand savings for winter are percentage wise larger than the demand savings for summer. 

This is because winter heating savings are quite strong and because the assumed combined heat and power acts at 

its fullest during winter peaks. These winter peak savings for Kentucky customers are larger than those reported for 

Ohio customers because there appears to be a greater percentage of resistance electric heating in Kentucky. It 

should be noted that these load savings are a by-product of the energy efficiency savings and the CHP, and do not 

include dispatched demand response or direct load control. 
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Technical Potential Load Control 
~ 

Load control has long been a demonstrated option for managing peak load situations Recent improvements in 

communications, networking, and controls have significantly increased capability for large scale control of various 

end-use loads. These advances are referred to here generally as Advanced Metering Infrastructure (AMI) 

AMI employs metering and networking to allow large numbers of individual meters to be read remotely and 

designated loads to be toggled on command. The precise coordinated control of diverse loads can be used to reduce 

the total diversified system load during system peak periods. AMI also supports automatic meter reading, and 

facilitates the use of time of day or critical peak pricing and distribution O&M diagnostics. It is probable that 

advanced metering will eventually become a common part of the utility system based on these multiple benefits. 

An upper bound of the demand reductions achievable by direct load control through AMI will be estimated here. It 

can be strictly argued that when air conditioners and water heaters are cycled off through direct load control, they 

involve behavioral choices, but if the cycles are properly designed, there will be almost no perceived loss of 

amenity. Physically, the precisely sequenced cycling afforded by AMI is leveraging the inherent benefits of the 

thermal storage of water heater? and the dwellings themselves to reduce peak demand. 

Further demand reductions and energy reductions can be achieved through a variety of time of use or other rate 

designs. Such savings are essentially behavioral responses to higher prices. However, the focus of this technical 

potential study is on the physical potential for energy savings. The many possible avenues of energy savings 

caused by behavioral changes, while potentially significant, are not part of this study. 

The upper bound of AMI related demand savings will be taken as defined by the control of 30 percent of the 

residential electric water heating load and the control of 45,000 residential /small commercial scale air conditioners. 

Figure 24 shows the effect of such a large scale control exercise. In Figure 24 note that the direct load control has 

reduced the peak demand in the hours of 14:OO to 17:OO with a maximum load reduction of 43 MW. The control of 

water heaters or air conditioners always involves a temporary increase in demand when these appliances are turned 

back on. Therefore, the control events must be carefully staged so that the temporary increase in demand does not 

,just shift the peak a few hours. 

In this example, the air conditioners are cycled off in three waves during the afternoon, and the water heaters are 

cycled off much later in the afternoon (around 6 PM). In this manner the demand reductions from the water heater 

cycling are counteracting the temporary demand increases as the air conditioners are brought back on line. In fact 

there is less benefit to cycling a water heater during system peak because that is a minimal usage time for water 

heaters. But later in the day, about 6 PM to 10 PM, water heater usage peaks and there is much more benefit to 

cycling. Figure 24 shows that with careful staging, the top of the system peak can be effectively shaved off. Note 

i n  Figure 24 that the demand has increased by about 11 MW during the non-peak hours of 1-4 AM as the water 

heaters are brought back on line. 
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Figure 24. Direct Load Control Demand Reductions - Summer 

In this example, only two types of loads have been controlled, unitary air conditioners and storage water heaters. 

Commercial lighting could also be controlled, but it is not considered here because lighting control, especially day 

lighting, is expected to be redundant with lighting control installed as an energy saving measure. Another class of 

demand reduction measures is associated with industrial load shedding contracts. These industrial load reductions 

can be quite large, even larger than the load reductions from the direct load control shown in Figure 24. These load 

reductions would be in addition to the reductions afforded by the direct load control illustrated here. These unique 

industrial contracts are not considered in this technical potential study. 

It is evident in the figure that this type of DSM load reduction has limited potential relative to the load reduction 

proceeding generally from energy efficiency. While DR and DLC are potentially the most cost effective and most 

quickly deployed load reduction measures, they are limited. Nevertheless, these measures will need to play a 

significant role in any DSM portfolio. 

Combined Heat and Power 
~ 

Combined heat and power, CHP, can be a further type of load control. There are two classes of combined heat and 

power. The first class is applied to large steady thermal loads, usually at an industrial scale and usually these are 

recognized in the industrial forecast. This first class is the only type of CHP that has proved cost effective because 

it  has a high load factor and uses the benefits from the full value of its thermal output. But because this class has a 

steady output, i t  has limited load control possibilities. The second class, referred to here as "micro CHP", is applied 

to space heat and water heat loads which are highly seasonal. It has a low load factor, which works against cost 

effectiveness, but it has strong summer load control possibilities because it has no load in the summer. While this 

class is usually not conventionally cost effective, the valuation of ancillary benefits such as carbon offsets, very 

favorable siting advantages, and strong capacity reserve will improve the cost effectiveness. The control of micro 

CHP for load offset purposes is significantly facilitated by an advanced metering infrastructure. The effect of this 

type of load control is shown i n  Figure 2.5. 
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Figure 25. Load Control from Dispatched CHP - Summer 
- _ _ _ _ _ _ _ _  _____ - - -- - 

Note in this figure that CHP can be a very significant load control option, much greater than can be achieved by the 

direct load control of the 45,000 air conditioners illustrated in Figure 24. However, this technology is still 

emerging and no large scale demonstration of such control has been made. Also the heat rate for such electricity is 

high and the generation efficiencies may correspondingly be relatively low, in the 20 to 30 percent range. Notably, 

this resource is based on ultra clean and quiet combustion in sterling cycle engines or fuel cells, and it can 

potentially be readily sited anywhere in the service territory and used to balance distribution. At this time micro 

CHP is not yet ready to deploy beyond the demonstration stage. (By contrast, solar electric technology is fully 

ready to deploy in large scale with known performance and with a reasonably certain service life). But even though 

micro CHP is not ready for full deployment, a large scale deployment of 29,500 units (1 18 MW total), has been 

made part of this technical potential assessment as a placeholder because this technology is quickly maturing and is 

expected to be applicable within the 20-year planning window. 

Principal Components of the Technical Potential 

A strategic understanding of the possibilities and challenges of a large scale efficiency undertaking requires an 

understanding of the principal components of the energy technical potential. The technical potential for energy 

savings divides into four components: retrofit, new construction, solar, and CHP. These components are illustrated 

in Figure 26 for electric savings and Figure 27 for gas savings. These figures show these components over the 

twenty-year planning horizon in  a color-coded fashion. 

The retrofit potential, red, represents the technical potential of energy savings that can be achieved in the existing 

building stock. In this analysis the existing stock is taken as constant over the twenty-year time horizon. This is the 

largest portion of the technical potential, and it  contains many energy inefficiencies that were embedded in the 

customer stock during the last half century. As such, these customers are disproportionately exposed to increasing 

energy costs, and there will (or could) be a tendency to migrate to more efficiency as a price response. 

The technical potential for energy savings in new construction is shown by the green portion which increases in  

proportion to the amount of new construction and major retrofit. This is the smallest component of the technical 
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potential, but i t  is persistently growing. The physical attributes of the new construction technical potential are quite 

similar to those in the retrofit technical potential: insulation, ventilation control, lighting, efficient heat pumps etc. 

But in the case of new construction, the cost for these measures is lower because it is an incremental cost on an 

existing construction process. Efficiency measures are generally never cheaper than when they are applied during 

initial constrwtion. In this sense, the technical potential associated with new construction is a significant lost 

opportunity. A very important perspective on the new construction technical potential is that the associated 

builders, suppliers, and code agencies effectively become the reservoir of energy efficiency practices necessary to 

support the efficiency undertaking as a whole. New construction efficiency (and new appliance efficiency) is a key 

infrastructural investment in any long term efficiency plan. 

February 9, 2009 

The solar potential, yellow, is large and increases slightly with time and new construction, and as more treeless 

building sites are used. An important distinguishing feature of this potential is that it is at a maximum during 

summer and during the utility system peaks. With regard to solar applications, it is important to draw a perspective 

from the current state of building science. The design of increasingly efficient buildings has diminishing returns. It 

appears that building energy use reductions of more than SO percent beyond the ASE-IRAE 90.1-2004 building code 

will be difficult to achieve without resorting to solar applications. The current thrust toward “net zero” buildings 

can practically only be achieved by significant applications of solar photovoltaic arrays. While these solar 

applications will require a large aiea exposed to sunlight, the required solar exposures usually lie within the 

geometries of most residential and commercial buildings. However, as later analysis will show, the solar potential 

is beyond the immediate cost effectiveness limit. But this category of potential is technically sound, very large, and 

homogenous. It may reasonably become cost effective within the 20-year planning window, and it is important to 

understand the role and size of this resource in the larger picture. 

In Figure 26, the thin light blue line on the top is the savings due to the phase out of the incandescent lighting. It is 

intended to give perspective on the phase out savings (which are not counted in the technical potential) in 

proportion to the whole of the technical potential energy savings. In fact, these are strong savings and represent 

about 25 percent of the lighting in the residential sector. 

In Figure 26, the violet line represents the energy generated by the micro CHP which has been applied to gas heated 

customers, 29,500 4-kW units. Electricity generated by CHP applied to an existing gas thermal load has a unique 

efficiency opportunity in terms of fuel use and in terms of carbon offset because the fuel use associated with the 

generated electricity is only the marginal increase in gas use. The CHP resource is strongly favored from the 

perspective of carbon calculations, and it  also has significant benefit as summer capacity. 

Page .3.3 



Case No. 2008-00495 
Attach. STAFF-DR-01-015 

Page 44 of 229 
FeOritary 9, 2009 Kenlucky M ~ t k e t  Poieiitial Siiillj*,fi>r Deissaricl Side Mmogetnerzi Progr aim Final Report 

. . . . . . . . . .  ........... . ... . . .  ----- -_ 

2007 201 2 201 7 2022 2027 

Forecast fiscal Year 
... ... 

Core Load Co-Gen Solar New Const 
, ._ ..... 

Figure 26. Electric Technical Potential over Planning Horizon 
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Figure 27. Gas Technical Potential over Planning Horizon 

As matters currently stand, gas sales have been static or decreasing. There is no forecast for a migration of space or 

water heat loads to gas. The rationale has been that fuel market shares depend on many specific physical and 

economic particulars and are better left to the market to sort out. Although there is no change in gas heat market 

share, the gas usage in this technical potential model shows an increase due to the use of micro CHP and due to 

increased space heat needs incurred because of reduced electrical internal gains. 

Therefore, the gas savings illustrated in Figure 27 are the net of gas savings due to efficiency measures and gas 

increases due to CHP and due to the increased gas space heat required to compensate for the reduced electrical gain 

from the lighting reductions associated with the electrical technical potential. 
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But it is important to recognize that gas space and water heating has a much lower carbon dioxide output for these 

end-uses than coal based electricity, and i t  is easily foreseeable that market and environmental forces could in this 

time period lead to slightly increased gas use. As perspective, Table 21 provides a brief theoretical comparison of 

the carbon emissions required to meet a thermal load of 100,000 BTU. 

Heat Source 
Coal/Electric Heat Pump at COP 3 

Table 21. Carbon Emissions 

100,000 BTU Load 
7.09 

I I Pounds Carbon Emitted per 1 

Coal/Electric Heat as Modeled COP (1.3) 16.37 

Gas Mechanical Heat Pump 
Gas CHP Offsetting CoalWlectric 

2.38 
-3.62 

Table 21 shows that gas heating has much lower carbon emissions than electric space or water heating. Note the 

impact of Gas CHP Offsetting CoalWlectric is especially noteworthy. This situation actually lowers carbon 

emissions, not ,just minimizing them as in the case of direct heating by gas. Currently, the economics of fuel choice 

relies on status quo economics that does not significantly include carbon emissions costs. If carbon emissions 

impacts are more significantly factored into these fuel choices, then the market could shift toward lower carbon 

options. Therefore, in program plans we have included a pilot demonstration project, for residential scale CHP. 

In both Figure 26 and Figure 27 the largest energy use is that labeled “core load” which is the energy still necessary 

after the maximal application of efficiency and site generation assumed in  this technical potential estimate. This 

core load assumes that utility customer behavior remains essentially constant: that thermostat settings remain 

constant and that energy costs rise as assumed in the forecast. Higher energy costs and/or thermostat changes can 

significantly lower this core load and increase the technical potential beyond that reported here. 

Our analysis of technical potential shows that, as an upper bound, it is physically possible to cut energy usage and 

system peak load significantly. However, these estimates imply very large expenditures and cannot be considered 

realistic estimates of actual reductions because they are unconstrained by market, behavioral and budget 

considerations. 
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ELECTRIC MEASIJRES AND ECONOMIC POTENTIAL, 

In this section we present detailed information regarding enei gy efficiency technologies. These technologies, 

referred to as Energy Efficiency Measures (EEMs), cause a reduction in the load profiles of the end-uses presented 

in the prior section. In this section we derive estimates of economic potential based on the EEM details and market 

assessment results from the prior sections. 

Energy Efficiency Measure Assessment 

In order to evaluate technologies for their potential in electric DSM programs it  is necessary to compile detailed 

information at the EEM level of detail. An EEM is a device or action that causes a drop in energy usage. The 

objective of EEM assessment or screening is to determine the likely set of cost effective measures which can then 

be used to populate DSM programs that deliver savings through standalone or bundled EEMs. An important by- 

product of this screening is the information necessary to construct a DSM supply curve for determining economic 

potential. 

Our list of EEMs and assumptions was developed through an integrated approach that combined an extensive 

review of industry literature, the detailed analysis of DEK loads described earlier, and our own expert opinion. 

These assumptions and sources are documented in the appendixes. The assumptions required to calculate EEM 

cost effectiveness are shown in Table 22 for residential and Table 23 for non-residential. Each of these tables uses 

a standard layout to present the assumptions used to calculate real levelized cost (RLC) per kWh. A discussion of 

the cost effectiveness approach used to evaluate EEMs follows these two tables. 

Descriptions of the columns presented in Table 22 and Table 23 are presented below. 

- End-Uses -- 
_ ”  EEM Description 
- EEM - - ___ Reference- -_ _- - _  
Application 

Annual kWh Savings 
Annual Therm Savings 
(Table 22 _ _  only) - 
Incremental Cost 

Annual O&M 

Measure Life 
Real Levelized Cost 

EEMs are grouped by the end-use they address. 
Brief description of the EEM. See the appendixes for a more detailed description. 
Code - to uniquely identify an EEM i n  this project. ____ - 

For residential measures only, describesthe segment of residential sector where the EEM 
assumptions are applicable For example, the same EEM may have different assumptions 
for single family and multifamily applications. 
Annual kWh savings per customer site. 
Annual therm savings per customer site when EEM involves a technology with dual fuel 
impacts. Not applicable tqnon-residential. 
The incremental cost of installing the EEM at the typical customer site, including any 
incremental equipment and labor expenses. Note: “incremental” refers to the costs over 
and above what would have been expended for a standard efficiency measure All costs are 
in 2007 dollars. 
Annual operation and maintenance expenses over and above the O&M expenses incurred 
for standard efficiency measures Most EEMs _. - havezero incremental O&M expenses. 
The average expected life of the measure. 
The incremental cost and annual O&M expressed as a constant annual payment over the 
life of the measure and then divided by the annual savings Real levelized cost provides a 

_ _ _ ”  

way of comparing EEMs with different attributes such as measure life on the same scale. 
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Table 22. Electric DSM Technology Assessment, Residential 
Real 

Annual Annual Incrcnienlal Anitu:tl Me:icure Leveliicd 

End-Uses EEM Description Reference Application Savings Savings (dollars) (dollarr) (years) ($/hWh) 
Customer-Sited 

EEM hWh Tlterui cost O&M Life cos1 

Page 37 



Case No. 2008-00495 

Page 48 of 229 
Attach. STAFF-DR-01-015 

Kenruch Market Potential Studv for Detnand Side Mananernerir Pionrams Final Reoort Febt iu i ry  9, 2009 

End-Uses 

Table 23. Electric DSM Technology Assessment, Non-Residential 
Real 

Annual lncreinental Annual Measure Levelized 
EEM kWh Cost OSrM Life cost 

EEM Description Reference Savings (dollars) (dollars) (years) (SlkWh) 

Page .38 



Case No. 2008-00495 

Page 49 of 229 

Fe61 uary 9, 2009 

Attach. STAFF-DR-01-015 

Kentucky Ma, ket Potential Study for Demand Side Management P r o g r a m  F i n d  Report 

Cost Effectiveness' 
Cost effectiveness of each EEM is measured by the real levelized cost per kWh. Real levelized cost expresses the 

total incremental cost and any annual operation and maintenance expense as a constant annual payment ovei the life 

of the measure divided by annual savings.6 The advantage of RLC is that i t  normalizes for differences in measure 

life and other EEM attributes to provide a means of comparing EEMs in terms of their relative cost effectiveness. 

As will be demonstrated in the next section, RLC also provides a convenient method for determining economic 

potential. Assumptions on average annual savings, installed cost and measure life come from many sources, 

including the energy modeling work conducted as part of this project using segment-specific billing data for DEK 

 customer^.^ In other words, our annual savings estimates are consistent with the modeled loads reported in the 

Market Assessment section of this report. 

Incremental cost for the EEM screening step includes the incremental costs of installing the measure. Depending 

on the measure, this could be simply the cost of the high efficiency measure over and above the standard efficiency 

option. In other cases installation labor and site modifications may also be required for the high efficiency model 

and, hence, would be included in incremental cost. Tax credits and other incentive payments were not considered 

at this stage of the analysis. 

It should be pointed out that program design may have an impact on some of the EEM screening assumptions. An 

owner-installed delivery option, for example, may result in lower installed cost than a contractor installation but 

come at the possible loss of useful measure life. Such tradeoffs are important program design considerations but 

beyond the scope of EEM analysis. For the purposes of this stage of analysis the EEM assumptions provide a 

reasonable starting point for our assessment of energy efficiency options. 

Energy efficiency measures in Table 22 and Table 23 have been grouped by ma,jor end-use categories. Measures 

considered in the screening include combined heat and power (cogeneration) and solar electric. In principle these 

measures can provide very large energy savings, but they are usually not cost effective. They are included in this 

screening to keep a broad perspective in the analysis and to reach toward a more full understanding of the 

possibilities and physical limits of potential. 

'Two types of cost effectiveness analysis are presented i n  this report. This section deals only with technology assessment 
using levelized cost. More comprehensive analysis is required at the program level. See Appendix B in the final report for a 
discussion of each type of cost effectiveness analysis. ' The formula for this calculation is presented in Appendix B. A real discount rate of 4.0 percent was used. The total 
incremental cost of measures with both electric and gas savings has been prorated between the two fuels. When gas savings 
are involved the total incremental cost is split 40% electric and 60% gas. 
' The modeling is described in more detail in Appendix A and EEM assumptions are described in their respective appendixes. 
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Cost Effectiveness Rankings 
The residential and non-residential measures are ranked by cost effectiveness in Table 24 and Table 25, 

respectively. Descriptions of the columns in these tables are presented below. 

._ EEM Reference 
EEM Description 
Application 

, ." - 
Real Levelized Cost 
($/kWh) 

Annual Savings per Site 
(kWh) 
Potential Sites 

Unique EEM reference number 
Brief description of the EEM. See appendixes for a more detailed description. 
For residential measures only, describes the segment of residential sector where 
the EEM assumptions are applicable. For example, the same EEM may have 
different assumptions for single family and multifamily applications. 
The incremental cost and annual O&M expressed as a constant annual payment 
over the life of the measure and then divided by the annual savings. Entries in 
the EEM ranking table are sorted from least cost (lowest RLC) to highest cost 
measures. 
Annual kWh savings per customer site. 

An estimate of the potential number of customer sites that could have the EEM 
installed without regard to cost. See appendixes for more information on 
determining this estimate for each measure. 
Total annual energy savings potential in MWh derived by multiplying the 
annual savings per site by the number of potential sites. 

It is apparent in Table 24 that the most cost effective measures are retrofit measures applied to electrically heated 

residences. Some measures with large technical potential are shown to have relatively high cost (e.g. replacing 

resistance heat with a heat pump). 

Page 40 



RE-9 
RE-39 
RE-30 
RE-41 
RE-IO 
RE-2 
RE-11 
RE-3 
RE-38 
RE-4 
RE-5 
RE- 1 

Another energy saver with poor cost effectiveness is the replacement of poorly performing central air conditioners 

on a gas heated residence by more efficient ones. This poor cost effectiveness relates to the high initial cost of the 

equipment, and to the relatively low cooling savings. Generally measures that pertain to efficient new construction 

are reasonably cost effective because EEMs can be installed at the time of construction with low incremental cost 

impacts . 

SEER 13 to SEER 15 Heat Pump MF Elec New 0.134 700 3,740 2,618 
Solar Water Heaters All 0.155 2600 27,427 71,311 
Energy Star Refrigerarors All 0.158 100 6,233 623 
Combined HeatPower, Micro CHP $F Gas 0.191 5000 31,167 155,836 
SEER I3 to SEER 15 CAC SF Gas New 0.197 400 6,233 2,493 
Resist to SEER 13 Heat Pump Elec SF  0.209 6000 3,740 22,440 
SEER 13 to SEER 15 CAC MF G x  New 0.225 350 3,740 1,309 
Resist to SEER 13 Heat Pump Elec MF 0.261 4800 3,740 17,952 
Tankless Water Heaters All 0.296 400 3,740 1,496 
SEER 8 to SEER 13 CAC Gas st: 0.323 1400 1 1,220 15,708 
SEER 8 to SEER 13 CAC Gas MF 0.376 1200 14,812 17,774 
Solar Photovoltaic AI I 0.391 3300 31,167 102,852 
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The non-residential measures are ranked in Table 25 by cost effectiveness. As with residential, measures pertaining 

to building efficient new stock are generally cost effective. Also, measures associated with tuning and properly 

maintaining HVAC and refrigeration equipment are generally cost effective. 

Attach. STAFF-DR-01-015 

Lighting, new design and commissioning are both cost effective and large. Another favored category is small 

HVAC Optimization and Repair; i t  is also cost effective and large. As in the case of residential, the least cost 

effective measures are efficient glazing, solar water heat and solar photovoltaic. 

Table 25. Ranked Electric Measures, Non-Residential 
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Economic Potential 
Economic potential is defined as the total energy savings available at a specified long-term avoided cost of energy. 

Technologies with levelized costs that are lower than the avoided cost of energy are included in estimates of 

economic potential. A DSM supply curve provides a flexible framework for presenting economic potential that 

reflects the direct relationship between the long-term marginal cost of energy supply and energy efficiency 

potential. Unlike point estimates, DSM supply curves show the economic potential at several levels of marginal 

supply cost. The incremental cost of measures does not include program delivery and administration expenses that 

will be required to actually achieve energy savings. In order to provide a more realistic estimate of the economic 

potential, a 30 percent adder for program delivery expenses is added to incremental measure costs. Although the 30 

percent adder is based on program budgets developed for other studies, it is meant as a rough estimate of the cost of 

actually acquiring the DSM resource. More refined estimates of program costs will be developed in the next 

section. 

The DSM supply curve for residential is shown in Figure 28 which shows the cumulative kWh savings from all 

measures listed in Table 24 with a levelized cost less than the corresponding point on the graph. Two supply curves 

are presented, one that only includes the incremental measure cost and one with an adder for program delivery 

costs, as described above. Since the supply with program delivery costs is more realistic of actual costs, i t  will be 

used to estimate the economic potential for this study. For example, there are approximately 230 million kWh of 

annual savings available at a cost $0.06 per kWh or less. Estimated residential economic potential increases to 270 

million kWh annually at a cost of $0.08 per kWh or less. 
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Figure 28. Residential Electric DSM Supply Curve 
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DEK marginal cost of avoided supply depends on the load shape and longevity of savings.8 Using $0.06 per kWh 

as an approximate marginal cost of supply, residential economic potential is estimated at 227 million kWh 

annually. 

February 9,2009 

The DSM supply curve for non-residential is shown in Figure 29 and, like residential, represents an alternate format 

for the information in  Table 25 and includes a supply curve with an adder for program delivery expenses. 
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Figure 29. Non-Residential Electric DSM Supply Curve 

Figure 29 shows that a large amount of the non-residential efficiency savings are available at levelized costs of 

$0.04 per kWh or less. Over $0.04 per kWh the supply curve is considerably steeper. Using an approximate 

marginal cost of supply of $0.06, we estimate annual economic potential in the non-residential sector to be 

approximately 39.5 million kWh. 

Both the residential and non-residential DSM supply curves show a diminishing return as the levelized cost rises 

above $0.10 per kWh. About half of the full technical potential is available at levelized costs of less than $0.06 per 

kWh. Our estimate of total economic potential in both segments is 622 million kWh annually. 

'Marginal cost of supply vary by time of day and season and the amount of avoided peak load. Since different measures have 
different load shapes, they also havc different marginal supply cost. When measures are grouped into programs, these 
differences arc rcflectcd in thc brcakcvcn margiiial cost of cnergy supply for that program which represents the cost that the 
program must fall under in order to be cost effective. 
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GAS MEASURES AND ECONOMIC POTENTIAL 

In this section we present detailed information regarding energy efficiency technologies. These technologies, 

referred to as Energy Efficiency Measures (EEMs), cause a reduction in the load profiles of the end-uses presented 

in the prior section. In this section we derive estimates of economic potential based on the EEM details and market 

assessment results from the prior sections. 

Energy Efficiency Measure Assessment 

In order to evaluate technologies for their potential in electric DSM programs it is necessary to compile detailed 

information at the EEM level of detail. An EEM is a device or action that causes a drop in energy usage. The 

ob,jective of EEM assessment or screening is to determine the likely set of cost effective measures which can then 

be used to populate DSM programs that deliver savings through standalone or bundled EEMs. An important by- 

product of this screening is the information necessary to construct a DSM supply curve for determining economic 

potential. 

Our list of EEMs and assumptions was developed through an integrated approach that combined an extensive 

review of industry literature, the detailed analysis of DEK loads described earlier, and our own expert opinion. 

These assumptions and sources are documented in the appendixes. The assumptions required to calculate EEM 

cost effectiveness are shown in  Table 26 for residential and Table 27 for non-residential. Each of these tables uses 

a standard layout to present the assumptions used to calculate real levelized cost (RLC) per therm. A discussion of 

the cost effectiveness approach used to evaluate EEMs follows these two tables. 

Descriptions of the columns presented in Table 26 and Table 27 are presented below. 

End-Uses 
EEM Description 
EEM Reference 
Application 

Annual Therm Savings 
Incremental Cost 

Annual O&M 

Measure Life 
Real Levelized Cost 

EEMs are grouped by the end-use they address. 
Brief description of the EEM. See the appendixes for a more deta-iled.descrip_ti_o_?._ - 

Code to uniquely identify an EEM in this project._ - 
For residential measures only, describes-the segment of residential sector where the 
EEM assumptions are applicable. For example, the same EEM may have different 
assumptions for single family and multifamily applications. 

1 

- -- -_- I I_ I _ j  I 

Annual therm savings per customer site. i 
The incremental cost of installing the EEM at the typical customer site, including any 
incremental equipment and labor expenses Note: “incremental” refers to the costs over 
and above what would have been expended for a standard efficiency measure. All costs 
are in 2007 dollars 
Annual operation and maintenance expenses over and above the O&M expenses 
incurred for standard efficiency measures. Most EEMs have zero incremental O&M 
expenses. 
The average expected life of the measure. 
The incremental cost and annual O&M expressed as a constant annual payment over the 
life of the measure and then divided by the annual savings. Real levelized cost provides 
a way of comparing EEMs with different attributes such as measure life on the same 
scale. 

__-_ -. I _ _  - - - - . I- 

_. 
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Table 26. Gas DSM Technology Assessment, Residential 
Real 

Annual Inrreniental Annual Measure Levelized 
EEM T h e m  Cost O&M Life cost 

End-Uses EEM Description Reference Application Savings (dollars) (dollars) (years) ($/therm) 
Appliance Solar Water Hedter RG-I SFMFAII 137 6,000 I O  25 2-8866 

15 03238 
15 14990 

Efficiency EE Water Heater with EF >= 0 6 RG-2 
SF 30 500 0 
SF 13 100 0 18- @Ox 
SF 50 180 0 .  

RG-5 SF 5 IO0 0 I8 I5799 
6 09538 Tan k/Pi pe Wrap RG-6 SF 2 10 0 

Low Flow Fixture\ 

Furnace AFUE 65 to 82 SFe RG-IO SFEst I56 1,100 10- : 5 . ! .P i t .  

AFUE 65 to 92 SFe RG-12 SFEst 200 750 - Lo_-.- 25--0.2900 
RG-I3 MFE5r 106 750 10 25 . 0.5473- 

55 750 10 25 . -. 0.5310- 

RG-17 MFNew 27 750 10 ' - 25. - -2,1485.. 
Proper HVAC Sizing RG- 19 SF 49 5 0 .  " 0 1 18 .- - 0 E E  

75 -- -0- I -_-_ - 

Efficiency AFUE 65 to 82 MFe RG-I1 MFE,t 98 1,100 10 5 26234 

AFUE 65 to 92 MFe 
AFUE 82 to 92 SFe RG-14 SFNew 85 750 I O  25 06825 
AFUE 82 to 92 MFe RG 15 MFNew 
AFUE 82 to 92 SFn RG-16 SFNew 45 750 I O  25 l2!91 
AFUE 82 to 92 MFn 
Programmable Thermostats RG- 18 SF 35 120 2 I O  . 0.4799 

3 , 0.6757 HVAC Tune-Up RG-20 SF 40 
200 0 I 10 0.0843 CO Remediation RG-2 1 SF I17 

Shell Efficiency EE Windows RG-22 SF 98 2,500 0 25 16411 
Ceiling Insulation (RI 1 to R38) RG-23 SF 105 1,000 0 ; 22.. 0.5096 

-(R30>o R28) RG-2_4 SF 50 - 500 0 , 25 __-_- 0.6401 

ng Blower Door RG-26 SF 75 500 0 - f  13 . 0.6676 
Duct Sea! RG-27 SF 50 350L -- 0 j ___-____- 13 0.7010 

I - --- 0 25 0.2560 -WaAJcsulat!on (ROLO-R I I )I RG-28 SFNew I40 
25 0.5744 RG-29 SF 195 1,750 

RG-30 SF 98 1.000 0 25 I 0.6564 

Solar Siting RG-32 SFNew 90 500 50 0.2586 

(R19 to R38) RG-25 SF 70 750 0 '  25. : - 0.6858- 

_o - - - ~  

Energy Star Construction RG-31 SF New 285 3,000 8-i . I 22 : __0!%! 
Note: Dollar amounts are expressed in 2007 dollars 

P 
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Table 27. Gas DSM Technology Assessment, Non-Residential 

End-Uses 
4ppliance 
[mprovements 

Shell Efficiency 

Furnace Efficiency 

Controls 

EEM 

Solar Water Heater CG- I 

CG-4 
EE Water Heater with EF >= 0 6 
Energy Star Gas Oven 
ES Gas Stove CG-5 
E s G a s  Clothes Dryer CG-6 
Commissioning Audit CG-7 
Roof Insulation CG-8 

Low-Flow Fixtures I CG-2 

Windows 1500 ft2 Replace 
Low-E Windows 1500 ft2 

Insulation (RI 1 to R38) 
Ceiling Insulation (R30 to R38) 
Ceiling Insulation (R19 to R38) 

CG-I I 
CG- I2 
CG- I3 

House Sealing using Blower Door CG-14 
Duct Seal - -  CG- 15- 
Wall Insulation (RO io R I  I )  CG- 16 
Wall Insulation fR11 to R19) CG- I7 

Propel HVAC Sizing CG-20 
HVAC Tune-up CG-21 
CO Remediation CG-22 
Integrated Building Design 03-23 
. AFUE 82 to 92 SFe CG-24 
AFUE 65 to 92 SFe 03 -25  
Com-ission_ing - New CG-26 
Re/Retro-Commissioning 03-27 
Controls 
Programmable Thermostats CG-29 

I 
Annual Incremental 
Therm cost  

Savings (dollars) 
300 10,000 
600 1,000 
500 3,500 
616 5,000 
462 4,000 
539 4,000 
400 1,794 
600 1,875 
400 2,250 
400 7,500 
600 1,875 

69 1,250 
300 1,875 

69 500 
60 350 

259 7,125 
346 4,375 
173 1,400 

2,400 20.000 
0 

I54 
385 I 300 
231 I 400 

3,000 

1,539 750 
1,000 2,500 

1,500 
2,000 4,500 

240 

Annual 
O&M 

dollars) 
250 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

50 
0 
0 
0 
0 

25 
25 

0 

0 

- ___ 

___- 

0 

250 

Real 
Measure Levelized 

Life cost  
(years) ($/therm) 

25 2.9671 

2.5- L.2002 
25 0.2000 
25 1.1596 
25 0.4001 

0.8094 
0.5 180 

18-1 O.OOOO 

3- 0.7025- 
10 1 0.2136 
50 0.2696 - 
15 0.1092 
15 0.0601 

0.5616 

0.3274 

-_ __ - ___- 

Note: Dollar amounts are expressed in 2007 dollars. 
%. 
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Cost Effectiveness' 
Cost effectiveness of each EEM is measured by the real levelized cost per therm. Real levelized cost expresses the 

total incremental cost and any annual operation and maintenance expense as a constant annual payment over the life 

of the measure divided by annual savings." The advantage of RLC is that i t  normalizes for differences in measure 

life and other EEM attributes to provide a means of comparing EEMs in terms of their relative cost effectiveness. 

As will be demonstrated in the next section, RLC also provides a convenient method for determining economic 

potential. Assumptions on average annual savings, installed cost and measure life come from many sources, 

including the energy modeling work conducted as part of this prqject using segment-specific billing data for DEK 

customers." In other words, our annual savings estimates are consistent with the modeled loads reported in the 

Market Assessment section of this report. 

Incremental cost for the EEM screening step includes the incremental costs of installing the measure. Depending 

on the measure, this could be simply the cost of the high efficiency measure over and above the standard efficiency 

option. In other cases installation labor and site modifications may also be required for the high efficiency model 

and, hence, would be included in incremental cost. Tax credits and other incentive payments were not considered 

at this stage of the analysis. 

It should be pointed out that program design may have an impact on some of the EEM screening assumptions. An 

owner-installed delivery option, for example, may result in lower installed cost than a contractor installation but 

come at the possible loss of useful measure life. Such tradeoffs are important program design considerations but 

beyond the scope of EEM analysis. For the purposes of this stage of analysis the EEM assumptions provide a 

reasonable starting point for our assessment of energy efficiency options. 

Energy efficiency measures in Table 26 and Table 27 have been grouped by major end-use categories. Measures 

considered in the screening include combined heat and power (cogeneration) and solar electric. In principle these 

measures can provide very large energy savings, but they are usually not cost effective. They are included in this 

screening to keep a broad perspective in the analysis and to reach toward a more full understanding of the 

possibilities and physical limits of potential. 

'Two types of cost effectiveness analysis are presented in this report. This section deals only with technology assessment 
using levelized cost. More comprehensive analysis is required at the program level. See Appendix €3 in  the final report for a 
discussion of each type of cost effectiveness analysis. 
I o  The formula for this calculation is presented in Appendix B.  A real discount rate of 4.0 percent was used. 
" The modeling is described in more detail in Appendix A and EEM assumptions are described in their respective appendixes. 
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Cost Effectiveness Rankings 
The residential and non-residential measures are ranked by real levelized cost in Table 28 and Table 29, 

respectively. Descriptions of the columns in these tables are presented below 

EEM Reference 
EEM Description 
Application 

Real L,evelized Cost 
($/therm) 

Annual Savings per Site 
(therms) 
Potential Sites 

Potential Annual Savin6 
(therms) 

Unique EEM reference number. 
Brief description of theEEM. See appendixes for a more detailed description. 
For residential measures only, describes the segment of residential sector whei e the EEM 
assumptions are applicable. Includes a 30% adder for program delivery expenses For 
example, the same EEM may have different assumptions for single family and 
multifamily applications. 
The incremental cost and annual O&M expressed as a constant annual payment over the 
life of the measure and then divided by the annual savings. Entries i n  the EEM ianking 
table are sorted from least cost (lowest RLC) to highest cost measures 
Annual therm savings per customer site. 

An estimate of the potential number of customer sites that could have the EEM installed 
without regard to cost. See appendixes for more information on determining this 
estimate for each measure, - - 
Tokl annual energy savings potential in  therms derived by multiplying the annual 
savings per site by the number of potential sites. 

__ . 
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Table 28. Ranked Gas Measures, Residential 

EEM Description 
Proper HVAC Sizing 
CO Remediation 
Low Flow Fixtures 
Wall Insulation (RO to R1 I )  
Solar Siting 
AFUE 65 to 92 SFe 
EE Water Heater with EF >= 0.6 
Programmable Thermostats 
Energy Star Construction 
AFUE 82 to 92 MFe 
AFUE 65 to 92 MFe 
Wall Insulation (R11 to R19) 
TanMess WH Reqd 
Gas Clothes Dryer (Energy Star) 
Ceiling Insulation (R11 to R38) 

Floor/Basement Insulation 
House Sealing using Blower Door 
HVAC Tune-up 
AFUE 82 to 92 SFe 
Ceiling Insulation (R19 to R38) 
Duct Seal 
Tanwipe Wrap 
AFUE 82 to 92 SFn 
TanWess Discretionary 
EE Water Clothes Washer 
Gas StovelOven 
EE Windows 
AFUE 65 to 82 SFe 
AFUE 82 to 92 MFn 
AFUE 65 to 82 MFe 
Solar Water Heater 

Ceiling Insulation (R30 to R38) 

RG- 16 

RG-22 

Real Annual Potential 
Levelized Savings Annual 

Cost per Site Potential Savings 
Application ($/titerm) (therms) Sites (therms) 

SF 0.032 49 8,435 4 I 1,253 
SF 0.084 1 I 7  5,904 690,905 
SF 0.1 14 27 42,174 1,138,700 

SF New 0.256 I40 8,435 I ,  180,874 
SF New 0.259 90 12,652 1,138,700 
SF Est 0.290 200 8,435 1,686,963 

SF 0.324 50 33,739 1,686,963 
SF 0.480 35 21,087 738,047 

SF New 0.490 285 8,435 2,403,923 
MF New 0.53 I 55 4.21 7 23 1,957 
MF Est 0.547 106 8,435 894.09 1 

SF 0.574 195 4,217 822,506 
SF 0.600 75 16,870 1,265,223 

328,958 SF 0.608 13 25,304 
SF 0.610 105 6,748 708,525 

SF 0.656 98 12,652 1,233,759 
SF 0.668 75 21,087 1,581,528 
SF 0.676 40 21,087 843,482 

SF New 0.682 85 8,435 7 16,959 
SF 0.686 70 8,435 590,437 
SF 0.701 50 21,087 1,054,352 
SF 0.954 2 42,174 84,348 

SF New 1.289 45 8,435 379,567 
SF 1.319 75 8,435 632,6 1 1 
SF 1.499 30 25,304 759,134 
SF 1.580 5 10,122 50,609 
SF 1.641 98 21,087 2,056,265 

SF Est 1.648 156 4,217 657,9 16 
MF New 2.148 27 843 22,774 
MF Est 2.623 98 1,687 165,322 

SF MF A11 2.887 137 22,774 3,109,072 

SF 0.640 50 6,748 337,393 

RG-IO 
RG- 17 
RG-I 1 
RG- I 

Note: Dollar amounts are expressed in 2007 dollars. 
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The non-residential measures are ranked in Table 29 by real levelized cost. 
Febtriury 9, 2009 
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Economic Po ten tial 

Economic potential is defined as the total energy savings available at a specified long-term avoided cost of energy. 

Technologies with levelized costs that are lower than the avoided cost of energy are included in estimates of 

economic potential. A DSM supply curve provides a flexible framework for presenting economic potential that 

reflects the direct relationship between the long-term marginal cost of energy supply and energy efficiency 

potential. Unlike point estimates, DSM supply curves show the economic potential at several levels of marginal 

supply cost. The incremental cost of measures does not include program delivery and administration expenses that 

will be required to actually achieve energy savings. In order to provide a more realistic estimate of the economic 

potential, a 30 percent adder for program delivery expenses is added to incremental measure costs. Although the 30 

percent adder is based on program budgets developed for other studies, i t  is meant as a rough estimate of the cost of 

actually acquiring the DSM resource. More refined estimates of program costs will be developed in the next 

section. 

The DSM supply curve for residential is shown in Figure 30 which shows the cumulative therm savings from all 

measures listed in Table 28 with a levelized cost less than the corresponding point on the graph. Two supply curves 

are presented, one that only includes the incremental measuie cost and one with an adder for program delivery 

costs, as described above. Since the supply with program delivery costs is more realistic of actual costs, it will be 

used to estimate the economic potential for this study. For example, there are approximately 6 million therms of 

annual savings available at a cost $0.60 per therm or less. Estimated residential economic potential increases near 

15 million therms annually at a cost of $0.90 per theim or less. 
I 

_ _ _ - - ~ ~ - -  

E 
r“ $1 0 __ 
0 
0” 

I 

__ . . ... . _._ 

$0.2 

$0.0 
0 2 6 8 10 12 14 16 18 

Cumulative Savings (million therms) 

, - Incremental Cost Only -Incremental and P r c g m  
~ -...-__.-_-_____ ~ 

Figure 30. Residential Gas DSM Supply Curve 

Using $0.90 per therm as an approximate marginal cost of supply, residential economic potential is estimated at 15 

million therms annually. 
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The DSM supply curve for non-residential is shown in Figure 3 1 and, like residential, represents an alternate format 

0 2 4 6 8 10 12 

Cumulative Savings (millions therms) 
I 

-- r - hcremnlal cost c*l~y -- hcremntal and Rogram cos? __________ 

for the information in 

Figure 31. Non-Residential Gas DSM Supply Curve 

Figure 31 shows that much of the non-residential efficiency savings are available at levelized costs of less than 

$0.80 per therm. Using an approximate marginal cost of supply of $0.90, we estimate annual economic potential in 

the commercial sector to be approximately 9.3 million therms. 

Both the residential and non-residential DSM supply curves show a diminishing return as the levelized cost rises 

above $1 .OO per therm. Our estimate of total economic potential in both segments is 24.3 million therms annually 

(2,358 MMCF). 
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DSM PROGRAMS 

Programs proposed in this section of the report are designed to save kWh and therms and to provide tools to control 

electrical load (kW). Programs are created as bundles of related energy savings measuies and/or demand reduction 

measures. The cost effectiveness of the individual measures is shown in the measure tables in the previous section 

of this report, where individual measure rankings may be reviewed. [In addition, Figure 28 through Figure 31 also 

include a proxy for program costs.] In movinb from the level of consideration of individual measures to the full 

program level in this section of the study, we have included the program administrator’s program costs (sometimes 

called the utility program costs) along with the costs of the individual measures that have been assembled into each 

program, The cost-effectiveness tests applied at the program level include the additional costs to manage the 

programs and costs of program evaluation. Cost-effectiveness testing of the programs requires assumptions about 

the relative frequency of individual measures included in each program option. Using this approach, recommended 

programs are listed in Table 30. 

The company will, of course, make the final selection of programs to be submitted for regulatory approval. For 

programs ultimately selected and approved, Duke Energy Kentucky will then develop a scope of work and will then 

(for most programs - any that are not determined to be best run internally) issue a RF;p to the program vendor 

community to elicit proposals from which a vender may be selected. Each vendor will propose full program 

designs in their bid package. The final program designs (the ones actually implemented) will be based on the 

planned design as approved by the Commission, the scope of work developed by Duke Energy, and the selected 

vendor’s proposal. 

Today, most DSM programs are managed with a small internal staff responsible for vendors who do most of the 

work to implement the programs, develop relationships essential to increasing customer participation, carry out 

day-to-day operations, and perform the work of data entry for program tracking.” There will need to be a sufficient 

internal DSM staff to insure that program control is efficient and effective and that responsibilities and lines of 

accountability of vendors to the company are kept crystal clear. 

The programs presented below were designed to capture the most cost-effective opportunities from the Energy 

Efficiency Measures (EEMs) identified earlier in this report. Cost effectiveness results are presented for all of the 

programs in the following section of the report. Each of the program plans presented in this section contains 

information on program design, participation, expected savings, tracking concerns, and implementation budget. 

’’ Be sure to require vendors to provide consistent and timely tracking system inputs as a condition of submitting a bid. The 
program tracking system is usually best internal to the company (so it will be consistent across programs rather than each 
vendor bringing their own system), but the detailcd input is usually best made part of program vendor responsibilities (so as to 
avoid duplication of input effort). 
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The program information is organized as follows: 

0 Description of program design including measures and incentives. This description leads off each 
program plan. 

0 Rationale for the program. This is a brief description of the logic of the program. 
0 Participation and measures included in the program, along with expected energy savings. This provides a 

five-year overview of number of participants and expected energy savings (annual kWh savings, therm 
savings, and kW reductions). 

0 Marketing Plans. A brief description of suggested marketing efforts specific to the prograrn.’j 
e Program Tracking Considerations 
0 Detailed Budget Plans. Annual program implementation budgets for five years. 

In some of the program descriptions names of organizations or products are given. These are not recommendations 

of specific groups or brands, but are included as links for developing further information. 

In addition to the specific plans for each program, it is recommended to have a general marketing and promotional 

effort to support DSM and to help customers become aware of the programs. This will include effective energy 

efficiency education efforts, including education in the schools and an energy audit web tool. These overall DSM 

related activities are discussed in greater detail in the Cost Effectiveness section. 

While niarkcting is addressed for each program, we recommend bundling the programs so that from a customer perspective 13 

there are no more than nine options Although programs will be selected and evaluations performed on the individual 
programs, for customer communications a simplified menu approach is more appropriate. For a model of how the menu 
approach works, go to ht t~. / /www.~~e.com/index.html.  This site divides into “For my Home,” and “For my Business.” Then 
programs are listed branching from these two options. The programs as they appear to the customer are constructed to make 
sense from the logic ot customer communication and the logic of efficient program administration, rather than as many 
individual programs 
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No. Program Name Description Recommended 

1 

2 

3 

14 

Air conditioner Direct L,oad Control for commercial and C&I Peak Reduction Yes industrial customers 
Air conditioner and electric hot water heater Direct L.oad Residential Peak Reduction Yes Control for residential customers 
Research and Demonstration Projects 
Demonstrations to push limits and learning for new 
technologies; and to build customer attention to green and 
DSMDR programs 

Renewables and Demonstrations Yes"' 

4 

5 
6 
7 

8 

9 

Sets of improvements or special measures proposed for 
individual situations C&I Incentives Yes 

C&I Rebates Prescriptive measures for non-residential customers Yes 
C&l Retro-Commissioning Lite Tuning of controls Yes 
C&l HVAC Optimization Check and optimization of HVAC units Yes 

Yes C&lAudit 

C&l New Construction New buildings Yes 

Audit program focused on food processing and refrigeration 
(supermarkets and restaurants) 

Residential Whole House 

pass the TRC test, but are still recommended Renewables and Demonstrations programs advance the knowledge with specific 
technologies and also provide educational opportunities in the community L,ow and Moderate Income programs provide important 
services that help to more equitably address the energy burden for this segment of the population All other programs pass the TRC lest 
and the overall portfolio of programs also passes the TRC test. 

Free remote audits with kit available to all customers; on-site 
audit with direct install of low-cost items and kit for fifty 
dollars (refundable against installation cost of items Yes 
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Residential Rebates 
Residential Appliance Recycling 
Residential New Construction 
Residential Solar Siting 

recommended in audit) 
Energy efficient lighting and clothes washers Yes 
Pick-up and environmental disposal Yes 
New buildings Yes 
Solar orientation, passive design, work on codes Yes 
Homes with electric heat and electric hot water, income at or 
below 1 SO% of the federal poverty level or at or below 80% 
of median income 

Residential Low and Moderate 
Income Weatherization Yes* 
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Program 1. Commercial and Industrial Peak Reduction 

The Commercial and Industrial Peak Reduction Progiam is proposed as an addition to the company's existing and 

highly effective Powei Share and PowerManager programs. Duke Energy, following on the experience of Cinergy, 

has mastered the art of load control programs for large commercial and industrial customers and offers several 

options to these customers through PowerShare. Duke Energy has become a national leader both through the 

development of PowerShare and through its support of the development of DSMorerM. Program 1, Commercial 

and Industrial Peak Reduction, is directed to a different customer segment, the medium-sized commercial and small 

industrial customers. This program is directed solely to provision of load control to reduce peak kW for medium 

size commercial and small industrial customers. The Commercial and Industrial Peak Reduction program is 

assumed to be piggybacked on a wider "smart grid" initiative. The company will have its own internal preference 

for type of meters and brand(s). The systems may be one-way or two-way. Smart meter technology generally 

supports: 

0 time-of-use prices, where the cost of electricity is lower during off-peak periods and higher during times 
of peak use; 

0 direct load control, a feature that allows automatic adjustments to central air conditioning units during 
periods of peak demand during summer months in exchange for price incentives on electric rates; and 

0 the ability to pre-pay for electricity service. 

For this program, we focus on load control, although clearly the new smart grid technologies offer the opportunity 

to explore development of several other kinds of customer service initiatives, including time of use pricing. A load 

control program is a dispatch program. In a dispatch program, a switch can be engaged to send a signal which 

directly reduces load. Direct load control is an important approach to peak reduction because it offers low cost to 

the company and is dispatchable. 

Rationale 
Load (KW) constraints are one of the most costly events a utility encounters. During peak times when demand 

escalates and there is a problem with meeting demand with additional generation supply (either physically or at 

reasonable cost), the cost per kW to the company can escalate exponentially. For this reason, in these situations 

load control is essential to control costs and insure service. 

Participation and Measures 
Measures are shown below. 

Table 31. Measures - C&I Peak Reduction 

Demand Control Measures 
DLC - Non Res AC 

Prqjected participation by year is shown i n  the table below. 
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Table 32. Estimated Participation and Savings .- C&I Peak Reduction 

3.000 
0 

Per participant x _  savings (kW): 9 5  

Marketing Plaits 
Marketing should take advantage of current concerns for mitigating climate problems by emphasizing a green 

marketing theme and can include the following elements: 

Proposed marketing efforts are to include mention of the program in any communications with 
commercial and industrial customers regarding energy efficiency program options; such as, bill inserts, 
recognition window stickers for participating businesses, and promotion using the Duke Energy website. 
The small commercial class is not expected to be easy to enlist. Generally, these customers will be 
concerned about the effects of the cycling on clients and staff. It is expected that this program may cause 
a temperature fluctuation of about 2 degrees. If this can be communicated or demonstrated it may ease 
fears about effects on customers or production. 
The small commercial class is not assigned account representatives, so this will be a limiting factor in 
communications. 
The issue of owner-occupied versus tenant-occupied space will also be a challenge in promoting 
participation in this program. The marketing and promotion effort will give priority to owner-occupied 
facilities. 

Prograin Tracking Considerations 
Direct load control is data intensive and load management data is precise. When load events are called either for 

capacity shortages or as tests, the systems self-validate. Care needs to be taken to insure the collection of data 

elements sufficient to show the baseline condition at the time an event is called and the response to the call as a kW 

effect. The duration of each event for evaluation purposes should also last long enough to show the affected units 

back on line to demonstrate there are no unexpected effects. 

Detailed Budget Plans 
An estimated five-year budget for this program is provided below. The anticipated cost to Duke Energy for 

offering this program to customers involves budgets for: 

0 A participant incentive of $250 each summer ( 5  monthly payments of $50). 
Cost of equipment prorated to the DLC effort ($100) plus the cost of connecting the controlled equipment 
($1 SO). 

Cost to the participants is to accept the temporary load control when incidents are called. 
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Cost per Percent or' 
Participant Year 1 Year 2 Year 3 Year4  Year 5 5-Yr Total Total 

Implementation & Other Annual Cost $50.000 $0 $0 $0 $0 $50,000 6% 

Program Monitoring & Evaluation $15,000 $15,000 815.000 $IS,M)O $15,000 $75,000 9 % 

Incentives (paid annually IO participants) $250 $7.500 $22.500 845.000 $75,000 $ I  12.500 $262,500 31% 
Delivery & Other $323 $9,675 $19,350 $29,025 $38,700 $48,375 $145,125 17% 

Total Budget $126, I75 5 I00.850,. $ I55.025 $ 194,700 $263,875 $840,625 100% 

Fixed Program Costs 

DSM Staffing $44,000 $44.000 $66,000 $66,000 $88.000 $308,000 37% 

Variable Program Costs 
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Program 2. Residential Peak Reduction 

This program is directed solely to provide load control to reduce peak kW through control of air conditioning (AC) 

equipment. The program is assumed to ride on top of a deployment of “smart grid” technologies, and is expected to 

be a precursor to eventual system-wide implementation of the technologies. The company will have its own 

internal preferences as to meter types and brand(s). Generally these are digital meters with a one-way or two-way 

radio frequency communications capability. Generally, the smart meter technology supports: 

time-of-use prices, where the cost of electricity is lower during off-peak periods and higher during times 
of peak use, 
direct load control, a feature that allows automatic adjustments to central air conditioning units during 
periods of peak demand during summer months in exchange for price incentives on electric rates, and 
the ability to pre-pay for electricity service. 

For this program, we focus on Residential load control, although clearly the new smart grid technologies offer the 

opportunity to explore development of several other kinds of customer service initiatives, including time of use 

pricing. A load control program is a dispatch program. In a dispatch program, a switch can be engaged to send a 

signal which directly reduces load. Direct load control is an important approach to peak reduction because it  offers 

low cost to the company and is dispatchable. 

Rationale 
Load (KW) constraints are one of the most costly events a utility encounters. During peak times when demand 

escalates and there is a problem with meeting demand with additional generation supply (either physically or at 

reasonable cost), the cost per kW to the company can escalate exponentially. For this reason, in these situations 

load control is essential to control costs and insure service. Water heaters are not included in this program due to 

the cost of connecting water heaters. We had originally included water heaters, not to deal directly with peak calls 

(the residential AC serve that purpose), but to reduce the rebound effect from the residential air conditioners as they 

come back into service following a peak call. If Duke experiences excessive rebound effects, the control of water 

heaters should be reexamined along with other measures. 

Participatioiz arid Measures 
Measures are shown below. 

Table 34. Measures - Residential Peak Reduction 

DLC - Residential Hot Water 
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Projected participation by year is shown in the table below 

Table 35. Estimated Participation and Savings - Residential Peak Reduction 

0 

Marketing Plain 
Marketing should take advantage of current concerns for mitigating climate problems by emphasizing a green 

marketing theme and can include the following elements: 

0 Proposed marketing efforts should include mention of the program in any communications with customers 
regarding energy efficiency program options such as bill inserts, recognition window stickers foi 
participating homes, media coverage of how to manage electric bills, customer service representatives, 
and promotion using the Duke Energy website. 

0 Residential communications for the program can reach out to customers with high bill complaints and to 
customers with payment problems as well as to general promotion to customers concerned with keeping 
costs low and interested in mitigating global warming. 

e Direct load control for AC units can be installed without the customer being at home, since the AC units 
are located outside. Also, an electrician is not required. 

0 Direct load control for water heaters requires access to the home and also requires an electrician. For 
these reasons, water heaters were not included in the load control program. The water heater component 
is simply a sink to absorb any potential snapback from control of the AC units, and does not constitute a 
primary load control goal in itself. From a technical perspective, the hot water heater is a useful addition, 
even though there are many fewer hot water heaters than AC units available. 

Program Tracking Considerations 
Direct load control is data intensive and load management data is precise. When load events are called either for 

capacity shortages or as tests, the systems self-validate. Care needs to be taken to insure the collection of data 

elements sufficient to show the baseline condition at the time an event is called and the response to the call as a kW 

effect. The duration of each event for evaluation purposes should also last long enough to show the affected units 

back on line to demonstrate there are no unexpected effects. 

Detailed Budget Plans 
An estimated five-year budget for this program is provided below. The anticipated cost to Duke Energy for 

offering this program to customers involves budgets for: 

0 A participant incentive of $25 each summer (5 monthly payments of $5). 
0 Cost of equipment prorated to the DLC effort ($100) plus the cost of connecting the controlled equipment 

($150). 

Page 61 



Case No. 2008-00495 
Attach. STAFF-DR-01-015 

Page 72 of 229 

February 9, 2009 Kentucky Markel Potenrial Study for  Demand Side Manageinen1 Prograrns Final Report 

Cost to the participants is to accept the temporary load control when incidents are called. 

Table 36. Estimated Five-Year Program Budget - Residential Peak Reduction 
I Cost per Percent oil 

Year 5 5-Yr Total lotal Participant Year 1 Year 2 Year 3 Year 4 
Fixed Program Costs 

Implementation & Other Annual Cost $30,000 $0 
DSM Staffing $44,000 $44,000 $66,000 $66.000 $88.000 $308,000 
Program Moniroring & Evaluation $15,000 $15.000 $15,000 $15.000 $15,000 $7.5.000 

Incentives (paid annually to participants) $25 $31,400 $78,475 $141,250 $219,725 $313,900 $784.750 I6 3% 
Delivery & Other $288 $361,100 $541,363 $721.913 $902,463 $1,083,013 $3,609.8.50 75 1 %  

Variable Propam Costs 

Total Budget -__I- $481,500 $678,838 
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Program 3. Renewables and Demonstrations 

This program is designed to advance knowledge (R&D) and to be used for communications and promotions. It 

contains five program elements: solar photovoltaic, solar hot water, ground source heat pumps, combined heat and 

power (CHP) and the “Go Deep” project. Each of these program elements is currently non-cost-effective and 

together, the set is not cost-effective. However, this program in included in the recommended programs for three 

reasons. First, i t  is a source for a small number of technology demonstration projects that can be used for 

promoting interest in energy efficiency. This can include a small number of solar demonstration projects at 

schools, a ground source heat pump demonstration and sponsoring a few homes for the “Go Deep” project. 

Since most people are interested in “Green” programs, these examples will fit with and encourage this interest. 

Second, each of the demonstrations is at the edge of current technology i n  its area. This will keep key company 

staff current in solar, ground source, and “Go Deep” technologies. Third, each of these has sufficient scale 

possibilities that make them sufficiently powerful to address climate change and, at the same time running these 

demonstrations will place the company in with companies in a leadership role in developing these technologies. 

Rationale 
Each of these program elements push technology beyond current cost-effective limits, but, at the same time, present 

coherent pathways towards the future of energy efficiency applications. The “Go Deep” prqject is based on a 

German model using a “passive house” strategy. The goal is to reduce energy use by 80 percent in new and 

existing homes. The principles of this approach include tight super-insulated homes with a thick building envelope 

and high performance windows and doors. According to the organizer of the “Go Deep” project, Linda Wigington, 

“Our housing is facing a crisis of obsolescence, and we have a lion share of existing houses that need to be dealt 

with to reduce energy in the near term.” In this approach structure and appliances are parts of the solution as is 

“how a family lives in a house”. “Go Deep” is a national project in which individual utilities sponsor a small 

number of homes in the 1,000 home pilot. Early results suggest that attaining the savings goal is possible, and the 

focus is on system replacements and increasing efficiencie~.’~ 

“Go Deep,” is a “Plan C” project, capable of addressing global warming if  fully rollcd out. Currently i t  would require 
addition of a strong carbon value (in the neighborhood of $30-$3.5) to permit roll out under the TRC test. However, the Go 
Deep pilot is finding efficiencies are cutting costs for these new techniques. It is important to participate in this effort, to be 
ready in  case there is a rapid ramp up of implementation to address climate change. 

14 
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Participation and Measures 
Measures are shown below. 

Measure Number 
Electric 1 Gas Measureh’rograni Element 

Table 37. Measures and incentives - Renewables and Demonstrations 

Incentive 
Amount 

Solar PV 
Solar Hot Water 
Ground Source Heat Pump 
Combined Heat and Power (CHP) 
Go Deep 

RE- 1 RG- 1 100% 
RE-39 100% 
RE-20 100% 
RE-4 1 100% 
Demo Demo 100% 

Because this is a promotional and R&D program there will be only a very small number of projects each year. 

Table 38. Estimated Participation and Savings - Renewables and Demonstrations 

Marketing Plans 
These projects will be used to create interest in energy efficiency through public demonstration projects and to 

provide referrals to the other programs. Marketing and promotion may be assisted by exploring cost sharing by 

localities. 

Prograin Tracking Coizsideratioizs 
Since these are demonstration programs data collection will focus on technical documentation of each project. 

Detailed Budget Plans 
An estimated five-year budget for this program is provided below. 

Table 39, Estimated Five-Year Program Budget - Renewables and Demonstrations 
Cost per Percent ol 

Participant Year 1 Year 2 Year 3 Year4 Year 5 5-Yr Total Total 
?xed Program Costs 
Implemenlation & Other Annual Cost $25,000 $0 $0 $0 $0 $25.000 4% 

DSM Staffing $44.000 5.1~1*000 544.000 $44.000 $44.000 $220,000 39% 
Program Monitoring & Evaluation $20,000 Y;70.000 $50,000 $20,000 $50,000 $160,000 29% 

Incentives $8,530 $17.060 $17,060 $17.060 $17.060 $17,060 $85,300 15% 

:otal Budget $ 1  20.060 $95.060 $ 1  25.060 $95,060 $125,060 $560,300 100.0% 

lariable Program Costs 

Delivery & Other $7.000 $14.000 $14.000 $14,000 $14,000 514,000 $70,000 12% 
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Program 4. Commercial and Industrial Incentives 

This is a gas and electric energy savings program. The program targets only commercial and industrial accounts. 

The program is a totally custom program, designed to develop exceptionally productive energy savings 

opportunities in cooperation with the customer. Both electric and natural gas measures will be included. Each 

project will be specially designed. The incentive will be the amount required to lower the customer payback to two 

years, up to a maximum of 60 percent of incremental cost. It is expected that projects will need to be carried out in 

narrow time windows as dictated by conditions specific to the customer’s operations and that evaluation will 

consist primarily of short term instrumentation and spot metering. For the first nine months of each program year, 

no project may be allocated more than 10 percent of the measures budget allocated for this program. The hurdle 

rate for projects under this program will be set to insure only the most cost-effective projects are selected so as to 

insure cost recovery. 

Measure 

Custom Program (gas and electric) - 
designed to meet a selected cost-benefit ratio 

Rationale 
Some commercial and industrial customers will offer special opportunities for energy savings, either brought to 

Duke Energy by the customer (or the customer’s ESCO), or as identified by company account representatives and 

engineers. By providing a 60 percent cost share in co-developing projects, plus a 60 percent “buy down,” customer 

projects will be likely to move forward. Experience will show whether a 60 percent buy down is enough to attract 

projects. If this percentage proves too low (based on response to the program) the percentage buy down will be 

raised. Experience with similar projects in the Northeast has led utilities to offer 90 to 75 percent buy downs in this 

program sector. 

Measure Number Incentive Amount 
60% of cost of study to develop 

project proposal and 60% of energy 
efficiency improvements 

Not Applicable 
(Customer Specified) 

Participation and Measures 
Measures are shown below. 

Because of the custom nature of the project, there will not be a large number of participants in any one year. 
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Table 41. Estimated Participation and Savings - C&I Incentives 

Marketing Plans 
This program is in  every respect a custom program. An example of this type of program is NSTAR Electric’s 

Compressed Air Leak Detection and Remediation Program (http://www.compressedairchallenne.org and 

www.nstaronline.com/business/enernv efficiency). Also see Pacific Power’s Energy FinAnswer and Energy 

FinAnswer Express programs at htt~://~~~.pacific~ower.net/Navination/Navi~ation925.html. It is expected that 

these will be high return projects in terms of savings achieved. As a program control tool, for the first nine months 

of each program year, funds to any one participant will be capped at 10 percent of program funds allocated to 

incentives for this program. 

Program Tracking Considerations 
Data requirements will vary with the specifications for each project. In some cases, utility billing meter 

information is capable of the level of detail required to assess program impacts. In other cases, spot metering or 

other types of assessment may be required. In any case, the program manager should collect, at a minimum, 

information about all customer electrical equipment, hours of operation, etc. It is expected that evaluations will 

primarily take the form of short term instrumentation and spot metering with engineering review. Since these are 

custom projects, i t  will be particularly important in insure provision is made to assess the kWh, therm, and/or kW 

condition that constitutes the baseline, and then measure the change due to the DSM improvements. 

Detailed Biiclget Plans 
An estimated five-year budget for this program is provided below. The anticipated cost to Duke Energy for 

offering this program to customers involves budgets for: 

0 Administrative costs to develop, advertise, oversee and monitor the program. 
e A customer incentive of 60 percent to defray the cost and energy study and improvements. 

Costs to participating customers include the remainder of energy study cost to develop project proposals, provision 

for staff involvement in developing and monitoring the project, and the remainder of equipment costs. 
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- 
Cost per Percent or' 

Participant Year 1 Year 2 Year 3 Year4 Year5 5-YrTohl  Tohl  

Implenientation & Other Annual Cost $30,000 $0 $0 $0 $0 $30,000 3% 
Fixed Progrsm Costs 

DSM Staffing $44,000 $44,000 $44,000 $44,000 $44,000 $220,000 25% 
Program Monitoring B Evaluation $16,000 $24,000 $24,000 $32.000 $32,000 $128,000 15% 

Incentives 
Variable Program Costs 

$28.510 $57,020 $85,530 $85,530 $ 1  14,010 $ I  14.040 $456,160 53% 
Delivery B Other $2,000 $4,000 $6,000 $6,000 $8,000 $8,000 $32,000 4 %  

Total Budge1 $151,020 $159,530 $159.530 $198.010 $198.040 $866,160 100.0% 
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Program 5. Commercial and Industrial Rebates 

This is a gas and electricity energy savings program. The program targets non-residential customers eligible for gas 

and electric prescriptive measures. These will include commercial and industrial customers. For-profit, non-profit, 

and public agencies (such as schools) will be included. 

Ratioizale 
Rebates are sti aightforward reimbursements of a portion of customer cost of specific rebated energy efficiency 

items. Many customers have concerns about the high first cost associated with some of the larger energy efficiency 

investments (e.g. HVAC systems or energy management systems). Duke Energy‘s proposed incentives will help 

remove that barrier. Some customers may also need technical assistance to determine what equipment is 

appropriate for their facilities. Duke Energy will help address that problem by pre-qualifying ESCOs and then 

making the list of pre-qualified ESCOs available to interested customers. As an example of this program type, 

NYSERnA’s EnergySmart(SM) CommerciaVIndustrial Performance Program (CIPP) is implemented entirely by 

ESCOs. Since the program started in 2004, the number of qualifying ESCOs in New York State has increased 

significantly, thus facilitating program implementation. ESCO involvement will provide customers with technical 

expertise to determine what equipment is most appropriate for them, as well as energy savings monitoring. 

Participation and Measures 
Representative measures are shown in the table below. Measures may be added or deleted from the prescriptive list 

as information is gained during program planning and administration. The incentive level for these measures is SO 

percent. Although we have included a $1,000 simple audit expense, the program could be run without an audit. 

Audit costs, if any, are also incented at S O  percent with full reimbursement when measures are installed. 

With regard to street lighting, there is some controversy over whether the new LED streetlights are ready to move 

into full scale program implementation. Some cities, such as Ann Arbor and Anchorage are going to full scale 

implementation, while others (such as New York City) are trying a few lights on an experimental basis. Although 

some cities are now putting in large numbers of L,ight Emitting Diode (LED) streetlights, MEEA is currently 

recommending them on a demonstration basis for use in parking lots that have cobra-headed lights with shorter 

(about twenty feet high) poles. The LED units snap in to replace the old cobra bulb, making use of the existing 

cobra head and the existing poles. MEEA informally estimates an approximate current payback in the Midwest of 

about nine years.” Duke Energy already has some direct experience with test installations of the new streetlights, 

and direct experience is the best basis on which to adjust level of effort. 

l 5  Duke Energy is a MEEA member, and so may contact Jay Wrobel, Program Director (312) 587-8390, extension 16, for 
information on specific brands and current costs in developing this measurc. 
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Table 43. Measures and Incentives - C&I Rebates 

A rigorous analysis of program cost effectiveness is presented in the next section but all of the measures included in 

this program are cost effective based on the measure-specific benefit-cost ratio (see Table 23). 

Projected participation by year is shown in the table below. 

Table 44. Estimated Participation and Savings - C&I Rebates 

Marketing Plans 
Duke Energy will need to advertise this program during its initial stages, and also will need to actively recruit 

ESCOs to work in its service territory. We recommend some general advertising, primarily in  the form of 

brochures and mailings targeted to potential program participants. Duke Energy should work directly with business 

associations and contact some customers through account representatives. The budget below provides for some 

general advertising at business events, as well as brochures and premiums 

S O  percent. 

The incentive level for the program is 
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Prograin Tracking Coizsideratioizs 
The program manager should insure that the vendor managing this program has an excellent tracking system and 

provision should be made to gather in-service date and technical data about equipment being replaced as well as the 

energy savings measures that will replace old equipment. 

Detailed Budget Plans 
An estimated five-year budget for the Commercial and Industrial Rebate Program is provided below. The 

anticipated cost to Duke Energy for offering this program to customers involves budgets for: 

0 Administrative costs to develop, advertise, oversee and monitor the program. 
0 A customer incentive to defray the cost of an energy audit for those customers, although the primary 

strategy will be for ESCO development of audits. 
0 Incentives for installing energy efficient equipment. 

Costs to participating customers include the remainder of equipment and installation costs. 

Table 45. Estimated Five-Year Program Budget - C&I Rebates 
Year 5 5-Yr Total Total Participant Year 1 Year 2 Year3 Year4 

Fixed Program Costs 
Implementation & Other Annual Cost 
DSM Staffing 

$50,000 $0 $0 $0 $0 $50,000 0% 

$44,000 $44.000 $66,000 $88,000 $88,000 $330,000 3% 
Program Monitoring & Evaluation $10,000 $7,500 $80.00 $7,500 $80,000 $185,000 2% 

Delivery & Other $130 $39.000 $65,000 $78,000 $91,000 $91,000 $364,000 3% 

Variable Program Costs 
Incentives $4.020 $1,206,000 52,010,000 $2,412,000 $2334.000 $2,814,000 $ I  1,256,000 92% 

Tofal Budget $1,349,000 $2,126,500 $2,636,000 $3,000,500 $3,073,000 $12,185,000 100.0% 
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Measure Number Incentive-- 
Gas Amount Measure Electricity 

Retro Commissioning Lite CE-4 $1,500 (50%) 
Gas Retro-Commissioning CG-27 $2,000 (50%) 

Program 6. Commercial and Industrial Retro-Commissioning Lite 

This is a gas and electricity energy savings program. The program targets commercial and industrial customers 

with a usage profile that indicates a possible high value from gas, electric, and gas/electric retro-commissioning. 

Although direct requests may also be received, typical the program begins off-site with a scan of billing records 

using EZ Sim or a similar tool. This screening process will select a pool of buildings for which it looks like retro- 

commissioning is highly likely to produce substantial energy savings. Building commissioning is a process that is 

associated with new buildings; a quality assurance process that is followed to facilitate new buildings performing as 

designed. Retro-commissioning applies a similar process to existing buildings. The goal is insure that a building 

operates efficiently and effectively. 

The focus of this pilot program is in insuring efficient operation, rather than on upgrading equipment. The program 

conducts a low-cost “tuning” of electricity related building systems. The tuning typically involves control systems 

such as energy management systems that may be improperly programmed, or controls that are out of calibration. 

When problems are identified and demonstrated, they may have major economic effects. When this type of 

problem exists, retro-commissioning resolves such problems at low cost. This project will also steer participants 

towards the Commercial and Industrial Rebates and Commercial and Industrial Incentives programs. 

Rationale 
Most buildings have never been commissioned, so the commissioning of an existing building may be able to 

identify and correct high priority operating deficiencies and verify proper operations. The focus will typically be 

on energy-using equipment, lighting, and controls. Further, this program is designated as “retro-commissioning 

lite,” since i t  will involve engagements of about $3,000 to $4,000 per buildingI6, rather than the $10,000 to $52,000 

associated with full retro-commi~sioning.’~ The objective will be to find the best buildings for the program. These 

will be buildings with significant energy problems that can be easily detected and easily fixed. Energy savings will 

be documented by engineering calculations and evaluated using EZ Sim. The persistence of energy savings will 

also be tested. 

Participation and Measures 
Measures are listed below. 

Table 46. Measures and Incentives - C&I Retro-Commissioning L,ite 

l 6  This is per building; an individual project may have more than one building. 
l 7  See Haasl &Terry Sharp, A Practical Guide for Commissioning Existing Buildings. Washington, DC: Office of Building 
Technology, State and Community Programs, US Department of Energy. Prepared by Portland Energy Conservation, Inc. and 
Oak Ridge National Laboratory, April 1999. 
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Because it will take some time to put the program in place and to reach the targeted customers, we plan for 

participation in the program’s first year to be lower than in subsequent years, and expect that many of the first year 

participants are likely to be smaller businesses with more flexibility in their decision making. 

Table 47. Estimated Participation and Savings - C&I Retro-Commissioning Lite 
-__-. 

Potential Participants 

Marketing Plans 
We recommend some general advertising within the business community, primarily in the form of brochures and 

mailings targeted to potential program participants; also coordination with business associations. The budget below 

provides for some general advertising at business events, as well as brochures and premiums. Since this program 

will operate using internal prescreening, direct contacts to selected businesses and institutions will also be useful. 

Air Advice is currently running a similar program for the Oregon Energy Trust. 

Program Tracking Considerations 
The program manager should collect, at a minimum, information about all customer electrical equipment, hours of 

operation, etc. The major concern will be for complete and accurate documentation of “before” and “after” energy 

use and demand impacts. Monitoring over the duration of energy savings and demand reduction is also a concern. 

Savings stability can be monitored through a monthly billing analysis. 

Detailed Budget Plans 
An estimated five-year budget for this program is provided below. The anticipated cost for offering this program to 

customers involves budgets for: 

e Administrative costs to develop, advertise, oversee and monitor the program. 
e Incentives for installing energy efficient equipment.” 

Costs to participating customers include the remainder of equipment costs. 

Incentive amounts are based on the average incentive given in NYSERDA’s EnergySmartSM CIPP program, discounted to 
allow participation by smaller commercial customers. The average CIPP program participant receives $17,000 in incentives. 
We have discounted that number to $9,750. 
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Table 48. Estimated Five-Year Program Budget - C&I Retro-Commissioning Lite 
Year 2 Year 3 Year 4 Year 5 5-Yr Total Total Participant Year 1 

ixed Program Costs 
Implementation & Other Annual Cost $50,000 $0 $0 $0 $0 $50.000 2 8 
DSM Staffing $44,000 $44,000 $44.000 $44,000 $44.000 $220.000 8% 
Program Monitoring & Evaluation $80,000 $80,000 $80,000 $80,000 $80,000 $400.000 14% 

'ariable Progam Costs 
Incentives $1,500 $150,000 $300.000 $450.000 $600.000 $750,000 12.750.000 77% 
Delivery & Other $0 $0 $0 $0 $0 $0 $0 0% 

'otal Budget $324.000 $424.000 $574,000 $724,000 $ 8 7 4 2 E  $2,920.000 100.0% 

This program also serves as a feeder program for the prescriptive program (Program 5 ,  C&I Rebates). 
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Measure 
Small HVAC Optimization (2 units) 

Program 7. Commercial and Industrial HVAC Optimization 

This is a program using an electric measure to produce both gas and electric energy savings. The program was 

designed on the premise that much commercial and industrial Heating Ventilation and Cooling (HVAC) is not 

operating as planned. A typical assignment envisioned in this program is to do on-site testing of HVAC units, and 

review their operation as an integrated building system. For example, out of twelve rooftop units, it is likely that 

two will be operating out of specification due to improper installation, subsequent damage to units, or problems 

with controls. In the case of a large school, built in sections over time, it would not be unusual to find adjacent 

units, some cooling and some heating, and other units damaged while most units are performing as designed. 

Electric Measure Number Incentive Amounts 
25% 
I 

CE-2 -- 

Rationale 
Most buildings have never had a focused look at the working of the HVAC systems. This program will deploy 

HVAC specialists to test units and make recommendations for their efficient operation as a building system. This 

will primarily involve repair of units and control adjustments, but may also involve recommendations for 

modification to air circulation within buildings. 

Participation and Measures 
Measures are listed below. 

Table 49. Measures and Incentives - C&I HVAC Optimization 

Participation is indicated in the table below. 

Table 50. Estimated Participation and Savings - C&I HVAC Optimization 

Potential Participants 6,120 
1 1,234 

2 5  
46 3 

I ^  

_ -  Per Participant Savings (kWji__ - - ~ I-__ 

Marketing Plans 
It is likely that company representatives can help develop lists of buildings that will be likely candidates for this 

program. In addition, there should be coordination with business associations. The budget below provides for 

some general advertising at business events, as well as brochures and premiums. A limiting factor in marketing and 

promotion will be the issue of owner-occupied versus leased space. Better than SO percent of commercial space is 

conditioned bv these units. 
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Program Tracking Considerations 
This is an applied technical program that will be dependent on the quality and completeness of technical drawings 

and brief technical explanation provided by the program staff. Evaluation will rely on this information and may 

also involve spot metering and (where applicable) billing analysis. 

Detailed Budget Plaizs 
An estimated five-year budget for this program is provided below. The anticipated cost for offering this program to 

customers involves budgets for: 

ia Administrative costs to develop, advertise, oversee and monitor the program. 
* Incentives to cover HVAC inspection and evaluation of air flows where necessary. 

Costs to participating customers include the remainder of costs (for repairs to HVAC equipment and remodeling to 

permit better airflow within buildings). 

Table 51. Estimated Five-Year Program Budget - C&I HVAC Optimization 
Cost per Percent o 

Participant Year 1 Year 2 Year 3 Year4 Year5 5-YrTotal Tota 

5% 
23% 
19% 

53% 

Total Budget $138,160 $ I  19,820 $227,040 $188,700 $295,360 $969.080 100.0% 

Fixed Program Costs 
$0 $50.000 

DSM Staffing $44,000 844,000 $44,000 $44,000 $44,000 $220,000 
87,500 $80,000 $185,000 Program Monitoring & Evaluation $10,000 87,500 880,000 

Incentives $560 $34,160 $68.320 $103,040 $137.200 $171,360 $514,080 

Implementation & Other Annual Cost $50,000 $0 $0 $0 

Variable Program Costs 

Delivery & Other $0 $0 $0 80 $0 $0 $0 0% 

This program also serves as a feeder program for the prescriptive program (Program 5 ,  C&I Rebates). 
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Program 8. Commercial and Industrial Audit 

This is a gas and electric energy savings program. The program is targeted to food service facilities and grocery 

store/supermarkets. It consists of refrigeration improvements, improvements to refrigeration to reduce load, and 

restaurant commissioning audits (designed to optimize controls and limit energy losses in food service facilities). 

The program will also serve as a feeder to Program 5 ,  C&I Rebates. 

Refrigeration Tune-up I CE-29 
Refrigeration Casework I CE-30 

Ration ale 
There are consistent energy savings to be obtained from food service facilities (primarily restaurants) and the 

refrigeration end-use in grocery stores and supermarkets. There are three DSM measures in this program, listed in 

the table below. 

50% 
50% 

Participation and Measures 
Measures are listed below. 

I 

Table 52. Measures and Incentives - C&I Audit 

Inn,,,”, I MeasureNumber 1 Incentive 1 -- 

Participation is indicated in the table below. 

Table 53. Estimated Participation and Savings - C&I Audit 

Marketing Plans 
It is likely that company representatives can develop lists of buildings that will be likely candidates for this 

program. In addition, there should be coordination with business associations. The budget below provides for 

incentives and some general advertising at business events, as well as, brochures. 
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Prograni Tracking Corisiderations 
This is an applied technical program that will be dependent on the quality and completeness of technical drawings 

and brief technical explanation provided by the program staff developed on-site for each project. Evaluation will 

rely on this information and may also involve spot metering and (where applicable) billing analysis. 

Detailed Budget Plans 
An estimated five-year budget for this program is provided below. The anticipated cost for offering this program to 

customers involves budgets for: 

e Administrative costs to develop, advertise, oversee and monitor the program. 
0 Incentives to cover a portion of the audits and tune-ups. 

Costs to participating customers include the remainder of incremental costs not covered by the incentives. If 

additional incentive is found to be necessary to increase participation rates, Duke Energy could consider paying 100 

percent of the audit costs if clients install recommended measures. 

Table 54. Estimated Five-Year Program Budget - C&I Audit 
-.-._l- 

Year 5 5-Yr Total Percent 01 Cost per Year 1 Year 2 Year 3 Year4 
Fixed Projym Costs 

lniplernentation & Other Annual Cost $50,000 $0 $0 $0 $0 $50,000 1 I %  

Program Monitoring & Evaluation $10,000 $7,500 $80,000 $7,500 $80.000 $185,000 39% 
DSM Staffing $22,000 $22.000 $22.000 $22.000 $22,000 $ I  10,000 23 % 

Variable Program Costs 
Incentives $790 $7.1 IO  $14.220 $21.330 $28,440 $35,550 $106,650 23% 
Delivery & Other $130 $1,170 $2,340 $3,510 $4.680 $5,850 $17,550 4% 

Total Budget $90,280 $46,060 $126,840 $62,620 $143,400 $469,200 100.0% 

This program also serves as a feeder program for the prescriptive program (Program 5 ,  C&I Rebates). 
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Measure 

Integrated Building Design All Electric 
Integrated Building Design Electric/Gas 

Program 9. Commercial and Industrial New Construction 
This is a gas and electricity energy savings program. The program targets new commercial and industrial 

construction. The program provides rebates for developing projects that are at least 30 percent more efficient than 

the newest ASHRAE code. Incentives are offered to project owners or, for government buildings, to the design 

team. These incentives will cover SO percent of the incremental cost difference between standard and energy 

efficient equipment, or the amount of the incentive will be enough to decrease the incremental cost to a 1 .S yea  

payback, whichever is less. The focus of this program is on integrated design. Prospective vendors should be 

asked to propose a method of determining incremental cost for Duke Energy review. As a control tool, for the first 

nine months of each year, no project may be allocated more than 10 percent of the budget allocated for efficiency 

improvements for this program. 

Measure Number 
Electric Gas 

CE-9 50% of Incremental Cost 
CG-23 50% of Incremental Cost 

Incentive Amounts 

This program is based on National Grid's Design 2000 Plus program. For comparison, Western Mass Electric's 

(WMECo's) Energy Conscious Construction program covers most costs plus, for larger and complex projects, 

provides design assistance.l' National Grid's Design 2000 Plus program initially covered 60 to 90 percent of 

incremental cost plus a comprehensive design approach for larger and complex projects.20 More recently, as a 

mature program, National Grid Design 2000 Plus now covers 75 percent of incremental cost.21 The program will 

follow the Advanced Buildings System approach developed by the New Buildings Institute." 

Rationale 
This program is designed to overcome first cost barriers by providing incentives that cover the incremental cost, 

and to provide information to prqject developers and design teams. Payback can be on the order of three to five 

years. The trend for this type of program is now towards prescription packages. 

Participation arid Measures 
Measures are listed below. 

Table 55. Measures and Incentives - C&I New Construction 

") See: ~ ~ w . w m e c o  coin/business/saveenergy/energyefficiencyprograms~ 
2" See: w w w x e e e  orghtili ty/F)angriddcsign2000"p~f~ 
2'  See: www natioiia~gri~us.coin/niasse~ectric/busincss/energye~~/~~new.asp. 
2 2  See: http.//www.advancedbuildiiigs.net/inde"htm. Note that leading programs are adopting the NBI approach. 
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Projected participation is shown in the table below. 
February 9,2009 

Percent 01 
Participant Year 1 Year 2 Year 3 Year 4 Year 5 5-Yr Total Total 

"- 
Cost per 

Fixed Program Costs 
Implementation X Other Annool Cost $20.000 $0 $0 $0 $0 $20,000 4% 
DSM Stdfing $22,000 $22,000 $22,000 $22,000 $22,000 $I 10,000 21% 
Program Monitoring X Ev;iluation $10,000 $7,500 $80,000 $7,500 $80,000 $ I85,OOO 35% 

Incentives % I  2.350 $24,700 $37,050 $37,050 $37,050 $74,100 $209,950 39% 
Delivery X Other $500 $ I.000 $1,500 $1,500 $1,500 $3,000 $8,500 2% 

Told Budget -- $77,700 $68,050 $140,550 $68,050 $179.100 $533,450 100.0% 

V;iri:ible Prograin Costs 

Table 56. Estimated Participation and Savings - C&I New Construction 

Marketing Plan 
The target of the marketing effort will be the project owners and the design teams. Programs of this type usually 

involve direct personal relationship building, training sessions or seminars, direct marketing, and meetings. 

Program Tracking Considerations 
New construction projects present a particular challenge for program tracking since there is not an actual baseline 

building to compare to the new structure. This means that the contrast to baseline conditions will require 

siinulation software that can model the incremental energy efficiency improvements. The specific assumptions 

built-in to the model should be recorded so that they are evident, and the simulation software package employed 

must be in general use for DSM applications in which current practice (as built) conditions are used to develop the 

energy savings that derive from the measures installed. Simulation software is required to take sometime complex 

interaction effects into account. 

Detailed Budget Plans 
An estimated five-year budget for this program is provided below. The anticipated cost to Duke Energy for 

offering this program to customers involves budgets for: 

* Administrative costs to develop, advertise, oversee and monitor the program. 
* Incentives for the installation of recommended measures as demonstrated through the provision of receipts 

by the customer. 

Costs to participating customers include the customer share of the costs of covered measures and equipment and 

installation costs. 
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Program 10. Residential Whole House 

This is a gas and electricity energy savings program. The program includes the two residential energy assessment 

options that are carried out iemotely, by mail or Internet and an on-site audit with direct installation of minor 

measures. In both remote options, a residential customer can conduct a residential energy assessment using a 

computerized home energy auditing program. The remote audit program is the same for both the Internet and mail 

options, and works by linking to actual billing data for the residential account. The remote program is open to all 

customers and free to all customers. However, the program will work best for gas and electric heat customers and 

this is the focus of the remote audit program. In addition, for gas and electric heat customers who complete the 

remote audit, Duke Energy will send a small kit of energy efficiency items. As a more advanced option, the 

program will also offer an on-site audit for Duke Energy's electric heat customers for a $SO fee, as discussed below. 

The savings in the remote elements of this program are computed based on the items in the kit, and no savings is 

assumed for the remote audit step. 

Rationale 
The remote elements of this program are open to all residential customers at no charge to provide easy access to 

energy efficiency recommendations tailored to the home. Since it is conducted by Internet or mail, it can be done 

to suit a customer's schedule. The remote elements are an entry-level degree of customer engagement, providing a 

way for customers to begin to get direct information on what they can do to make their home more energy efficient. 

For homes with gas or electric heat, the separate program element for an on-site energy audit with direct install of 

minor measures provides the option of a higher level in-home audit for a small fee, refunded ifaudit 

recormzendatiorzs are inzpleineizted. The on-site audit program element targets households in existing single family 

homes and condos and (with a different permission structure) for multifamily dwellings. The program includes an 

on-site audit and encourages households to save electricity through the installation of energy efficiency measures. 

The audit, for example, might recommend air sealing, insulation, and other measures. 

The On-Site Audit with direct install program element will provide households with a walk-through examination of 

their home by a trained auditorkontractor using standard audit software for identifying existing conditions related 

to electric energy usage. The auditor will identify specific energy saving opportunities that could be installed by 

the contractor upon approval of a job scope by the customer. The contractor will convey energy saving tips during 

the walk-through, and attempt to be comprehensive in their assessment of opportunities regardless of their 

particular specialization. Customers will pay $SO of the audit cost, and have their audit cost credited to their bill if 

they proceed with installation of at least one of the recommended measures. The recommendations of the auditor 

are expected to be standard measures associated with whole house weatherization, such as ceiling insulation, wall 

insulation, air sealing, etc. 

At the same time, during the walk-through audit, the contractor will install the measures i n  the Direct Install Kit at 

no cost to the customer and additional low-cost measures (see Table 58). At the conclusion of the site visit, 
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customers will be provided with a check list of preliminary recommendations from the audit, to be followed within 

one week by a full report generated by the audit software. The program will take credit for kit measures after 

degrading the kit savings for expected installation rates. Expected installation rates of 80 percent for CFL’s, 60 

percent for showerheads, and 75 percent for aerators were used to calculate program savings for the mailed kits. 

Savings from the on-site audit are only counted for installed measures at the time of the audit and recommended 

measures subsequently installed and rebated. There is a 50 percent incentive for recommended measures beyond 

those directly installed during the audit. 

February 9,2009 

The package of direct install measures is modeled after Wisconsin’s Home Performance with Energy Star program 

with emphasis on their E-Saver Kit component, which includes these measures plus a programmable thermostat, 

but only included one CFL..23 Programmable thermostats have recently become controversial (see Appendix). To 

overcome problems with programmable thermostats, the program will focus on easy-to-read, easy-to-use equipment 

and provide customer education. 

The remote elements provide easy access to energy saving information tailored using computerized energy use 

information and an electronic protocol. The on-site audit with direct install of minor measures program element 

provides a step up to an on-site audit. This program element, in addition, may serve as a predecessor to a full Home 

Performance with Energy Star program, providing a framework to work with contractors to develop Home 

Performance with Energy Star, if such a program is desired in the second program cycle. 

Participation and Measures 
Measures are shown in the table below, and may be added or subtracted during the program based on experience. 

Table 58. Measures and Incentives - Residential Whole House 

23 State of Wisconsin Department of Administration Focus on Energy Statewide Evaluation, Evaluation of the Home 
Performance with Energy STAR Whole House Component, April 24, 2003. 
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There is no cost in the remote program elements to participating customers for the remote audit and kit. There is a 

$SO fee for the on-site audit, however this is credited to the bill if at least one program recommended measure is 

installed (recommended measures will be supported by the company at a SO% rebate). 

February 9,2009 

Program Incremental Percent 
Year Particinants Particination kWIi Saved kW Saved 

Projected participation by year is shown in the table below. Most participants are expected to be remote only with 

the remainder receiving the on-site audit. 

CCF Saved 

Table 59. Estiniated Participation and Savings - Residential Whole House 

1 16,900 

Marketing Plans 
Duke Energy will need to actively market this program in customer communications, such as bill stuffers. 

Employees can also make customers aware of this program if they contact the company about energy efficiency or 

a need to lower bills. The remote program elements are low-involvement lead-in programs that will help develop 

prospects for other programs. 

In developing the kit for the remote program elements, strategic attention should be placed on the kit as a marketing 

tool. First, insure that the kit items are attractively packaged and that the package itself is attractive. The focus 

should be on making the kits attractive and interesting as well as technical. Possibly some non-energy but useful 

health and safety items can be included, as well as helpful literature. Since many customeis are more interested in 

“green” items to try to reduce carbon and save the planet, marketing staff should ask for suggestions and perhaps 

create a “green” theme. For example, one year the Washington DC Energy Office obtained a tire gauge for 

inclusion in each kit, donated by a local business. For the basic kit items, it is important to consider the value of 

paying a bit more for “higher end” better performing and better looking items. Again, the kit is part of the 

marketing and promotion of this program. The kits should also be available at cost from the company’s website. 

The on-site program element represents a step up in engagement and commitment for an on-site energy audit that 

can lead to full weatherization retrofit with a S O  percent level of support from the utility company. As noted above, 

the on-site element can be developed into a full Home Performance with Energy Star program for the second 

program cycle. 
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Prograin Tracking Coizsiderations 
The program elements in this program (remote and on-site) are packaged programs provided by a vendor. All data 

requirements should be part of the program database. 

Detailed Budget Plaits 
An estimated five-year budget for this program is provided below. The anticipated cost to Duke Energy for 

offering this program to customers involves budgets for: 

* Administrative costs to develop, advertise, oversee and monitor the program. 
0 Direct program costs, including a veiidorized Internetlmail-in energy assessment program. 
* Direct program costs for the auditldirect install vendor. 

There is no cost in the remote program elements to participating customers for the remote audit and kit. There is a 

fifty dollar fee for the on-site audit, however this is credited to the bill if at least one program recommended 

measure is installed (recommended measures will be supported by the company at a SO% rebate). 

Table 60. Estimated Five-Year Program Budget - Residential Whole House 
I- Cost per Percent ;;il 

Participant Year 1 Year 2 Year 3 Year 4 Year S S-Yr Tolal Tolal 
Fixed Program Costs 

Implementation & Other Annual Cost $20.000 $0 $0 $0 $0 $20,000 2% 
DSM Staffing $44.000 $44,000 $44,000 $44,000 $44,000 $220,000 17% 
Program Monitoring & Evaluation $10,000 $7,500 $80,000 $7.500 $100,000 $205,000 16% 

Incentives $69 $60,269 $100,517 $140,696 $160,786 $180,875 $643,142 50% 
Delivery & Other $20 $17,520 $29,220 $40,900 $46.740 $52,580 $186,960 15% 

Total Budget $151,789 $181,237 $305,596 $259,026 $377,455 $1,275,102 100.0% 

Variable Program Costs 
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Program 11. Residential Rebates 
This program is designed to produce both gas and electric energy savings. The Residential Rebates program is 

focused on rebates for CFLs and energy efficient appliances. 

The promotion will provide rebate coupons to Duke Energy customers toward the purchase of CFL.s, LEDs, and 

energy efficient appliances. The coupon approach gives the program administrator direct control over where 

coupons will be made available and for which sales outlets.24 

The dollar amount for the appliance incentive for this promotion is lower than niiglzt be expected based on industry 

experience in prior years. This is due in part to recent changes in the Energy Star program and the overall success 

of the Energy Star strategy as demonstrated by the gradual increase in energy efficiency of base case (non-Energy 

Star) equivalent products. This is also why refrigerators and dishwashers are not included among the appliances for 

which rebates are provided. 

For clothes washers, MEEA utilities have been using a $75 to $100 rebate, however this amount includes an 

arranged manufacturer rebate of $25 to $50. According to a September 2006 Consortium for Energy Efficiency 

(CEE) report, Alliant Energy provided a $50 rebate for vertical axis and a $100 rebate for horizontal axis clothes 

washers. To communicate a consistent message, the rebate for clothes washers is set at $100. Efficiency Vermont 

provided a $SO rebate for a CEE Tier 3a clothes washer and $25 for a room AC. The Long Island Power Authority 

clothes washer rebate is $15, $35, or $SO to customers along with a $SO clothes washer rebate for builders who 

install a clothes washer with a modified energy factor (MEF) of 2.0 or highere2’ National Grid provides a $100 

clothes washer rebate for washers with MEF of 1.8 or higher. United Illuminating and Connecticut L&ht & Power 

both provide a $20 or $SO clothes washer rebate. Sacramento Municipal Utility District (SMIJD) has clothes 

washer rebates at $75 and $12.5 depending on CEE tier level. 

The coupon approach is available as a “packaged” approach through Energy Federation Incorporated (EFI), which can also 
provide coupon processing services (www.efi.org). WECC administers several similar programs. Marketing and promotional 
plans for this program area have been developed collaboratively through the Consortium for Energy Efficiency (CEE). Part of 
the reality of this kind of program is the need to work through a program vendor. The vendor offers a full package of features, 
one of the most important of which is contact with the national offices of big-box and other chain stores. Duke Energy may 
also want to explore making promotions available through locally owned and operated stores. Big-box stores are already 
primed and looking for cooperation with utilities and program vendors in this area will already have relationships with national 
offices of the big-box stores that can be activated for Duke Energy. For lighting promotions, Wal-Mart has announced a major 
CFL initiative designed to introduce at least one CFL to each of its 100 million US customers over the next few years. In 
initiating this campaign, Wal-Mart has devoted additional shelf space to CFLs and arranged with GE for an initial 21 percent 
cut in the price of CFL,s. We can expect a number of promotions for 4-packs, 6-packs, 12-packs, an increasing variety of bulb 
types, and possible additional price reductions. Although this initiative has received major buzz, other stores, such as Home 
Depot and Lowe’s are implementing similar CFL, promotions, and a trip to any of these big-box stores will show that extensive 
shelf space is now dedicated to promotion of a wide variety of Energy Star CFLs. These big-box initiatives are compatible 
with the lighting promotion design and can be viewed as additional leverage for program efforts. Utilities with current CFL 
DSM programs have been working with both local and big box retailers, and see any further contributions on the part of 
manufacturers and retailers in  cutting prices and extending promotions as contributing to their programs 
25 The higher the MEF, the more efficient the clothes washer. 

24 
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Rationale 
The appliance and lighting program elements both improve the product mix in favor of energy efficient 

technologies for the service territory by promoting the purchase and stocking of efficient replacement units. 

Appliance promotions are best developed on a national level with participation by utilities and governments. 

Energy Star has overcome all of the defects of the earlier local or regional promotional programs through a single 

national program structured to periodically advance program standards and regulate minimum efficiencies. At the 

same time, i t  is structured to work with regional marketing initiatives and local promotion.26 

CFL 8 

CFL promotions are also best developed by leveraging national campaigns (such as "Save a Light - Save the 

World"), including federal investments in marketing and promotion by EPA and the now coordinated efforts 

developed through utility cooperation with big-box stores. 

RE-32 $8 

Participation and Measures 
Measures are shown in the table below. 

LED Holiday Light Strings NA 

Table 61. Measures and Incentives - Residential Rebates 

I Up to 3 free if 3 or more traded in 

Incentive Amount Measure Number 
Gas Electric I MeasuresProgram Element 

Energy Star Clothes Washers RE-28 $100 per unit 
Gas Water Heater I I 1 

Gas Clo 

I 
I 

ices nrver 
I I RG-2 I $2.5 Der unit  I 
I I RG,-4 I $25 Der unit I 

I Tankless Water Heater I 9; 125 Der unit I 
1 HE Furnace AFUE 92-1- I 

f I $6 I 

Light Emitting Diode (LED) Holiday Light Strings, the last measure listed in Table 61 is included as a promotional 

item, and is not part of Measure RE-32 or a tested measure. The Holiday Lighting Exchange has proven to be a 

very well accepted part of the energy efficiency efforts in California and Alaska. In California it helps focus public 

attention on the greater energy efficiency effort. In the California programs (run throughout the state) in  the month 

of December the utilities include L,ED Holiday Light Strings in their standard CFL exchange programs. Customers 

may bring in three or more strings of old inefficient holiday lights and exchange them for up to three strings of LED 

Holiday Lights.27 

26 For example, for the history of the residential clothes washer initiative, see She1 Feldman Management Consulting, Research 
into Action incorporated, and Xenergy incorporated, The Residential Clothes Washer Initiative, A Case Study of the 
Contributions of a Collaborative Effort to Transform the Market, prepared for the Consortium for Energy Efficiency, June 
200 1 (http://www.cee 1 .org/eval/RCWI-eval.pdf). 
*' The new L,ED holiday lights use only 0.04 watts per bulb (compare with 0.4 watts for newer miniature lights or 5 wattshulb 
for C7 screw-in lights, or 10 watts per standard bulb). The retail cost of a string of 100 LED lights is approximately 3 times the 
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Projected participation by year is shown in the table below. 
Fe‘ebruory 9, 2009 

I 

Table 62. Estimated Participation and Savings - Residential Rebates 

Cumulative 1 52,605 I 450% I 17,412,255 I 3,3 I 1  I ( 1 16,207j 

Marketing Plans 
Proposed marketing efforts include the use of utility bill stuffers, and coordinated advertising with selected retail 

outlets. This type of program is best implemented using implementation vendors and the program elements already 

exist in nationally available programs for utilities to implement, and selection of a regional vendor will provide 

added value in the form of detailed program and technology knowledge and relationships. A basic assumption in 

the development of this program is that it is not so much the size of the rebate so much as the existence of a rebate 

and the skill in developing engaging promotions and long-term relationships with the appliance industry and dealers 

that will help move the more energy-efficient products.28v 29 

The basic marketing goals for the appliance program elements come from the Consortium for Energy Efficiency 

and are provided below:30 

0 Consumers understand and value the benefits from energy-efficient features. 
0 Retail sales force is knowledgeable about Energy Star and considers i t  a meaningful distinction for 

making a sale. 
0 Manufacturers market and promote energy-efficient products and/or features. 
0 Energy efficiency, defined by Energy Star performance levels, becomes a standard feature or is available 

across all manufacturers’ product lines. 
9 Energy Star represents the most energy efficient quality products available. 

cost of a string of 100 miniature lights. To work out a comparison, assume that lights arc used 5 hrs/day or 150 hours for a 
month. For current information, see Questline, “Lighting LJp the Holidays: An Energy Cost Comparison” at 
www.questline.com/Article.aspx?userID=36S464&articleID=34S7&NL=5439. We thank Betsy Krieg at Pacific Gas & 
Electric for this updated information. When run as an exchange, we have observed that the majority of strings turned in appear 
to be the 10 watt and 5 watt bulbs. For strings of 100 bulbs this replacement by 0 04 watt LED bulbs is a major difference for 
this end-use. 

See the WECC paper on residential appliances at http://www aceee.org/utility/ngbestprac/wecc pdf. Note that this paper is 
for a natural gas clothes washer program, however “lessons learned” regarding relationships and promotion would apply across 
appliance programs. 

A review of rebates offered across the US indicates that most utilities are offering rebates from this kind of marketing and 
promotional perspective rather than from a direct resource acquisition perspective. See the Database of State Incentives for 
Renewables & Efficiency, (DSIRE), maintained by the North Carolina Solar Center for the Interstate Renewable Energy 
Council (IREC) funded by the U.S. Department of Energy (DSIRE) at 
(http://www.dsireusa.org/library/includes/techno.cfm?EE= 1 &RE=O). 
30 CEE’s National Residential Home Appliance Market Transformation Strategic Plan, December 2000 
(http://www.cee 1 .org/resid/seha/seha-plan.php3). 

29 
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The Energy Star residential lighting promotion will parallel the Energy Star appliance promotion to reach 

residential customers through retail outlets. The lighting promotion provides direct incentives to consumers to 

facilitate their purchase of energy-efficient lights, The incentive is in the form of discounted pricing available for 

lighting products that carry the Energy Star logo 

This program is justified based on direct energy savings targets but also has a significant market transformation 

dimension. Generally, throughout the IJS, the Energy Star program has been affecting the types of lighting products 

available in stores: 

0 The relative amount of available lighting shelf space assigned to Energy Star lighting products is 
increasing dramatically in “big box” stores. 

0 The quality of CFL, lighting has dramatically increased. 
0 The diversity of CFL styles and applications has greatly increased. 
0 There has been as sizable decrease i n  the cost of energy-efficient lighting, and with it an increase in store 

sponsored promotions featuring price discounts. 
0 At the same time, there is still variation in lighting quality between manufacturers and types of CFLs. 

In this program, Duke Energy will be an active participant in the US Energy Star campaign. Through this 

participation, it is expected that the company will move more Energy Star lighting into retail stores, help make 

energy efficient lighting more affordable to its customers, and provide a continuing and responsible guidance and 

energy efficiency education message to customers. 

Incentives will be implemented by coupons, in-store markdowns, or upstream manufacturer buy-downs. A coupon 

approach is more suitable for a service territory because i t  gives the program administrator direct control over 

where coupons are available and for which sales outlets.” The lighting promotion program is modeled after a set of 

promotional programs that is implemented by Energy Federation Incorporated. These programs are sponsored by 

Connecticut Light and Power, United Illuminating Company, the Cape Light Compact, National Grid, NSTAR 

Electric, and Western Massachusetts Electric. 

Program Tracking Considerations 
Data collection and documentation for program purposes and monthly/annual reporting will be included as features 

of the vendor program “package.” Data estimation of the baseline market and market potential for the specific 

Energy Star appliances promoted should be refined as a part of the vendor services and developed for each product 

type. Data estimation of the baseline market and market potential for Energy Star bulbs and fixtures in the DEK 

service temtory should be refined as a part of the vendor services and developed for each product type (CFL, type 

of CFL, CFL pack, L.ED holiday lights). In addition, for the program evaluation, data collection to compute free- 

riders and spillover effects for computing Net-to-Gross iatios will need to be worked out prior to program 

31 An alternative or parallel approach is the “lighting catalog,” which can be an extensive catalog of lighting options offered by 
a fulfillment vendor or a simple option for purchase of limited types of CFL.s over the Duke Energy website For customers 
not near a cooperating big box or local store, an Internet option is a valuable addition from a customer service perspective. At 
the same time, there is a ‘trade off since the market transformation dimension of this program is better met by working with 
existing supply channels and existing retail outlets. 
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implementation, and responsibilities for collecting data inputs will need to be carefully defined along with workable 

accountability relationslips. 

Detailed Budget Plans 
As in the other programs, the anticipated cost to Duke Energy for offering this program to customers involves 

budgets for: 

0 Administrative costs to develop, advertise, oversee and monitor the program. 
e Vendor services for the program vendor (assuming use of existing turnkey program elements). 
0 Incentives for the installation of approved measures as demonstrated through the provision of coupons 

collected and processed from the retail outlets. 

The cost to participating customers is the customer’s share of the cost (cost of product after the rebate). 

Table 63. Estimated Five-Year Program Budget - Residential Rebates 
Cos1 per Percent 01 

Participant Year 1 Yew 2 Year 3 Year4 Year5 5-YrTotal Total 
Fixed Program Costs 

Implementation & Olher Annual Cost $20,000 $0 $0 $0 $0 $20,000 2% 
DSM Staffing $22,000 $22,000 $22,000 $22,000 $22,000 $ I  10,000 9% 
Program Monitoring & Evaluation $ 10,000 $0 $100,000 $7,500 $80.000 $197,500 17% 

Incentives $ 1 1  $40,104 $93,577 $120.313 $160,418 $187,154 $601,567 50% 
Delivery & Oriier $5 $17,535 $40,915 $52,605 $70,140 $81,830 $263,025 22% 

Total Budget --- $109,639 $156.492 $294,918 $260,058 $370,984 _._ $1,192,092 100.0% 

Variable Program Costs 
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Program 12. Residential Appliance Recycling 

This is an electricity savings program. The recycling program improves the in-service technology mix for the 

service territory by removing energy hog appliances and deleting them from existence in an environmentally 

friendly way. Appliance recycling is available primarily through two national program vendors, both of which 

bring the necessary environmentally sound technologies and procedures to the program. 

Measure 
RefrigeratiodFreezer Recycling 

Window AC Unit Recycling 

This program targets households with second refrigerators or freezers. The program will provide free refrigerator 

and or freezer pick up- The contractor will pick up, disable, and recycle the unit(s). Once Duke Energy receives 

verification that the refrigerator has been recycled, the customer will receive a $30 incentive. This number is based 

on the amount offered by Nevada Power C~mpany .~ ’  

Electric Measure Number Incentive Amount 

(Optional, may be developed, 
discuss with vendor) 

RE-26 $30 

$20 

Rationale 
This program targets residential customers with second refrigerators or freezers, preferably those older than 1997. 

The program is designed to take these inefficient older refrigerators off the market entirely, and to do so in an 

environmentally-sustainable manner. Duke Energy will pay a $30 incentive to each customer to help persuade 

them to get rid of the second refrigerator or freezer, and will also cover the cost associated with removing the 

refrigerator or freezer and recycling its components. As a program option, old window AC units may also be 

picked up ($20 customer incentive) from homes in which a visit is scheduled to pick up a refrigerator or a freezer. 

This option is now being developed by the firms that operate this type of program and may be explored with the 

bidders. 

Participation and Measures 
Measures are shown below. 

Table 64. Measures and Incentives - Residential Appliance Recycling 

The $30 incentive is based on the Ncvada Power Company incentive, which has elicited a strong positive response from 32 

customers Wisconsin Public Services offers a $50 incentive, but we believe Duke Energy’s program will be successful with the 
lower incentive amount 
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Table 65. Estimated Participation and Savings - Residential Appliance Recycling 

Marketing Plans 
This program will be marketed directly to consumers through bill inserts, direct mailing materials, and through 

refrigerator distributors. The program will need to mail information to customers on a regular schedule (twice a 

year basis, or more frequently as needed to produce the desired participation rates), and through point-of-purchase 

information at trade ally facilities. The two primary program vendors for this type of program are Appliance 

Recycling Centers of America, Inc. (ARCA)33 and JACO Environmental, Inc. (JAC0)34. 

Program Tracking Considerations 
The program vendor will be required to supply a detail database sufficient to demonstrate the age and condition of 

units picked up and also to demonstrate that the units are properly destroyed and recycled. In addition, the database 

should be sufficient to supply data necessary for program evaluation. 

Detailed Budget Plans 
An estimated five-year budget for this program is provided below. The anticipated cost to Duke Energy includes: 

e Administrative costs to develop, advertise, oversee and monitor the program. 
e Incentive payments to customers of $30. 
0 Contractor payment. 

There are no costs to participating customers. 

Table 66. Estimated Five-Year Program Budget - Residential Appliance Recycling - 
Cost per Percent 01 

Parlicipant Year 1 Year 2 Year 3 Year 4 Year 5 5-Yr Total Total 
Fixed Program Costs 

Implementation & Other Annual Cost $20,000 $0 $0 $0 $0 $20.000 1 %  
DSM Staffing $22,000 $22,000 $22,000 $22,000 $722,000 $ 1  10.000 5% 
Program Monitoring & Evaluation $10,000 $0 $100,000 $7,500 $80,000 $197,500 10% 

Incentives $165 $241.725 $290,070 $338,415 $386,760 $434.940 $1,691,910 84% 
Variable Prograin Costs 

Delivery & Other $0 $0 $0 $0 $0 
Total Budget $293,725 $312,070 $460,415 $416,260 $536.9:; $ 2 . 0 1 9 . 4 ~ ~  1 0 0 . ~ ~ 1  

33 Appliance Recycling Centers of America, Inc. (ARCA), 7400 Excelsior Blvd., Minneapolis, MN 55426 [952-930-9000] 
[www.arcainc.com]. 
34 JACO Environmental, Inc. (JACO), 7 I 15 Larimer Road, Everett, WA 98208 [425-290-629 11 [wwwljacoinc.net]. 
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Program 13. Residential New Construction 
This is a gas and electricity energy saving, “beyond Energy Star” strategy for new residential construction. Recent 

changes in Energy Star and the general success of Energy Star in improving the performance of baseline (Non 

Energy Star) new homes have negatively affected the cost-effectiveness of the standard Energy Star program. In 

the Energy Star program, there are many builder pathways (called Building Options Packages) to enable 

manufacturers to meet Energy Star criteria. Many Energy Star builders, in order to be sure of meeting the Energy 

Star criterion, now build beyond it. From a utility perspective, supporting “beyond Energy Star“ homes is the only 

viable option to insure cost-effectiveness of this program element. 

Energy Star homes are homes that are independently certified and are more efficient, comfortable and durable than 

standard homes constructed according to local building codes. Energy Star homes feature additional insulation; 

better windows, doors and bath ventilation; and high efficiency appliances such as furnaces, AC units, heat pumps, 

and water heaters. These improvements beyond current practice typically cost home buyers a factor of two to three 

times the actual cost to builders for the energy efficiency improvements. This provides excellent leverage in an 

upstream program model that can provide something like two to three times the customer value for each dollar of 

upstream buy down. 

The builder pathway indicated in the table above is an example taken from the set of possible pathways -builder 

options that that will produce a “beyond Energy Star” result. A package such as this is essential to keep the 

program cost-effective. The incremental cost of $3,000 per home plus a $400 inspection fee in the illustrative 

measure package represents a generalized measure package. 

Incentives for new residential buildings programs vary greatly across utilities. For example, the Eugene Water and 

Electric Board (EWEB) provides incentives of $2.50 or $1,000, and other utilities in the Pacific Northwest states 

provide $1,000, $1,500, or $2,000. NYSERDA and L,ong Island Power Authority (LLPA) in New York provide 

incentives from $750 to $3,500 to builders of Energy Star homes. New Hampshire utilities provide up to $3,000. 

Southern California Edison provides incentives up to $700, depending on climate zone. 

Rationale 
The Energy Star Plus program element is necessary due to the overall success of the Energy Star concept. Baseline 

homes have become increasingly energy efficient, enough so that to mitigate the risk of not being cost-effective, 

program homes must be taken to a beyond Energy Star level of performance. 
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Participatioiz and Measures 
Measures are shown below. 

Table 67. Measures and Incentives - Residential New Construction 

February 9, 2009 

Note that the $1,500 incentive amount for electric Energy Star construction is a melded value (see discussion of this 

measure in the measure appendix). 

Projected participation by year is shown in the table below. 

Table 68. Estimated Participation and Savings - Residential New Construction 

- -_  _-  

Marketing Plans 
For beyond Energy Star homes, only the top income segments are likely to be effectively in the market for very 

energy efficient new homes. This is particularly so now with problems in mortgage markets and general tightening 

of credit. The financial incentive is provided directly to homebuilders to help offset the additional cost to build an 

Energy Star home. This gives the incentive a multiplier of between two and three. This program element is a 

vendor delivered program requiring an experienced Energy Star program vendor. The program vendor provides all 

of the detailed knowledge and relationships to put the program i n  place with a restricted set of measures to reach 

savings levels significantly beyond Energy Star using a set of builder options packages. While the customer has 

higher first cost, the customer pays less for eneigy over the life of the home and on a life cycle basis comes out well 

ahead financially. The program vendor will also provide the established channels to national builders, establish 

relationships with local builders, and will come supplied with all manner of promotional materials. 

The key, according to the Texas Energy Star program is in piomoting the value of the brand to builders who would 

like to differentiate their product. Marketing methods include: 

0 Newspaper and real estate guide ads 
0 Signage 
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0 Marketing materials 
0 Builder and subcontractor training and ongoing technical assistance 
0 Training in the advantages of Energy Star homes for all the builders, sales staff, realtors, and the lending 

community. 
e Seminars and literature targeted at consumers. This is a valuable addition to a marketing effort because 

consiimers can create a market pull. 

Key points to include in a beyond Energy Stai program element a1-11~~~ 

Establish a single stable multi-year approach. This will give stability to builders and allow the program to 
grow more readily. 

0 Establish a single, simple, and high program standard of efficiency This is important because it  lets 
builders know where they stand and what is expected. 

0 Establish good relationships with area builders and developers. 
0 Ensure that staff professionalism, delivery systems, equipment, marketing materials and quality assurance 

are all of high quality. 
0 Maintain strict adherence to specifications based on sound building science and economics to maintain 

program credibility and consistency. 
0 Establish a process for certifying and documenting homes built to requirements.36 
0 Develop a solid infrastructure of experienced, well-known and respected organizations. 
0 Develop targeted incentives that are well cool dinated with marketing and other service-related materials. 
0 Coordinate with health and safety standards and codes for residential construction. 
0 Provide ongoing technical training for builders and subcontractors. 
0 Promote builders buy-in into the program by getting them financially invested in the program through 

advertising, building requirements, and training so they will support all aspects of the program.37 
0 New construction is an excellent area to review for strategic combination of gas and electric energy 

efficiency measures. 

Program Tracking Coitsiderations 
As Energy Star homes, Energy Star Plus homes are certified by HERS raters, and Duke Energy will need to work 

with the HERS raters and the program vendor to establish a workable data tracking system. There are several 

models for this system, for example the “Dashboard” system developed by Paragon Consulting Services. 

Detailed Budget Plait 
An estimated five-year budget for this program is provided below. The anticipated cost to Duke Energy for the 

beyond Energy Star program element involves costs for: 

0 Administrative costs to develop, oversee, and monitor the program. A vendor contract to market and 
deliver the new home program, including funding of HERS raters. 

0 Cooperative advertising budget as part of an inclusive marketing and promotional budget. 
0 Incentives to be paid to the builder. 

Costs to participating customers include the customer’s outlay for any remaining incremental cost of the Energy 

Star Plus home. 

35 Drawn from Vermont Energy Star Program, managed by Efficiency Vermont. 
36 Texas Energy Star Program. 
37 Texas Energy Star Program. 
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Table 69. Estimated Five-Year Prograni Budget - Residential New Construction 
Cost per Percent oi 

Participant Year 1 Year 2 Year 3 Year4 Year 5 5-Yr Total Total 
Fixed Program Costs 

Implementation & Other Annual Cost $10,000 $0 $0 $0 $0 $10,000 2% 
DSM Staffing $22,000 s22.0w $L2,000 $22,000 $22,000 $ 1  10,000 20% 
Program Monitoring & E,valuation $ 15,000 $ I0.000 $60.000 $ 10,000 $60,000 6 155,000 29 % 

Variable Program Costs 
Incentives $960 $14.400 $28,800 $43,200 $47.200 $43,200 $172.800 32% 
Delivery & Other $500 $7,500 $15,000 $22,500 $22.500 $22,500 $90,000 17% 

Total Budget $68,900 $75,800 $147,700 _, $97,700 $147,700 $537,800 100.0% 
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Program 14. Residential Solar Siting 

This is a gas and electric energy savings program. Passive solar design and orientation reduce a home's heating and 

cooling costs and makes the home more comfortable with better lighting and better internal temperature control. 

Here we focus on orientation (we include in the orientation shifting existing plans for windows to place more on the 

south side of the home and additional passive solar measures may be optionally included).38 This program differs 

from the others in that, i n  addition to assisting with solar siting of individual homes, Duke Energy will work with 

local, county and state code authorities with the goal of inserting a preference for solar siting into building codes. 

This provision would require consideration of solar siting, but would not make solar siting mandatory. It would 

also remove all legal barriers to solar siting. 

Rationale 
Passive solar orientation places a home on the building site in such a way that the home takes full advantage of the 

sun's natural heat. With the long side of the home facing to the south, the structure will capture solar heat in the 

winter and block solar gain in the summer.39 While there is no need to change the house design, moving windows 

to the home's south side will enhance its solar performance. If the south-facing window area reaches 8 to 10 

percent of floor area, the home can be called "sun tempered." This is an inexpensive way to gain a substantial and 

long term energy savings advantage. Design for shading is an important consideration in this program. 

A full-fledged "passive solar" home has south facing glass area of 15 to 20 percent of floor area. With this much 

glass, additional features must be added, such as thermal storage mass and summer shading. Many builders choose 

to keep the project simple by sticking to the sun-tempered level. 

Solar orientation, in itself, can reduce annual home heating costs by from 10 to 20 percent (extrapolating from a 

Bonneville Power Administration study for the Pacific Northwest), and, if the home also has air conditioning, 

reduce cooling costs similarly (based on California studies). If "sun tempering" or fully passive solar 

improvements are also made, the savings increase. Also, people generally feel more "natural" and comfortable i n  a 

home that takes maximum advantage of natural lighting. 

Costs for the solar orientation program element will also include staff work with municipalities, counties and state 

offices to work towards codes that remove all barriers to solar orientation, and require documentation of 

builder/home owner consideration of solar orientation. 

38 We expect that insuring solar orientation will lead to most homes also increasingly adopting elements of passive solar 
design, however, for this program we assume only solar orientation '' If, further, south-facing window area is at least ten percent of floor area, the home is "sun tempered" resulting i n  higher 
energy efficiency. As a further step, a fully passive solar home will add thermal storage mass and summer shading, and special 
windows will be used 
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Participation and Measures 

Measure Number 
Electric Gas 

Incentive Amounts 

RE-23 RG-32 100% (up to $500) 

100% Duke Energy effort Internal staff Internal staff 
work work 

Measures are shown below. 

Projected participation by year is shown in the table below. 

Table 71. Estimated Participation and Savings - Residential Solar Siting 
- 

150 
I - 1-1 ~ 

Marketing P l m s  
The solar orientation program element is targeted to all markets segments for which new housing is being 

constructed. Since we limit the focus to solar orientation (while expecting this focus to also increase participation 

in other solar options), there is no new cost to the builder or buyer for this feature. The aim of the codes effort will 

be to have codes changed to require that builders and home buyers actively consider the advantages of solar 

orientation in placement of homes on lots and to insure that local, county, and state codes remove all barriers to 

solar orientation. There are no substantial customer costs for orienting a home on a lot to take natural advantage of 

energy supplied freely by the Sun, though it is expected that once builders and home owners consider solar 

orientation, it will lead towards rapid adoption of "sun tempered" and fully passive solar designs. 

Program Tracking Consideratioizs 
For the solar orientation program element, a careful process evaluation of the company's effort to improve 

municipal, county, and state codes will provide necessary documentation of effort. For individual homes affected 

by this program, there should be a certification as to proper solar siting, and of other aspects of passive design to the 

extent they are included. 
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Detailed Budget Plans 
An estimated five-year budget for this program is provided below. The anticipated cost to Duke Energy for the 

Solar Siting program element involves costs for: 

e Administrative costs to develop, oversee, and monitor the program. 
Cooperative advertising budget as part of an inclusive marketing and promotional budget. 
Incentives 

0 Costs to work with municipal, county and state government codes organizations. 

Table 72. Estimated Five-Year Program Budget - Residential Solar Siting 
Cost pcr Pcrccnt 01 

Parlicipant Year 1 Year 2 Year 3 Year 4 Year5 5-YrTohl Total 
Fixed Prograin Costs 

Implementation & Other Annual Cost $ 10,000 $0 $0 $0 $0 $10,000 3% 
DSM Staffing $22,000 $22,000 $22,000 $22,000 $22,000 $ 1  10,000 30% 
Program Monitoring & Evaluation $15,000 $10,000 $60,000 $10,000 $60,000 $155.000 42% 

Variable Program Costs 
Incentives $500 $7,500 $15,000 $22,500 $22.500 $22,500 $90,000 25% 
Delivery & Other $0 $0 $0 $0 $0 $0 $0 0% 

Total Budget $54,500 $47,000 $104,500 $54,500 $104.500 $365,000 100.0% 
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Program 15. Residential Low and Moderate Income Weatherization 

This is a gas and electric energy savings program. The program will serve residential customers. There are two 

program elements, based on household income. The first program element is the Residential L,ow Income Program 

which will serve customers up to an including 150 percent of the Federal Poverty L.eve1. It is modeled on the 

federal Weatherization Assistance Program (WAP). The second program element is to serve income limited 

households from 150 percent of the Federal Poverty Level to 80 percent of the state median household income (this 

is the upper limit of eligibility for public housing under federal Department of Housing and Urban Development 

regulations). It is modeled on the “Gap” programs now implemented by many TJS electric and gas utilities to assist 

households with income deficiencies, but above the cut off level for low income programs. The two program 

elements will be identical except for the income cut offs to determine eligibility. 

It is expected that the homes served by these program elements will be primarily single family owner-occupied 

homes and manufactured owner-occupied homes. However, and although the permission structure is different, and 

typically much less work can be done in a rental unit than in an owner-occupied home, we recommend that rules be 

developed for inclusion of apartments and rental units in this program. 

Rationale 
L,ow-income programs are different from traditional DSM programs. They are a special case in that they attempt to 

cover four objectives: 

e Like other DSM programs, a core objective is to provide energy savings (DSM savings). 
e Unlike other DSM programs, a second core objective is to provide repairs necessary to install energy 

savings improvements in a part of the housing stock that is often old and substandard in comparison to 
middle and upper income housing. 

0 Provide DSM service to customers who otherwise could not obtain DSM improvements due to cost. 
e Due to problems with low-income housing stock, address health and safety concerns. 

Low-Income 
Weatherization 

Assistance 
Program 

i 

Income Logic Safety Logic Housing 
Stock Logic Cost Test 

For these reasons, the prevailing practice in the area of low-income programs is not to focus solely on the 

“California tests” traditionally used in DSM‘program re vie^^^' Instead, commissions have been adopting different 

4o For low-income programs, program cost-effectiveness is a lesser issue, although still an important objective. Because of 
their particular focus on the special needs of disadvantaged households, low-income energy efficiency programs are generally 
not held to the same cost-effectiveness criteria as utility energy-cfficiency “resource” programs (i“e”, they are not judged with a 
strict ‘‘total resource cost” test). More typically, the focus is on the magnitude of utility bill savings to participating customers, 
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tests for low-income programs. For example, the DC Commission uses an “Expanded All Ratepayers Test” 

incorporating several “non-energy benefits” for low-income programs. In California, if the benefit-cost ratio on the 

Total Resource Cost (TRC) test is 0.8 or above, the California commission uses a “Modified Participant Test” and 

Utility Cost Test that includes “non-energy benefits” for screening measures for low-income programs. A measure 

is accepted into the program if it passes either test. Thus, the TRC test result for the Southern California Edison 

Low-Income Energy Management Assistance Program was 0.63 for 2004 and 0.61 for 2005. Similarly, the TRC 

for Pacific Gas & Electric’s L,ow-Income Energy Partners Program was 0.41 for 2004. 

House Seal RE-18 RG-26 ‘ 
W H  TankPipe Wrap and Temp Set RE-35 RG-6 
Programmable Thermostat RE-15 RG-18 
Compact Fluorescent Lights (12) RE-32 
Note: Measures above are illustrative. It is expected that the program will 

Participation and Measures 
The types of weatherization measures to be offered are shown in the table below. This program is free to qualifying 

participants each year until funds are exhausted. 

Table 73. Measures - Residential L,ow and Moderate Income Weatherization 

For developing participation, the L.ow Income program limit of 150 percent of the Federal Poverty Level has been 

retained for the new program to facilitate compatibility and cost sharing with the Kentucky Weatherization 

Assistance P r ~ g r a m . ~ ’  However, consistent with the direction of current practice, the upper limit for the Moderate 

Income Weatherization Assistance Program is 80 percent of median household income. This conforms closely to 

the Department of Housing & TJrban Development upper limit of low income used to determine eligibility for 

public housing.42 

rather than the utility system avoided energy supply costs. Also, low-income programs often include broader %on-energy 
benefits” (NEBS) such as lowered credit and collection costs and avoided bad debt for the utility, and improved health and 
safety for customers. See: Kushler, Martin, Dan York &. Patti Witte, “Meeting Essential Needs: The Results of a National 
Search for Exemplary Utility-Funded Low-Income Energy Efficiency Programs.” Washington, DC: American Council for an 
Energy-Efficient Economy, Report Number UOS.3, September 200.5. 
d l  For methods and advantages of cost coordination, see Hill, Lawrence J .  & Marilyn A. Brown, “Estimating the Cost- 
Effectiveness of Coordinated DSM Programs.” Evalitariotz Review, Vol. 19 No. 2, April 1995, Pp. 181-196. 

The federal poverty metric, though updated using the Consumer Price Index each year, is a corrupted metric that is based on 
wildly inaccurate assumptions regarding household composition, availability of foodstuffs, and overlooks significant household 
costs. Replacing the poverty metric, many states rely at least in part on percentages of median income. The best metric of 
income insufficiency is developed using the family budget study method, developed by Wider Opportunities for Women and 
the Ford Foundation. Using the Department of Housing and LJrban Development definition of low income (80% of median 
income) rather than the Department of Health and Human Services definition (60% of median income) goes a long way 
towards making the eligibility criterion reflect the material reality of household economic situations today. 

42 
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Table 74. Estimated Participation and Savings - Residential Low and Moderate Income Weatherization 

_ _  - I - - I_x I 

cipant _Savjngs (k-Wl?): - -I - i i  

Marketing Plans 
Marketing for this program is expected to be coordinated with the state weatherization program, which already has 

outreach activity through the sub-grantee agencies. The number of program slots to be allocated to the Moderate 

Income program is expected to be a matter for continuing decision as economic conditions change. It is very 

important to have the capability to serve electrically heated homes above the 150 percent of poverty level since the 

federal poverty measurement system is systematically off by a factor of approximately two, and the situation of a 

home somewhat above the 1.50 percent cut off may easily be more difficult than a home just below the 1.50 percent 

cut off. The assignment of slots between the L.ow Income and Moderate Income programs is likely to depend on 

circumstances that will develop and change. Care will need to be taken to try to insure that the programs are not 

over-subscribed in any given year. 

0 The delivery contractor will be responsible for recruitment, taking into account referrals from Duke 
Energy. 

0 Proposed marketing efforts include the use of utility bill stuffers for customer education, and mention of 
the program in communications with customers regarding energy efficiency program options. 

0 Customer relations and collections staff will be trained to refer electric heat customers if they are within 
the income range and enquire about weatherization or experience payment problems. 

Prograin Tracking Considerations 
Data collection and documentation for program purposes and annual reporting will require a tracking system. The 

selected delivery contractor will be requested to carry out most of the data entry for this system. 

Detailed Budget Plans 
An estimated five-year budget for this program is provided below. Costs to participating customers will be 

customer’s time and permitting access to the home for improvements. As with the current low-income programs, 

attempts should be made to coordinate with Kentucky WAP for program delivery and cost sharing. 
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Cos1 per Percent or 

Participant Year 1 Year 2 Year3 Year4 Year 5 5-Yr Total Total 

implementation & Other Annual Cost $20,000 $0 $0 $0 $0 $20.000 1% 
DSM Staffing $22,000 $22,000 $22,000 $22,000 $22,000 $ I 10,000 4% 
Program Monitoring 6t Evaluation $10,000 $10,000 $85.000 $IO.M)O 590.000 $205,000 8% 

Fixed Program Costs 

Variable Progrnni Costs 
Incentives $1,004 $120,528 $144,634 $168,739 $168,739 $168,739 $771.379 29% 

$412,528 $464,634 $61 1,739 $536,739 $616,739 32,642,379 100.0% 
Delivery & OIIier $2,000 $240,000 $288,000 $336,000 $336,000 $336,000 $ I.536.000 58% 

-I-- 

Total Bodget - -  
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PROGRAM COST EFFECTIVENESS 

Program cost effectiveness analysis answers the question of would we be better off with the DSM program 

compared to not having the program. The answer almost always depends on who is asking the question. In other 

words, better off from whose perspective? Standard DSM cost effectiveness analysis includes five perspectives 

that will be addressed in this report: 

e Total Resource Cost (TRC) 
e Societal (a variant of the TRC) 
0 Participant 
0 Ratepayer Impact (RIM) 
e Utility Cost (also known as Administrator Cost) 

We used DSMore software from Integral Analytics to compute each of the tests listed above. A detailed discussion 

of cost effectiveness methodology, including the standard tests listed above, is included in Appendix B. In this 

section, we present the results of the cost effectiveness analysis beginning with a discussion of assumptions. Cost 

effectiveness results are then presented for each perspective and DSM program. 

Expected Program Costs 

Program budgets over the first five years of program activity are shown for each program in the DSM Programs 

section. We recommend a minimum of five years for program implementation and tuning for maximum 

effectiveness. Program budgets include the cost of incentives and other program specific expenses including 

evaluation. They also include costs for fully loaded program staffing, administration and DSM related overhead. 

Fully loaded staffing costs were calculated using assumptions regarding FTE required for program administration 

multiplied by the cost per R E .  A weighted average cost per FTE of $88,000 was calculated assuming a 4-to-1 

ratio of support to managerial labor requirements. Fully loaded labor cost assumptions of $80,000 for support and 

$120,000 for managerial staff were used in the calculation. 

The program budgets presented in this report include all program-specific fixed and variable expenses paid by the 

program administrator. It is important to understand that actual expenditures will vary from planned expenditures 

in their timing and distribution between specific DSM programs. For this reason it is important for the program 

administrator to have flexibility in the administration of DSM program funding without having to obtain approval 

from the Public IJtility Commission. 

We recommend that flexibility include the following: 

e Roll over unspent funds within program budgets at end-of-year to categories within the same program in 
the next year. 

e Reallocate program funds across line items within a program. 
0 Shift up to 25 percent of total budget among approved programs at any time within a program year. 

Having some flexibility in the administration of program funding will assist in the management of programs and 

enable staff to fine tune efforts for maximum resource effectiveness. 
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Miscellaneous Program Assumptions 

Energy savings expected from the program are based on the designs and assumptions presented earlier in this 

report. Key assumptions affecting the annual savings and program cost effectiveness are shown in Table 78 on 

page 107. Most of the items listed in Table 78 were addressed in the DSM Programs section. The savings life is 

calculated from the life of individual measui es weighted by program savings and represents the duration of energy 

savings flowing from a participant in the program. The net-to-gross ratio captures the effect of free-riders, 

participants in the program who would have installed the energy efficient measures without the program. Higher 

ratios imply a lower rate of free-riders in  the program. 

Avoided Costs 

The avoided or marginal cost associated with a reduction in energy and demand is of primary importance when 

evaluating the cost effectiveness of DSM programs. These costs represent the value of avoided electric and gas 

loads. Duke Energy’s avoided costs are the reduction in the cost of supply compared to what it would have been 

without the reduction in loads and include all incremental energy, transmission and distribution costs as well as the 

cost of avoided capacity. These costs vary by time of day and month. We used the assumptions embedded in 

DSMore to capture this variance, along with the hourly savings profile we constructed for each program from our 

modeling efforts. 

Cost Effectiveness Results 

In this section, we present the findings of the cost effectiveness analysis which provides a systematic comparison of 

the program benefits and costs discussed in previous sections. Results are shown for the five perspectives 

mentioned at the beginning of this section. 

The Societal and TRC perspectives are the broadest of the cost effectiveness tests. As the name implies, TRC 

shows the total cost of the resource relative to supply side resources. Since environmental externalities were not 

considered, the TRC and Societal only differ with respect to tax credits paid to the participant. Such credits lower 

the TRC but are considered a transfer payment from the perspective of the Societal Test. The Participant Test 

shows the economics of program participation from the participant’s perspective and reflects benefits from lower 

bills and incentive payments. Elements of program design, such as incentive payments, can greatly impact 

participant economics. For most programs the lost revenue calculation in the RIM Test exceeds the avoided cost of 

supply causing the programs to fail the RIM Test. The IJtility Cost Test reveals that when only costs paid by the 

program administrator are considered, the cost of the acquired resource is generally lower than the TRC unless the 

utility pays for the full cost of installation. From a TRC perspective, all but three of the programs are cost effective. 

Other Assumptions 
Free-riders, program participants who would have installed the measure without the program, are measured through 

the net-to-gross ratio. A ratio of 1 .O assumes no free-riders. Most programs assume 5 to 10 percent free-riders, net- 

to-gross ratios of 0.9.5 to 0.90, respectively. These assumptions are based on subjective professional opinion. 
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Accurate estimates are beyond the scope of this study and involve specialized research that can cost several 

hundred-thousand dollars. There is debate over the appropriateness of including free-riders without aIso inchding 

free-drivers, an opposite and offsetting impact. 

February 9, 2009 

Currently Recommended Programs 
~~~ ~~ - ~ 

We initially formulated our slate of DSM progi ams from the results of our market assessment, a review of best 

practices and our own experience. All progiams turned out to be cost effective except for the Renewables and 

Demonstrations and the Residential L.ow and Moderate Income Weatherization programs. Both of these programs 

are recommended despite the cost effectiveness results. 

We have chosen to recommend a Renewables and Demonstrations program because the solar potential has been 

demonstrated in this report to represent a large energy resource that could be tapped into to meet a significant 

amount of future demand. The solar resource is also technically mature and readily deployable. These and other 

issues that go beyond the scope of this report argue for a Renewables and Demonstrations program. Also, 

conditions may change in  the future which cause solar or other renewable technologies to become cost effective. 

Our recommendation is to implement all of the programs included in this report. These programs are listed below: 
. . - _ ... _____ ___. -__ __ - 

- - - _ 
Commercial and Industrial Peak Reduction Rcsidential Peak Reduction -. - _ _ _  
Renewables and Demonstrations 

Commercial and Industrial Rebates 

Commercial - - __ - and . - Industrial . HVAC Optimization 
Commercial and Industrial Audit 

. - - __ __ _ _  . . -- - _. 
’ Residential Whole House - 

Residential Rebates 
Residential Appliance Recycling 

Residential Low and Moderate Income -_ _ _  . Yeatherization -.-I___ 

Residential Solar Siting 

- - - -- -i __._ .. 

___ - ___  I_ . ---_ - __ - - - - 
Lite- --- Residential New Construction 

I____ 

. - _ _  - - _ _ _ _  - .” -- 

- 
_-_I- - - I____ -- .- - 
Commercial andlndus_trial New Construction - - - - - - - - - ____ - 

The budget and savings impacts of recommended programs are provided in Table 76 

Table 76. Energy Savings and Annual Budget for Recommended Programs 

Customer Revenue 
I 12.9 7.0 9; 4.60 

4 97.9 73.4 9; 8.01 9; 52.17 1.8% 
5 136.2 113.1 9; 9.46 9; 60.99 2.1% 

Recommended programs result in an overall TRC benefit-cost ratio of 1.9 including direct and indirect program 

expenses and are expected to achieve 136 million kWh and 1 13 MMCF in annual savings after five years of 

operation. The annual budget for recommended programs increases with program implementation efforts, reaching 

$9.5 million in Year 5 .  Spending on recommended programs reaches $6 1 per customer and 2.1 percent of total 

annual revenue in program Year 5. These figures include direct and indirect program expenses. 
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The first five years of program operations are estimated to generate $36 million of NPV over the life of the savings 

using the TRC perspective, approximately $3.4 million on an annual basis.43 This includes indirect program 

expenses that support the overall DSM effort but were not included in the program specific cost effectiveness 

analysis. For example, program databases for tracking all programs typically require initial and on-going 

development expenditures. We estimate that annual expenditures of approximately $650,000 should be allotted for 

the following types of expenses: 

e School energy education program (educational work in  schools with students, including provision of kits) 

0 Computer systems development, including household energy audit capability ($150,000) 
0 Program research and development ( $50,000) 
0 Staff development and professional organizations ($200,000) 

0 Certification of two staff in  evaluation 
0 Attendance at various professional conferences and training seminars 
0 Membership in CEE and E-Source 

0 Umbrella DSM Marketing and Customer Awareness ($1 50,000) 

($100,000) 

The portfolio cost-effectiveness reported above includes these general DSM expenses in the results. 

Demand side management spending and savings information reported to the Energy Information Administration 

(EN)  is shown in Table 77 for utilities with between 200,000 to 1,000,000 customers. Spending levels reported for 

2005 have been adjusted to 2007 dollars. The results show a wide range of spending and savings. Spending per 

customer ranges from less than $1 to over $90 on the high end. When expressed as a percent of revenue, DSM 

spending ranges from less than one-tenth of a percent to over 4 percent. Energy savings ranges from two-tenths of 

a percent of kWh sales to over 10 percent. The spending levels per customer recommended in this action plan are 

higher than the average spending per customer reported in Table 77 but well within the range of spending. 

43 The NPV for the portfolio of programs is calculated by summing the NPV of recommended programs shown i n  Table 79 and 
subtracting indirect program expenses Dividing the result by the weighted life of recommended programs (14 0 years) yields 
an estimate of NPV on an annual basis. 
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Name of Utility 
El Paso Electric Company 
Aquila Inc 
Cincinnati Gas & Electric Company 
Pennsylvania Electric Co 
Metropolitan Edison Co 
Colorado Springs City of 
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DSM Spending kWh Saved as DSM Spending 
Ownership per Customer % kWh Sales as % Revenue 

Investor Owned 0.39 0.2 0.0 
Investor Owned 0.46 0.0 0.0 
Investor Owned 0.98 0.9 0.0 
Investor Owned 3.44 0.1 0.2 
Investor Owned 3.78 0.0 0.2 

Municipal 4.4 1 0.4 0.3 
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PROGRAM EVALUATION 

Program evaluation has to be scaled to meet the size of the programs to be evaluated and the infoimation needs of 

the company, the Commission, and of other parties likely to be interested in program results. Duke Energy 

Kentucky might want to consider a continuing collaborative or stakeholder advisory group to follow program 

implementation and to receive and discuss ongoing evaluation reports. Such groups help surface issues prior to 

formal regulatory review of evaluation results and can help structure a stable transition along the DSM cycle from 

program planning through program implementation and evaluation, and then back through program planning and a 

new cycle of DSM and DR programs. 

Across the US today, there are currently very different perspectives on the appropriate level of effort for DSM 

process evaluation and DSM impact evaluation. Process evaluation documents program implementation, 

conformance of the program as actually implemented with the program plan, barriers to implementation that are 

encountered (and how they are dealt with), and tells the story of program delivery. It can also provide intelligence 

that is useful in modifying a program to move it forward towards its goals. Impact evaluation provides quantitative 

assessment of results in terms of conserved kWh, conserved therms, and reduced demand (kW). Some, generally 

east of the Mississippi, now say that evaluation effort should be 80 percent on impact and 20 percent on process 

evaluation, retaining the "hard results" emphasis of the 1980s and early 1990s DSM. Some argue that these 

percentages should be reversed, moving towards development of "soft" intelligence to advanced the programs. 

These different perspectives are linked to two paradigms for understanding DSWDR programs, and are briefly 

discussed in this section of the report. However, regardless of the merits of the two perspectives, we recommend 

for Kentucky that a focus on impact evaluation is more appropriate for this first (start-up) DSM cycle. 

As a first DSM cycle is begun, impact evaluation must be given a priority over process evaluation so that 

quantitative results are available on a timely basis to document energy and demand achievements, provide the 

necessary basis for calculating actual cost-effectiveness of programs, and demonstrate the soundness of program 

effort and results to justify full cost recovery. At the same time, process evaluation can also be quite useful for 

early detection of variance of program operation from program plans, for documentation of barriers encountered by 

programs, and for providing both early warning of problems and the ability to respond quickly to fix problems 

before they become major. 

Approaches to Program Evaluation 

Throughout the 1980's DSM program evaluation was fairly simple. In the early to mid-1990s DSM evaluation 

became much more abstract and complex as more emphasis and larger investments were made, especially in 

expanding methods of impact evaluation and determination of elaborate inputs for assessing free-riders, free- 

drivers, and net-to-gross ratios. In some respects this elaboration of evaluation can be viewed as an example of 

over-elaboration and over-spending on evaluation, trying to develop precise answers to questions that might have 
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been better left unasked or simply discussed verbally and stipulated in advance, given the wide variance in results 

due to underlying assumptions. 

When the utility industry largely retreated from serious DSM programs in order to prepare for the years of 

deregulation, and during the turmoil of cutbacks and restructuring of the deregulation era, evaluation continued to 

develop in California, the Northeastern states, and the Pacific Northwest where DSM efforts continued. As we 

return to serious DSM effort across the nation, we come back to a somewhat different context than was left in the 

older DSM effort (that ended in the emergence of deregulation). 

In states such as California, Iowa, and Nevada there has been a recent turn of emphasis toward gross energy saviizgs 

rather than net energy saviizgs, as the drivers for DSM have shifted away from the least cost planning paradigm of 

the 1980s to the "green" and "mitigation of global warming" paradigm of today. Where this movement appears to 

be going is towards much less concern with free-riders, free-drivers, and net-to-gross ratios. Instead the focus is on 

attaining physical changes of certain magnitudes (gross, not net energy savings), where the cooperative efforts of 

the US Environmental Protection Administration, the US Department of Energy, big box stores, state energy 

offices, and others are seen as welcome leverage toward accomplishment of physical goals rather than (to be netted 

out) as factors that detract from utility DSM cost recovery. The "green" and "mitigation of global warming" 

paradigm has an apocalyptic flavor -- the goal is to accomplish definite physical results by certain targets, all 

sectors of society are expected to cooperate in  attainment of the targets, and the effort is more similar to the model 

of wartime mobilization of production during World War I1 (think of the War Production Board) than to the 

economic model of the 1980s California Cost Tests. The vision is wider than the narrow model offered by the 

Total Resource Cost test (TRC), and in this way of looking at the world, the cost of failure is not reduced cost 

recovery but editing of societal health, welfare, and survival in a stark Darwinist sense.44 

It is important to recognize that the leading edge of thought in the area of DSM program design and evaluation is 

moving on toward the "green" and "mitigation of global warming" paradigm, and to participate in this discussion. 

However, a first DSM program and evaluation cycle is not the place to vigorously incorporate this paradigm 

change. By the second or third cycle, parties will be thoroughly familiar with the different perspectives and will 

have gained a practical sense of program effects -- if the new ("Plan C") paradigm appears relevant and viable at 

that point in time, it is the likely direction to go at that time. 

It is also unlikely that regulators will be ready to move to the new ("Plan C") paradigm quickly.45 If there is to be a 

movement in the Midwest toward the new paradigm, it should be done carefully and cooperatively with state 

commissions and other concerned parties, step by step, as it seems authentic and reasonable to do so. While we 

need to recognize where leading program design and evaluation thinking are going, the first DSM cycle evaluation 

This is the perspective of advocates of the so-called "Plan C." 44 

45 In Plan C, a carbon adder in the range of $30-$3.5 would be added to the cost test, and a typical program would be ramped to 
achieve 70%-80% energy savings. It is likely that government funding would be added to the utility funding mix outside the 
cost test. 
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should be guided by the old California Cost Tests, and in particular the Total Resource Cost test (TRC) and the 

Societal Test.46 

Evaluation Work Plans 

Independent evaluators are generally engaged through issuance of Requests for Proposals (RFTs). The discussion 

below provides a summary of the recommended DSM Monitoring & Verification (M&V) plans for each DSM 

Program. These are not complete plans, but they outline the type of M&V commitment that will be required to 

conservatively demonstrate results with high confidence and to meet industry practice standards using the 

traditional paradigm of the California Cost Tests and the framework developed for integrated resource planning. 

When an evaluation RFP is issued, the bidders will reply with proposals. The proposals are essentially draft 

evaluation work plans that try to meet the terms of the RFP and the substantive requirements for evaluation. Once 

an evaluation firm is selected, the typical first billable activity is a “kick-off’ meeting with the key utility managers 

and staff (and the collaborative or stakeholder advisory group, if there is one), followed by a redesign of the 

evaluation work plan by the evaluation team to take into account information provided by the utility and any 

changes in program goals, administration, timing, and regulatory direction. 

As a practical matter, we recommend that instead of a single initial Work Plan covering the full first program cycle, 

evaluation planning be approached in a staged manner with certain key decisions made up front about how each 

program evaluation will be approached over the entire contract period. Detailed planning would be only through 

the end of the first program year and the evaluation reports based on the first program year evaluation. The reason 

for this recommendation is that the programs and the policy environment for a first program cycle are still evolving. 

The evaluation consultant can then, under company (and collaborative, if there is one) direction, make a similar 

detailed program for each subsequent year. 

Evaluation Work Plan Template (for each program) 
The following elements should be requested from the selected evaluation team for each program to be evaluated: 

Approach -- What is the general evaluation approach for the program (general discussion of evaluation 
approach, including research objectives, researchable questions, methodological framework, and high- 
level schedule)? 
Verification-In a new DSM effort contractor staff may not be initially up to speed, so a essential 
responsibility to protect ratepayer dollars will be to insure that the right measures are installed, that they 
are properly installed, that there are no obvious “lost opportunities” (for example where a door sweep is 
installed but a broken window is not repaired). While much of this responsibility can be placed on 
contractors (see point 11 in this list for QNQC), there is also a key role for the evaluator in inspecting 
contractor reported installations (for example, if a contractor reports replacing eighty-five ceiling lights 
in a supermarket, there should be an opportunity for the supermarket to appear in a random sample for 
which the evaluation verifies the bulb count and insures they are still in place). 
Impact evaluation -- How will first year gross energy savings and gross demand reduction values be 
determined? If a deeming process is proposed for the first year, how will the process be carried out and 
when will results be available? 

(1) 

(2) 

(3) 

46 These are defined elsewhere in this renor1. 
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Free-riders/Drivers and Net-to-Gross -- How will NTG be assessed for this program for the first 
program year? How will data gathering for NTG be scheduled for the first program year, and when will 
results be available? Will the evaluation team iesearch and develop deemed values for per unit kWh, 
therms, and kW for use the first year, or until actual measurements can be completed? Will the 
evaluation team's plan for development of deemed results include review of regional results from 
neighboring jurisdictions? Jf the California DEER database or values used in the Pacific Northwest or 
the Northeast are used, will they be adjusted, and if so, how? Note that DEER values, while appropriate 
for California are inherently suspect elsewhere particularly in states that do not have a thirty year record 
of ever intensifying building codes. DEER values are likely to be too low. 
Baseline --What kind of market baseline will be established for this program? What approach will be 
used? When will a market baseline be completed? 
Metrics -- What are the metrics to be collected for the program? 
Tracking System -- When will the program vendor's tracking system be reviewed? When will a report 
on the program vendor's tracking system for the program be ready? 
Budget -- what is the planned evaluation budget for each year? Demonstrate that the total across 
programs is within the spending cap for the evaluation effort. How does the evaluation budget for this 
program fit as part of the total evaluation budget, and what criteria are used to allocate evaluation 
budget among program evaluations? 
Jobs -- How will the evaluation track job creation associated with the program? What is the count of 
jobs created directly by hiring people to work on the program and the evaluation? What is the count on 
persons from out-of-state who are assigned to a base in the service territory? Which jobs (and 
percentage of personnel expenditure) will be filled from staff and new hires in Kentucky outside 
Kentucky? What classification system should be used? When will a report onjabs be available? Note 
that this is not proposed as a sophisticated or broad based economic impact study. 
Program Theory -- What is the program theory for this program? When will a program theory and logic 
model be available? 
QNQC -- How is quality control andor quality assurance implemented for this program? When will a 

report program on QNQC be available? 
Process Evaluation -- What will be the approach to process evaluation for this program? What will be 
the elements of the process evaluation? When will the process evaluation be completed? 
Reporting -- How will monthly or quarterly reporting of work in progress, goals and results, barriers 
encountered, changes in program andor evaluation direction be reported? Monthly andor quarterly 
evaluation reporting should be uniform across programs. 
Year One Details for each program (Note that the details could be in a separate section of the 
Evaluation Work Plan, or be collected in a separate document). 

a. Specific tasks and sub-tasks 
b. Detailed schedules 
c. 
d. Project and management milestones 
e. Identification of staff resources 
f. Detailed cost breakdowns 
g. Dates of deliverables 

Detailed discussion of sampling, data collection, data cleaning, and analysis methods 

Evaluators may see some commonalities and opportunities for evaluation work across certain programs. 
"Cross-cutting" evaluation work plans should be welcomed if they appear reasonable and workable. 
A factor to watch as DSM activity radically increases in the US is the resumes of persons assigned to 
tasks to insure that key consultant leadership roles are filled by consultant staff with the seasoned 
program and program evaluation backgrounds desired. If a bid comes in where some of the proposed 
task leaders do not appear to have the necessary experience, call the bidder and also that those positions 
be changed out for the consultant's senior staff. 

Kentucky A 

(4) 

(9) 
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Evaluation Budget 
In the recommended program budget for each program, evaluation costs are shown for each year, with the costs 

quite different from year to year. Generally, i t  is difficult to get a solid evaluation of a DSM program for under 

$80,000, though in some cases evaluation costs have been lowered to fit better with number of cases served by a 

program. Also, evaluation works best if the evaluator is on-board when the programs begin. The pattern i n  the 

budget tables permits evaluator involvement beginning as the first program year begins, with two full scale 

evaluation reports of the five-year program cycle - one towards the middle of the cycle and one at the end. While 

in the earlier DSM era i t  was common to select different evaluators for different programs, it is suggested that the 

RFP for evaluation permit evaluators to propose which programs they will evaluate. This would result in the 

selection of one or two evaluation teams to cover all programs. This gives the evaluator(s) the ability to work 

across program evaluation budgets and will yield a more even, efficient, and more capable evaluator involvement. 

Program 1. Commercial and Industrial Peak Reduction 
Load control programs, particularly direct load control programs are self-documenting every time a load event is 

called. The basic level evaluation for a Direct Load Control, Demand Reduction (DR), program is an engineering 

review. Often an engineering review is sufficient. In the engineering review, the evaluation will produce load 

shape impacts for selected curtailment events, and curtailment events will be interpreted with reference to Duke 

Energy Kentucky's load duration curve. The evaluation will include reference to the company's internal load 

control planning and will recommend, if economic, further ramp up in load control programs. 

A second level of evaluation is provided by analytic study of customer data using regression analysis. Sometimes 

this is seen as a detailed engineering review (particularly if the persons conducting both analyses are engineers) and 

sometimes it is seen as a separate quantitative analysis that goes beyond the engineering review (the second level 

analysis is often carried out by evaluators who have a background in business analysis, social sciences, or 

mathematics and statistics). The primary goal of the impact evaluation effort is the estimation of demand 

reductions during load control events. Depending on the metering options available, this may be based on samples 

or on complete data. As with all evaluations, it is very important to establish baseline conditions (for this program, 

the absence of a load event) so that the program produced and "no program" results can be contrasted to 

demonstrate the quantitative program effect(s). 

Typically for evaluation of a DR program, the evaluator will build a dafaset of hourly load data for a sample (or all 

cases, if metering is available) of program participants over a defined monitoring period. This hourly data is 

combined with hourly weather data to estimate load shapes at different temperatures. L,oad shapes from typical 

days are then compared with load shapes from load event days. This data is then analyz,ed in a regression analysis 

in which the measured hourly kW load is the dependent variable. The regression controls for weather and other 

conditions so as to provide a clean contrast of expected customer load at a given hour under the "no program" 

alternative with the customer load under program conditions when a load event is called. Analysis is on a per 

customer level, so can be scaled to estimate effects from a sample to a population or to estimate the effects of 

Page I I 2  



Case No. 2008-00495 

Page 123 of 229 
At ta ell. STA FF-DR-0 1-0 15 

Kentucky Market Potential Study fo r  Deniand Side Management Program Final Report February 9, 2009 

different levels of increased participation, using assumptions about the remaining portions of the target markets that 

could be recruited into the program. 

Generally, i t  is reasonable to assume a 100 percent net-to-gross ratio in DR projects because there is no reason for 

the customer to reduce load at the time of a load event, except that the event is called and the customer is a 

participant in  the program: there are no,free-riders. Also, spillover may occur, but it is generally more reasonable 

to consider spillover to be zero for most DR programs (unless the program design is specially oriented to create 

spillover) than to spend any dollars on evaluation to determine a quantitative value for spillover. The use of free- 

rider, free-driver, and net-to-gross assumptions of this kind is typically best discussed with and, if possible, cleared 

by the commission in advance so there is no surprise if a DR evaluation introduces these assumptions in place of 

spending dollars on a measurement effort to develop estimates of free-riders and free-drivers. 

Data gathering for this type of analysis is projected to be based on the use of whole building demand meters or the 

use of data loggers on specific equipment. The company will have its own preferred equipment, but generically, 

this is a "smart grid" application. Duke Energy will have to decide whether to use one-way or two-way 

communications. Due to the importance of load control, programs in this area are expected to be a precursor to 

eventual system-wide implementation of the technologies. 

Because the program is envisioned as built on a "smart grid" approach, both program and evaluation should 

carefully separate and "bin" all costs and develop a cost-causation analysis. The evaluation should explicitly show 

all sources of cost coordinatiodcost-justification for this project so that only the incremental piece due to the direct 

load control is assigned to the C&I Peak Reduction program. "Smart Grid" applications are cost-justified on the 

basis of several factors in addition to direct load control, so the cost of metering for the DSM program analysis is 

only that portion of technology casts that is itat covered by these other factors (other factors, such as ability to 

institute several forms of time differentiated rates in addition to direct load control). 

Program 2. Residential Peak Reduction 
This program is operationally a near-mirror-image of the C&I Peak Reduction Program (Program l), and the 

evaluation is carried out in the same manner. Note that while the residential project proposes primarily AC 

recycling (like the C&I Peak Reduction program), it also contains an electric domestic hot water (DHW) 

component. The DHW calls are planned to follow the AC load events to partially offset the resumption of AC 

load.47 As with the C& I Peak Reduction program, it is reasonable to assume a 100 percent net-to-gross ratio in DR 

projects because there is no reason for the customer to reduce load at the time of a load event, except that the event 

is called and the customer is a participant in the program: there are no,free-riders. 

The evaluation should explicitly show all other sources of cost coordinatiodcost-justification for this project so that 

only the incremental piece due to the direct load control is assigned to the program. Because the residential "smart 

This is not necessary for the C&.I Peak Reduction program (Program) since the end of the business day will generally mean 
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metering for the DSM program analysis is only that portion ofteclztiology costs that is not covered by these other 

factors (for example, other factors such as automatic turn odturn off for student accounts in off-campus housing 

and for households in  areas with consistent billing problems, automatic theft and tampering protection features, and 

ability to institute "pay in advance" pricing, ability to institute several forms of time differentiated rates in addition 

to direct load control). 

Program 3. Renewable and Demonstration 
This program contains four program elements: Solar photovoltaic, solar hot water, ground source heat pumps and 

the "Go Deep" project. Each of these program elements is currently non-cost-effective and together, the set is not 

cost-effective. The first three of these are usually classed as renewable energy prqjects rather than DSM, while the 

fourth is an advanced DSM program design. 

The renewable technologies are included because the DSM/DR paradigm is shifting from the traditional model of 

the 1980s to a "green" and "mitigate global warming" paradigm which deploys both traditional DSM and DR 

measures and renewable technologies. From the perspective of this paradigm, large scale deployment of renewable 

technologies is an essential part of DSM -- the larger DSM goals implied by the paradigm cannot be accomplished 

without rapid deployment and expansion of green technologies. Currently, the authorization for renewable 

technology projects comes separately from authorization for traditional DSM and is not subject to the same cost 

tests used in the 1980s least cost planning framework. 

In most states, renewable technologies are championed by the governor or by key legislators. Also, most states 

provide limited demonstration programs rather than full scale programs. This is expected to change with the recent 

extension of federal tax credits for renewable projects, the removal of the residential cap on tax credits, and the 

provision for utility benefit from tax credits. However, for this first program cycle, a small number of 

demonstrations is projected for each year, split among these renewable technologies and the "Go Deep" advanced 

DSM research and demonstration prqjects. 

For the current effort, these projects are covered under marketing, promotion, and communication of DSM to the 

extent that they cannot be cost-justified under the California Cost Tests or by other independent authorizations. 

Since this program is directed to demonstration programs, it'will have an integrated process and impact evaluation 

centered on description of experience with each project. For the solar projects, part of the impact evaluation will be 

a documentation of site adequacy for solar installation. Direct pre and post metering will also be used to 

demonstrate the effects of the technology demonstrations. The process evaluation will look for any unintended side 

effects as well as the expected direct effect, assess perceptions of the demonstration using a mini-survey approach, 

and document any problems with the installation. The process evaluation will also address problems of ongoing 

maintenance and care for the equipment. For the "Go Deep" demonstration homes, evaluation will track with 

Page I14 



Case No. 2008-00495 
Attach. STAFF-DR-01-015 

Page 125 of 229 

February 9, 2009 Kentiicky Marker Poteiztial Study for De1nc117d Side Ma:?ugeinent Progrnms Final Report 

current and ongoing assessments of "Go Deep" as sponsored by other utilities, and the attempt to document 

attainment of effective and efficient approaches to achieve 80 percent savings in the residential sector. 

Program 4. Commercial and Industrial Incentives 
This program targets only commercial and industrial accounts. The program is a totally custom program, designed 

to develop exceptionally productive energy savings opportunities in cooperation with the customer. Each project 

will be specially designed as will each impact evaluation. 

Site-specific project evaluation will combine engineering calculations with limited short-term data logging or spot 

metering. Evaluation for this program will have to be kept simple, but adequate to satisfy needs the customer, plus 

the company's and the Commission's need for defensible evaluation results. Typically in these contexts, 

measurement is direct and short so as not to interfere with production. For each project selected for verification, a 

verification plan will be developed for the site, depending in part on the measures (EEM complexity, technologies, 

anticipated interactive effects), the project estimated value of energy conserved, and site review including site- 

specific and institutional constraints. 

For each prqject site selected, there will be a pre-installation site review, a site-specific plan detailing how 

measurements will be taken (with assumptions), any pre-installation M&V effort as required by the plan (to 

establish the baseline), post-installation M&.V (with post-installation metering), and development of a post- 

installation M&V report. 

Analysis will follow the International Performance Measurement and Verification Protocols (IPMVP) under 

options A (Partially Measured Retrofit Isolation), B (Retrofit Isolation), C (Whole Facility), and D (Calibrated 

Simulation) as suitable under IPMVP to the specific measures installed at specific sites. In cases in which preferred 

LPMVP options might require high cost and in cases in  which IPVMP options are not possible due to production 

constraints, practical engineering analysis satisfactory to the facility management and the utility may be substituted. 

A major force operative in these projects is the need not to interfere with production and limitations imposed by 

facility management. While these factors can limit measurement options, they also insure conservative design and 

projects that are virtually certain to perform as planned. 

The process evaluation will be a short "story of the program experience," citing encounter with program barriers 

and incremental learning from the different projects. The overall program evaluation will summarize results over 

the sites and characterize the savings due to the program. Spot or short-term metering is expected to determine 

baseline and post-installation energy use. 

Free-riders, spillover, and net-to-gross considerations will be addressed by a short survey approach for all projects, 

complemented by a small set of in-depth interviews for each pro,ject (since the number of projects for this program 

is expected to be small). If the number of projects expands, a stratified sampling approach may be used. 
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For custom projects, the documentation developed by the program implementer (company staff or a program 

vendor of ESCO) is extremely important. Documentation of characteristics of any equipment removed as well as 

new equipment installed is essential, along with date and time of all activity. As with all impact evaluations, 

quantitative documentation of the base case ("No Progiam") condition is essential to enable direct comparison with 

the program condition. This means that the evaluator must work alongside the program implementer because the 

base case will no longer be available for measurement after the installation is carried out. Based on experience, 

facility management generally requires the least intrusive, but adequate for practical purposes, approach to 

measurement, which is often direct "before and after" asseisment. Typically measurement for these kinds of 

projects is best performed by a seasoned engineei with industry experience. 

Program 5. Coinmercial and Ii~dustrial Rebates 
This program targets non-residential customers eligible for prescriptive measures. These will include commercial 

and industrial customers. For profit, non-profit and public agencies (such as schools) will be included. The rebate 

program will require elements of both process and impact evaluation. The primary impact evaluation method will 

be engineering review of the gross savings as projected by the program vendor. For each project selected for 

verification, a verification plan will be developed for the site, depending in part on the measures (EEM complexity, 

technologies, anticipated interactive effects), the project estimated value of energy conserved, and site review. For 

each project selected, there will be a pre-installation site review, a site-specific plan detailing how measurements 

will be taken (with assumptions), any pre-installation M&V effort as required by the plan (to establish the baseline), 

post-installation M&V (with post-installation metering), and development of a post-installation M&V report. 

Analysis will follow the International Performance Measurement and Verification Protocols (IPMVP) under 

options A (Partially Measured Retrofit Isolation), B (Retrofit Isolation), C (Whole Facility), and D (Calibrated 

Simulation) as suitable under LPMVP to the specific measures installed at specific sites. The IPMVP procedures 

provide for a range of measurement options. For example, most lighting measures can be assessed by means of 

direct engineering analysis using inputs such as operating hours, the characteristics of new lighting equipment and 

of the equipment replaced. However, other technologies may require pre/post direct metering and/or statistical 

regression analysis. The final Evaluation report will summarize results over the sites and characterize the yearly 

savings due to the program. Spot or short-term metering is expected to determine baseline and post-installation 

energy use in most cases. 

Evaluation of retro-commissioning will look particularly at savings claims and test the duration of energy savings. 

For the most part, evaluation in this area involves an engineering review. However, for selected sites where 

measurement is possible an evaluation approach with baseline, post treatment, and subsequent year measurement 

may be employed. The case pre-screening will also be included in the evaluation. It is likely that retro- 

commissioning will be evaluated using building modeling i n  Easy-SimTM. 

Free-rider, free-driver, and net-to-gross considerations will be based on short surveys, backed up by a small number 

of interviews at selected sites. Analysis may be based on a stratified random selection of cases or on all cases. 
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Program 6. Commercial and Industrial Retro-Commissioning Lite 
This program is planned to make use of a method of detecting outliers that would be likely candidates for retro- 

commissioning. Retro-Commissioning Lite is planned to involve inspection of systems for optimization of setting 

of controls. Evaluation of retro-commissioning will look pal ticulaily at savings claims and test the duration of 

energy savings. For the most part, evaluation in this area involves an engineering review. However, for selected 

sites where measurement is possible an evaluation approach with baseline, post treatment, and subsequent year 

measurement may be employed. The case pre-screening will also be included in the evaluation. It is likely that 

retro-commissioning will be evaluated using building modeling in  Easy-SimTM. 

Free-rider, free-driver, and net-to-gross considerations will be based on short surveys, backed up by a small number 

of interviews at selected sites. Analysis may be based on a stratified random selection of cases or on all cases. 

Program 7. Commercial and Industrial HVAC Optimization 
This program involves inspection and adjustment of existing HVAC equipment. For example, out of twelve 

rooftop units on a building, perhaps two are far out of adjustment. If possible, both operation under baseline 

conditions and operation of the optimized equipment should be monitored through spot metering and careful 

documentation of any fixes should be recorded. The overall performance of HVAC equipment should take into 

account normal variation of internal loads and also variations due to weather. The evaluator should propose the 

length and type of monitoring required and specify the type of monitoring equipment to be used. It is expected that 

evaluation will minimize intrusion on building operations by relying primarily on a calibrated hourly building 

simulation model. The model will be calibrated either to baseline conditions or to customer billing records. Inputs 

to the analysis are expected to also include spot power and outdoor temperature readings and interval end-use 

metering data (to the extent available). Results will be based on a traditional "pre/post" design and calculated using 

a statistically adjusted engineering model. 

Free-rider, free-driver, and net-to-gross considerations will be based on short surveys, backed up by a small number 

of interviews at selected sites. 

Program 8. Commercial and Industrial Audit 
This program is limited to food service facilities and grocery storehupermarkets. It consists of refrigeration 

improvements, improvements to refrigeration to reduce load, and restaurant commissioning audits (designed to 

optimize controls and limit energy losses i n  food seivice facilities). Evaluation will consist of engineering reviews 

contrasting before and after conditions, and supplemented by spot measurements. Modeling (simulation) software 

may be employed. 

It is reasonable to assume zero free-riders for this type of program since in the absence of a program, since 

inefficient use of energy in food service facilities typically continues for years. Free-rider, free-driver, and net-to- 

gross considerations will be based on short surveys, backed up by a small number of interviews at selected sites. 
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Program 9. Commercial and Indus trial New Construction 
This program targets new commercial and industrial construction. New construction presents a problem for the 

usual evaluation methods because there is no base case available for direct measurement. For this reason, the 

evaluation approach typically taken is building simulation modeling. The "as-built" program buildings are 

compared using a simulation piogram to the imaginary buildings that would have been constructed in the "No 

Program" situation. Gross energy sabings results are developed as diffeience between the "as-built" and "No 

Program" model runs. Model runs generally involve many iterations until final models are developed. This is 

International Performance Measurement and Verification Protocol (IPMVP) Option D (Calibrated Computer 

Simulations), assisted by information from the DOE website, on-site survey and verification of selected buildings, 

and the possibility of limited data logger monitoring. The evaluation plan will provide the specifics of the 

instrumentation for the datalogger, calculation methods, and assumptions. 

Free-rider, spillover, and net-to-gross estimates are developed using surveys and interviews. 

Program 10. Residential Whole House 
This program includes the two residential energy assessment options that are carried out remotely, by mail or 

Internet and an on-site audit with direct installation of minor measures. The remote audits are available (free) to ail 

customers. The separate on-site audits for electric or gas heat customers only (with a $SO fee that can be credited to 

installation of recommended measures that are installed subsequent to the on-site audit). The remote audits are 

envisioned as a feeder to the on-site audits. 

For the remote audit program using the Inteiiiet and mail-in forms, energy savings claims will be limited to the low- 

cost measures sent out to accompany audit results. This is an engineering calculation. It will be checked using a 

mini-survey approach to develop information on installation rates to modify results by developing free-rider, 

spillover, and the net-to-gross ratio. Energy savings claims will be limited to direct install items. 

Evaluation of the on-site audit program element will be based on the audit record, directly installed low-cost 

measures, and subsequent documentation of rebates for items recommended during the audit. Free-riders, spillover, 

and the net-to-gross ratio will be developed from survey results and interviews, both based on systematic random 

samples of participants. The interviews will also be used to develop process evaluation insights. Vendor staff will 

also be interviewed for the process evaluation. While the remote audit will be open to all customers, evaluation of 

this program will focus on customers with electric or gas heat. Customers without electric or gas heat will not be 

sent the kit items but will be direct toward rebate programs. 

For homes that receive only low-cost measures with small savings potential, impact evaluation will make use of an 

engineering analysis. If there are a sufficient number of electrically andor gas-heated homes for which the on-site 

audit leads to adoption of major measures, results will be assessed using a Statistically-Adjusted Engineering (SAE) 

billing analysis approach, or the Piinceton Scorekeeping Method (PRISM). 
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Program 11. Residential Rebates 
The Residential Rebates program focuses on rebates for CFIs  and for Energy Star Appliances (Clothes Washers). 

For lighting measures, the evaluation approach will be to verify the CFL wattage and CFL life of all rebated units 

according to vendorhrand specifications. Also to verify the typical wattage of incandescent bulbs replaced by 

CFLs (the basic assumption is that all CFL,s will replace an incandescent bulb of equivalent luminosity; other 

assumptions will be taken from the national Energy Star program, as listed on their website). Results will be 

quantified according to standard M&V protocols to estimate the annual and lifetime energy savings. The 

evaluation report will present these results and report the distribution of CFLs by brand, model, and wattage. The 

program may be required to document light bulbs replaced, for example, through a limited light-bulb exchange, a 

survey, or direct inspection, or a combination of these approaches. 

For appliances, the evaluation approach will be to gather complete technical descriptive information to identify 

each Energy Star appliance rebated (brand, model, characteristics). Results will be quantified using industry 

standard M&V calculations for each appliance type. An attempt will be made to gather similar technical 

information on machines replaced. The evaluation report will summarize this information and calculation results to 

document energy savings. 

The evaluator will review program records and independently check program savings calculations maintained in the 

program trachng system. It is important to place a directive to the program vendor to document the specific 

technical features of equipment replaced and equipment rebated as a standard program procedure. 

Program 12. Residential Appliance Recycling 
For the residential appliance recycling program element within this program (for refrigerators, freezers and room 

air conditioners), the program vendor will be required to maintain a tracking database containing all of inputs 

required to develop gross energy savings. There are two primary national vendors for this program element and 

both have the required expertise with relevant tracking databases. Since the equipment is recycled, it is possible to 

gather complete information on all required technical data. The evaluator will also examine and report on safe 

equipment disassembly and recycling of components. The free-rider, spillover, and net-to-gross information for 

this program element will be developed from participant surveys and interviews, both based on random samples of 

program participants. 

Program 13. Residential New Construction 
For the "Beyond Energy Star" program element, the primary method of evaluation will be an engineering review of 

program records, since Energy Star qualification will be certified by the program. Savings calculations will follow 

the International Perfoi mance Measurement and Verification Protocol (IPMVP) Option D (Calibrated Computer 

Simulations), assisted by information from the DOE website, on-site survey and verification of a few selected 

homes, and limited data logger monitoring. An evaluation plan will provide the specifics of the instrumentation for 
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the datalogger, calculation methods, and assumptions. An equivalent comparison group will also be used to 

provide a meaningful contrast from which to develop program impacts. 

Program 14. Residential Solar Siting 
For solar orientation and review of construction to include simple elements of workable passive solar design, it  may 

be assumed that there are zero free-riders, first because while home builders have some knowledge of passive solar 

they do not use it in practice, and second because the focus of the program is on codes as well as individual homes. 

To the extent that the program is successful in modifying codes at a city or county level, or at the state level, all 

results will be new energy savings. This evaluation will emphasize process evaluation, to document the efforts at 

working to establish better codes, and will also require review of selected sites to insure solar orientation and 

elements of simple passive design were properly developed. It is important to verify that expertise in solar siting 

and a background in wider passive solar experience has been present in the siting of each house - if done correctly, 

the program will produce significant energy savings and comfort, if not sited correctly (with minimum passive 

design included) the home may be too hot in  summer. 

Program 15. Residential Low and Moderate Income Weatherization 
This is a whole house weatherization retrofit program for low and moderate income homes with electric or gas heat. 

There are two program elements, one for homes to and including 150 percent of poverty to match the Kentucky 

Weatherization Assistance Program, and the other for homes from 150 percent of poverty to 80 percent of 

Kentucky median household income. The two programs are identical. They will be separately evaluated. M&V 

will follow a traditional non-equivalent control group design using utility energy usage and billing records and 

either PRISMrM or regression modeling, with an equal number of treated and similar untreated homes. 
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Other Considerations in Support of Program Evaluation 

Three other areas should be developed to support program evaluation. These are a protocol for monthly program 

reporting, customer satisfaction metrics, and standardization of net-to-gross methods. 

Protocol for Monthly Program Reporting 
To assist in the company's management of programs and to provide a stream of current information to the 

evaluation team, the vendor for each program should be required to submit a monthly report to the Program 

Manager for each program containing the following information4*: 

( 1 )  Month, date, program name, name of person responsible for the report. 
(2) Brief description of the program, including program goals and ob.jectives (this will repeat each month 

unless the program is changed). If there is a change in program description, goals, objectives, program 
elements or measures, please call attention to the changes and describe them clearly and completely. 

(3) Program budget and expenditures (see table below): 

Budget and Expenditures 
Total 
Admin 
Marketing 
Program Implementation 

Cumulative 
Actual Monthly Expenditures 

Expenditures To Date % 

Energy Demand 
Impacts 
Coincident Pk kW 
Annual kWh 
Annual Therms 
Lifecycle kWh 
Lifecycle Therms 

, 
Projected % of Cumulative % of 
Monthly Actual Monthly Goals Projected Total Program Goals Goals 

Goals Goals Achieved Acliieved Program Goals Achieved To Date Achieve 

~ 

( 5 )  Describe and discuss whether the program is reaching its projected performance goals as stated in the 
program work plan. Discuss separately for program administration activities, program 
marketing/promotion/communication activities, and program implementation activities 
accomplishments as compared with projected goals and objectives established for program related 
activities for the report period. Where possible describe work activities in both quantitative and 
qualitative terms. In particular, please describe all barriers encountered and if project goals have not 
been met, explain the reasons why and what steps have been taken to ensure that the project is back on 
schedule, and will be completed by target date. 

(6) Describe all customer disputes or complaints and how they have been resolved. 
(7) Describe any staff or subccntractor/consultant changes. 

This list is slightly modified from current California monthly program reporting requirements. 48 
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Customer Satisfaction Metrics 

Customer satisfaction for each program is best assessed using a system of continuous mini-surveys. Mini-surveys 

are “mini” in three ways: 

0 First, they typically have no more than ten or twelve questions (and may have less) so they are easy to 
answer and not a burden for the customer. 

0 Second, all of the questions (or almost all) are answerable with a “yes/no,” “0/1,” or a percentage type 
response. This permits use of small sample theory. 

e Third, the sample sizes are small, perhaps 30-60 completed satisfaction survey forms in each survey wave 
for a program. 

However, they typically repeated every quarter so that a time series tracking record of responses to the individual 

satisfaction question can be developed and graphed. This provides an easy to deploy method of assessing customer 

satisfaction on a continuous basis that is able to detect changes that might require management response. Since the 

tracking is continuous, the feedback is in the form of a periodic management report with graphs. 

Typically, customer satisfaction is best surveyed by an independent third party such as a marketing firm or an 

independent evaluator. Surveys may be conducted by phone or mail, or a combination. Because the response 

format for the questions is constrained, small sample theory can be used and the sample sizes will be small for each 

survey wave, but the waves will be repeated quarterly. The survey questions will be tailored separated for each 

program. A comparison group, not participating in programs, may also be employed. 

For each survey wave (and with the exception of programs with a small number of customers) the goal will be a 

completed sample size of at least 30-60 (not more than 60). By repeating the same survey with new customers each 

quarter, the customer satisfaction results will cumulate to much larger samples over a year and over the five-year 

horizon developed in the plan, so statistical confidence, significance, and power are all addressed over time. Also, 

by keeping a few common questions across all surveys, a general assessment of customer satisfaction in the whole 

DSM effort is possible. Where the number of units completed per quarter is less than 30, it is reasonable to attempt 

to survey all treated units. 

Standardization 

Different evaluation contractors may have different preferences for the approaches taken to develop infoimation for 

determining free-riders, spillover, and net-to-gross information. The approaches chosen can produce widely 

differing results. It will be important for Duke Energy to standardize these approaches across programs, until such 

time as the Kentucky Commission establishes guidelines for this area. Final determination of methods in this area 

is likely a commission decision, but commissions tend to ask for a record to be established, demonstrated, and fully 

discussed before arriving at a result. 
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APPENDIX A. METHODOLOGY 

Choice of Methodology 
At the root of most DSM analysis there is some form of energy usage model. The model often used in larger multi- 
utility DSM planning, synthesizes estimates from demographics applied to engineering prototypes. This approach 
is easy to apply to individual measures and to small groups of measures where the result of all the measures is small 
relative to the total energy sales. But this simple synthesis approach becomes unstable where a large or 
comprehensive technical potential is contemplated because the simple sum may not include measure interactions, 
and can result in inflated savings estimates. Also demographic information and market penetration information are 
more accurate applied to large regions, but lack precision when applied to smaller regions. TJnder this 
circumstance, the cumulative errors due to lack of precision can compound into large errors. The simple synthesis 
approach has also been criticized for not including all possible measures that may contribute to the full technical 
potential. 

Therefore, in this case, where a technical potential will be derived from a maximum application of a wide variety of 
interacting measures and applied to a relatively small region, we have opted to approach the estimate with a 
“calibrated engineering model”. With this approach we will true the models to the current actual energy sales by 
fitting a relatively simple algebraic model to the recorded energy use (and hourly load) and the associated average 
monthly temperatures. This approach has the strong advantage of starting the analysis from a verifiable energy use 
situation. Another significant advantage of this approach is that it is somewhat empirical, and the data fitting 
process will reveal large unusual energy use situations, if they exist. Finally, it is particularly important to be able 
to establish a reasonably bounded estimate of the aggregate energy under conditions representing the full technical 
potential, which requires the explicit treatment of measure interactions afforded by the engineering modeling 
approach. 

Within conditioned spaces, heating and cooling energy will be influenced by lighting and other internal gains and 
hy large scale refrigeration. This results in an interaction of energy savings measures. Another form of measure 
interaction is related to changes in thermal conversion efficiency. Whenever there is a load reduction measure, the 
net realized energy savings will also be dependent on an assumed thermal conversion efficiency. Where a thermal 
conversion efficiency is changed at the same time as a load reduction, the result is interactive, and it is important to 
consider the effect of both measures simultaneously. In this case, where a wide range of efficiency and load 
ieduction measures will be applied, it is particularly important to be able to deal with measure interactions in an 
orderly way. 

Overview of Model Structure 
The overall utility energy model has two principal components: the energy model, and the demand model. The 
output from energy model drives the demand model. The energy model estimates the average daily energy use, 
kWNday or thermdday for each end-use and for each month. The demand model will use the average daily energy 
use for each end-use and for each month, and distribute it among the twenty-four hours of the day. 

The principal function of the energy model is to separate the energy for each month or day into its primary end- 
uses. The largest and most important fundamental end-uses are Heating, Cooling, and Baseload. In this utility 
analysis, the baseload is subdivided further into DHW, lighting, internal loads (cooking plugs etc), and external 
loads. These six end-uses are the ones that will be considered here. 

Both the energy and the demand models are “trued up” to actual temperature and recorded energy sales and load 
information. In this case the energy model is trued up to 2007 monthly energy sales and temperature data 
established by sampling in excess of 1000 accounts in each of the seventeen energy use sectors subject to this 
analysis. The model is also trued up on an hourly basis to available load shape information for 2007 loads. For this 
analysis, energy and demand are modeled for seventeen primary electric energy use segments: four residential and 
thirteen commercial and industrial as described in the market assessment section. Gas energy is also modeled for 
the same defined seventeen energy use segments. Gas energy has no load shape information for “true-up”. 
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Both the gas and electric models serve essentially the same physical population which allows better inodeling 
resolution in both models. In particular, the building internal gains, which are readily evident in the electric data, 
are used in the gas models because the gas space heat needs are directly influenced by internal gain. The gas data 
shows very clearly the nature of the hot water heating loads and the space heat loads and these are used in the 
electric model which cannot resolve these loads very clearly because of the low use of electricity for these end-use 
loads. This simultaneous modeling of both electric and gas energy use for essentially the same population reveals 
interactions between electric and gas energy savings. In particular the reductions in internal electric energy use, as 
from lighting efficiencies, will create an unavoidable increase in fuel use as the gas heating systems compensate for 
the reduced internal gain. This exported heat load is significant enough to increase gas consumption by of the order 
of 5 to 10 percent, but it is not commonly considered in technical potential studies of electric energy only. In this 
study, with the co-modeling of gas and electricity, the interaction is fully captured and it works to lower the 
apparent technical potential for the gas utility. 

The model has been devised and structured with explicit variables to express in physical or engineering terms, the 
measures and treatments involved in attaining the full technical potential. This includes variables for conversion 
efficiency, load reductions and thermal and electrical solar energy measures. The model will also estimate the 
changes in peak demand associated with the applied efficiency measures and temperature changes. The following 
discussion will be in two parts: the first part discusses the electric and gas energy models, and the second part 
discusses the electric demand model. 

FeDr uary 9, 2009 

Energy Model 

Nature of the Data 
A brief graphical review of the energy sales and the associated average monthly temperature is illustrated in Figure 
32 which shows that the daily average residential gas energy use generally has a clear variation with temperature. 

Residential Average Building Gas Usage 
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Figure 32. Aggregated Residential Single Family Gas Energy Use 

Note that the average daily energy use increases the cold winter months with average monthly temperatures of 
about 30 deg F. The model fitted to this data is also shown. 

Figure 3.3 shows the average energy use versus average temperature for restaurant customers, and Figure 34 shows 
an ordei ly temperature pattern for grocery customers. 
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Figure 33. Restaurant Average Gas Energy Use 
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Figure 34. Grocery Average Gas Energy Use 

Figure 35 through Figure 37 show the common patterns found for electric energy use. 

Residential Average Building Electric Usage 

This figure shows the average residential energy use for single family residential customers in residences older than 
4 years served for the 12 months of 2007. Note that the average daily energy use increases for the warm summer 
months with average monthly temperatures of about 80 deg F, and for the cold winter months with average monthly 
temperatuies of about 30 deg F. The model fitted to this data is also shown. This model is for a sample where the 
major space heat fuel is gas; had the sample been predominantly heated with electricity, the slope with low 
temperatures would be much steeper. 
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Figure 36 shows the average energy use versus average temperature for the average restaurant customers, and 
Figure 37 shows the energy versus temperature pattern for the average grocery customers. 
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Figure 36. Restaurant Average Electric Energy Use 

Grocery Average Building Electric Usage I 

Figure 37. Grocery Average Electric Energy IJse 

These figures show that, for both electricity and gas, the energy versus temperature relationship will vary from 
sector to sector, but there is a very clear temperature relationship characterizing each sector. It is this temperature 
relationship that is the primary empirical basis for the energy model of each sector. There is a similar figure for 
each of the seventeen energy use sectors, that have been separately modeled. Note that Figure 32 through Figure 34 
show energy expressed as thermdday as a convenience in developing a perspective; in the energy model the 
calculations are done with all energy, gas and electric, expressed in kWh. 

In general, these models of average energy versus temperature fit the data quite closely, usually with an R-square in 
excess of 90 percent. But goodness of fit alone is not a sufficient criterion of truth, and the model will need to be 
consistent with other empirical information as discussed below. 

It is important to note that these models are expressed in terms of average daily temperature rather than heating and 
cooling degree days as is more commonly done. This is primarily a matter of convenience since the degree day 
format depends on a base temperature that may vary with building stock. However, there is an important physical 
distinction between average monthly temperatures and monthly degree days for the mid range average monthly 
temperatures in the range of SO-65 deg F. At these mid-range temperatures, an average monthly temperature, for 
example 6 3  deg F, will have tangible amounts of both heating and cooling degree days that cannot be inferred from 
the average temperature alone. This distinction is recognized in the modeling process. 
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Energy Model Structure 
For energy modeling purposes, both the electric and gas customers were subdivided into the seventeen segments as 
described in the Market Assessment section of this report. A simple engineering model of energy versus 
temperature including terms for appliance and end-use saturation levels and other physical parameters is fitted to 
the energy sales data for each sector analyzed. The models applied in each of the sectors are all similar and 
represent six very fundamental end-uses: 

e Heating Lighting 
e Cooling 0 Inteinal Uses, Plugs, Cooking, Dishwasher 
0 Hot Water 0 External Uses, Outdoor Lights, Washer, Dryer 

__-1____3 

End-Use Inputs 
Heating 
Cooling 
Hot Water 

Monthly average temperatures and long-term average month temperatures 
Monthly average temperatures and long-term average month temperatures 
Monthly long-term average Inlet water temperatures 

Lighting Seasonal lighting usage factors - 

Beyond the weather inputs are the inputs pertaining to the distribution and operation of the energy using systems. 
These are the variables that are changed in the process of fitting a model to the data. It is noteworthy that the 
relatively few systems inputs are sufficient to fi t  a model so closely to the data, but that lies in statistically favorable 
nature of fitting to data that averages thousands or hundreds of thousands of sites. 

This model is very simple in an attempt to be reasonably transparent and reviewable. It admittedly does not include 
many well known second order effects, such as variation of heating COP with temperature. However, the simple 
treatment of energy use in terms of first order effects is sufficient to the principal purposes here, which are: 1) to be 
able to true-up the model to the current energy use, and 2) to be able to estimate a physically reasonable energy use 
assuming the conditions of full technical potential. 

The model uses performance inputs that are intended to be the key descriptive physical parameters for energy using 
systems. It is certainly possible to postulate a model using different or more detailed parameters, and such a model 
(and a variety of others) can be made to fit the data very well. The performance inputs chosen for the model used 
here were selected because they can directly express significant portions of the energy use that will be subject to 
changes under the conditions of full technical potential. The parameter set is also intended to be small enough to be 
manageable, but complete enough to support a true-up to the aggregate energy use data of record. 

It should also be noted that the independent physical variable in the energy model is temperature, and that there are 
many important energy using processes that are not temperature dependent. This temperature dependent model can 
empirically derive the principle peak driving end-uses, heating and cooling, but it  cannot mathematically 
distinguish from one another the end-uses of non-temperature dependent loads such as cooking, lighting , motors, 
electronics, hot water etc. Loads of this type are either explicitly estimated as in the case of hot water, or included 
as part of an aggregate baseload. In a key part of the modeling process, the magnitude and hourly profile of the 
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total baseload can be derived from hourly load data as described below. That empirically derived total baseload is 
then further separated into the other end-uses using EIA regional 01 national eneigy end-use ratios. 

Table 8 1 shows the parameters used to describe the energy use in each analyzed sectoi. 

Table 81. Energy Systems Performance Inputs 

DHW saturation 
DHW gal/day 
Tank loss btu/deehr 

Lights saturation 
Internal loads kWh/day 
Internal Denetration 

DHW set temp 
DHW efficiency 
Space Saturation 
Space efficiency 
Space set temp 
Space slope btu/deghr 
Liehts kWNdav 

{Jltimately, the sum of the energy models for each of the sectors modeled must add up to the total energy sales of 
record for the test year, and they must true-up at the monthly level as well. This energy true-up is accomplished by 
varying the physical parameters until the total monthly energy use from the models matches the sales of record and 
maintains a good fit of model to data. 

lJsage Normalization 
The energy models express the energy use as a function of temperature, and this allows the energy use to be 
estimated for different temperatures than prevailed during the test year, which in general will differ from the long 
term normal year. For planning purposes, usage data is normalized to the average 30-year temperatures for the 
service area. Figure 38 shows the actual temperatures in the test year and the long term average temperatures. 
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Figure 38. Air and Water Temperatures 

In Figure 38, it is evident that the 2007 test year, green, is close to the 30-year average, red, differing in a warmer 
summer and a much colder February. The water inlet temperature in Figure 38 refers to the ground water 
temperature which is used in the end-use models for hot water heating energy. In this case, the estimate of the 
groundwater temperature is assumed the same for the test year. 

Separation into End-Uses 
For both electricity and gas, the total energy use is partitioned into the six fundamental end-uses by a combination 
of empirical discovery and engineering calculation, however simple. 
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The heating and cooling end-uses are empirically derived through the fitting of the model to the energy versus 
temperature slopes shown in the usage versus temperature graphs, using an empirically derived estimate of 
baseload. 

February 9, 2009 

The hot water end-use is explicitly calculated from water usage, inlet water temperature, and storage loss 
assumptions and market share information. The fit  of the gas data to the model is used to refine the water use 
assumptions for both the electric and gas models. Likewise the f i t  of the gas data to the model is used to refine the 
thermal sensitivity of the building stock for both the electric and gas models. 

During weather neutral months such as April and October, these models empii ically show the total building 
baseload with a small amount of heating and cooling. By carefully analyzing the hourly load data for each 
analyzed sector for these months, an empirically derived minimum load can be identified that describes the 
baseload absent heating or cooling. This baseload identified by a fitting process described below must be 
established in order to attain a reasonable fit for the heating and cooling end-uses. In electric utilities this special 
examination of baseload is necessary in order to properly account for the heating and cooling that occurs in swing 
months. For gas utilities only heating is present and this examination of the electric baseload is necessary to 
establish the internal gain of the gas-heated building. 

Further Separation of Baseload into End-Uses 
With regard to baseload, the models cannot go further and separate that total baseload into its constituent end-uses. 
hot water, cooking, cloths dryers, and process loads. The further separation of end-uses is done by removing the 
explicitly calculated hot water end-use and partitioning the remaining baseload on the basis of US regional energy 
end-use splits. For the residential sector as a whole and for most of the commercial analysis categories, there are 
published end-use splits on the average energy use for a full range of end-uses. For this analysis, appropriate items 
from the full range of end-uses are aggregated into the three fundamental baseload end-uses used in this analysis: 
hot water heat, cooking and internal uses, and external uses. 

For the electric models, two end-use ratios are developed from the EIA data: internal usage/lighting and external 
usage/lighting. These two ratios are then used in the electric models to maintain the appropriate relationships 
between lighting, internal uses, and external uses. 

For the gas models two end-use ratios are developed from the EIA data: internal usagehot water heat and external 
usagdhot water heat. These two ratios are then used in the gas models to maintain the appropriate relationships 
between hot water heating, internal uses, and external uses. 

Demand Model 

Available Load Data 
The demand model applies only to the electric energy model, and it is used here ultimately to estimate time of day 
demand or load reductions associated with the energy savings. These electric load reductions have a very tangible 
value in the cost effectiveness considerations. The behavioral time of day information derived from the electric 
demand model has also been used in the gas model to estimate time of day gas usage even though time of day gas 
usage plays no role in this analysis. 

This load analysis first derives the residential, commercial, and industrial peak load profiles for each hour of the 
peak day for each month for the analysis period, 2007, as shown in Figure 39 for residential loads i n  Kentucky. 
These monthly coincident peak days are the benchmarks to which the demand model is trued up 

This load data was reasonably complete for the residential sector, but the commercial and industrial load data 
straddled some of the commercial and industrial sectors and was prorated. The residential loads are the largest and 
most volatile and the available data was sufficient to support the most important portions of the true-up process. 

It is important to recognize that the model developed here estimates the average site hourly demand for each month. 
The average demand from this model is quite different than the peak day loads that will be used for the true-up 
comparison. They are almost as different as apples and oranges because the peak day load is born of the extreme 
monthly temperature conditions that drive utility peaks, and also the site demand must be corrected to include 
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applicable transmission and distribution losses. Ultimately, this analysis process will derive the shape of the end- 
use load activity through a structured comparison and adjustment to the peak day load curves shown in Figure 39. 

i 
I Monthly Peak Day Load Profiles, 2007 

Figure 39. Kentucky Monthly Residential Peak Day Loads 

Note in Figure 39 that the peak day loads are only for residential sales, and do not show the full system peak. The 
true-up to this load data required recognizing that the loads were measured at the distribution tie in and therefore 
include distribution losses. 

Demand Model Overview 
The demand model is driven by the energy model. For each end-use and for each month, the energy model has 
estimated the average daily energy use, kWNday. The demand model then takes the estimated daily energy use and 
distributes it among the twenty four hours of the day. 

The objective of this demand model is to estimate the average distributed hourly demand for a large number of 
customers. The concept of distributed demand assumes that thousands of the same device, (stove water heater, 
computer, etc) will be turning on and off according to use at random times within the hour of interest. The 
contribution of any one of these devices is the full load power‘l’duty cycle for the hour. For example, if a 1400 watt 
toaster is on for one-tenth of the hour, the distributed demand is 1400 watts times 0.1 hours, or 140 watts. In 
essence, the distributed demand is the energy used in the hour. 

The distribution from daily energy use to hourly is done by means of “demand distribution functions”. The demand 
distribution function consists of twenty-four hourly demand factors that specify the fraction of the daily energy use 
that occurs in each hour. The hourly demand factors empirically derived from this analysis and applicable to the 
residential customers are shown in Figure 40 and Figure 41. These end-use demand factors should not be confused 
with load curves. For all end-uses, the individual hourly demand factor is much less than 1.0, and it is only used to 
distribute the daily end-use energy by hours. The hourly end-use load curve results when the hourly end-use 
demand factor has been multiplied by the associated daily end-use energy to give the portion of the daily end-use 
energy used in that hour. The aggregate hourly load curve is then the sum of the various hourly end-use load 
curves for each hour. In the full utility demand model, there is a different set of hourly demand factors for each of 
the six end-uses for each of the primary sectors, residential, commercial, and industrial. 
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Figure 40. Residential Hourly Demand Factors for Heat Cool, Hot Water 

Notice in Figure 40 that the cooling demand factor is greatest at about 4-5 PM when the cooling energy for each 
hour reaches about 0.074":daily average cooling energy. Similarly, the hourly demand factor for heating appears to 
be maximum at 7 PM when the hourly demand factor is 0.056 and the hourly heating energy is 0.0.56"'daily average 
heating energy. Hot water demand is known to be bi-modal occurring in the morning and late evening. In the 
model there are separate demand factor curves for each month for heating and cooling in the residential and 
commercial sectors because the distribution of heating and cooling throughout the day varies somewhat from month 
to month as the temperature of the earth and the structures varies seasonally. 

Figure 41. Residential Hourly Deniand Factors for Lighting, Interior, and Exterior Loads 

Notice in Figure 41 that the interior loads and lighting work toward a daily peak at about 10 PM. The exterior load 
here consists of washer and dryer activity and some exterior lighting. Washers and dryers are considered here to be 
external loads because most of the energy is discharged outside as in the case of dryers, or because the load may 
occur in an attached space such as a basement or wash porch that is not directly part of the conditioned space, as in 
the case of washers. Note also that the hourly demand factors for lighting and other interior loads are here assumed 
to be the same. 

Commercial Hourly Demand Factors 
In principal there are quite a lot of unique demand specifics. But in practice the hourly demand factors for the 
different commercial sectors are taken to be the same because the load data is not detailed enough to distinguish 
one commercial load from another. Therefore, there is a set of hourly demand factors for each of the six end-uses, 
and these are used in all of the commercial analysis categories. The commercial hourly demand factors are shown 
in Figure 42 and Figure 43. 
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Figure 42. Commercial Hourly Demand Factors for Heating, Cooling, and Hot Water 

There is very little electric heating or water heating i n  the commercial sector, and the demand factors for these end- 
uses find minimal use. In Figure 42 the demand factors for cooling are by far the most important. 
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Figure 43. Commercial Hourly Demand Factors for Lighting, Internal and External Loads 

In Figure 43, the hourly demand factors for the exterior loads express the fact that these loads are principally 
exterior lighting which is on at night. The hourly load factors here of principal importance are those for the lighting 
and interior loads which are taken as the same shape. 

Truing the Demand Model 
The demand model is ultimately trued against the monthly coincident peak days. And ultimately, the truing process 
requires a temperature adjustment in the energy model to simulate peak day temperatures instead of average 
temperatures. The true-up process is done in terms of aggregated site demand, requiring that the comparison load 
information be de-rated by correcting for applicable transmission and distribution losses 

The first step in the demand true-up is to adjust the non-weather end-uses, lighting, internal loads, external loads, 
and hot water. The adjustment consists of modifying the IiourIy de i~and factors for these end-uses until the 
modeled sum of the non-weather end-uses is close to that observed from the load study. This comparison is done 
when heating and cooling are at a minimum. The minimum load, unaffected by heating and cooling, is referred to 
here as the non weather load, and is empirically drawn from the hourly load data. 

This is key empirical information because it establishes the ratio of baseload energy to total annual energy which is 
an important input to the energy model for establishing an accurate partition of baseload and heating/cooling 
energy. This ratio for the aggregated residential customers is 0.69, that is 69 percent of residential energy is 
baseload, not heating /cooling. There is a similar adjustment of demand factors for the residential, commercial, and 
industrial loads. 
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Once the hourly demand factors are so adjusted they are then used to represent the non-weather load throughout the 
year and especially in the heating and cooling seasons. Figure 44 shows a close comparison between the residential 
demand estimated by the model and the demand from the load study for the sum of the non-weather load. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Hour of Day 

1 __ -Model -Data I 
Figure 44. Baseload True-Up - Residential, October 

The next step in the true-up is for cooling. In this case the model is compared to the monthly coincident peak 
cooling days and the hourly load factors for each of the cooling months are djusted for best fit between the model 
and load study. It has been found necessary to deiive a different load factor curve for each cooling month because 
the actual dynamics of the cooling vary from month to month. For example cooling in May never carries over into 
the small hours of the morning as does cooling in July and August. 

I 9M,000,---- / I  

Figure 45. Cooling True-1Jp A11 Customers, August Peak 

Figure 45 shows a close comparison between the demand estimated by the model and the demand from the load 
study after this cooling true-up step. 

The final demand true-up step is for heating. In this case the model is compared to the monthly coincident peak 
heating days and a separate heating load factor curve is derived for each month from the best fit between the model 
and load study. 
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Figure 46. Heating True-Up All Customers, February Peak 

Figure 46 shows a close comparison between the demand estimated by the model and the demand from the load 
study after this heating true-up step. Through these true-up steps, the most significant hourly demand factors are 
empirically derived, and the demand model can now estimate the average daily or peak demand versus hour for 
each month. 

Estimating the Coincident Peak Day Load 
There is a strong temperature relationship between the coincident peak day load versus hour and the average day 
demand versus hour produced by this model. To estimate the coincident peak load, the energy model is driven by 
peak monthly temperatures instead of average monthly temperatures. 

This model will estimate the change in average hourly demand for each month simulating any group of efficiency 
measures or all the measures used to express full technical potential. This month by month change in hourly 
average demand is the hourly demand impact. 

Estimating the Technical Potential for Load Savings 
The final estimate of technical potential is for the system load impact which is the demand impact increased to 
account for transmission and distribution losses. 

This model will thus estimate the change in average hourly Load for each month corresponding to any group of 
efficiency measures or all the measures used to express full technical potential. 

Estimating the Coincident Peak Day Load and Technical Potential Load Offset 
To estimate the coincident peak day load, the energy model is driven by peak monthly temperatures instead of 
average monthly temperatures to estimate the peak day aggregate demand, then the applicable transmission and 
distribution losses are applied. 

Ultimately this model will be used to estimate the change in average (or peak) hourly load for each month 
simulating any group of efficiency measures in a particular program or all the efficiency measures used to express 
full technical potential. 
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APPENDIX B. COST EFFECTIVENESS METHOLOGY 

Cost effectiveness analysis refers to the systematic comparison of program benefits and costs using standardized 
measures of economic performance. In this report, cost effectiveness is discussed at both the technology level and 
the program level. The assumptions and approach used to calculate technology and program cost effectiveness are 
presented in this appendix. Much of the material in this section is taken from the California Standard Practice 
Manual: Economic Analysis ofnenzand Side Management Programs and Projects, October 2001 (SPM 2001),49 
which has bioad industry acceptance. 

Technology Cost Effectiveness 

It is desirable to consider some measure of a technology's cost effectiveness in  the preliminary stages of program 
design. This allows program planners to subjectively tradeoff cost and other attributes of energy efficiency 
measures (EEM) when considering possible program designs. Cost effectiveness analysis is less precise at the 
technology screening stage because estimates of energy savings and costs at the measure level are subject to a great 
deal of variance due to interaction with other measures and actual program implementation. Still, measure cost 
effectiveness provides a useful metric for consideration along with the many other factors outlined in the Program 
Plans section of this report. 

What is needed at the technology or measure level is a simple measure of cost effectiveness that does not require 
assumptions of avoided resource cost, rebates, program delivery cost and other program level details. Levelized 
Cost (LC) provides such a measure by expressing the cost of a measure in annual terms per unit of energy saved. 
This allows an easy way to compare and rank order the cost effectiveness of measures. The formula used for the 
LC calculations in this report is presented below: 

LC=DCosts / DSavings 

IC, +OM, 
DCost = t: 

/=I (1 + d)'-' 

I1  

DSavings = C [ ( A E N , )  + (1 + d) ' - ' ]  
I =I  

where: 
- LC - 

IC - 
OM - 

DCost = 
DSavings = 
AENit - 
N - 
d - 

- 
- 

- 
- 
_. 

Levelized cost per unit of the total cost of the resource (dollars per kWh) 
Incremental cost of the measure or technology 
Annual operation and maintenance cost 
Total discounted costs 
Total discounted load impacts 
Reduction in net energy use in year t 
Life of measure 
Discount rate 

Although not suited for fuel substitution and load building programs, LC provides an easily calculated way of 
comparing measures. Measure cost, savings, useful life, and discount rate are the only assumptions required for 
calculating L,C. Real levelized cost refers to LC expressed in constant dollars (i.e., without inflation). 

The formula used in Microsoft Excel to approximate L.C is as follows: 

L,C = (OM-PMT(d,N,IC))/EN 

where PMT is the payment function in Excel and the other terms are defined as above. 

4'' Prepared by the California Public Utilities Commission (CPUC) and the California Energy Commission (CEC). All 
formulas and discussion are based on the SPM 2001. Formulas have been modified to remove peak savings, multiple costing 
periods, and otherwise adapted to be relevant tor use with this project. 
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For example, using a real discount rate of 6.6 percent, a measure life of 18, an incremental cost of $200, and annual 
savings of 100 kWh with no annual O&M, results in real levelized costs of $0.193 1 .50 

Program Cost Effectiveness 

The discussion of program cost effectiveness is meant to provide a general overview of the standard tests consistent 
with the calculations in the SPM (2001). Actual cost effectiveness analysis was run using DSMore software from 
Integral Analytics. DSMore returns benefit-cost rations and other results for the perspectives represented in  the 
standard tests. Contact Integral Analytics (http://www.intem&malvtics.com/) for information and documentation 
regarding DSMore software. 

Many additional assumptions over and above those required for calculating EEM cost effectiveness must be made 
when calculating program cost effectiveness. Cost effectiveness of energy efficiency programs involves describing 
the economic impact of the program from the perspective of various groups. This analysis required detailed 
program budgets and design elements such as rebate levels and other program features. Perspectives, also called 
tests, presented in this report are listed in the table below along with the primary benefits and costs used to compute 
cost effectiveness. 

Table 82. Benefits and Costs by Cost Effectiveness Test 

Cost Effectiveness Test 
IJtility Cost (also known as 
Administrator Cost) 
Participant 

Ratepayer Impact 

Total Resource Cost (TRC) 

Societal (variant of TRC) 

Benefits 
Avoided energy costs (net) 

Reduced energy bill 
Incentive payments 
Tax credits 
Decreased O&M costs 
Avoided energy costs (net) 

Avoided energy costs (net) 
Tax credits 
Decreased O&M costs 
TRC benefits plus non-energy 
benefits less tax credits 

costs 
Program expenses paid by utility 
including incentives 
EEM installation 
Increased O&M costs 

Lost revenue (net) 
Program expenses 
EEM installation 
Program expenses 
Increased O&M costs 
TRC costs plus non-energy costs 

Reference to “net” indicates that the load used to measure the benefit or cost is net of free-riders. EEM installation 
includes all incremental costs to acquire and install an EEM. Program expenses include all costs related to delivery 
of the program and include staffing and overhead, advertising, incentive payments, administration fees, and 
monitoring and evaluation expenses. 

Various measures of the economic impact are available for each perspective. The two primary measures we will 
use in this report are listed below: 

0 Net Present Value 
0 Benefit-Cost Ratio 

In addition to the economic criteria listed above, other criteria may be unique to a given perspective. For example, 
simple payback of investment is often cited as an important criterion from the participant perspective. Each of the 
perspectives is discussed i n  detail below including the assumptions and formulas required to calculate the measures 
of economic impact. Each of the cost effectiveness tests are discussed below. 

The valucs used in thc example are not meant to represent actual assumptions. See the Energy Efficiency Measurc 
Assessment scction for specific assumptions, including the discount rate. 
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Utility Cost Test (also known as Administrator Cost Test) 
The Utility Cost Test measures the cost of acquired energy savings considering only the costs paid by the utility. 
Benefits are similar to the TRC Test but costs are more narrowly defined. Its primary purpose is for assessing 
resource acquisition from the perspective of the utility. In this sense, it is similar to the Participant Test in that the 
test provides a measure of cost effectiveness from a single perspective that does not include all costs. 

Benefits included in the calculation are the avoided cost of energy supply. Net loads are used for the purpose of 
calculating avoided cost of energy benefits. The costs include all program expenses including incentive payments 
for EEM installation. 

Participant Test 
This test compares the reduction in energy bills resulting from the program with any costs that might have been 
incurred by participants. Other benefits included in this test include incentive payments and tax credits. When 
calculating benefits, gross energy savings are used rather than reducing savings for free-riders. 

The main value of the Participant Test is that it provides insight into how the program might be received by energy 
consumers. The incentive level required to achieve some minimum level of cost effectiveness, for example, can be 
useful in program design efforts. It should be noted, however, that consumer decision making is far more complex 
than reflected by the Participant Test. For this reason, the test should be used as one consideration of likely 
program acceptance and not an absolute indicator. 

Ratepayer Impact Measure Test 
The Ratepayer Impact Measure (RIM) Test measures the impacts to customer bills and rates due to changes in 
utility revenues and operating costs caused by the program. Rates will go down if the change in revenues from the 
program is greater than the change in utility costs. Conversely, rates will go up if revenues collected after program 
implementation is less than the total costs incurred by the utility for implementing the program. This test indicates 
the direction and relative magnitude of the expected change in customer rate levels. 

The benefits calculated in the RIM Test are the savings from avoided supply costs. These avoided costs include the 
reduction in commodity and distribution costs over the life of the program. 

The costs for this test are the lost revenues from reduced sales and all program costs incurred by the utility, 
including incentives paid to the participant. The program costs include initial and annual costs, such as the cost of 
equipment (either total cost for a new installation or net cost if done as a replacement), operation and maintenance, 
installation, program administration, and customer dropout and removal of equipment (less salvage value). The 
decreases in supply costs and lost revenues should be calculated using net savings. 

Total Resource Cost Test 
The Total Resource Cost Test measures the net costs of a demand-side management program as a resource option 
based on the total costs of the program, including both the participants’ and the utility’s costs. Of all the tests, the 
TRC is the broadest measure of program cost effectiveness from the standpoint of energy acquisition. This makes 
the TRC Test useful for comparing supply and demand side resources. 

The primary benefit in the TRC Test is the avoided cost of energy. Loads used in the avoided cost calculation are 
net of free-riders. Tax credits and reductions in annual O&.M costs, if applicable, are also treated as a program 
benefit (or a reduction in costs). Costs used in  the TRC calculations include all EEM installation costs, program 
related costs and any increased O&M costs no matter who pays them. Incentive payments are viewed as transfers 
between participants and ratepayers and are excluded from the TRC Test. 

Societal Test 
The Societal Test is the broadest of all of the perspectives and is considered a variant of the TRC. The primary 
difference between the two tests is that the Societal includes non-energy benefits and costs that are not part of the 
TRC. Another difference is the treatment of tax credits. While tax credits are counted as a benefit in the TRC test, 
they are considered a transfer payment between members of society and, hence, excluded from the Societal test. 

Page 1.37 



Case No. 2008-00495 

Page 148 of 229 

February 9, 2009 

Attach. STAFF-DR-01-015 

K e r m ~ k y  Marker Pofeti/~ul Stucly for Deriiaticl Side Maiingenie~ir Prograiiis Final Report 

APPENDIX C. RESIDENTIAL ELECTRIC EEM DOCUMENTATION 

The purpose of this appendix is to provide documentation of the assumptions used to screen the residential Energy 
Efficiency Measures (EEM) identified for consideration in this report. Our assumptions are based on references 
cited throughout this section as well as the direct experience of our team with technologies in the field and actual 
DSM program evaluations. While not all of the field and DSM program experience can be cited in published 
works, published references are used to establish a reasonable range of assumptions. The point estimate used 
within that range is based on our professional opinion. The mapping of EEM to residential DSM programs is 
shown in the table below. 

Table 83. Mapping of Electric EEM to Residential DSM Programs 
'rogram # 10 11 12 ' 13 14 15 

! Res 
! 

Res Res Res Res LowIMod 
EEM Whole Res Appl New Solar Income 

End-Uses EEM Description Ref# House Rebates Recycle ' Constr I Siting Weatli-- 
lustomer-Sited Generation Solar Photovoltaic RE- 1 

,__ . I - _-__ - ! 
lesidential Space Resist to SEER 13 Heat Pump RE-2 ~ i 
Conditioning Res151 to SEER 13 Heat Pump RE-3 

_*_ - ___. - SEER 8 to SEER 13 CAC 

Refrig ChargdDuct T u n e - u p  RE-6 0005 

SEER 13 toSEER 15 Heat Pump 

RE-4 
_ _  .. . .. ___ - 

I 0.08 
SEER 8 to SEER 13 CAC RE-5 

. - - _. - - __ - - . - Refrig ChargelDuct T u n e - u p  RE-7 - *  

SEER 1 3  to SEER 15 Heat Pump RE-9 1 
SEER 13 to SEER 15 CAC RE-10 _ _  
SEER 13 to SEER 15 CAC RE-1 1 
Efficient Window AC RE-I2 
Cool Roofs RE-I3 1 
EE Windows RE-I4 

, _ _  . - __ - - - _. - - - - - RE-8 

_ I  
I 
1 .  ..__ ~ - 

__ --- .___I &- -----Î- 

1 

_ _  .I-. . _ _  _, . "" 
0.08 -+-- - n--- 0.06 

RE- I7 
RE-I8 0005 , 0.08 
RE-I9 

P~~g~mmab_le_Thermostats RE-15- 0006 
I __ 

Ceiling Insulation (R6 to R30) RE-I6 0004 . - L  

5 - - -..- .- ___ - _-  - - ~  -_.__I_-_ Ceiling Insulation (R6 to R30) 

- - I_. .-_ ---_--I -- 
Ground Source Heat Pump RE-20 , . - - 
Wall Insulation (R3 to RI 1) RE-21 0004 - - -  i - - - - l  0.05 

RE-22 

RE-24 
-04. - - - _ _  _.__ 

i 8 -  
RE-23 

_. - __ - - . .. - __I - - -- 
Energy Star Construction RE-25 0.1 

Set Back HVAC RE-27 ! 

Energy Star Refrigerators RE-30 .. .- .. 

I____. . . ." - - -. Lodd Management Eliminate Old Refrigerators RE-26 1.0 

RE-28 0 02 ! i 
2 - -  _ _  __ _ _ *  Residential Appliances Energy Star Clothes Washers 

Energy Star Dish Washen RE-29 

Pool Pumps RE-3 1 

Daylighting Design RE-33 
Occupancy Controlled Outdoor RE-34 

Low Flow Fixtures RE-36 0400 
RE-31 

Tankless Water Heaters RE-38 
Solar Water Heaters RE-39 

Emerging Technologies Combined HeaUPower, Micio CHP RE-4 I 
Residential LED Lighting RE-42 

1 .oo _ _ _  .~ Residential Lighting Compact Fluorescent RE-32 1000 0 9 8  . , 

0.06 
0.24 

Water Heating TanWPipe Wrdp and Water Temp Setpoint RE-35 0 005 _ ___ < . 
._ _ _ _  - _. - 

. -  
i Efficient Plumbing RE-40 
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Solar Photovoltaic (RE-1) 

This technology consists of a roof or ground mounted solar electric array with a full sun output of 2 kW. Such an 
array has an area of 200-300 square feet. Electricity from the array is converted to AC by an inverter and the power 
is immediately used on-site with excess fed into the grid. This technology needs full solar exposure and shadows 
can significantly restrict output. This technology is fully mature, but local builders and building officials are still 
unfamiliar with it. 

Measure Applicability 
No local studies have estimated the percentage of housing stock with suitable exposure; for this analysis it is 
assumed that 35 percent of residential buildings are suitable sites. 

Incremental Cost 
A system installation usually requires an electrical inspection to verify appropriate wire sizing, disconnects, and 
grounding. Costs are quite site specific, with most of the costs associated with solar electric panels. In the current 
supply-constrained 2007 market, costs are $5.00-$7.00/watt peak for the solar cells alone. Installation and balance 
of system can be expected to add $3.00/watt. For the 2.5 kW a m y  considered here, the total cost will be taken as 
$20,0005' or $8.00/watt. 

Average Annual Expected Savings 
The electrical output for this technology is directly related to the solar intensity. Monitoring studies in this region 
of the US have shown that 1 kW of installed capacity can yield in  excess of 1,100 kWh/yr. For the 2.5 kW array 
considered here, the annual savings for the DEK service territories is estimated to be 3,300 kWNyr. 

Expected Useful L,ife 
This equipment demonstrated long trouble free service in severe applications such as remote communications, 
navigation lighting, and road signage. The long-term output of the cells is assumed to decrease with time, but the 
rate of decrease for current technology is not known. The crystalline and semi-crystalline forms of the technology 
have already demonstrated degradation of less than 20 percent in 20 years. But earlier thin film forms of the 
technology have showed shorter lifetimes. The lifetime of new thin film technologies is expected to be of the order 
of 25 years but it is not known. For these purposes, the expected useful life (EUL,) is taken as 25 years5' 

Resistance Electric Furnace to SEER 13 Heat Pump (RE-2, RE-3) 

This measure is designed to save heating energy and cooling energy by replacing an existing central air 
conditioner/electric furnace by a modern heat pump. Most of the savings proceed from replacing resistance heating 
by a heat pump at more than twice the thermal efficiency. This measure has significant savings, but also significant 
costs because it involves replacing the whole heating and cooling system, not including ducts. 

Measure Applicability 
This measure is applicable to residential customers that heat with an electric (resistance) furnace. 

Increnzeiztal Cost 
This measure requires replacing the whole heating/cooling system not including ducts. The cost of such a 
replacement is quite site specific, but can be expected to be a first cost of $10,000 or more. There are two contexts 
for such a replacement: 1) early retirement in order to achieve large heating savings, and 2)  where the central AC 
needs to be replaced anyway, the most prudent thing would be to ieplace with a heat pump because of its significant 
heating savings. The upgrade to a heat pump can be expected to cost about $5,500-$6,500 more than the AC 
replacement alone. For this analysis we assume $10,000 as the incremental cost. 

5' The C&RD Database lists the incremental capital cost as $6,000 per kW, which would be comparable for an installed 2-3 kW 
system. 
52The Conservation and Renewables Database lists a measure life of 20 years for standard technology solar PV. 
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Average Annual Expected Savings 
The average annual expected savings from this measure depends on the size of the residence. Based on DEK 
specific simulations we find savings in the range of 6,000 kWh/yr for a single family residence and 4,800 kWh/yr 
in the multifamily application. 

Expected Useful Lve  
The physical life of this measure is about 20 years, but for the purposes of this analysis we will take 10 years as the 
useful life of this measure to reflect the application of this measure in  an early retirement context. 

SEER 8 to SEER 13 Central Air Conditioner (RE-4, RE-5) 

This measure is designed to save cooling energy by preemptively replacing an inefficient old central air conditioner 
by a modern efficient one. This measure is applied to a gas-heated residence. 

Measure Applicability 
This measure is applicable to existing residential customers with central air conditioners. 

Incremental Cost 
This measure physically involves replacing the entire air conditioning uni t  but not the ducts. The cost would be 
$3,500 at a minimum. 

Average Annual Expected Savings 
The average annual expected savings from this measure depends on the size of the residence. Based on DEK 
specific simulations we find average cooling of 1,400 kWh for single family residence and 1,200 for a multifamily 
residence. 

Expected Useful Live 
The physical life of this measure is about 20 years, but for the purposes of this analysis we will take 10 years as the 
useful life of this measure to reflect the application of this measure in an early retirement context. 

Refrigeration Charge and Duct Tune-up (RE-6, RE-7) 

This measure is designed to save electric energy by increasing the operating efficiency of the refrigerant system by 
insuring that it is properly charged. It is cornmon in residential cooling or heat pump systems to have an incorrect 
amount of refrigerant charge because these systems are usually charged on-site during installation. This measure 
also leads to savings from finding and sealing duct leaks which increases the system distribution e f f i ~ i e n c y . ~ ~  

Measure Applicability 
This measure is applicable to most of the residential stock. Notably even new installations can benefit from this 
measure. 

Incremental Cost 
The incremental cost of this measure pays for a visit by a specially trained HVAC technician. For this analysis this 
cost is taken as $350. 

Average Annual Expected Savings 
The average annual expected savings from this measure depends on the size of the residence. Based on DEK 
specific simulations we find savings of 1,200 kWhlyr for a heat pump (electric-heated residence) and 300 kWh/yr 
on a gas-heated residence with AC only. 

53 While these measures are theoretically handled by different trades, in practice they are implemented by a specially trained 
W A C  technician. This combination is efficient from a cooling system perspective and also typically cost effective. 
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Expected Useful L#e 
This is essentially a tune-up measure and is considered here to have a useful life of 13 years. 

Upgrade Heat Pump Efficiency from SEER 13 to SEER 15 (RE-8, RE-9) 

This measure is designed to encourage the installation of more efficient heat pump equipment. Rather than 
installing a heat pump with a SEER of 13, the homeowner is encouraged to install a more efficient heat pump with 
a SEER of IS. 

Measure Applicability 
This measure is applicable to new or replacement heat pump installations. In recent years the rate of heat pump 
installations has increased. For this study, we will take this measure as applicable to 25 percent of the new 
electrically heated residential stock. 

Incremental Cost 
The incremental cost of $1,000 used in this analysis is very similar to the value of $1,062 given in DEER for this 
measure. 

Average Annual Expected Savings 
The average annual expected savings from this measure depends on the size of the residence. Based on DEK 
specific simulations, we will take savings of 800 kWh/yr for single family sites and 700 kWh/yr for multifamily. 

Expected Useful Life 
The DEER uses an expected useful life of 1.5 years; however, for other heat pump measures the DEER uses 18 
years which is similar to the 20 years used in this analysis. 

IJpgrade Central Air Conditioner from SEER 13 to SEER 15 (RE-10, RE-11) 
This measure is designed to encourage the installation of more efficient central air conditioning equipment. Rather 
than installing a central air conditioner with a SEER of 13 the homeowner is encouraged to install a more efficient 
central air conditioner which has a SEER of 1.5. 

Measure Applicability 
This measure is applicable to new or replacement central air conditioner installations. In this study we assume that 
the replacements in the next ten years are applicable to about 20 percent of residential customers and that efficient 
central air conditioners are applicable to about 60 percent of new residential construction. 

Incremental Cost 
The incremental cost of $800 used in this analysis is comparable to DEER’S $970 for this measure. 

Average Annual Expected Savings 
The average annual expected savings from this measure depend significantly on the size of the residence and the 
thermal integrity of the shell. Based on simulations of savings using DEK specific information, we will use 400 
kWNyr for single family residences and 350 kWNyr for multifamily. 

Expected Useful L,ife 
The DEER lists an expected useful life of 18 years, which is similar to the 20 years used in this analysis. 

Efficient Window AC (RE-12) 

An efficient window or room air conditioner saves energy by slightly more efficient operation, and often by use of 
an internal timer to restrict operation to occupied periods. An equally important consideration i n  the selection of a 
room air conditioner is to avoid over-sizing the unit, in which case additional spaces may be unintentionally cooled. 
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Measure Applicability 
This measure is applicable in the residential and small commercial sector where central air conditioning is not used. 

Increineiztal Cost 
The incremental cost of the more efficient unit will v a ~ y  with the size of the unit. For this study we will take the 
average incremental cost to be $1.50. 

Average Annual Expected Savings 
The energy savings from this measure will vary considerably with the size of the unit  and the particular application 
In this study we assume an application where the room air conditioner is used as the primary means of cooling a 
space that is used throughout the cooling season. In the DEK service area the average cooling energy for a small 
residence is about 2,000 kWNyr. A properly sized efficient window air conditioner can be expected to save 10 
percent of this cooling energy or 200 kWh/yr. 

Expected Useful L i j 2  
In this study we assume the expected useful life to be 13 years. 

Cool Roofs (IRIE-13) 

This measure is intended to save cooling energy by reducing the temperature in the attic through attic ventilation 
and through the use or optically reflective roofs. Recent improvements in roofing have led to roofing in attractive 
architectural colors that can reflect solar gain almost as well as white or reflective roofs. This reflection of solar 
gain along with adequate attic ventilation can lower attic temperatures significantly thereby reducing heat gain to 
the home and also improving the distribution efficiency of any ductwork or distribution fans that are located in the 
attic space. Attic cooling lowers the thermal gain to the residence below, and it  also improves the distribution 
efficiency of any attic duct work. At least half the cooling savings attributable to this measure proceed from the 
improved distribution efficiency, and therefore this measure is intended for application where there are attic ducts 
or distribution fans. This is essentially a site-built measure including the installation of roof vents and the 
installation of several hundred square feet of reflective material to the inside of the roof rafters. 

Measure Applicability 
This measure is considered applicable to all new roofing applications. It is especially effective for central air 
conditioning applications with distribution ductwork in the attic. 

Increineiztal Cost 
The incremental cost for this measure is taken to be the incremental cost of the Energy Star Qualified roofing which 
is reported to be currently $0.20/square foot, but which is expected eventually to be zero. All other roofing costs 
and required are ventilation assumed to be unchanged by this measure. For this study we will take the incremental 
cost to be an average of $O.lO/square foot over the five-year planning period. For the average residence, $1.58. 

Average Annual Expected Savings 
The savings from this measure proceed from lowered cooling energy by reducing ceiling heat gain. According to 
DOE, ceiling heat gain accounts for 15-25 percent of the residential cooling load. The radiant barrier has been 
observed to reduce ceiling heat gain by 16-42 percent. The cool attic strategy also improves cooling distribution 
efficiency if the cooling ducts or fan unit is in the attic. For this study we will take the average annual savings to be 
560 kWNyr. Savings larger than these will be found in the extreme cases with poorly insulated air conditioning 
distribution located in the attic spaces. 

Expected Useful L,ife 
This measure consists of reasonably durable material installed in an attic. The useful life is assumed to be 12 years. 
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EE Windows (RE-14) 

This measure involves increasing window insulation from a U value of 1.1 BTU/sqft/hr deg F to a U value of 0.45 
This measure saves both heating and cooling energy In the case of gas-heated residences, the electric savings are 
for cooling only and are much less than the heating savings. So the cost effective application of this measure is to 
electric heated residences only. 

- Measure Applicability 
This measure is considered applicable to a portion of the residential customers that heat with electricity. 

Incremental Cost 
We assume a cost of $2S/square foot of window area. DEER uses a value of $28/square foot of window area, and 
C&RD uses a value of $16/square foot. For the average residence considered here with 100 square feet of window 
upgraded, the cost would be $2,500. 

Average Annual Expected Savings 
Savings from this measure are strongly dependent on the efficiency of the electric heat source and the square feet of 
windows replaced. The stock to which this measure is applied consists primarily of electric furnaces. Therefore 
the simulations assume the displacement of resistance heat. Based on simulations from DEK specific data, the 
annual savings will be taken as 1,334 kWhlyr for electric heated residences. 

Expected Useful L,ge 
This analysis uses an effective useful life of 25 years, the DEER uses 20 years. 

Programmable Thermostats (RE-15) 

Programmable thermostats save energy by lowering the average daily temperature of the inside of a building. Most 
of the energy savings is heating energy because that heating thermal load is much larger than the cooling load, but 
some energy savings in cooling energy will also be realized. Programmable thermostats are commonly sold for 
self-installation. But the installation has the following four important issues that need to be considered. 

0 Some thermostats are line voltage thermostats, and there is some shock hazard to the unaware. 
0 The first step in programming a thermostat is the system specification. Here the installer tells the 

thermostat what kind of a system it is controlling. The system type is selected from a list of about 30-50 
different system types. This is a non-obvious choice. 

mechanically inclined this process is okay but for others it is daunting. 

Sometimes this needs a guiding hand. 

0 For system controls there are standard colored wires, but often hookups use non-standard wire. For the 

0 Then, after it is installed successfully there is the issue of controlling it to get satisfactory results. 

The US DOE is planning to phase out programmable thermostats from the Energy Star program. The planned 
phase out is apparently related to recent evaluation studies that found insufficient savings to warrant the Energy 
Star designation. Proper installation and operation appear to be at the root of the lack of energy savings. We have 
chosen to leave these devices in our mix of EEMs and feel that with proper installation and setup the technology is 
sound. Our incremental cost includes the cost of installation over-and-above the off-the-shelf cost of 
programmable thermostats. Even with proper installation, there is an ongoing need for a design that is more user- 
friendly and easier to operate. 

Measure Applicability 
For this analysis one-half the electric heating situations are taken as good candidates for a new programmable 
thermostat. 
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Incremental Cost 
Programmable thermostats cost retail i n  the range of $50-$100. A utility program may be able to purchase in bulk. 
It may be necessary to have a range of options which include at least line voltage and low voltage. For these 
purposes we take $70 as the melded cost of the therm~stats.’~ It is assumed here that thermostats will be installed 
as part of a site visit in  a broader program with $SO allocated for installation labor. In total, the installed cost will 
be taken as $120 per thermostat.” Some sites with line voltage thermostats may require more than one thermostat. 

Average Annual Expected Savings 
Thermostat savings are best realized when the set back interval is of the order of 8 hours or longer, and the amount 
of savings depends on the number of degrees the thermostat is set back. The rule of thumb is 1 percent heating 
savings for every degree the thermostat is set back for at least 8 hours. For this estimate a five degree thermostat 
set back is assumed, leading to heating savings in the average electric-heated home of 500 kWNyr. 

Expected Useful Life 
In principal, these thermostats can last for in excess of 20 years, but the backup batteries have a finite life and the 
programming can be changed or confused. In this case, the effective lifetime will be taken as 10 years.56 

Ceiling Insulation R6-R30 (RE-16, RE-17) 

This measure involves increasing ceiling insulation from R6 to the R30 level. This measure saves both heating and 
cooling energy. In the case of gas-heated residences, the electric savings are for cooling only and are much less 
than the heating savings. So the cost effective application of this measure is to electric heated residences only. 

Measure Applicability 
This measure is considered applicable to a portion the residential customers that heat with electricity. 

Incremental Cost 
We assume a cost of $0.75/square foot of wall area and 1,000 square feet of wall space for a total cost of $750. 
DEER uses a value of $0.757/square foot of wall area. This ,job includes the cost of providing for adequate attic 
venting. 

Average Annual Expected Savings 
Savings from this measure are strongly dependent on the efficiency of the electric heat source. The stock to which 
this measure is applied consists primarily of electric furnaces. Therefore the simulations assume the displacement 
of resistance heat. Based on simulations from DEK specific data, the annual savings is assumed to be 1,800 
kWh/yr for electric-heated residences and 300 kWNyr for gas-heated residences. 

Expected Usefill Life 
This analysis uses an effective useful life of 2.5 years. The DEER uses 20 years. 

House Sealing Using Blower Door (RE-18, RE-19) 

This measure applies to residential electric-heated properties. It involves using blower door technology to 
pressurize the home, Once the house is pressurized, the air leaks are identified and sealed with appi-opriate 
materials to decrease heat loss from the building envelope. 

Measure Applicability 
This measure is applicable to most of the residential stock. 

54DEER lists the incremental cost as $56.30 and the installed cost as $73.33 per unit. 
”DEER lists the incremental cost as $73.33 of which $56 37 is equipment cost and $16.96 is labor. This analysis uses $50 for 
the labor cost which accounts for some of the difference in the costs 
56DEER list the EUL as 12 years 
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Incremental Cost 
The incremental cost of sending a technician to a home and performing a Blower Door test and sealing the 
identified leaks is assumed here to be $500. The C&RD database lists $0.16 per 0.1 air change per square foot 
which translates to $500 per house with 0.2 air changes per square foot. 

Average Annual Expected Savings 
An electric-heated home will achieve 1,000 kWh in annual savings according to our modeling, and a gas home will 
save 200 kWh annually. 

Expected Usefid L$e 
The life of the savings for this measure depends on the quality of the materials used especially for the gaskets for 
the windows and doors. DEER lists 13 years and C&RD lists 20. We feel 20 years is too optimistic and have 
chosen a conservative value of 10 years. 

Ground Source Heat Pump (RE-20) 

The ground source heat pump uses the ground as the energy sourcehink in a heat pump cycle. This allows the 
ground source heat pump to operate with about twice the efficiency of a conventional air source heat pump. 
Because the ground is at a much more stable temperature than the air, resistance backup heat can be avoided. And 
it also simplifies the operation of the heat pump because defrost is not an issue. 

Measure Applicability 
This measure is applicable to new electrically heated residential construction and to existing DEK heat pump 
customers that have suitable sites. The total pool of candidate customers will be taken as 10 percent of residential 
customers, and we will assume that only 30 percent of these have suitable sites. Overall measure applicability is 
taken as 3 percent of the residential sector. 

Incremental Cost 
The ground source heat pump is essentially a standard heat pump except that the outdoor unit is replaced by a 
trenched pipe as a ground heat exchanger a few hundred feet long. The burying of the pipe is highly site specific. 
In this study the incremental cost will be taken as the cost of the ground heat exchanger only and the remainder of 
the system will be considered similar in cost to a conventional heat pump. Although the site costs are highly site 
specific we will take $7,000 as the incremental cost. 

Average Annual Expected Savings 
This measure saves on both heating and cooling relative to the base case which is a standard heat pump. Using 
DEK specific weather conditions, the savings relative to a heat pump are 5,382 kWNyr. 

Expected Usefid L,$e 
This measure is considered to have a useful life of 25 years. 

Wall Insulation (RE-21, RE-22) 

This measure involves increasing wall insulation from R3 and adding insulation to the R11 level. This measure 
saves both heating and cooling energy. In the case of gas-heated residences, the electric savings are for cooling 
only and are much less than the heating savings. Therefore the cost effective application of this measure is for 
electric-heated residences only. 

Measure Applicability 
This measure is considered applicable to a portion of the residential customers that heat with electricity. 

Increinental Cost 
This measure contemplates adding wall insulation to a 2x4 stud wall where there is none. We assume a cost of 
$1.25 per square foot of wall area. DEER uses a value of $1.32/square foot of wall area. The DEER values are 
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based on going from an RO to an R13; the equipment costs are given as $0.15 for equipment and $1.17 for labor 
resulting in the overall cost of $1.32. Our estimate is more conservative; the total installed cost for the home 
modeled is $1,400. 

Average Annual Expected Savings 
Savings from this measure are strongly dependent on the efficiency of the electric heat source. The stock to which 
this measure is applied consists primarily of electric furnaces. Therefore the simulations assume the displacement 
of resistance heat. Based 011 simulations from DEK specific data, the annual savings will be taken as 2,100 kWh/yr 
for electric-heated residences and 400 kWh/yr for gas-heated residences. 

February 9,2009 

Expected Usefid Life 
This analysis uses an effective useful life of 25 years, the DEER uses 20 years. 

Solar Siting Passive Design (RE-23) 

This measure applies to new construction that can be designed and sited to capture solar gain through windows in 
order to displace space heating. In a new building, the cost of proper orientation and of solar design is small to 
non-existent if the orientation and design decisions are made before construction starts. 

It is well known that if a new residence is tightly designed thermally, and oriented so that about 75-100 feet of 
glazing is near south facing, then its heating requirements can be reduced by about 30 percent. Much larger heating 
reductions have been demonstrated, but then the designs need to become more extreme with respect to south glass 
and with respect to protection from unwanted summer sun. This measure is intended to represent a “ninimum 
graceful design”, yielding the maximum savings with the least departure from a normal residential appearance. 
Physically, this measure consists of reorienting and redistributing glazing that would have been used anyway, and 
in using proper overhang to provide some summer shade. In passive solar design, the south glazing should usually 
have a high solar heat gain factor. This is an unusual glazing specification for current residential applications 
because most residential glazing is intended to reject solar gain for cooling purposes. Passive solar design also 
includes increasing the thermal mass, such as floor tile, adjacent to south facing glazing. The thermal mass of the 
existing sheetrock and furniture, etc, in a building also plays a role in thermal storage. Building codes generally try 
to discourage excessive glazing and solar gain, but they allow for exceptions where thermal design has been 
explicitly considered and documented. 

Measure Applicability 
This measure is applicable to new electrically heated construction with suitable solar exposure. In this study the 
measure will be applied to the 40 percent of new residential construction that will potentially use heat pumps, and 
of these SO percent are assumed to have a suitable solar exposure. The overall applicability of this measure is taken 
as 20 percent of the residential sector. 

Increrneiztal Cost 
This measure is considered a minimum passive design, and it essentially consists of a redistribution or reorientation 
of materials that would have been used anyway. The cost of this measure is taken as the cost for the information or 
advice necessary to “tune the design to the sun”. The cost for this measure is taken here as $500 per building. Not 
very much needs to be done to capture these minimal passive solar heating savings, especially if i t  is done at the 
outset. The context for this incremental cost is assumed to be to a developer for some extra consideration in overall 
site planning. 

In many reported cases of solar design, the cost is many times this and the building is usually much more expensive 
as well, but these costs are the common costs associated with personalized new construction, not particularly 
related to solar design. 

Average Aizitual Expected Savings 
The annual savings for this measure are considered only for electric-heated residences, though this measure is well 
suited to gas-heated sites as well. For this analysis, the savings are taken at approximately one-third of the electric 
energy used in typical heat pump-heated residences i n  DEK territory, 1,500 kWhlyr. These savings have been 

Page 146 



Case No. 2008-00495 

Page 157 of 229 

February 9, 2009 

Attach. STAFF-DR-01-015 

Kentucky Marker Potential Study for Dernand Side Management Programs Final Report 

referenced to a heat pump as base case because it is unlikely that a new electric-heated residence would be built 
with electric resistance heat. However, relative to the rare case of a new resistance heated building, the savings 
would be much larger, about 3,000 kWhJyr. 

Expected Useful L.ife 
This measure will last the life of the building which can easily be SO years or more. For this analysis the measure 
life is taken as the maximum life used in this analysis, 50 years. 

Energy Star Manufactured Home (RE-24) 

An Energy Star qualified new manufactured home is required to be 15 percent more efficient than a similar home 
that meets the 2004 International Energy Conservation Code, ECC. The mechanism for estimating Energy Star 
compliance is through the use of a HERS (Home Energy Rating System) score calculated from a brief estimate of 
annual energy use. The savings proceed principally from heating, cooling, lighting and water heating savings. 

Measure Applicability 
This measure is applicable to all new manufactured home construction. But for the purposes of this study the 
measure is restricted to new residential manufactured all electric construction. 

Iizcrenzeiztal Cost 
The incremental cost for this measure consists of the increased cost of building components such as insulation, 
windows, lighting and appliances, This cost is site specific, but for the DEK service areas, the cost is taken as 
$2,600 which includes the cost of upgrading from resistance heating to heat pump heating. Generally the 
incremental measure cost for manufactured housing is less than noted for Energy Star site-built construction 
because i t  is derived from the manufacturing environment where the costs increment is at the original equipment 
manufacturer level. But in this case, the total incremental cost is greater than for Energy Star site-built because it 
includes the cost of an upgrade from resistance space heat to heat pump space heat. 

Average Anizual Expected Savings 
The savings for this measure are specifically modeled based on an assumed upgrade from resistance heat to a heat 
pump because this building stock is predominantly sited where there is no gas service and electric energy is the 
primary source of space heating. Savings estimates for an Energy Star manufactured home including an upgrade to 
a heat pump are in the range of 4,500 to 6,000 kWNyr. For this study, savings is assumed to be 5,000 kWNyr. 

Expected Usefcd Lqe 
This measure has a useful life comparable to that of manufactured new construction and, for this study, is taken as 
25 years. 

Energy Star Construction (RE-25) 

An Energy Star qualified new home is required to be 1.5 percent more efficient than a similar home that meets the 
2004 International Energy Conservation Code, IECC. The mechanism for estimating Energy Star compliance is 
through the use of a Home Energy Rating System (HERS) score calculated from a brief estimate of annual energy 
use. The savings proceed principally from heating, cooling, lighting and water heating savings. 

Measure Applicability 
This measure is applicable to all new residential construction. 

Iizcreinerztal Cost 
The incremental cost for this measure consists of the increased cost of building components such as insulation, 
windows, lighting and appliances. This cost is site specific, and there is some choice in selecting the package of 
measures. An initial cost effectiveness screening of this measure showed that the maximum cost effective cost is 
$3,000. This recluiies composing a package of only the most cost effective measures. Therefore this package 
includes the strongly cost effective measures of flow efficient showeiheads and inspection of heat pump that are not 
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commonly part of the Energy Star package (but should be). Based on the choice of the most cost effective 
measures, the cost used for this study is $3,000. 

A verage Annual Expected Savings 
The savings from this measure are variable depending on the particular site treatment chosen, but estimates for this 
region are in the range of 3,000 to 4,500 kWNyr. For this study, the savings is assumed to be 4,223 kWhlyr. 

Expected Useful L,i$e 
This measure has a useful life comparable to that of new construction and, for this study, is taken as SO years. 

Package Detail New Residential Energy Star Plus 
Program planning for an assumed package of Energy Star Plus treatments has used a model of a prototypical all 
electric participant. Using this model the full package of measures is examined to estimate the energy savings for 
the individual measures in  the package. 

The Energy Star new residential achieves energy savings principally through improvements to the building shell 
and reductions in interior appliance energy use. 

As perspective consider an all electric single-story residence of about 1,900 square feet. This residence is heated 
and cooled by a SEER 13 heat pump which is the current standard. 

The Energy Star package consists of three common sense building steps: First the thermal conductivity of the 
envelope is reduced by small coordinated improvements to the building shell, better glazing, selective increase to 
insulation levels, and by attention to air sealing and framing details. Then, the performance of the heating cooling 
systems is improved by duct insulation and testing. Finally, the internal energy use is reduced by using efficient 
lighting, appliances, and showerheads. None of these improvements is extreme, but taken together these small 
improvements can result in an approximate 20 percent reduction in annual energy use. This is the core of the 
Energy Star Plus savings. 

Another 5 percent reduction in energy use is possible if the residence is oriented to use solar gain to offset winter 
heating. And a further 5-plus percent reduction in energy use can be achieved through the use of a SEER 15 rated 
heat pump. Another 10 percent savings is possible through the use of solar hot water heating, and another 10 
percent reduction is possible by applying a modest solar PV array. These further reductions are all beyond the core 
Energy Star package, and only the first, the solar siting, is cost effective currently. The further enhancements from 
a more efficient heat pump and other solar applications are quite reliable and effective, but beyond the current cost 
effectiveness horizon. 

February 9, 2009 

Efficiency Category 
Shell Improvements 
Hot Water improvements 
Duct improvements 

Efficient Appliances 

Solar Siting 

In practice each building is unique, and slightly different packages of improvements to shell and appliances are 
selected based on specific circumstances, but the savings will break down approximately as in Table 84. In this 
example the annual energy use for an all electric residence has been reduced from about 19,400 kWNyr to about 
15,600 kWldyr, about a 20 percent reduction by core Energy Star measures alone and another 5 percent through 
solar siting. 

Annual Savings 

1,600 
700 2.0 gpm showerhead 
585 Insulation and leak testing 

Efficient light, washer, dishwasher,-& average 20% 
reduction in internal loads 945 

1,050 Enhanced south glazing 

(kWh/yr) How Achieved 
20% reduction in thermal loss, shell and infiltration 

The Energy Star Plus package consists of the efficiency measures noted in Table 85. 
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Shell insulation 
Duct insulation and leak testing 
Three energy star appliance including efficient lighting and an energy star clothes washer 
A 2.0 gpm rated shower head(s) and faucet aerators 

In the case of a residence with gas heat and hot water heating, the efficient appliance and cooling savings are the 
same with the shell and hot water improvements resulting in gas savings. 

Eliminate Old Refrigerators (RE-26) 

This measure involves creating electric energy savings by collecting and dismantling underused older refrigerators. 
Ideally only operating or operable refrigerators would be eligible for removal. 

Measure Applicability 
This measure is applicable to residential customers with more than one refrigerator. Of these only 50 percent are 
assumed to have an interest in  removing a refrigerator. 

Incremental Cost 
The incremental cost of this measure will be taken as the cost of acquiring and recycling the unit. For this study 
that cost will be assumed to be $16.5. 

Average Annual Expected Savings 
Savings from this measure are dependent on the age of the refrigerator and the location where it is used. Savings 
estimates for this measure also need to include the zero effects of including operable but not operating refrigerators. 
Reported savings estimates vary widely from an astonishing 1,900 kWh/yr for C&RD to 413 kWNyr observed in 
the Connecticut Appliance Turn-In program. For this program, the savings will be assumed to take the middle 
road, 1,150 kWNyr. 

Expected Useful Life 
The useful life of this measure is the length of time the removed refrigerator would have continued to be used 
absent the program. There is no reliable research on this and for this program the useful life will be taken as 5 
years. 

HVAC Set Back (RE-27) 

This measure is a voluntary set back of both the heating and cooling set points by 3 deg F. This is the average set 
back for the whole day not just the night set back. This type of set back could lead to slight behavior changes such 
as different clothing when lounging around or sedentary. The heating and cooling savings from such a simple 
change can be large, of the order of 2,000 kWNyr. The savings will be greatest in houses heated by resistance heat, 
but they will be significant in heat pump houses as well. 

Meas icre Applicability 
This measure is applicable throughout the residential sector. But the greatest savings will be where the measure is 
applied to electric-heated homes. 

Incremental Cost 
This measure has essentially no cost. As a token cost, we assume $5. 

Average Annual Expected Savings 
The savings for this measure depend strongly on the amount of set back and the heating type. Based on DEK 
specific weather, low savings would be about 500 kWNyr for a mild set back to a good heat pump, and high 
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savings would be about 2,000 kWh/yr for a five degree set back to an electric furnace. For this study, we will 
assume 1,000 kWh/yr as the savings. 

Expected Useftl L@e 
This is a temporary measure; the set back strategy may only work for one or two seasons. Accordingly, the useful 
life is taken as 2 years. 

Energy Star Clothes Washers (RE-28) 

This measure involves obtaining an Energy Star clothes washer which is a more efficient clothes washer than a 
standard clothes washer. This measure has significant water and detergent savings in addition to the electric 
savings. According to the Environmental Protection Agency, horizontal-axis washing machines can use about 40 
percent less water and 50 percent less energy than conventional washers, cause less wear and tear on clothes, and 
can accommodate large items that won’t fi t  in a top-loader. A typical top-loading washer uses about 40 gallons of 
water per full load. In contrast, a full-size horizontal axis clothes washer uses between 20 and 25 gallons. 

Measure Applicability 
This measure’applies only to customers who do not currently have a high efficiency clothes washer. 

In crem en tal Cost 
The incremental cost for clothes washers vary significantly depending on the features. The value used in this 
analysis is $400; DEER lists a value of $565.82 while C&RD lists $245.26. Due to the wide variety of costs for 
Energy Star clothes washers, $400 is a good mid-range value for the purposes of this analysis. 

Average Aititual Expected Saviizgs 
The kWh savings from a clothes washer depend to a significant extent on the source of the water heating and 
dryer’s energy source. If the water heater is a gas water heater the kWh savings are insignificant but if the source is 
an electric water heater the savings can be substantial. Savings also depend on whether the clothes washer has a 
built-in heat source which some do have. DEER lists 199 kWh and C&.RD lists a range from 54 to 509 kWh 
depending on the model chosen. Savings is assumed to be 400 kWh because the program will be limited to 
customers with electric water heat and electric dryers. 

Expected Usefitl Life 
The expected useful life used in the analysis is 18 years; however, both DEER and C&RD list 14 years. 

Energy Star Dishwashers (RE-29) 
This measure is defined as the purchase of a new Energy Star dishwasher. By definition Energy Star dishwashers 
are more efficient than a comparable standard new dishwasher. This measure applies strictly to the improved level 
of performance, Energy Star versus Standard. An Energy Star qualified dishwasher uses at least 41 percent less 
energy than the federal minimum standard for energy consumption, which was set in 1994. In this measure the 
dishwasher being replaced has an EF of 0.46 and is being replaced by a 0.58 EF dishwasher, and has an average 
usage of 215 washes. 

Measitre Applicability 
For this study, we will take the applicability of these units to be 60 percent of the existing residential sector and all 
of the new residential sector. In fact, Energy Star dishwashers are a required item in Energy Star new construction. 

Iitcreineittal Cost 
The incremental retail cost for dishwashers varies depending on the features present in  the model chosen. The 
value used in this analysis is $50, DEER uses a value of $1 33 and the C&RD lists $6 as the incremental cost, this 
analysis has incorporated an intermediate value. 
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Average Annual Expected Savings 
The savings from this measure are primarily due to decreased hot water usage. The C&RD lists 119 kWh/yr and 
DEER lists 72 kWll/yr. This analysis uses 7.5 kWh/year. 

Expected Useful Life 
The expected useful life used in the analysis is I O  years. Howevei DEER lists 13 years and C&RD lists 9 years. 

Energy Star Refrigerators (RE-30) 

This measure is defined as the purchase of a new Energy Star refrigerator which is slightly more efficient than a 
comparable standard new refrigerator. This measure applies strictly to the improved level of performance, Energy 
Star versus Standard. 

It should be noted here that this measure definition will under-count the real savings because the current stock of 
new refrigerators is much more efficient than the older stock more than 10 years old, and significant savings will 
result when an old refrigerator is replaced by a new one, even a non-Energy Star one. These savings are a natural 
part of the background residential usage changes in  response to the current standard market and are considered 
savings that would have happened absent any particular measure. For this particular measure, the measure savings 
used in program cost effectiveness are only for the Energy Star increment, but the technical potential estimate 
inherently captures the full replacement savings. 

Measure Applicability 
This measure is assumed to apply to 90 percent of the Iesidential sector, essentially all of the residential sector for 
which an Energy Star model is available. 

Incremental Cost 
The incremental retail cost for refrigerators, vary significantly depending on the features present in the model 
chosen. The value used in this analysis is $200, DEER uses a value of $13.5.75 and the C&RD does not list a value 
due to the variability in the possible costs. Due to the wide variety of costs for Energy Star refrigerator, $200 is a 
good mid-range value for the purposes of this analysis. 

Average Annual Expected Savings 
Savings vary by type of refrigerator/freezer configuration and by size. The range is 80-100 kWldyr. Savings for 
this analysis will be taken as 100 kWh/yr. These savings are relative to the energy use of a new but non-Energy 
Star refrigerator. In fact a significant portion of the new refrigerator purchases are to replace old refrigerators, and 
even a non-Energy Star refrigerator will save about 300 kWh/yr relative to the old refrigerator i t  replaces. 

Expected Useftll L#e 
The expected useful life used in the analysis is 18 years and both DEER and C&RD also use 18 years. 

Pool Pumps (RE-31) 

This measure saves energy by employing a 2 speed pool pump motor. At the lower speed the pump is still doing a 
good job of filtering, but i t  uses about 75 percent less energy. This is typical of the savings from slowing down 
pumps or fans. While these savings are significant i t  should be noted that the slower pumping rate can adversely 
affect pool accessories such as a solar pool heater. 

Measure Applicability 
This measure is applicable to in-ground pools only and is expected to be applicable in less than 5 percent of the 
residential sector. 

Iizcreineiztal Cost 
The incremental cost for this measure consists of the increased cost of a 2 speed pump ($ 180) and the increased 
labor to install it. In a retrofit case the labor is of the order of $300, but i n  a new installation there is no increased 
labor. For this study we will take $180 as the incremental cost. 
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Average Annual Expected Savings 
The savings from this measure depend on the degree of flow reduction and the number of hours of reduced flow. A 
typical power reduction to be expected is 500 watts, and in a full  season the duration of reduced flow is 1,000-1,500 
hours. For this study we will take the annual savings as 648 kWh/yr. 

Expected Useful Life 
The expected useful life of this measure is assumed to be 10 years. 

Compact Fluorescent (RE-32) 

This measure consists of substituting compact fluorescent lighting for incandescent lighting. At each socket 
treated, such a substitution will reduce lighting power by about 80 peicent. A full application of this measure 
consists of converting all the most used lighting fixtures from incandescent to compact fluorescent. Housing audits 
taken over the last 10 years show that an average house has about 25-45 lighting sockets with an aggregate 
connected incandescent lighting load of about 2,700 watts. But of this load, only about 10-15 sockets are used for 
about an average of 5 hourdday, the rest are infrequently used. So i t  is the ten-fifteen most frequently used sockets 
that are the primary targets for a whole house lighting conversion. A satisfactory conversion of these most 
important sockets may require recourse to a variety of bulb styles, powers, and even adapters (such as lamp harps) 
to facilitate accommodating the CFL to these 12 best locations. 

Measure Applicability 
This measure is applicable in 100 percent of the residential sector, but to allow for some existing use of compact 
fluorescents this study will use 95 percent as the applicability factor for this measure. 

Incremental Cost 
The cost for this technology continues to decrease, and there ale various sales or promotions where the cost may be 
as low as $1 ..50/bulb. But for the purpose of this program planning we will assume $2.00/average bulb to cover the 
costs of larger or outdoor-rated bulbs, and another $S.OO/bulb for installation or adaptation labor. Full application 
of this measure, assuming treatment of the 12 most important fixtures in a residence is taken here as costing $24. 
The C&RD lists $5.73 for the incremental cost and the DEER lists $8.03 for the incremental installed cost, but 
these sources are out of date. 

Average Annual Expected Savings 
It is assumed here that the 1.5 treated sockets reduce the connected load by 750 watts, and that the average on time 
for these sockets is 3 hours/day, leading to energy savings of 2.25 kWh/day. This equates to 55 kWh/yr/bulb. The 
savings listed in DEER range from 20 to 59 kWh/yr/bulb, depending on which CFL is replacing which 
incandescent bulb. For these purposes, the various applications of this measure are assumed to save 55 kWh/yr per 
bulb, and a total of 660 kWNyr for replacing 12 bulbs at a single site. 

Expected Useful Life 
Compact fluorescent bulbs have a lifetime of 10,000 hours, about 7-10 times as long as the incandescent bulbs they 
replace. Assuming the average compact fluorescent bulb is used 2,000 hours/yr (5-plus hours/day) gives a 
conservative estimate of useful life of 5 years. The useful life for the energy savings from this measure will cease 
in the time frame of 2015-2020 as the new federal lighting standards diffuse into the market. 

Daylighting Design (RE-33) 

This measure is intended to reduce the lighting energy in  new residential construction. Daylight has the highest 
lumens/watt of any light source. A little bit of daylight can go a long way toward lighting a space without 
introducing as much heat as other light sources. Physically daylighting takes the form of small skylights or 
clearstories, and high small windows coordinated with light colored interior wall and ceiling surfaces. In practice, 
good daylighting design involves the avoidance of glare and over lighting as well. 
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Measure Applicability 
This measure is applicable to 100 percent of the residential new construction 

Iizcrernerztal Cost 
This measure is being applied in new residential construction where lighting is a natural consequence of window 
placement. In this context daylighting design is considered in the distribution of the windows and skylights to 
make light distribution more uniform and to avoid glare. These design impacts will have minimal cost if they are 
brought in at the planning stage. For this study the incremental cost is assumed to be $500. 

Average Atirzual Expected Savings 
Properly designed daylighting can save almost all the lighting energy used during daylight hours, but not all 
residences are used during the day. The EIA Residential End Use Survey finds 1,500 to 1,800 kWNyr for lighting 
in the average residence. The savings will wary widely from site-to-site, but for this study we will take 40 percent 
lighting savings, 750 kWh/yr. 

Expected Usefid Life 
Daylighting features integrated into a house during construction will last the life of the house. For these purposes 
the lifetime will be taken as 25 years. 

Occupancy Controlled Outdoor Lighting (RE-34) 
This measure is designed to save lighting energy by turning on selected outdoor lighting only when occupancy or 
movement is detected. This measure has a strong security context, but i t  also is very convenient at entrances, 
garages, etc, where light switches can only be accessed from inside and lighting is left on for long periods of time in 
order to provide light for the short time it  is actually needed. 

Measure Applicability 
This measure is applicable through out the existing residential stock. 

Incremental Cost 
This measure physically involves replacing two frequently used outdoor lights by occupancy controlled lights. It is 
assumed that a single occupancy controller and light costs $50, and that a full installation consisting of two lights 
would cost $100. 

Average Annual Expected Savings 
The average annual expected savings from this measure depends on the type of light that is being controlled. The 
preferred type of light to control is a compact fluorescent spot light because of its lower power use and long life. 
But in colder outdoor applications these lights can take from 30 seconds to a minute to come to full brightness 
which may be unacceptable in some cases. For this analysis, we will assume that 1.50 watts is being controlled, and 
that a savings of 5 hourdday is achieved. Annual savings for these purposes is taken as 2.50 kWNyr. 

Expected Useful L$e 
For the purposes of this analysis, we will use 10 years as the useful life of this measure. 

Tank Wrap, Pipe Wrap, and Water Temperature Setpoint (RE-35) 

This technology consists of adding insulation around the water heater, checking and resetting the tank thermostat, 
and replacing leaky shower flow diverters. These measures are principally tank-centric, and can be self-installed or 
by a site visit if the package is part of a broader program. Resetting the tank thermostat is also a safety issue 
because i t  can reduce scaling and burns due to too high a set temperature. 

Measure Applicability 
The applicability for measures of this type is discussed under Low Flow Fixtures. In DEK service territory, electric 
water heat accounts for about 40 percent of water heating, 2/3 of that 40 percent would be eligible for this measure 
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because i n  some cases the tank cannot be accessed to install a blanket or one has already been installed. As a result 
the applicability is taken as 2.5 percent, 

Increnzental Cost 
The cost of this treatment breaks down as $30 for materials and $20 for installation labor. For these purposes the 
measure cost is taken as $50 because these measures will typically be part of a larger program. 

Average Annual Expected Savings 
The dwelling savings for these measures is discussed under Low Flow Fixtures. Based on prior experience and 
evaluation work on other programs i t  is estimated that the savings would be about 1 k W h / d a ~ . ~ ~  For this program 
we use the conservative value of 200 kWh/yr savings. 

Expected Useful Life 
The lifetime of these measures is potentially quite long. For practical pur oses the lifetime will be considered 
limited by the expected remaining lifetime of the hot water tank, 6 years. 51: 

Low Flow Fixtures (RE-36) 

This technology consists of a new showerhead rated at 2.0 gallonslminute (gpm) at 80 poundslsquare inch (psi) and 
a swivel aerator for the kitchen faucet and fixed aerators for the lavatory faucets. The current US standard foi 
showerheads is 2.5 gpm. Measurements of the existing shower flows in building stock show a range of 2.7.5 to 3.7.5 
gpm with frequent individual cases in excess of 5 gpm. Evaluations have shown that programs that replace with 2.0 
gpm heads have greater savings than programs that replace with the standard 2.5 gpm shower heads. Program 
shower heads should be 2.0 gpm at 80 psi and with a lifetime scaling and clogging warranty. It is important also to 
be cautious about the use of “pressure compensating” showerheads. These are more prone to clogging and can lead 
to unintentional increases in flow rate in low pressure situations such as well water systems or older systems with 
occluded piping. Customer acceptability is an important component in a showerhead program. Customers will 
remove new low flow showerheads if the quality of the showering experience declines with the new showerhead. 
Therefore it  is important to research and test the showerhead chosen for the program carefully. In addition, the old 
showerhead must be removed from the premises to decrease the likelihood of having it reinstalled. 

Measure Applicability 
This measure is applicable to the 40 percent of the residential sector that heat water with electricity. 

Incrernental Cost 
Low flow fixture costs vary widely, and depend on whether the fixtures are purchased retail or in bulk. The costs 
for a bulk purchase for a showerhead and three aerators also have a wide range, about $8.00-$15.00/set. The most 
important feature of these fixtures is the long-term acceptability and durability because these factors have a direct 
impact on the lifetime savings. With a long enough lifetime, this is such a cost effective measure that all prices in 
the range are quite cost effective. Because the cost of the showerhead varies significantly and quality is so 
important for this program, i t  is essential to test, choose and pay the price for a high quality showerhead. This 
measure is so cost effective that even with a more expensive showerhead the program will still remain cost 
effective and a quality showerhead will ensure measure persistence. The installed cost will be taken as 
$2S/residen~e.~’ 

A verage Annual Expected Sa viitgs 
Field monitoring studies can demonstrate the flow savings, but ultimately the overall savings will be a combination 
of flow savings and the duration of use. The flow of the showerhead used has a significant impact on savings. This 
program is designed around a 2.0 gpm showerhead as compared to a 2.5 gpin showerhead. Therefore the savings 

57 Khawaja S. PhD, and Reichmuth, H .  PE., 1997. Impact Evaluation of PacifiCorp’s Ebcons Multifamily Program. 
Pacificorp 
58 DEER says 15 years for pipe insulation, 9 years for faucet aerators, and 15 years for an efficient water heater, so 6 years is 
conservative. The C&RD lists 10 years for a water heater with a minimum warranty of 10 years. 
59The DEER Database lists measure costs as $22.946 per uni t  and $37.946 installed cost. 
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will be more than the 120-133 kWh per unit listed in DEER. In addition the climate is different and the inlet water 
temperature is lower so the savings in this DEK program will be greater. Several studies have measured final 
savings in terms of electric input to the tank, but usually these studies have included savings from comprehensive 
treatments including other measures including tank and pipe insulation, kitchen and bath lavatory aerators, tank 
thermostat set back, and leaky diverter replacement. Savings can vary from program to program depending 
strongly on the choice of showerhead. Savings can also diminish with “takeback” in the event that the new 
showering experience is longer than the original. Actual savings observed in the comprehensive cases include these 
takeback effects, and are in the range of 6.50 to 950 kWh/yr. The savings from a showerhead and aerator change 
are taken as 500 kWhlyr. 

Expected Usefiitl LiJe 
The lifetime of this equipment is the key to its cost effectiveness. If an adequate, even pleasant, shower can be 
provided through lifetime warranted equipment, then the practical lifetime of the equipment is the length of time 
until the equipment is replaced in the course of renovation. For these purposes, lifetime is taken as 10 years.60 
Normally showerheads will last longer but with renovations and changes in ownership a 10-year expected useful 
life is a good planning number. 

Febriiaty 9, 2009 

Heat Pump Water Heaters (RE-37) 

Water heating is one of the largest energy uses in the home. In the case of electrically heated water, the annual 
water heating energy is about 4,800 kWh/yr. The heat pump water heater is essentially a small heat pump drawing 
heat from the air by cooling and de-humidifying it and injecting this heat into a storage tank. Physically, this 
measure consists of a small, self-contained heat pump and a water storage tank and associated pumps and controls. 

Measure Applicability 
This measure is applicable to the 40 percent of the residential sector with electric water heat. Of these, SO percent 
are assumed to have a suitable location for the unit. Overall measure applicability is assumed to be 20 percent of 
the residential sector. 

Iizcrerneiztal Cost 
The incremental cost of this measure consists of the cost of the heat pump water heater, water storage tank and 
installation plumbing and general construction labor. The siting of such a unit is important; it should never be sited 
in an attic and freezing situations should also be avoided. Therefore, some special site adaptation and plumbing 
may be necessary. For this study we will take $2,500 as the cost; others report lower costs but we do not think 
these take adequate account of special site costs. 

Average Aizizual Expected Savings 
For this study it  is assumed that the heat pump water heater will perform with a coefficient of performance of 2, 
leading to annual savings of 2,000 kWh/yr. 

Expected Useful Life 
The useful life of this measure is assumed to be that of a similar appliance, a window air conditioner, 18 years. 

Tankless Water Heaters (RE-38) 

Water heating is one of the largest energy uses in  the home. In the case of electrically heated water, the annual 
water heating energy is about 4,800 kWh1yr. This measure saves energy by eliminating the standby energy losses 
attributable to a hot water storage tank. However these relatively small energy savings are at the cost of a 
significant demand increase. In the case of gas water heating, this type of measure has greater energy savings and 
no troublesome demand savings, and the measure makes sense. In the context of a switch from an electric tank to 
an electric tankless heater, this measure makes no sense. 

‘() DEER Database, 2005 
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Measure Applicability 
This measure is applicable in the residential sector only where space is a premium. 

Incremental Cost 
The incremental installed cost for this measure is $1,500. 

Average Annual Expected Savings 
The expected savings are 400 kWh per year. But i t  should be recognized that this type of appliance has a negative 
demand impact. 

Expected Useful Life 
This measure’s expected useful life is 18 years. 

Solar Water Heaters (RE-39) 

Water heating is one of the largest energy uses in the home. In the case of electrically heated water, the annual 
water heating energy is about 4,800 kWhlyr. Countless demonstration cases have shown that solar energy can 
supply all or a portion of this heating. The portion of the water heating load assumed by a solar water heater 
depends on the size of the solar water heater in relation to the size of the load. Field experience has shown that the 
best combination of system size to load favors the more moderately sized systems that can fully meet the summer 
water heat load, but that only meet about 40-50 percent of the non-summer load. In physical terms, this is a system 
consisting of about 40-65 square feet of solar collector and an additional 80 gallon heated water storage tank and 
appropriate pumps and controls. 

Measure Applicability 
This measure is intended to apply to the 40 percent of residential customers with electrically heated hot water. Of 
these electric hot water customers, only 50 percent are assumed to have an adequate solar exposure and an adequate 
roof mounting site. Overall measure applicability is assumed to be 20 percent of the residential sector. 

Incremental Cost 
The installation of a solar water heating system involves a mix of building skills including plumbing, electrical, 
roofing and general carpentry. In the general market, a turn-key installation for one of these systems is in the range 
of $5,000 to $7,000. For this study we will take the cost to be $6,000. 

Average Aizizual Expected Savings 
The savings from solar water heaters depend on site specifics, principally solar radiation, air temperature, incoming 
water temperature, and hot water usage rate. Considering these dependencies for the DEK service area, leads to 
average annual savings for an appropriately sized system of 2,600 kWhlyr. 

Expected Useful Life 
Solar water heating systems are essentially plumbing fixtures that are certified products (SRCC) and are often 
inspected by local building officials. A well designed system will have a lifetime in excess of 25 years, even 
though the system will take some intermediate maintenance such as inspecting the pump and fluid level. This study 
will take 25 years as the useful life. 

Efficient Plumbing (RE-40) 
This measure saves hot water heating energy by leaving less hot water in  the pipes to cool during periods of non- 
use. Conspicuously, the primary motive for this measure is the amenity benefit of limiting the waiting time for 
usable hot water at the tap or showerhead; waiting times can be reduced from a significant fraction of a minute to 
only a few seconds. Physically this measure involves the use of smaller diameter continuous PEX water pipes with 
no elbows or Tees and the use of carefully sized pipe manifolds. While this measure is tested and viable i t  involves 
the use of small diameter piping in a context that is not familiar to the plumbing trade or to building officials. It is 
therefore considered an emerging technology and will not be included in program recommendations. 
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Measure Applicability 
This measure is applicable to 100 percent of the residential new construction 

Incremental Cost 
In large scale use, this measure offers the possibility of actually lowering the cost of hot water plumbing because 
smaller diameter less expensive pipe is used. But specialized manifolds and system planning are required. 
Therefore for this study an incremental cost of $500 is assumed. 

Average Annual Expected Savings 
The savings from this measure have not been widely measured but savings of 10 percent of the hot water end-use 
are reasonable. For this analysis, savings is assumed to be 500 kWNyr. 

Expected Useful L$e 
This is a very long-lived measure and an expected useful life of 25 years can be assumed. 

Micro Combined Heat and Power (RE-41) 

This measure is a form of site generation. There are two general classes of combined heat and power. The first 
class is applied to large steady thermal loads, usually at an industrial scale. This first class has a high load factor 
and is very rare in a residential context. The second class of combined heat and power has a low load factor, 
typical of the highly seasonal heating load in the residential sector. This second class, referred to here as “micro 
CHP”, is considered here as a residential measure. In this context it is intended to apply to existing residential 
space heat and water heat loads. Electricity generated by CHP applied to an existing gas thermal load has a unique 
efficiency opportunity in terms of fuel use and in terms of carbon offset because the fuel use associated with the 
generated electricity is only the marginal increase in gas use. The CHP resource is strongly favored from the 
perspective of carbon calculations, and it also has significant benefit as summer capacity, and as local backup 
power. Notably, this resource is based on ultra clean and quiet combustion in sterling cycle engines or fuel cells, 
and it can potentially be readily sited anywhere in the service territory and used to balance distribution. System 
sizes range from about 1 kW to 8kW electrical output. For this estimate of technical potential an electrical output 
of 4 kW is assumed. 

Measure Applicability 
This measure is applicable to residences with gas space and water heat. 

Incremental Cost 
This measure is not currently a mature market item and costs reflect the demonstration nature of the resource. For 
these purposes we will take the cost as $2,50O/kW, $10,000 for the installation assumed here. 

Average Annual Expected Savings 
The savings from this measure have not been widely measured but based on the available space and water heating 
load an electrical output of 5,000 kWNyr is assumed. A greater annual output could easily be achieved, but only by 
generation with no useful thermal load which would be much less fuel efficient. 

Expected Useful Life 
This measure is assumed to have an expected useful life of 20 years. 

Residential LED Lighting (RE-42) 

LED lighting applications use much less energy than incandescent or metal halide lighting applications. At the 
present the color of “white” LED light is somewhat blue tinted and not always suitable for general interior 
applications. But this color is often suitable for specialty applications such as back lighting of flat panel displays, 
and outdoor applications. It is probable that LED lighting will find its place ultimately in many applications. The 
application considered here is an LED outdoor light, often referred to as a “cobra light” which is used to illuminate 
parking lots and outdoor areas. 
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Measure Applicability 
This measure is still evolving but will likely be applicable to a large percentage of the residential sector. 

Incremental Cost 
The incremental cost for an outdoor LED light of this type is taken here to be $500, and is expected to decrease as 
the market matures. A significant and favorable cost impact for this measure is its long life, leading to maintenance 
savings in cases where the light is difficult to access. 

Average Annual Expected Savings 
Measure savings proceed from the replacement of a 250 watt light by a 19 watt LED assembly. The annual savings 
for a light used all night and all year are taken here as 1,000 kWNyr. 

Expected Useful Lye 
The expected useful life for this measure is 20 years. 

Sources 

DEER: 2004-05 Database for Energy Efficient Resources (DEER) Version 2.01 October 26,2005 developed by 
the California Public Utility Cornrnission and the California Energy Commission. 

C&RD: Northwest Power and Conservation Council’s Conservation Resource Comments Database, which is 
continually updated as new information becomes available. 
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APPENDIX D. NON-RESIDENTIAL ELECTRIC EEM DOCUMENTATION 

Program #I 5 
EEM C&I 

End-Uses EEM Description Ref# Rebates 

Customer-Sited Generatioii Solar Photovoltaic CE- 1 

C&I Space Conditioning Small HVAC Optirmzation ;\Dd Rcp_a& - 9 3 2 -  _ _ _  
Comrmssioning - New CE-3 
R e / R c ' r o - C ~ ~ l s s i o n ! ~ g ~ ~ e -  CE-4 

~ _______ 

The purpose of this appendix is to provide documentation of the assumptions used to screen the Commercial 
Energy Efficiency Measures identified for consideration in this report. Our assumptions are based on references 
cited throughout this section as well as the direct experience of our team with technologies in the field and actual 
DSM program evaluations. While not all of the field and DSM program experience can be cited in published 
works, published references are used to establish a reasonable range of assumptions. The point estimate used 
within that range is based on our professional opinion. The mapping of EEM to non-residential DSM programs is 
shown in  the table below. 

6 7 8 9 
C&IPeak C&IHVAC C&I C&INew 
Retro-Corn Opt Audit Constr 

Lite 

1 .o_ 
I - . 

_ _  1 0  - __ I I_ _- - 

Table 86. Mapping of Electric EEM to Non-Residential DSM 

Low-E Windows 1500 ft2 New CE-5 
CE-6 

Premium New HVAC Equipment CE-I 
Low- E w _ l n ~ ~ ~ s l s c t o f t 2 _ R e P ~ ~  -_I __- - __ _llll_l_ll 
Large HVAC Optimization and Repair 

Efficient Package Refngeration (new) CE-10 0.02 

Prermum Motors CE-12 0 0 3  
Vanable Speed Dnves, Controls and 
Motor Applications Tune-up CE-13 

CE-8 
Derign (new) IntePt!!. BULld!.!?g !?E!6EL@* -. - - ~. -- CE-9 __ - - ___ -. - 

Motors and Drives E!ectncally G? !?? ! . ! . t - - -  - CE-11 __I 0.03 ____ 

Power Distribution Energy Star Transformers (new) CE-14 0 0 1  
Efficient AC/DC Power CE-15 

Data Processing Network Computer Power Management CE-16 
Lighting New Efficient Lighting Equipment CE-17 0 10 

Retrofit Efficient Lighting Equipment- CE-18 025- - 
LED Exit Signs __ __ - _CE:!9_ - _OZL . - 
LED Traffic Lghts (10) _ _  __ CE-20 Op_3_ . I __ 
Penrneter Daylighring CE-21 

Water Heating Low Flow Fixtures CE-22 
Solar Water Heaters CE-23 
Heat Pump Water Heaters CE-24 

Cooking and L m n d r y  Energy Star Hot Food Holding Cabinet CE-25 
EnefgY S(arElectn_cSteamCooker--- -___ CE-26 - - - -___I_ 
Pre-Rinse Spray Wash CE-27 
Restaurant Cornrmssioning Audit CE-28 

Refrigeration Grocery Refngeration Tune-Up and 
Improvements CE-29 
Refngeration Casework Improvements CE-30 

Other Ve_ndingMiseEO I I - cE-?J"_ "I _" " - ~ 

LED Outdoor Lighting CE-32 0.20 
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Solar Photovoltaic (CE-1) 
This technology consists of a roof or ground mounted solar electric array with a full sun output of 40 kW. Such an 
array has an area of 4,000-6,000 square feet. Electricity from the array is converted to AC by an inverter and the 
power is immediately used on-site with excess fed into the grid. This technology needs full solar exposure and 
shadows can significantly restrict output. In the commercial context, this technology can be an architectural 
enhancement. 

Measure Applicability 
This measure is applicable wherever there is sufficient space and solar exposure. For this study we assume 
applicability to 25 percent of large buildings. 

Incremental Cost 
A system installation usually requires an electrical inspection to verify appropriate wire sizing, disconnects, and 
grounding. Costs are quite site-specific, with most of the costs associated with the solar electric panels. In the 
current supply constrained 2007 market, costs are $.5.00-$7.00/watt peak for the solar cells alone. Installation and 
balance of system can be expected to add $3.00/watt. For the 11 kW m a y  considered here, the total cost will be 
taken as $90,0006’, or $8.25/watt. 

Average Animal Expected Savings 
The electrical output for this technology is directly related to the solar intensity. Monitoring studies in this region 
of the US have shown that 1 kW of installed capacity can yield in excess of 1,100 kWh/yr. For the 11 kW array 
considered here the annual savings will be taken as 12,000 kWh/yr. 

Expected Usefid Life 
This equipment demonstrated long trouble free service in severe applications such as remote communications, 
navigation lighting, and road signage. The long-term output of the cells is assumed to decrease with time, but the 
rate of decrease for current technology is not known. The crystalline and semi-crystalline forms of the technology 
have already demonstrated degradation of less than 20 percent in 20 years. But earlier thin film forms of the 
technology have shown shorter lifetimes. The lifetime of new thin film technologies is expected to be of the order 
of 25 years but i t  is not known. For these purposes the lifetime is taken as 25 years.62 

Small WVAC Optimization and Repair (CE-2) 
This measure applies to packaged rooftop units. These units are the predominant means of conditioning for small- 
to-medium scale commercial buildings. The savings proceed from improved compressor performance, better run 
time control, and fresh air cooling. These rooftop units are a homogenous pool of equipment that has been 
identified as underperforming. Typically, the refrigerant charge is out of specification, the economizers perform 
poorly if at all, and the airflow is too low for proper operation. Many utilities (eg, SCE, PG&E, National Grid) are 
offering programs employing a structured diagnosis and repair protocol. Often these programs use trade named 
processes such as Proctor Engineering “check me”, or PECI “aircare plus” etc. Candidates for this measure are 
rooftop units found in a wide range of sizes with output capacities of from 4 to SO tons with the most predominant 
capacity being 5 tons. 

Measure Applicability 
This measure is applicable in 70 percent of the large building commercial sector. 

Increineiztal Cost 
The cost for this technology includes site visits and diagnostics with simple repairs performed immediately without 
need for a second site visit. The costs will naturally vary with the specifics of the repair. Planning estimates for 

61  The C&RD Database lists the incremental capital cost as $6,000 per kW, which is somewhat lower for an installed 11  kW 
system. 

The Conservation and Renewables Database lists a measure life of 20 years for standard technology solar PV. 
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this diverse mix of treatments, made by the Northwest Power and Conservation Council (NWPCC), use $0.20/first 
year kWh savings. In the average large commercial building considered here, the cost will be $1,123/site treated. 

Average Aizizual Expected Savings 
Savings vary from un i t  to unit, but in the cases where there have been significant corrections to the refrigerant 
charge or to economizer operation savings on the order of 2,500 kWh/uulit have been observed. In the average 
commercial large building considered here, we will assume 5,6 17 kWldyr as the whole building savings where 2-3 
units have been improved. These units usually supply gas heating as well, and the economizer and control 
improvements will result in  gas savings. For this analysis, we will assume gas savings of 238 thermdyr. 

Expected Useful Life 
There are inherent limitations to the lifetime of the treatment provided by this measure. The improvements may be 
superseded by operational changes, and the remaining lifetime of the treated unit may be limited. The effective life 
of this measure is taken as 5 years. 

February 9, 2009 

Commissioning New and Retro (CE-3, CE-4) 
Commissioning is a systematic step by step process of identifying and correcting problems and ensuring system 
functionality. Commissioning seeks first to verify that the system design intent is properly executed, and it goes 
further by comparing actual building energy performance to appropriate bench marks to validate building 
performance as a whole. The best candidates for this measure are buildings larger than about 100,000 square feet. 
While comnlissioning in general can become quite complex, often the greatest savings proceed from a simple 
review of building operations to assure that the building is not being unnecessarily used during non-occupied times. 
New Commissioning (CE-3) should be done as part of the construction contract, and most contractors will claim 
that this is normal business. But the performance of even new buildings is often erratic for a year or two while 
unnoticed problems come to light. This new commissioning is a detailed process of initial calibration and control 
sequence testing or verification. The initial process is usually not done well, but even so, the initial commissioning 
is inherently limited because usually it takes about a year of building operation to see how the building actually 
operates as a whole. By contrast, Re/Retro-Commissioning (CE-4) seeks to tune a building that is already 
operating and has a track record of a year or two at least. The Retro-Commissioning process starts with an analysis 
of the utility bills for all fuels, which to a trained eye will show the larger general operational problems which are 
then followed up with a limited scope site visit. Retro-Commissioning is usually necessary even for buildings that 
have been initially commissioned. There will be the occasional building which after years of operation will have its 
controls so mixed up that i t  will need a comprehensive new commissioning CE-3. In practice the New 
Commissioning is the larger more complicated job, while Retro-Commissioning is more superficial and focused on 
finding and fixing major problems only. 

Measure Applicability 
In this analysis New Commissioning is assumed to take place on 100 percent of new commercial stock as a matter 
of proper business. Retro-Commissioning is applicable in 75 percent of the existing commercial sector, and after a 
few years, to all of the new commercial buildings. 

Incremental Cost 
The cost for this technology is quite site-specific, based on NWPCC estimates new commissioning costs about 
$0.37/kWh/yr, which for a typical large commercial building of 100,000 square feet, would be about $37,000. For 
this study we are assuming a brief version of retrofit commissioning. Retro-Commissioning, or “commissioning 
lite”, that prescreens buildings on the basis of billing data and follows it  with a site visit. This lighter 
commissioning is assumed to cost $3,000/site. In this analysis, all program-related commissioning is the Retro 
Commissioning and the New Commissioning is assumed to be part of the construction process. 

A verage A niz iial Expected Savings 
Savings from this measure can vary widely. For New Commissioning, i t  is assumed here that the building electric 
energy use can be reduced by on average 20 percent, leading to energy savings of 40,630 kWh/yr for an average 
large commercial building. For Retro-Commissioning electric savings of 15,236 kWh/yr for the average large 
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building are assumed. A significant portion of the energy savings due to both of these measures is associated with 
the heating fuel, usually gas. In estimates of program cost effectiveness for electric utilities are usually not valued 
which often underrates the cost effectiveness of this measiire. 
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Expected Useful Lve 
There are inherent limitations to the lifetime of the treatment provided by this measure. The improvements may be 
superseded by operational changes, and the remaining lifetime of the treated,unit may be limited. The effective life 
of this measure is taken as 5 years. 

Low-E Windows New and Replace (CE-5, CE-6) 

This measure saves energy by reducing the thermal losses and gains through windows. This measure assumes that 
the efficient window has a heat loss rate of 0.45 BTU/deg F hr, representing the performance of a quality, double 
glazed argon filled low-e window. The original window is assumed to have a heat loss rate of 0.7.5 BTU/deg F hr, 
representing the average losses from a mix of single and double glazed windows. 

Measure Applicability 
This measure is applicable in 100 percent of new commercial buildings and 30 percent of existing commercial 
stock. 

In crent ental Cost 
The incremental cost for this technology depends strongly on the context of use. If the efficient windows are used 
in a replacement context, then the full cost of $20/sqft is applicable which leads to a total cost of $30,000 for the 
average building considered here. But if the efficient windows are used as an upgrade in new construction then an 
incremental cost of only $3.OO/sqft is used, leading to a total cost of $4,500 for the average building in this study. 

Average Aitiiual Expected Savings 
It is assumed here based on DEK specific simulations that 1,500 square feet of high efficiency window replacement 
will have savings of 14,979 kWh/yr for an electric-heated building. 

Expected Usefiil Life 
This is a very long-lived measure with an assumed life of 25 years. 

Premium New HVAC Equipment (CE-7) 

Premium new HVAC equipment employs more efficient motors/pumps and larger heat exchangers and pipes to 
lower operating energy requirements. Premium equipment is often designated with and energy star rating or by 
CEE as tier I or tier 11, or it may not have an official rating, but it does deliver slightly improved performance and is 
usually sold as such. Premium HVAC equipment is a very broad categoiy including efficient variable speed fans, 
and efficient chillers, efficient ice makers, and efficient packaged roof top units. It should be noted that rooftop 
units serve more than half the commercial space, and they have therefore been the subject of an ongoing efficiency 
improvement campaign by CEE and the industry. 

Measure Applicability 
This measure is applicable in 100 percent of new commercial construction. 

Incremental Cost 
The incremental cost for this technology will be very diverse and quite site specific. Based on NWPCC estimates, 
the premium upgrade costs about $0.46/kWNyr. For the average building considered here that cost would be 
$2,603/site. 

Average Aitnual Expected Savings 
Savings attributable to this measure are generally fairly small because they represent only an incremental 
improvement in  performance on equipment that is already required lo be reasonably efficient. It is assumed here 
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that the savings in new construction will be 3 percent of total energy use, i n  the average building considered here 
that is 5,617 kWh/yr. 

Expected Useful Life 
The premium upgrades can be expected to last the life of the equipment, taken here as 15 years. 

Large HVAC Optimization and Repair (CE-8) 

This measure refers to restoring large HVAC equipment to its nominal operating performance. This measure needs 
to be distinguished from commissioning which is used to refine the controls of large HVAC which generally leads 
to large savings. By contrast this measure applies to the operation of the equipment and includes chiller and 
condensing tower cleaning, filter maintenance and tune-up etc. It also includes the optimization of economizer 
operation by verifying that the enthalpy sensors and economizer controls are functioning properly. 

Measure Applicability 
This measure is applicable in 20 percent of the commercial sector with large HVAC systems. 

Incremental Cost 
The incremental cost for this technology will be very diverse and quite site specific. Based on NWPCC estimates, 
the premium upgrade costs about $0.34/kWh/yr. For the average building considered here that cost would be 
$2,066/site. 

Average Annual Expected Savings 
Savings attributable to this measure are generally fairly small because they claim only the savings due to restoring 
equipment to its original operation. For this study these savings are assumed to be 3 percent of building energy use. 
On the average building., savings will be 6,042 kWNyr. 

Expected Useful Life 
There are inherent limitations to the lifetime of the treatment provided by this measure. The improvements may be 
superseded by operational changes, and the remaining lifetime of the treated unit may be limited. The effective life 
of this measure is taken as 5 years. 

Integrated Building Design (CE-9) 

This measure applies to new construction where careful design and specific engineering can get beyond the rules of 
thumb, leading to the use of smaller equipment more carefully matched to load. Integrated design refers to an 
approach commonly used to design energy efficient new commercial buildings. Essentially, the design process 
lowers building loads, then carefully matches W A C  equipment to the lowered load. In practice the most 
significant characteristic of efficient new commercial buildings is significantly reduced lighting loads and often 
reduced plug loads. The other important characteristic is enhanced building shell performance through improved 
insulation and solar shading. Taken together these improvements result in significantly altered heating and cooling 
loads. Typically, the cooling loads will be significantly reduced, while the changes to the heating loads are more 
complex. The reduced internal gain from lighting etc will actually increase the gross heating loads, which the shell 
improvements may reduce somewhat through insulation or solar gain. 

Thi: altered heating and cooling loads will usually not conform to established equipment sizing rules of thumb, 
which generally result in oversized equipment. A primary objective in  integrated design is to down size the 
equipment leading to more efficient operation, and often leading to installation cost savings. It is notable that the 
shell improvements will usually result in more stable and comfortable interior wall and glazing surface 
temperatures that permit alternative and reduced means of heating and cooling distribution which can lead in  turn to 
reduced fan or pump energy, leading to significantly more efficient heating and cooling distribution strategies. This 
reduction in distribution can also result in reduced installation costs. The integrated design process usually employs 
building modeling, but as more efficient new commercial building experience develops, a few basic strategies are 
emerging which can be used withcut recourse to costly building modeling. (cf New Buildings Institute, Core 
Performance Guide). 
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Measure Applicability 
This measure is applicable in 100 percent of new commercial construction, but in national chain or franchise 
designs, the integrated design may already have been done at the corporate level, or getting to a level of integrated 
design may require interaction at the corporate design level that may not be possible at the local level. 

Incremental Cost 
The incremental cost for this technology will be very diverse and quite site specific. The incremental costs of 
efficient new commercial buildings developed through integrated design are quite building specific, and may range 
widely from about $350/square foot to negative incremental cost. But in general, the incremental cost will be the 
net of some increased costs for various building elements (such as lighting, external shading elements, insulation, 
more efficient equipment, more sophisticated controls, etc), and some decreased costs resulting from reduced 
equipment sizes and simplified distribution strategies. There are examples of highly efficient new commercial 
buildings that have negative incremental costs, but a good rule of thumb is to assume that the incremental cost will 
be of the order of $1.7S/square foot, or about $0.35/first year kWh saved. 

The particular incremental cost for a real building could be quite complex to estimate. Therefore in order to 
minimize overhead, utility programs that provide incentives for integrated design will base the incentives on 
modeled and deemed per square foot estimates of energy savings for principal occupancy types (retail, schools, 
offices, etc) for various HVAC systems and measure packages. 

Based on NWPCC estimates, the premium upgrade costs about $0.34/kWh/yr. For the average building considered 
here that cost would be $24,708/site. 

Average Annual Expected Savings 
The savings due to integrated design will include the savings due to efficient lighting, efficient HVAC equipment, 
and controls. Taken as a package these savings can easily be on the order of 20-40 percent of the standard code 
compliant design. The current IJS tax code allows preferred treatment for new buildings that are 50 percent better 
than code or lighting systems that are 30 percent better than code. For this analysis we consider 20 percent better 
than code to be an achievable and significant goal. For the average building considered here the savings are taken 
to be 72,929 kWh/yr. 

Expected Useful L'ife 
Integrated design can be expected to last the life of the building, taken here as S O  years. 

Efficient Package Refrigeration (CE-10) 

This measure consists of an efficient packaged and optimized new refrigeration system. 

Measure Applicability 
This measure is applicable in portions of the grocery sector and in some restaurants. The applicability is estimated 
here to be 4 percent of the commercial sector. 

Incremental Cost 
The incremental cost for this technology will be very diverse and quite site specific. Based on NWPCC estimates, 
the efficient packaged refrigeration costs about $0 1SkWNyr. For the average building considered here that cost 
would be $2,986/site. 

Average Anrzual Expected Savings 
It is assumed here that this measure can reduce a building energy use in applicable sites by 10 percent. The average 
commercial building considered here is assumed to save 20,140 kWNyr. 

Expected Useful Life 
Electrically commutated motors are assumed to have a useful life of 1.5 years. 
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Electrically Commutated Motors (CE-11) 

An electronically commutated motor is a more efficient motor with variable speed control capability. In fan and 
pump applications i t  can save energy by operating at a more efficient speed. Refrigeration applications involving 
case cooling distribution fans are especially favored because the power reduction leads to a lower refrigeration load. 

Measure Applicability 
This measure is broadly applicable throughout the commercial sector. For this study we assume the measure is 
applicable in 60 percent of the commercial sector. 

Incremental Cost 
The incremental cost for this technology will be very diverse and quite site specific. Based on NWPCC estimates, 
the premium upgrade costs about $0.33/kWh/yr. For the average building considered here that cost would be 
$1,34S/site. 

Average Annual Expected Savings 
It is assumed here that this measure can reduce a building energy use by 2 percent. The average commercial 
building considered here is assumed to save 4,028 kWNyr. 

Expected Useful Life 
Electrically commutated motors are assumed to have a useful life of 15 years. 

Premium Motors (CE-12) 
This measure saves energy by reducing energy losses in motors. Motor energy use is preponderant in 
manufacturing applications where of the order of 40-60 percent of electric energy is used in motors, and these 
motor applications are frequently full time operation or near full time operation. 

Motor efficiency varies with the size of the motor as is illustrated in the figure below. 
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Figure 47. Motor Efficiency Specification NEMA Preniium 

The figure above shows the efficiency improvement to be gained by using the more efficient motor. While the 
efficiency gain is only about 2 percent for the smaller motors, it is important because the duty cycle of many motor 
applications is of the order of 5,000-8,760 hours/year. 

In constant speed motor applications, an even greater electric energy savings may be available by properly 
matching the motor to its load. In particular, the efficiency of smaller motors in the 1-10 horsepower range can 
vary greatly with the duty load on the motor as illustrated in Figure 48. In this figure i t  is evident that if a smaller 
motor is oversized relative to its load, the efficiency can be reduced by of the order of 10 percent. 
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In motor replacement (and new motor) specifications, i t  is especially important to consider the f i t  of the motor to its 
load in terms of motor horsepower, speed, and starting torque. The greater portion of savings often rests with the 
proper match of the motor to its load. 

A simple one-for-one motor replacement can have unexpected results. An important element in the use of higher 
efficiency motors is that the equilibrium speed of the higher efficiency motor is often slightly higher than the speed 
of the lower efficiency motor that was replaced. In fan and pump systems this slight increase in speed will increase 
the fluid throughput and power. So although a more efficient motor has been used, it may actually lead to an 
unintended but slight increase in flow and power unless the drive system is adjusted to compensate. 

Figure 48. Typical Motor Operating Efficiencies versus Load 

Measure Applicability 
This measure is applicable in the new commercial and manufacturing sectors, and in suitable retrofit situations. In 
all, this measure is taken as applicable to 60 percent of the commercial and manufacturing sectors. 

Iizcremental Cost 
The incremental cost for this technology will be very diverse, and dependent on the size of the motor. For this 
study we will take an incremental cost of $412 for the average site. 

Average Annual Expected Savings 
The savings from an efficient motor must assume that the drive has been adjusted as necessary to give equivalent 
flow or drive effort, and the savings will then depend strongly on the duty cycle hours/yr. For this average motor 
we take a duty cycle of 6,000 hours/yr and annual savings of 1,800 kWMyr. For an average site the savings 
associated with premium motors is taken as 1 percent of energy use, 3,745 kWNyr. 

Expected Useful Life 
This measure is essentially a built-in measure and is assumed to have a useful life of 1.5 years. 

Variable Speed Drives, Controls, and Motor Applications Tune-up (CE-13) 

This measure saves energy by providing an efficient way to match a motor to a varying load. Motor controls 
commonly referred to as variable speed or variable frequency drives, alter the frequency applied to the motor and 
thereby permit the motor to run more efficiently at lower outputs. This control capability is particularly important 
in process applications where a pump or fan is being controlled to maintain a particular and often varying fluid 
flow. Often the fluid flow is controlled by means of dampers or throttling valves that force the fan or pump motor 
to operate inefficiently. The savings associated with the proper speed control are most pronounced when the motor 
is operating at less than its rated capacity. At full capacity there may be little savings. 
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Situations involving fans or pumps, (which is the most common commercial/industrial application of motors), have 
a very high energy sensitivity to flow rate; typically the energy varies as the cube of the flow rate. Attention to how 
the flow is controlled with the use of variable speed controls, and elimination of excess flow can often lead to 
power reductions of the order of SO percent with only minor reductions in flow. In this manner, variable speed 
motor control permits finer tuning and control of pumps, fans, compressors, and conveyers. 

There is another genre of motors and controls referred to as brushless permanent magnet torque motors. These are 
very high torque motors that have no drive and can be very precisely controlled. These have very good positioning 
capabilities and are used in machining and manufacturing assembly operations. 

Measure Applicability 
This measure is applicable in the new commercial and manufacturing sectors, and in suitable retrofit situations. In 
all, this measure is taken as applicable to 30 percent of the commercial and manufacturing sectors. 

Increinental Cost 
The incremental cost for this technology will be very diverse. Based on NWPPC estimates, an aggregated estimate 
of the costs of adjustable speed drives is about $O.86/kWNyr. For the average building considered here that cost 
would be $17,346 site. 

A verage Annual Expected Savings 
It is assumed here that an application of drive control can save about 10 percent of the total building energy. In the 
average building considered here this measure can save 20,140 kWh/yr. 

Expected Useful Life 
This measure is essentially a built-in measure and is assumed to have a useful life of 15 years. 

Energy Star Transformers (CE-14) 

This measure saves energy by reducing energy losses associated with stepping down from high service voltages to 
typical service application voltages. In larger buildings and plants it is often more economic to distribute the power 
at high voltages to various floors and major areas where it is then stepped down to its ultimate application voltage 
through a transformer. These transformers are typically efficient (>9S%) when they are properly loaded, but an 
oversized or under loaded transformer can operate at a much lower efficiency; therefore, it is important that the 
transformers be sized properly. However, even when the transformer is properly sized, it is important to use the 
most efficient transformer because all power passes through it. 

Transformer efficiency varies with the size of the transformer as illustrated in the figure below. 
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Figure 49. Transformer Efficiency Specification NEMA TP-1 
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Figure 49 shows the efficiency improvement to be gained by using the more efficient Energy Star labeled 
transformer. While the efficiency gain is only about 1 percent for the smaller transformers it  is important because 
all power runs through it and the percentage savings will be taken off the top. 

Measure Applicability 
This measure is applicable in the new commercial and manufacturing sectors, and in suitable retrofit situations. In 
all, this measure is taken as applicable to 30 percent of the commercial and manufacturing sectors. 

Increinental Cost 
The incremental cost for this technology will vary with the size of the transformer. For this study, we take a 1.50 
KVA transformer as the average with an incremental cost of $82 for the typical facility considered here. 

Average Annual Expected Savings 
Transformer savings are based on the size of the transformer, and are based on the power throughput of the 
transformer as well as standby losses, 8760 hourdyear. For this average transformer operating at 60 percent of 
load, we estimate savings of 10,000 kWh/yr. For the average facility considered here, savings are assumed to be 
one-half percent of energy, 1,007 kWNyr. 

Expected Usefiil Li$e 
This measure is essentially a built-in measure and is assumed to have a useful life of 18 years. 

Februaty 9, 2009 
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Efficient ACDC Power (CE-15) 
A modern office environment has a multitude of electronic appliances, most of which are powered by a small 
transformer AC/DC converter. Standard transformer based converters are about 30-40 percent efficient. More 
efficient designs called switching power supplies operate with an efficiency of about 90 percent. The energy 
savings for this measure proceed from switching to the more efficient power supplies. 

Measure Applicability 
This measure is applicable in 100 percent of the commercial sector. 

Increinental Cost 
The incremental cost for this technology will be very diverse. Based on NWPCC estimates, the premium upgrade 
costs about $0.074/kWh/yr. For the average building considered here, that cost would be $22.5/site. 

Average Aiznual Expected Savings 
Electronics and computers use 12 percent of commercial energy on a US average basis. This equipment is often on 
24 hours a day. It is assumed here that doubling the power supply efficiency from 4.5 to 90 percent would save at 
least 1.5 percent of the total building energy or 3,021 kWNyr for the average commercial building considered here. 

Expected Useful Life 
This measure is assumed to have a useful life of 5 years. 

Efficient Network Management (CE-16) 
This measure involves powering down unused network functions during unoccupied hours. 

Measure Applicability 
This measure is technically applicable in 100 percent of the commercial sector, but it is assumed that only 10 
percent of the commercial sector will have the networks large enough and staff conversant enough to execute the 
measure. 

Incremental Cost 
The incremental cost for this technology will be very diverse. Based on NWPCC estimates, the premidm upgrade 
costs about $0.1 1YkWNyr. For the average building considered here, that cost would be $463/site. 
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Average Annual Expected Savings 
Approximately 12 percent of commercial energy is for electronics and computers. It is assumed here that, at an 
applicable site, 2 percent of energy can be saved by efficient network power management or 4,028 kWh/yr in the 
average building considered here. 

Expected Useful L,ife 
This is a transient measure dependent on the current system configuration. It is assumed to have a useful life of 
only 2 years. 

New and Retrofit Efficient Lighting (CE-17, CE-18) 
Lighting efficiency is the major commercial efficiency measure. Lighting accounts for 35 percent of commercial 
energy, and lighting also accounts for significant cooling energy that is saved when lighting is more efficient. 
There are literally hundreds of combinations of more efficient lighting elements that can replace less efficient 
elements. This efficient lighting measure goes beyond the light sources only and includes lighting controls, bi-level 
switching and occupancy sensors. Taken together i t  is common to find efficient lighting that can reduce lighting 
energy by 30 percent from the minimum code required levels (ASHRAE 90.1,2001). In fact, the 2006 energy 
legislation offers preferred tax treatment to lighting configurations that can reduce lighting energy by 30 percent. 

Measure Applicability 
This measure is applicable in 100 percent of the new commercial buildings and in 8.5 percent of the existing 
commercial sector. 

lncreinental Cost 
The incremental cost for this technology is essentially the cost of the efficient lighting components. These costs 
will be will be very diverse and site specific. Based on NWPCC estimates, and averaging the full range of 
conditions, efficient lighting costs about $0.26/kWyr. For the average building considered here that cost would 
be $S,297/site. For a retrofit application, the cost is increased by 25 percent to $6,62l/site to allow for installation 
constraints. 

Average Animal Expected Savings 
A comprehensive lighting retrofit or new building lighting can save about 30 percent of the 3.5 percent lighting end- 
use, in all 10 percent of building energy. In the commercial building considered here, the average annual expected 
savings is 20,140 kWh/yr. 

Expected Useful L,ife 
The useful life of the wide variety of lighting equipment varies widely from one light source or ballast to another. 
However, these elements are the replaceable elements in an overall system that is assumed to have a useful life of 
18 years. 

LED Exit Signs (CE-19) 
Typical existing exit signs are incandescent exit signs. This measure is designed to replace these typical exit signs 
with an Energy Star Light Emitting Diode (LED) Exit Sign which is more efficient than the incandescent versions. 

Measure i.ipplicability 
In principal, this measure is applicable in the entire commercial sector, and there are no physical constraints to 
replacing existing exit signs, but to account for already installed LED exit signs the applicability is assumed to be 
8.5 percent of the commercial sector. 

Incremental Cost 
The incremental cost of an Energy Star LED Exit Sign over an incandescent exit sign is $45. For the average 
building considered in this analysis, 6 exit signs are assumed, for a full site cost of $270. 
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Average Annual Expected Savings 
The average annual expected saving for this replacement is 245 kWN~ear . '~  In the average building considered in 
this analysis, there are assumed to be 6 exit signs, for a full site savings of 1,470 kWNyr. 

Expected Useful L$e 
LED exit signs are very long-lived light sources. Accordingly, the useful life is taken as 15 years. 

LED Traffic Lights@ (CE-20) 

LED traffic lights save energy because LED light sources are a much more efficient and long-lived light source 
than the incandescent bulbs they replace. They save energy but they also save in terms of bulb replacement costs. 
LBD traffic lights have a variety of configurations. Each color (red, Green, or yellow), each size (8 inch, or 12 
inch) and each type (thru lane, left turn bay, right turn bay, and don't walk large or small) has different incremental 
cost, savings and effective useful life values. 

Measure Applicability 
Measure applicability was not estimated due to lack of data on traffic lights in the DEK service territory. But for 
this analysis, it is assumed that there are 0.2 retrofittable intersections for every commercial building. 

Incremental Cost 
Depending on the color, size and type, the incremental cost ranges from $1 10 to $225. For this analysis we 
consider L.ED traffic light replacements in groups of 10, approximately the number of lamp replacements necessary 
to refit an intersection. For this analysis we will assume the average replaced light costs $200 and that the full 
intersection with 10 replacement lights costs $2,000. This cost cornpaces favorably with the $1,850 cost derived 
from NWPCC data. These incremental costs do not assume an installation cost. It is assumed that the installation 
is done by the agency controlling the lights, and that it is more than paid for by the ongoing maintenance savings. 

Average Annual Expected Savings 
Depending on the color, size and type, the savings range from 11 1 to 808 kWNyear. For this analysis we consider 
LED traffic light replacements in groups of 10, approximately the number of lamp replacements necessary to refit 
an intersection. For this analysis we will assume the average replaced light saves 500 kWh/yr and that the full 
intersection with 10 replacement lights saves 5,000 k W y r .  

Expected Useful Life 
Depending on the color, size and type, the expected useful life ranges from 3 to 16 years. For this analysis we will 
use 10 years. 

Perimeter Daylighting (CE-21) 

This measure saves energy by reducing energy to lighting that is in or adjacent to day lit spaces. Some cooling 
energy savings are also possible because well controlled day lighting contributes less internal gain to a space. This 
measure controls lighting based on a well placed day light sensor. This measure also includes design and details to 
control glare or over lighting. 

Measure Applicability 
This measure is applicable in the new commercial sector, and in suitable retrofit situations. In all this measure is 
taken as applicable to 30 percent of the commercial sector. 

Iiicrernental Cost 
The incremental cost for this technology will be very diverse. Based on NWPCC estimates, perimeter daylighting 
costs about $0.8S/kWh/yr. For the average building considered here that cost would be $ 5 1  32/site. 

63 C&RD Database 
64 All values for LED Traffic Lights are available in  the C&RD Database. 
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Average Annual Expected Savings 
It  is assumed here that a full application of perimeter daylighting can save about 3 percent of the total building 
energy. In the average building considered here this measure can save 6,042 kWWyr. 

Expected Useful Life 
This measure is essentially a built-in measure and is assumed to have a useful life of 18 years. 

Low Flow Fixtures (CE-22) 

This technology consists of a new showerhead rated at 2.0 gprn at 80 psi and a swivel aerator for any kitchen 
faucets, and fixed aerators for the lavatory faucets. The current US standard for showerheads is 2.5 gpm. And 
measurements of the existing shower flows in building stock show a range of 2.7.5 to 3.75 gprn with frequent 
individual cases showing in excess of 5 gpm. Evaluations have shown that programs that replace with 2.0 gprn 
heads have greater savings than programs that replace with the standard 2.5 gprn shower heads. Program shower 
heads should be 2.0 gprn at 80 psi and with a lifetime scaling and clogging warranty. It is important also to be 
cautions about the use of “pressure compensating” showerheads. These are more prone to clogging, and can lead to 
unintentional increases in flow rate in low pressure situations such as well water systems or older systems with 
occluded piping. Customer acceptability is an important component in a showerhead program. Customers will 
remove new low flow showerheads if the quality of the showering experience declines with the new showerhead. 
Therefore i t  is important to research and test the showerhead chosen for the program carefully. In addition the old 
showerhead must be removed from the premises to decrease the likelihood of having it reinstalled. 

Measure Applicability 
This measure is applicable to circumstances where there is showering; such as, schools, hospitality, health clubs, 
etc. The best application will be a site where the water is heated electrically. For this analysis the applicability is 
taken as 10 percent of the commercial sector. 

Incremental Cost 
The incremental cost for this measure is taken as $1,000, reflecting the installation of 15-40 showerheads by 
appropriately licensed professionals. Because the cost of the showerhead varies significantly and quality is so 
important for this program, i t  is essential to test, choose, and pay for a high quality showerhead. This measure is so 
cost effective that even with a more expensive showerhead the program will still remain cost effective and a quality 
showerhead will ensure measure persistence. 

Average Aiznual Expected Savirzgs 
The average annual savings for this measure are directly related to the daily number of showers taken. For this 
study the showering load is assumed similar to a residential one and the overall savings are taken as 6,000 kWh/yr, 
representing the savings from 1.5-40 showerheads. The flow of the showerhead used has a significant impact on 
savings. Programs should be designed around a 2.0 gprn showerhead as compared to a 2.5 gpm showerhead. 
Therefore the savings will be more than the 120-133 kWh per unit listed in DEER. In addition the climate is 
different and the inlet water temperature is lower so the savings in this DEK program will be greater. Several 
studies have measured final savings in terms of electric input to the tank, but usually these studies have included 
savings from comprehensive treatments including other measures including tank and pipe insulation, lutchen and 
bath lavatory aerators, tank thermostat set back, and leaky diverter replacement. Savings can very from program to 
program depending strongly on the choice of showerhead. Savings can also diminish with “take back” in the event 
that the new showering experience is longer than the original. Actual savings observed in the comprehensive cases 
include these take back effects, and are in the range of 650 to 950 kWWyr. The savings from a showerhead and 
aerator change are assumed to be 500 kWldyr. 

Expected Usefill Lije 
The lifetime of this equipment is the key to its cost effectiveness. If an adequate, even pleasant, shower can be 
provided through lifetime warranted equipment, then the practical lifetime of the equipment is the length of time 
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until the equipment is ieplaced in the course of renovation. For these purposes, lifetime is taken as 10 years.65 
Normally showerheads will last longer but with renovations and changes in ownership a 10 year expected useful 
life is a good planning number. 

Solar Water Heaters (CE-23) 

The water heating end-use in commercial buildings is a smaller end-use than in residences. In the DEK service 
area large commercial water heating will be done by gas and it  will not be a very good candidate for this measure. 
But the smaller commercial water heating applications will be residential scale in usage and often these smaller 
applications will be electrically heated. These are the candidate applications for this measure. In the case of 
electrically heated water, the annual water heating energy is about 4,800 kWh/yr. Countless demonstration cases 
have shown that solar energy can supply all or a portion of this heating. The portion of the water heating load 
assumed by a solar water heater depends on the size of the solar water heater in relation to the size of the load. 
Field experience has shown that the best combination of system size to load favors the more moderately sized 
systems that can fully meet the summer water heat load, but that only meet about 40-SO percent of the non summer 
load. In physical terms, this is a system consisting of about 40-65 square feet of solar collector and an additional 80 
gallon heated water storage tank and appropriate pumps and controls. 

Measure Applicability 
This measure is applicable to large commercial buildings with reasonably low hot water use, and the system is sized 
as if i t  were residential. This measure is taken as applicable to 25 percent of the commercial sector. 

Increinerztal Cost 
The installation of a solar water heating system involves a mix of building skills including plumbing, electrical, 
roofing and general carpentry. In the general market, a turn-key installation for one of these systems is in the range 
of $5,000-$7,000. For this study the incremental cost will be $6,000. 

Average Annual Expected Savings 
The savings from solar water heaters depend on site specifics, principally solar insulation, air temperature, 
incoming water temperature, and hot water usage rate. Considering these dependencies for the DEK service area, 
leads to average annual savings for a system sized and designed to be in the cost effective range to be 2,500 
kWh/yr. 

Expected Useful Life 
Solar water heating systems are essentially plumbing fixtures that are certified products (SRCC) and are often 
inspected by local building officials. A well designed system will have lifetime in excess of 2.5 years, even though 
the system will take some intermediate maintenance such as inspecting the pump and fluid level. This study will 
take 25 years as the useful life. 

Heat Pump Water Heaters (CE-24) 

The water heating end-use in commercial buildings is a smaller end-use than in residences. In the DEK service 
area large commercial water heating will be done by gas, and it will not be a very good candidate for this measure. 
But the smaller commercial water heating applications will be residential scale in usage, and often these smaller 
applications will be electrically heated. These are the candidate applications for this measure. In the case of 
electrically heated water, the annual water heating energy is about 4,800 kWh/yr. The heat pump water heater is 
essentially a small heat pump drawing heat from the air by cooling and de-humidifying it and injecting this heat 
into a storage tank. Physically, this measure consists of a small, self-contained heat pump and a water storage tank 
and associated pumps and controls. 

Measure Applicability 
This measure is applicable to large commercial buildings with reasonably low hot water use, and the system is sized 
as if it were residential. This measure is taken as applicable 25 percent of the commercial sector. 

65 DEER Database, ZOOS 
Page I72 



Case No. 2008-00495 

Page 183 of 229 
Attach. STAFF-DR-01-015 

Ketiridiy M N I  ke/ P o/enriul Sritdy fot Detnancl Side Manageinen/ P rogt ntns Fitml Repor! Febricnry 9, 2009 

Incremental Cost 
The inciemental cost of this measure consists of the cost of the heat pump water heater, water storage tank and 
installation plumbing and general construction labor. The siting of such a unit  is important; i t  should never be sited 
in an attic, and freezing situations should also be avoided. Therefore, some special site adaptation and plumbing 
may be necessary. For this study we will take $2,500 as the cost; others report lower costs, but we do not think 
these take adequate account of special site costs. 

Average Annual Expected Savings 
For this study i t  is assumed that the heat pump water heater will perform with a coefficient of performance of 2, 
leading to annual savings of 2,000 kWh/yr. 

Expected Useful Life 
The useful life of this measure is assumed to be that of a similar appliance, a window air conditioner, which has an 
expected useful life of 18 years. 

Energy Star Hot Food Holding Cabinet (CE-25) 
This measure saves energy by keeping prepared food warm more efficiently; they are 60 percent more efficient than 
standard models. These models have better insulation, and may have magnetic door gaskets, auto-door closers, or 
Dutch doors. 

Measure Applicability 
This measure is applicable in portions of the restaurant hospitality and education sectors, and the applicability is 
estimated here to be 7 percent of the commercial sector. 

Incremental Cost 
For the average building considered here, the cost would be $l,100/site. 

Average Annual Expected Savings 
It is assumed here that this measure will save 3 percent at a suitable site or 4,100 kW1i/yr66 in terms of the average 
building considered here. The DEER Database confirms this value with a value of 4,029. 

Expected Useful Life 
This measure is assumed to have a useful life of 15 years 

Energy Star Electric Steam Cooker (CE-26) 
This measure saves energy by cooking food more efficiently. It also saves water and cooling energy. 

Measure Applicability 
This measure is applicable in portions of the restaurant hospitality and education sectors. The applicability is 
estimated here to be 7 percent of the commercial sector. 

Incremental Cost 
For the average steam cooker considered here, the incremental cost would be $5,000/site. 

Average Annual Expected Savings 
It is assumed here that this measure will save 1.5 percent at a suitable site or 2,200 kWh/yr in terms of the average 
building considered here. 

6G Energy Star Website: httpr//www.energystar.gov/index.cfm?c=h~c.pr_liflic 
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Expected Useful L@e 
This measure is assumed to have a useful life of 1.5 years. DEER lists a slightly more conservative value of 12 
years. 

Pre-Rinse Spray Wash (CE-27) 

This measure applies to the commercial sector and provides a low pressure nozzle for pre-washing dishes. Using a 
low pressure nozzle saves water and heating energy i n  commercial kitchen settings. 

Measure Applicability 
This measure is applicable in portions of the restaurant hospitality and education sectors. The applicability is 
estimated here to be 7 percent of the commercial sector. 

Increinental Cost 
Based on NWPCC estimates, the prerinse spray wash costs about $0.03/kWh/yr. For the average building 
considered here that cost would be $2SS/site. 

Average Annual Expected Savings 
It is assumed here that this measure will save 5 percent at a suitable site or 10,070 kWh/yr in terms of the average 
building considered here. 

Expected Useful Life 
This measure is assumed to have a useful life of 1.5 years. 

Restaurant Commissioning Audit (CE-28) 

This measure consists of an audit conducted by a restaurant energy professional to identify the potential for 
efficiency in a commercial kitchen. Savings proceed from small things such as leaky faucets and unnecessary 
equipment operation to larger things such as major process changes. Since kitchen equipment is energy intensive 
the audit includes identification of cost effective equipment changes. 

Measure Applicability 
This measure is applicable to commercial kitchens in the restaurant, hospitality, and education sectors. 

Increinental Cost 
The incremental cost for this measure is limited to the cost of the audit only. The cost of any major equipment 
changes is associated with other measures. The cost for the audit is assumed to be $1,486, $.0778/kWll/yr. 

Average Annual Expected Savings 
It is assumed here this measure can reduce the energy use in an applicable facility by 10 percent, or 20,140 kWh/yr 
for the average building considered in this analysis. 

Expected Useful Life 
This measure will have a relatively short life; it is assumed to be 5 years. 

Grocery Refrigeration Tune-up and Improvement (CE-29) 

This measure consists of cleaning heat exchangers and assuring proper airflow at the freezer cases and condenser 
coil. It also involves appropriate belt adjustment and refrigeration charge correction and the addition of a floating 
head pressure control if appropriate. 

Measure Applicability 
This measure is applicable in portions of the grocery sector and i n  some restauiants. The applicability is estimated 
here to be 4 percent of the commercial sector. 
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Incremental Cost 
Based on NWPCC estimates, the grocery refrigeration tune-up costs about $O.lS)/kWh/yr. For the average building 
considered here that cost would be $3,X17/site. 

Average Annual Expected Savings 
It is assumed here that this measure will save 10 percent at a suitable site or 20,140 kWldyr in terms of the average 
building considered here. 

Expected Useful L,ife 
This measure is assumed to have a useful life of 5 years. 

Refrigeration Casework Improvements (CE-30) 

This measure refers to improvements to refrigeration casework that can lower the refrigeration load. These include 
high quality insulated glass doors on the refrigeration case or other transparent refrigeration case covers that limit 
mixing of the warmer store air with the refrigerated air. 

Casework improvements also include attention to two refrigeration case auxiliaries that emit heat into the 
refrigerated space. The first is the anti-sweat heater made part of the clear refIigeration door to melt frost that could 
accumulate on the door and obscure the view of the contents These heaters are commonly on all the time when 
they are only needed during high humidity episodes with humidity greater than 55 percent. The control 
improvement is to control the anti-sweat heaters with a humidistat thus allowing operation only to times when i t  is 
needed. While this control improvement will depend on the store humidity and the specific heater size, the savings 
for a typical refrigeration case are estimated here to be 400 kWNyr. 

The second heat emitting auxiliary is the small fans used to distribute the cooled air inside the refrigerated case. 
These fans typically use a small inefficient motor coupled to an inefficient fan blade. In a typical medium-sized 
refrigeration case the existing fans may use about 70 watts, with the efficient fans using only about 20 watts, for a 
savings during 8,760 hours/yr of S O  watts or about 4.50 kWh/yr/case. 

Measure Applicability 
This measure is applicable in portions of the giocery sector and in some restaurants. The applicability is estimated 
here to be 4 percent of the commercial sector. 

Incremental Cost 
Based on NWPCC estimates, an average refrigeration case upgrade costs about $0.33/kWh/yr. For the average 
building considered here that cost would be $3,323/site. 

Average Annual Expected Savings 
It is assumed here that this measure will save 5 percent at a suitable site or 10,070 kWh/yr in terms of the average 
building considered here. 

Expected Useful Life 
This measure is assumed to have a useful life of 10 years. 

VendingMiserO (CE-3 1) 

The VendingMiser@ is a controller placed on vending machines which powers down a vending machine during low 
use times while maintaining product quality. It cycles the machine to maintain temperature and uses occupancy 
sensors to control the lighting on the vending machine. 

Measure Applicability 
This measure is assumed to be applicable i n  2.5 percent of the commercial sector 
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Incremental Cost 
The incremental cost for a VendingMiserO unit is $179 and installation costs are expected to be $35.50 in labor for 
a total incremental cost of $215.67 

Average Annual Expected Savings 
Measure savings range from 800 to 1,200 kWh/yr, depending on the vending machine. Large machines with an 
illuminated front save 1,200 kWh/yr, and small machines or machines without an illuminated front save 800 
kWNyr. For planning purposes, we will assume 1,000 kWldyr. 

Expected Usefid Life 
The expected useful life for this measure is 10 years.68 

LED Outdoor Lighting (CE-32) 
LED lighting applications use much less energy than incandescent or metal halide lighting applications. At the 
present the color of “white” LED light is somewhat blue tinted and not always suitable for general interior 
applications. But this color is often suitable for outdoor applications and i t  is probable that L,ED lighting will find 
its place in many outdoor applications. The application considered here is an LED outdoor light, often referred to 
as a “cobra light” which is used to illuminate parking lots and outdoor areas. 

Measure Applicability 
This measure is still evolving but will likely be applicable to a large percentage of the commercial sector. 

Increinerztal Cost 
The incremental cost for an outdoor LED light of this type is taken here to be $500, and is expected to decrease as 
the market matures. A significant and favorable cost impact for this measure is its long life, leading to maintenance 
savings in cases where the light is difficult to access. 

Average Annual Expected Savings 
Measure savings proceed from the replacement of a 250 watt light by a 19 watt L,ED assembly. The annual savings 
for a light used all night and all year are taken here as 1,000 kWNyr. 

Expected Usefirll Life 
The expected useful life for this measure is 20 years. 

Sources 

DEER: 2004-05 Database for Energy Efficient Resources (DEER) Version 2.01 October 26,2005 developed by 
the California Public Utility Commission and the California Energy Commission. 

C&R.D: Northwest Power and Conservation Council’s Conservation Resource Comments Database, which is 
continually updated as new information becomes available. 

67 DEER database, 2005 
68 DEER database. 2005 
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APPENDIX E. RESIDENTIAL, GAS EEM DOCUMENTATION 

EEM 
Ref# 
RG- 1 
RG-2 
RG-3 
RGr4- 

RG-6 

RG-8 

RG-IO 

__ ._ . - - 

RG-5 

RG-7 

RG-9 

RG-11 
RG-12 
RG- 13 
___ - ___ 

RG-14 
RG- 15 
RG- 16 

ll"_ 

- RGr17. - 

RG-2- 
RG-18 

RG-20 
RG-2 1 
RG-22 

RG-24 
RG-25 

RG-23 

RG-26 
I RG!21__ 
RG-28 
RG-29 
RG-30 
RG-31 
RG-32 

The purpose of this appendix is to provide documentation of the assumptions used to screen the residential Energy 
Efficiency Measures (EEM) identified for consideration in this report. Our assumptions are based on references 
cited throughout this section as well as the direct experience of our team with technologies in the field and actual 
DSM program evaluations. While not all of the field and DSM program experience can be cited in published 
works, published references are used to establish a reasonable range of assumptions. The point estimate used 
within that range is based on our professional opinion. The mapping of EEM to residential DSM programs is 
shown in the table below. 

10 11 

Res 
Whole Res 
House Rebates 
__ - 

- 0011 

- - 0.009 

0019 
0600 

0.005 

- - . . . - 

0.013 

- I 
I_ I 

_- 
0026 

_ _  - 

0016 
0019 

-LO! 9 - - - _ _  
0016 

_ _  

Table 87. Mapping of Gas EEM to Residential DSM Programs 
Program # 

End-Uses 
Appliance Efficiency 

Furnace Efficiency 

Shell Efficiency 

EEM Description 
Solar Water Heater 
EE Water Healer with EF;; 0 6 
EE Water Clothes Washer 
Gas Clothes Dryer (Energy Star) 
Gas Stove/Oven 
TanklPipe Wrap 
Low Flow Fixtures 
Tankless WH Reqd 
Tankless Discretionary 
AFUE 65 to 82 SFe 
AFUE 65 to 82 MFe 
A W E  65 g 92 SFe - - 
A W E  65 to 92 MFe 
AFUE 82 to 92 SFe 

AFUE 82 to 92 SFn 
AFUE 82 to 92 MFn 
Programmable Thermostats 
Proper H-VACSEing I 

CO Remediation 
EE Windows 
Ceiling Insulation (R11 to R38) 

A!!!? 82 ' 0 9 2  _ _  

HVAC Tune-up 

House Sealing using Blower Door 

Solar Siting 

15 
Res 

LowlMod 
Income 
Weath 

0 24 
0 36 

_ _ _ _  _. 

0 32 

0.24 
0 32 
- 0.32 
0.20 
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Solar Water Heaters (RG-1) 

Water heating is one of the largest energy uses in the home. In the case of gas-heated water, the annual water 
heating energy is about 250 thermdyr. Countless demonstration cases have shown that solar energy can supply all 
or a portion of this heating. The portion of the water heating load assumed by a solar water heater depends on the 
size of the solar water heater in relation to the size of the load. Field experience has shown that the best 
combination of system size to load favors the more moderately sized systems that can fully meet the summer water 
heat load, but that only meet about 40-SO percent of the non-summer load. In physical terms, this is a system 
consisting of about 40-65 square feet of solar collector and an additional 80 gallon heated water storage tank and 
appropriate pumps and controls. 

Measure Applicability 
This measure is intended to apply to residential customers with gas-heated hot water. 

Incremental Cost 
The installation of a solar water heating system involves a mix of building skills including plumbing, electrical, 
roofing and general carpentry. In the general market, a turn-key installation for one of these systems is in the range 
of $5,000 to $7,000. For this study we will take the cost to be $6,000. 

Average Aiiizual Expected Savings 
The savings from solar water heaters depend on site specifics, principally solar insulation, air temperature, 
incoming water temperature, and hot water usage rate. Considering these dependencies for the service area, leads 
to average annual savings for a system sized and designed to be in the cost effective range to be 137 thermdyr. 

Expected Useful L,$e 
Solar water heating systems are essentially plumbing fixtures that are certified products (SRCC) and are often 
inspected by local building officials. A well designed system will have a lifetime in excess of 25 years, even 
though the system will take some intermediate maintenance such as inspecting the pump and fluid level. This study 
will assume 25 years as the useful life. 

EE Water Heater (RG-2) 

This measure applies to residential gas water heating. The more efficient gas water heater will have thicker tank 
insulation and a slightly more efficient burner system. 

Measure Applicability 
This measure is applicable to most of the residential stock, 

Incremental Cost 
An incremental cost of $180 is associated with the more efficient water heater. 

Average Anrzual Expected Savings 
A more efficient water heater will achieve 50 therms/yr annual savings according to our modeling. 

Expected Useful L,$e 
The life of the savings for this measure depends on the quality of the materials used. An expected useful life of 1.5 
years is being used. 

Energy Star Clothes Washers (RG-3) 

This measure involves obtaining an Energy Star clothes washer which is a more efficient clothes washer than a 
standard clothes washer. This measure has significant water and detergent savings i n  addition to the water heater 
and dryer savings. 
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Measure Applicability 
This measure applies to customers who do not currently have a high efficiency clothes washer. 

Incremental Cost 
The incremental cost for clothes washers vary significantly depending on the features. The value used in this 
analysis is $500, DEER lists a value of $565.82 and the C&RD lists $245.26. Due to the wide variety of costs for 
Energy Star clothes washers, $500 is a good mid-range value for the purposes of this analysis. 

Average Annual Expected Savings 
The kWh savings from a clothes washer depend to a significant extent on the somce of the water heating and 
dryer’s energy source. If the water heater is a gas water heater the kWh savings are insignificant but if the source is 
an electric water heater the savings can be substantial. Savings also depend on whether the clothes washer has a 
built-in heat source which some do have. This analysis used 400 kWh. DEER lists 199 kWh and C&RD lists a 
range from 54 to 509 kWh depending on the model chosen. Savings will be assumed to be 30 thermdyr because 
the program will be limited to customers with gas water heat and gas dryers. 

Expected Useful Life 
The expected useful life used in the analysis is 15 years; however, both DEER and C&RD list 14 years. 

Efficient Gas Clothes Dryer (RG-4) 

This measure applies to residential gas clothes dryers. The more efficient gas clothes dryers use more sophisticated 
controls to avoid over-drying the load resulting in shorter cycles and lower dryer energy use. 

Measure Applicability 
This measure is applicable to most of the residential stock. 

Incremental Cost 
The incremental cost of this measure is taken here as $100. 

Average Annual Expected Savings 
This measure is expected to save 13 therms/yr annually. 

Expected Useful L’ife 
An expected useful life of 18 years is being used. 

Efficient Gas Stove (RG-5) 
This measure applies to residential gas cooking stoves. It involves spark or other ignition of burners and oven 
thereby saving the gas used in the pilot light. This is a common feature of most new appliances. 

Measure Applicability 
This measure is applicable to most of the residential stock. 

Incrernental Cost 
The incremental cost of this measure is taken as $100 

Average Annual Expected Savings 
This measure will save 5 thermdyr. 

Expected Useful L,qe 
The life of the savings for this measure depends on the quality of the materials used. An expected useful life of 18 
years is being used. 
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TanWipe Wrap and Water Temperature Setpoint (RG-6) 
This technology consists of checking and resetting the tank thermostat, and adding insulation to access pipes near 
the tank. These measures are principally tank-centric, and can be self-installed or by a site visit if the package is 
part of a broader program. Resetting the tank thermostat is also a safety issue because it can reduce scaling and 
burns due to too high a set temperature. 

Measure Applicability 
This measure applies to residential gas water heaters. 

Increinental Cost 
The cost of this treatment breaks down as $5 for materials and $5 for installation labor. For these purposes the 
measure cost is taken as $10 because these measures will typically be pait of a larger program. 

Average Annual Expected Savings 
Based on prior experience and evaluation work on other programs i t  is estimated that the savings would be about 2 
thermd~r .~’  

Expected Useful Life 
The lifetime of these measures is potentially quite long. For practical purposes the lifetime will be considered 
limited by the expected remaining lifetime of the hot water tank, 6 years.70 

Low Flow Fixtures (RG-7) 

This technology consists of a new showerhead rated at 2.0 gallons/nninute (gprn) at 80 poundshquare inch (psi) and 
a swivel aerator for the kitchen faucet and fixed aerators for the lavatory faucets. The current US standard for 
showerheads is 2.5 gpm. Measurements o f  the existing shower flows in building stock show a range of 2.75 gpm to 
3.7.5 gpm with frequent individual cases in excess of 5 gpm. Evaluations have shown that programs that replace 
with 2.0 gpm heads have greater savings than programs that replace with the standard 2.5 gpm shower heads. 
Program shower heads should be 2.0 gpm at 80 psi and with a lifetime scaling and clogging warranty. It is 
important also to be cautious about the use of “pressure compensating” showerheads. These are more prone to 
clogging and can lead to unintentional increases in flow rate in low pressure situations such as well water systems 
or older systems with occluded piping. Customer acceptability is an important component in a showerhead 
program. Customers will remove new low flow showerheads if the quality of the showering experience declines 
with the new showerhead. Therefore it is important to research and test the showerhead chosen for the program 
carefully. In addition, the old showerhead must be removed from the premises to decrease the likelihood of having 
it reinstalled. 

Measure Applicability 
This measure is applicable to customers in the residential and small commercial sectors that heat water with gas. 

Incremental Cost 
Low flow fixture costs vary widely, and depend on whether the fixtures are purchased retail or in bulk. The costs 
for a bulk purchase for a showerhead and three aerators also have a wide range, about $8.00-$15.00/set. The most 
important feature of these fixtures is the long term acceptability and durability because these factors have a direct 
impact on the lifetime savings. With a long enough lifetime, this is such a cost effective measure that all prices in 
the range are quite cost effective. Because the cost of the showerhead varies significantly and quality is so 
important for this program, it is essential to test, choose and pay the price for a high quality showerhead. This 
measure is so cost effective that even with a more expensive showerhead the program will still remain cost 

69 Khawaja S. PhD and Reichmuth, H. PE., 1997. Impact Evaluation of PacifiCorp’s Ebcons Multifamily Program. Pacificorp. 
70 DEER says 1.5 years for pipe insulation, 9 years for faucet aeratois, and 1.5 years for an efficient water heater, so 6 years is 
conservative. The C&RD lists 10 Years for a water heater with a minimum warranty of 10 years. 
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effective and a quality showerhead will ensure measure persistence. The installed cost will be taken as 
$25/residence.” 

Average Annual Expected Savings 
Field monitoring studies can demonstrate the flow savings, but ultimately the overall savings will be a combination 
of flow savings and the duration of use. The flow of the showerhead used has a significant impact on savings. This 
program is designed around a 2.0 gpm showerhead as compared to a 2.5 gpm showerhead. Therefore the savings 
will be more than the 120-133 kWh per unit listed in DEER. In addition the climate is different and the inlet water 
temperature is lower so the savings in this application will be greater. Several studies have measured final savings 
in terms of electric input to the tank, but usually these studies have included savings from comprehensive 
treatments including other measures including tank and pipe insulation, kitchen and bath lavatory aerators, tank 
thermostat set back, and leaky diverter replacement. Savings can very from program to program depending 
strongly on the choice of showerhead. Savings can also diminish with “takeback” in the event that the new 
showering experience is longer than the original. Actual savings observed in the comprehensive cases include these 
takeback effects, and are in the range of 6.50 to 9.50 kWh/yr in  electric water heat applications. The savings from a 
showerhead and aerator change are taken as 27 thermdyr. 

Expected Useful Life 
The lifetime of this equipment is the key to its cost effectiveness. If an adequate, even pleasant, shower can be 
provided through lifetime warranted equipment, then the practical lifetime of the equipment is the length of time 
until the equipment is replaced in the course of renovation. For these purposes, lifetime is taken as 10 years.72 
Normally showerheads will last longer but with renovations and changes in ownership a 10 year expected useful 
life is a good planning number. 

Tankless Water Heaters (RG-8, RG-9) 

Water heating is one of the largest energy uses in the home. In the case of gas-heated water, the annual water 
heating energy is about 250 thermdyr. This measure saves energy by eliminating the standby energy losses 
attributable to a hot water storage tank. This measure with a typical residential sized unit may only heat a limited 
water flow of the order of 3 gpm. This is sufficient for most residential situations, but it may have difficulty 
supporting multiple simultaneous showers. In the case of gas water heating, this type of measure has greater energy 
savings and no troublesome demand savings, and the measure makes sense. In the context of a switch from an 
electric tank to an electric tankless heater, this measure makes no sense. 

Measure Applicability 
This measure is applicable in the residential sector only where space is a premium. 

Incremental Cost 
The incremental installed cost for this measure is $1,100 for a discretionary water heater and $500 for a required 
water heater. 

Average Aitnual Expected Savings 
The expected savings are 75 thermdyear. 

Expected Useful Ldife 
This measure’s expected useful life is 1.5 years. 

IJpgrade Furnace Efficiency (RG-10, RG-11, RG-12, RG-13, RG-14, RG-15, RG-16, RG-17) 

This measure applies to more efficient gas space heating. Two levels of efficiency improvement are considered. 
The first level of improvement involves an improved burner system and electronic ignition. These improvements 
increase the efficiency, AFUE from 6.5 to 82%, and these are the efficiency improvements required to meet the 

The DEER Database lists measure costs as $22.946 per unit and $37.946 installed cost. 71 

’’ DEER Database, 2005 
Page 181 



Case No. 2008-00495 
Attach. STAFF-DR-0 1-01 5 

Page 172 of 229 

February 9, 2009 Kentucky Market Potential Study for Demand Side Managernent Programs Final Report 

1985 appliance efficiency standards. The next level of efficiency improvement takes the efficiency AFUE to 92% 
by condensing water vapor in the burner exhaust gas and reclaiming the otherwise vented energy. These eight 
measures all similarly refer to the replacement of a less efficient gas heater with a more efficient one. The range of 
options is intended to reflect the broad range of replacement options. 

Measure Applicability 
This measure is applicable to residential gas space heat. 

Incremental Cost 
The incremental cost for new gas heaters meeting the 82% ARJE standard is technically zero because that 
efficiency is the current code standard. But Measures RG-10 and RG-11 refer to a pre-emptive replacement and the 
full cost, $1,100, of the new code qualifying heater is used. Measures RG-12 and RG-13 refer to the replacement 
of a failed older heater with the highest efficiency better than code heater with an incremental cost of $750. 
Measures RG-14 through RG-17 refer to the use of the higher efficiency unit instead of the current standard with an 
incremental cost of $750. 

Average Animal Expected Savings 
The average annual expected savings from this measure depends on the size of the residence. Based on simulations 
on different prototypes representing the most significant residential heating categories, we find gas savings in the 
range of 27-200 thermdyr as follows: 

RG-10 pre-emptive replacement-AWE 65 to 82-existing single family- savings=156 therrndyr 
RG- 1 1 pre-emptive replacement-AFIJE 65 to 82-existing multi family- savings=98 therms/yr 
RG- 12 high efficiency replacement-AFUE 65 to 92-existing single family- savings=200 thermdyr 
RG- 13 high efficiency replacement-AWE 65 to 92-existing multi family- savings=l06 therms/yr 
RG- 14 high efficiency replacement-ARJE 82 to 92-new single family- savings=85 thermdyr 
RG- 15 high efficiency replacement-AFUE 82 to 92-new multi family- savings=SS thermdyr 
RG- 16 high efficiency replacement-AFUE 82 to 92-new small single family- savings=45 thenndyr 
RG- 17 high efficiency replacement-AFUE 82 to 92-new small multi family- savings=27 therms/yr 

Expected Useful Life 
A useful life of 25 years is used in this analysis for Measures RG-12 through RG-17 and 5 years for Measures RG- 
10 and RG-11. 

Programmable Thermostats (RG-18) 

Programmable thermostats save energy by lowering the average daily temperature of the inside of a building. Most 
of the energy savings is heating energy because that heating thermal load is much larger than the cooling load, but 
some energy savings in cooling energy will also be realized. Programmable thermostats are commonly sold for 
self-installation. But the installation has the following four important issues that need to be considered. 

e Some thermostats are line voltage thermostats, and there is some shock hazard to the unaware. 
e The first step in programming a thermostat is the system specification. Here the installer tells the 

thermostat what kind of a system it is controlling. The system type is selected from a list of about 30-50 
different system types. This is a non-obvious choice. 

e For system controls there are standard colored wires, but often hookups use non-standard wire. For the 
mechanically inclined this process is okay but for others it is daunting. 

e Then, after i t  is installed successfully there is the issue of controlling it to get satisfactory results. 
Sometimes this needs a guiding hand. 

The US DOE is planning to phase out programmable thermostats from the Energy Star program. The planned 
phase out is apparently related to recent evaluation studies that found insufficient savings to warrant the Energy 
Star designation. Proper installation and operation appear to be at the root of the lack of energy savings. We have 
chosen to leave these devices in  our mix of EEMs and feel that with proper installation and setup the technology is 
sound. Our incremental cost includes the cost of installation over-and-above the off-the-shelf cost of 
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programmable thermostats. Even with proper installation, there is an ongoing need for a design that is more user- 
friendly and easier to operate. 

Measure Applicability 
This measure is applicable to all gas and electric heating installations that do not have a programmable thermostat. 

Februnty 9, 2009 

Incrernental Cost 
Programmable thermostats cost retail in the range of $50-$100. A utility program may be able to purchase in bulk. 
It may be necessary to have a range of options which include at least line voltage and low voltage. For these 
purposes we take $70 as the melded cost of the  thermostat^.^^ It is assumed here that thermostats will be installed 
as part of a site visit in a broader program with $SO allocated for installation labor. In total the installed cost will be 
taken as $1 20 per t he rm~s ta t .~~  Some sites with line voltage thermostats may require more than one thermostat. 

Average Annual Expected Savings 
Thermostat savings are best realized when the set back interval is of the order of 8 hours or longer, and the amount 
of savings depends on the number of degrees the thermostat is set back. The rule of thumb is 1 percent heating 
savings for every degree the thermostat is set back for at least 8 hours. For this estimate a five degree thermostat 
set back is assumed, leading to heating savings in the average gas-heated home of 35 thermdyr. 

Expected Useful Life 
In principal, these thermostats can last for in excess of 13 years, but the backup batteries have a finite life and the 
programming can be changed or confused. In this case, the effective lifetime will be taken as 10 years.75 

Proper HVAC Sizing (RG-19) 

This measure applies to residential and small commercial gas-heated properties. It involves using rule-of-thumb 
engineering to avoid over-sizing the gas furnace. Oversized heating equipment can lead to energy losses through 
higher than necessary duct temperatures and losses and through unnecessary odoff cycling. 

Measure Applicability 
This measure is applicable to most of the residential stock. 

Increnzental Cost 
The incremental cost of this measure is associated with the extra design consideration which is taken here to be 
$SO.  It is possible that the incremental cost is negative in the event that a significant over-sizing is avoided. 

Average Annual Expected Savings 
A gas-heated home will achieve 49 therms/yr annual savings according to our modeling. 

Expected Usefid Life 
The life of the savings for this measure depends on the quality of the materials used especially for the gaskets for 
the windows and doors. An expected useful life of 18 years is being used. 

HVAC Tune-up (RG-20) 

This measure applies to residential gas heating. The furnace tune-up is accomplished in a brief visit that checks the 
filters with replacement, the burner with carbon monoxide (CO) check and combustion air, the controls including 
the fan delay, and air leaks where the ducts mate with the furnace. 

73 DEER lists the inciernental cost as $56.30 and the installed cost as $73.33 per unit. 

the !abor cost which accounts for some of the difference in the costs. 
75 DEER list the EUL. as 12 years 
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Measure Applicability 
This measure is applicable to most of the residential stock. 

Increineiztal Cost 
The incremental cost of sending a technician to a home and performing a furnace tune-up is taken here to be 
$75/si te. 

A verage Ann u a 1 Expected Savings 
Annual savings from the diverse tune-up measures are taken as 40 thermdyr, from weatherization impact analysis. 

Expected Usejid L$e 
The life of this measure is taken as 3 years 

Carbon Monoxide Remediation (RG-21) 

This measure applies to residential gas heating. Part of a furnace tune-up is a check for carbon monoxide (CO) in 
the exhaust. Presence of carbon monoxide indicates incomplete combustion which is a significant furnace 
inefficiency. Carbon monoxide is also a significant health and safety hazard and should be eliminated in all cases. 
The remedy is usually an ad,justment of the primary air to the burner or cleaning the burner. But in some cases the 
toxic carbon monoxide could find its way from the exhaust stream into the supply air through a cracked heat 
exchanger. A faulty heat exchanger is an immediate hazard and needs to be replaced immediately. 

Measure Applicability 
This measure is applicable to gas-heated residential stock. 

Increrneiztal Cost 
The incremental cost of sending a technician to a home is taken here as $200. This cost does not include the cost of 
a new heat exchanger when one is indicated. The cost of the energy savings is attributed to the site cost of $200. 
Other costs are safety related. 

Average Annual Expected Savings 
Carbon monoxide remediation can have very significant savings in extreme cases, of the order of 250 thermdyr. 
But for this study we will take 117 therms/yr annual savings for this treatment. 

Expected Useful Ldife 
The life of the savings for this measure is taken as 10 years. 

EE Windows (RG-22) 

This measure involves increasing window insulation from a 1J value of 1.1 BTU/sqft/hr deg F to a IJ value of 0.45. 
This measure saves both heating and cooling energy. In the case of gas-heated residences, the electric savings are 
for cooling only and are much less than the heating savings. So the cost effective application of this measure is to 
electric-heated residences only. 

Measure Applicability 
This measure is considered applicable to a portion of residential customers that heat with gas. 

Incremental Cost 
We assume a cost of $2.5 per square foot of window area. DEER uses a value of $28.00/square foot of window 
area, and C&RD uses $16/square foot. For the average residence considered here with 100 square feet of window 
upgraded, the cost would be $2,500. 
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Average Annual Expected Savings 
Savings from this measure are strongly dependent on the efficiency of the gas heat source and the square feet of 
windows replaced. Building simulations from DEK specific data show savings of 98 therms/yr for gas-heated 
residences and with an additional 400 kWh/yr cooling savings for gas-heated residences. 

Expected Useful Life 
This analysis uses an effective useful life of 2.5 years, the DEER uses 20 years. 

Ceiling; Insulation (RG-23, RG-24, RG-25) 

This measure involves increasing ceiling insulation from R6 to the R30 level. This measure saves both heating and 
cooling energy. In the case of gas-heated residences, the electric savings are for cooling only and are much less 
than the heating savings. So the cost effective application of this measure is to gas-heated residences only. 

Measure Applicability 
This measure is considered applicable to all residences heated with gas. 

Incremental Cost 
DEER uses a value of $0.757/square foot of wall area. This job includes the cost of providing for adequate attic 
venting. For this analysis three levels of insulation and costs are considered: 

Measure RG-23 (R1 1 to R38 ceiling insulation) is $1,000, 
Measure RG-24 (R30 to R38 ceiling insulation) is $500, and 
Measure RG-25 (R19 to R38 ceiling insulation) is $750. 

Average Annual Expected Savings 
Savings from this measure are dependent on the efficiency of the heat source. The stock to which this measure is 
applied consists primarily of post-1985 furnaces with an assumed AFIJE of 85%. Annual energy savings are 
considered in three levels: 

Measure RG-23 (R1 1 to R38 ceiling insulation) is 10.5 thermslyr, 
Measure RG-24 (R30 to R38 ceiling insulation) is SO therms/yr, and 
Measure RG-25 (R19 to R38 ceiling insulation) is 70 thermslyr. 

In addition to gas savings, there are 127 kWhlyr cooling savings. 

Expected Usefiil Life 
This analysis uses an effective useful life of 25 years. The DEER uses 20 years 

House Sealing Using Blower Door (RG-26) 

This measure applies to residential gas-heated properties. It involves using blower door technology to pressurize 
the home. Once the house is pressurized, the air leaks are identified and sealed with appropriate materials to 
decrease heat loss from the building envelope. 

Measure Applicability 
This measure is applicable to most of the residential stock. 

I n  crein ental Cost 
The incremental cost of sending a technician to a home and performing a Blower Door test and sealing the 
identified leaks is assumed here to be $500 per 1,000 square foot home. By comparison, the C&RD database lists 
$0.16 per 0.1 air change per square foot which translates to $320 per house with 0.2 air changes per square foot. 

Average Annual Expected Savings 
A gas-heated home will achieve 75 thermdyr annual savings according to our modeling In addition there will be 
127 kWNyr in cooling electric savings. 
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Expected Useful Life 
The life of the savings for this measure depends on the quality of the materials used especially for the gaskets for 
the windows and doors. An expected useful life of 13 years is being used. DEER lists 13 years and C&RD lists 20. 

Refrigeration Charge and Duct Tune-up (RG-27) 

This measure is designed to save gas and electric energy by incieasing the operating efficiency of distribution 
system (ducts), and the refrigerant system by insuiing that i t  is properly charged. It is common in residential 
cooling or heat pump systems to have an incorrect amount of refiigerant charge because these systems are usually 
charged on-site duiing installation. But the principal savings, gas and electric, for this measure proceed from 
finding and sealing duct leaks which increases the system distribution efficiency. 

Measure Applicability 
This measure is applicable to most of the residential stock. Notably even new installations can benefit from this 
measure. 

Incremental Cost 
The incremental cost of this measure pays for a visit by a specially trained HVAC technician. For this analysis this 
cost is taken as $350. 

Average Annual Expected Savings 
The average annual expected savings from this measure depends on the size of the residence. Based on simulations 
we find savings of SO therms/yr and 295 kWll/yr on a gas-heated residence with central air conditioning. 

Expected Useful Life 
This is measure is considered here to have a useful life of 13 years. 

Wall and Floor Insulation (RG-28, RG-29, RG-30) 

This measure involves increasing wall surface insulation. This measure saves both heating and cooling energy. In 
the case of gas-heated residences, the electric savings are for cooling only and are much less than the heating 
savings. 

Measure Applicability 
This measure is considered applicable to a portion of the residential customers that heat with gas 

Incremental Cost 
This measure contemplates adding wall insulation to a 2x4 stud wall where there is none. We assume a cost of 
$1.2S/square foot of wall area. DEER uses a value of $1.32/square foot of wall area. The DEER values are based 
on going from an RO to an R13, the equipment costs are given as $0.15 for equipment and $1.17 for labor resulting 
in the overall cost of $1.32. Our cost estimate is considered to apply to three levels of insulation: 

Measure RG-28 (RO to R11 wall insulation) is $1,400, 
Measure RG-29 (R11 to R19 wall insulation) is $1,750, and 
Measure RG-30 (floor/basement insulation) is $1,000. 

Average Annual Expected Savings 
Savings from this measure are dependent on the efficiency of the heat source. The savings are diffeientiated by 
three levels of insulation: 

Measure RG-28 (RO to R11 wall insulation) is 140 therms/yr, 
Measure RG-29 (R1 1 to R19 wall insulation) is 195 thermdyr, and 
Measure RG-30 (floorbasement insulation) is 98 thermslyr. 

There are also cooling electric savings of 127 kWNyr. 

Expected Useful Life 
This analysis uses an effective useful life of 25 years, the DEER uses 20 years. 
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Energy Star Construction (RG-31) 

An Energy Star qualified new home is required to be 15 percent more efficient than a similar home that meets the 
2004 International Energy Conservation Code, IECC. The mechanism for estimating Energy Star compliance is 
through the use of a HERS (Home Energy Rating System) score calculated from a brief estimate of annual energy 
use. The all fuel savings proceed principally from heating, cooling, lighting and water heating savings. 

Measure Applicability 
This measure is applicable to all new residential construction. But for the purposes of this study the measure is 
restricted to new residential gas-heated construction. 

Incrernental Cost 
The incremental cost for this measure consists of the increased cost of building components such as insulation, 
windows, lighting and appliances. This cost is site specific, and there is some choice in selecting the package of 
measures. An initial cost effectiveness screening of this measure showed that the maximum cost effective cost is 
$3,000. This requires composing a package of only the most cost effective measures. Therefore this package 
includes the strongly cost effective measures of flow efficient showerheads and inspection of duct work that are not 
commonly part of the Energy Star package (but should be). Based on the choice of the most cost effective 
measures, the cost used for this study is $3,000. This measuie includes electric efficiency measures and will have 
both gas and electric savings. 

Average Annual Expected Savings 
The savings from this measure are specifically site modeled, estimates for this region are in the range of 250-350 
thenndyr. For this study, the savings is assumed to be 28.5 therms/yr. In addition to the gas savings there are 880 
kWNyr savings principally from lighting and cooling energy savings. 

Expected Usefiill Life 
This measure has a useful life comparable to that of new construction and, for this study, is taken as 50 years. 

Solar Siting Passive Design (RG-32) 

This measure applies to new construction that can be designed and sited to capture solar gain through windows in 
order to displace space heating. In a new building, the cost of proper orientation and of solar design is small to 
non-existent if the orientation and design decisions are made before construction starts. 

It is well known that if a new residence is tightly designed thermally, and oriented so that about 75-100 feet of 
glazing is near south facing, then its heating requirements can be reduced by about 30 percent. Much larger heating 
reductions have been demonstrated, but then the designs need to become more extreme with respect to south glass 
and with respect to protection from unwanted sunimer sun. This measure is intended to represent a “minimum 
graceful design”, yielding the maximum savings with the least departure from a normal residential appearance. 
Physically, this measure consists of re-orienting and re-distributing glazing that would have been used anyway, and 
in using proper overhang to provide some summer shade. In passive solar design, the south glazing should usually 
have a high solar heat gain factor. This is an unusual glazing specification for current residential applications 
because most residential glazing is intended to reject solar gain for cooling purposes. Passive solar design also 
includes increasing the thermal mass, such as floor tile, adjacent to south facing glazing. The thermal mass of the 
existing sheetrock and furniture etc in a building also plays a role in thermal storage. Building codes generally try 
to discourage excessive glazing and solar gain, but they allow for exceptions where thermal design has been 
explicitly considered and documented. 

Measure Applicability 
This measure is applicable to new and rebuilt gas-heated construction with suitable solar exposure. 

Incrernerital Cost 
This measlire is considered a minimum passive design, and i t  essentially consists of a redistribution or reorientation 
of materials that would have been used anyway. The cost of this measuie is taken as the cost for the information or 
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advice necessary to “tune the design to the sun”. The cost for this measure is taken here as $500 per building. Not 
very much needs to be done to capture these minimal passive solar heating savings, especially if i t  is done at the 
outset. The context for this incremental cost is assumed to be to a developer for some extra consideration in overall 
site planning. 

In many reported cases of solar design, the cost is many times this and the building is usually much more expensive 
as well, but these costs are the common costs associated with personalized new construction, not particularly 
related to solar design. 

Average Aizizual Expected Savirigs 
The annual savings for this measure are taken as 90 therms/yr. 

Expected Usefi l  Life 
This measure will last the life of the building which can easily be S O  years or more. For this analysis, the measure 
life is taken as 50 years. 
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APPENDIX F. NON-RESIDENTIAL, GAS EEM DOCIJMENTATION 

The purpose of this appendix is to provide documentation of the assumptions used to screen the Commercial 
Energy Efficiency Measures identified for consideration in this report. Our assumptions are based on references 
cited throughout this section as well as the direct experience of our team with technologies in the field and actual 
DSM program evaluations. While not all of the field and DSM program experience can be cited in published 
works, published references are used to establish a reasonable range of assumptions. The point estimate used 
within that range is based on our professional opinion. The mapping of EEM to non-residential DSM programs is 
shown i n  the table below. 

Table 88. Mapping of Gas EEM to Non-Residential DSM Programs 

Program # _I 5 6 7 8 9 
EEM C&l C&IPeak C&IHVAC C&I C&INew 

End-Uses EEM Description Ref# Rebates Rctro.Com Opt Audit Constr 
Lite 

ulation (R1 I to R38) 
ulation (R30 to R38) 
ulation (R19 to R38) 
Ing using Blower Door 

CO Remediation 
Integrated Building Design 
AFUE 82 to 92 SFe 
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Solar Water Heaters (CG-1,) 
Commercial water heating can vary significantly in scale from minor lavatory use in offices to major washing uses 
in restaurants and bathing uses in lodging. The most cost effective applications of solar water heat in the 
commercial context will be associated with high hot water use, and sites with very low hot water use will be 
unsuitable. For the commercial context we are assuming a hot water load of about twice the size of a residential hot 
water load, about 500 therms/yr. Countless demonstration cases have shown that solar energy can supply all or a 
portion of this heating. The portion of the water heating load assumed by a solar water heater depends on the size 
of the solar water heater in relation to the size of the load. Field experience has shown that the best combination of 
system size to load favors the more moderately sized systems that can fully meet the summer water heat load, but 
that only meet about 40-50 percent of the non summer load. in  physical terms, this is a system consisting of about 
64-128 square feet of solar collector and an additional 80 gallon heated water storage tank and appropriate pumps 
and controls. 

Measure Applicability 
This measure is intended to apply to small commercial customers with gas-heated hot water. 

Incremental Cost 
The installation of a solar water heating system involves a mix of building skills including plumbing, electrical, 
roofing and general carpentry. In the general market, a turn key residential installation for one of these systems is 
in the range of $5,000 to $7,000. For this study we will take the cost to be $10,000 for an oversized system. 

A verage An iz ita 1 Expected Sa virzgs 
The savings from solar water heaters depend on site specifics, principally solar insulation, air temperature, 
incoming water temperature, and hot water usage rate. Considering these dependencies for the DEK service area, 
leads to average annual savings for a system sized and designed to be in the cost effective range to be 300 
thermdyr. 

Expected Useful Life 
Solar water heating systems are essentially plumbing fixtures that are certified products (SRCC) and are often 
inspected by local building officials. A well designed system will have a lifetime in excess of 25 years, even 
though the system will take some intermediate maintenance such as inspecting the pump and fluid level. This study 
will take 2.5 years as the useful life. 

L,ow Flow Fixtures (CG-2) 
This technology consists of a new showerhead rated at 2.0 gallons/minute (gpm) at 80 pounds/square inch (psi) and 
a swivel aerator for the kitchen faucet and fixed aerators for the lavatory faucets. The current US standard for 
showerheads is 2.5 gpm. Measurements of the existing shower flows in building stock show a range of 2.75 gpm to 
3.75 gpm with frequent individual cases in excess of .5 gpm. Evaluations have shown that programs that replace 
with 2.0 gpm heads have greater savings than programs that replace with the standard 2.5 gpm shower heads. 
Program shower heads should be 2.0 gpm at 80 psi and with a lifetime scaling and clogging warranty. It is 
important also to be cautious about the use of “pressure compensating” showerheads. These are more prone to 
clogging and can lead to unintentional increases in flow rate in low pressure situations such as well water systems 
or older systems with occluded piping. Customer acceptability is an important component in a showerhead 
program. Customers will remove new low flow showerheads if the quality of the showering experience declines 
with the new showerhead. Therefore it  is important to research and test the showerhead chosen for the program 
carefully. 

Meas it re A pp lica hility 
This measure is applicable to commercial customers with significant hot water heating loads due to extensive 
showering activity; such as, schools, hotels, health clubs, etc. 
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Incremental Cost 
Low flow fixture costs vary widely, and depend on whether the fixtures are purchased retail or in bulk. The costs 
for a bulk purchase for a high quality low flow showerhead are about $IO/unit, and the installation labor is taken as 
$IS/unit. The most important feature of these fixtures is the long term acceptability and durability because these 
factors have a direct impact on the lifetime savings. With a long enough lifetime, this is such a cost effective 
measure that all prices in the range are quite cost effective. Because the cost of the showerhead varies significantly 
and quality is so important for this program, it  is essential to test, choose and pay the price for a high quality 
showerhead. A quality showerhead will also ensure measure persistence. The commercial context here assumes 
the installation of 40 units. The installed cost will be taken as $1000/site. 

Average Annual Expected Savings 
The savings from a large-scale showerhead change are taken as 600 thermdyr. It should be noted that the savings 
can vary significantly with shower usage. 

Expected Useful Life 
The lifetime of this equipment is the key to its cost effectiveness. If an adequate, even pleasant, shower can be 
provided through lifetime warranted equipment, then the practical lifetime of the equipment is the length of time 
until the equipment is replaced in the course of renovation. For these purposes, lifetime is taken as 10 years.76 
Normally showerheads will last longer but with renovations and changes in ownership a 10 year expected useful 
life is a good planning number. 

EE Water Heater (CG-3) 
This measure applies commercial installations with significant gas water heating. The more efficient gas water 
heater, essentially a 90% efficient boiler, will have thicker tank insulation and a more efficient burner system. 

Measure Applicability 
This measure is applicable to commercial stock with high hot water heating loads. 

Incremental Cost 
An incremental cost of $3,500 is associated with the more efficient water heater. 

Average Annual Expected Savings 
A more efficient water heater will achieve 500 thermdyr annual savings. 

Expected Useful L,ife 
The life of the savings for this measure depends on the quality of the materials used. An expected useful life of 15 
years is being used. 

Efficient Gas Oven (CG-4) 

This measure applies to gas cooking ovens. Savings proceed from the fact that this is a slightly more efficient 
energy star rated commercial appliance that is heavily used. It involves heavier insulation and spark or other 
ignition of burners and oven thereby saving the gas used in  the pilot light. This is a common feature of most new 
appliances. 

Measure Applicability 
This measure is applicable to commercial cooking applications. 

Incremental Cost 
The incremental cost of this measure is taken as $5,000. 

76 DEER Database, 2005 I__ 
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Average Annual Expected Savings 
This measure will save 616 thermdyr. 

Expected Useful Life 
The life of the savings for this measure depends on the quality of the materials used. An expected useful life of 15 
years is being used. 

Efficient Gas Stove (CG-5) 

This measure applies to commercial gas cooking stoves. Savings proceed from the fact that this is a slightly more 
efficient Energy Star rated commercial appliance that is heavily used. It involves heavier insulation and spark or 
other ignition of burners and oven thereby saving the gas used in the pilot light. 

Measure Applicability 
This measure is applicable to commercial gas cooking. 

Incremental Cost 
The incremental cost of this measure is taken as $4,000. 

Average Annual Expected Savings 
This measure will save 462 thermdyr. 

Expected Useful Life 
The life of the savings for this measure depends on the quality of the materials used. An expected useful life of 15 
years is being used. 

Efficient Gas Clothes Dryer (CG-6) 
This measure applies to commercial gas clothes dryers. The more efficient gas clothes dryers are larger and can 
process more clothes in a single load, and use more sophisticated controls to avoid over-drying the load resulting in 
shorter cycles and lower dryer energy use. 

Measure Applicability 
This measure is applicable to commercial laundry applications. 

Incremental Cost 
The incremental cost of this measure is taken here as $4,000. 

Average Annual Expected Savings 
This measure is expected to save 539 therms/yr annually. 

Expected Useful L&e 
An expected useful life of 15 years is being used 

Commissioning Audit (CG-7) 
This measure applies to a walk-through audit of a commercial kitchen. The process in a commercial kitchen is 
usually frenzied, and details such as unnecessary appliances turned on, leaky faucets, and ,jury rigged controls are of 
much lower priority than the kitchen operations. A walk-through audit by a competent auditor will usually reveal 
several small problems that are easy to ignore individually but that can add up to significant savings taken together. 

Measure Applicability 
This measure is applicable to commercial kitchens that use gas. 
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Incremental Cost 
The incremental cost of this measure is taken here as $1,794. 

Average Annual Expected Savings 
This measure is expected to save 400 therms/yr annually. 

Expected Useful L&e 
An expected useful life of 5 years is being used. 

Roof Insulation (CG-8) 
This measure applies to commercial space heating. Both heating and cooling energy is saved by adding roof 
insulation during a re-roofing or during initial construction. 

Measure Applicability 
This measure is applicable to gas-heated commercial stock. 

Incremental Cost 
The incremental cost of this measure is taken here as $1,875. 

Average Annual Expected Savings 
This measure is expected to save 600 thermdyr annually. 

Expected Useful L$e 
An expected useful life of 2.5 years is being used. 

EE Windows (CG-9, CG-10) 

This measure involves increasing window insulation from a U value of 1.1 BTU/sqft/hr deg F to a U value of 0.45. 
This measure saves both heating and cooling energy. In the case of gas-heated residences, the electric savings are 
for cooling only and are much less than the heating savings. So the cost effective application of this measure is to 
electric-heated sites only. 

Measure Applicability 
This measure is considered applicable to most residential and commercial customers that have single-pane glass 
windows. 

Incremental Cost 
We assume a total cost of $25/square foot of window area. DEER uses a value of $28/square foot of window area, 
and C&RD uses a value of $16/square foot. For new construction we assume an incremental cost of 30 percent of 
total cost. For the average site considered here, we assume replacement EE windows (CG-10) at the total cost, 
$7,50O/site. For an EE window upgrade in new construction (CG-9), a 30 percent incremental cost of $2,250 is 
assumed. 

Average Aiznual Expected Savings 
Savings from this measure are dependent on the efficiency of the gas heat source and the square feet of windows 
replaced. Simulations from DEK specific data show savings of 400 thermdyr for an average gas-heated 
commercial building and with an additional 600 kWhJyr cooling savings. 

Expected Usefiil L'ife 
This analysis uses an effective useful life of 25 years; the DEER uses 20 years. 
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Ceiling Insulation (CG-11, CG-12, CG-13) 

This measure involves increasing ceiling insulation from R6 to the R.30 level. This measure saves both heating and 
cooling energy. In the case of gas-heated commercial spaces, the electric savings are for cooling only and are much 
less than the heating savings. 

Measure Applicability 
This measure is considered applicable to all non-residential buildings heated with gas. 

Iizcreinerztal Cost 
We assume a cost of $0.75/sqft of wall area and 1,000 square feet of ceiling space for a total cost of $7.50. DEER 
uses a value of $0.757 per square foot of wall area. This ,job includes the cost of providing for adequate attic 
venting. For this analysis three levels of insulation and costs are considered: 

Measure CG-11 ( R l l  to R38) is $1,875, 
Measure CG- 12 (R30 to R38) is $1,250, and 
Measure CG-13 (R19 to R38) is $1,875. 

Average Annual Expected Savings 
Savings from this measure are dependent on the efficiency of the heat source. The stock to which this measure is 
applied consists primarily of post-1985 furnaces with an assumed AFUE of 85%. Annual energy savings are 
considered in  three levels: 

Measure CG-11 (R1 1 to R38) is 600 thermdyr, 
Measure CG-12 (R30 to R38) is 69 thermdyr, and 
Measure CG-13 (R19 to R38) is 300 thermdyr. 

In addition to gas savings, there are 127 kWNyr cooling savings. 

Expected Useful Life 
This analysis uses an effective useful life of 25 years. The DEER uses 20 years. 

House Sealing Using Blower Door (CG-14) 
This measure applies to smaller commercial gas-heated properties. It involves using blower door technology to 
pressurize the building. Once the building is pressurized, the air leaks are identified and sealed with appropriate 
materials to decrease heat loss from the building envelope. This is essentially a procedure used widely on 
residences; in this commercial application, the sites are residential scale, as are most small commercial sites. 

Measure Applicability 
This measure is applicable to most of the gas-heated small commercial stock. 

Increnzerztal Cost 
The incremental cost of sending a technician to a site and performing a Blower Door test and sealing the identified 
leaks is assumed here to be $300 per 1,000 square foot site. By comparison, the C&RD database lists $0.16 per 0.1 
air change per square foot. For this commercial application we will take $500 as the average cost. 

Average Aizizual Expected Savings 
A gas-heated commercial space will achieve 69 thermdyr annual savings according to our modeling. In addition 
there will be 1.50 kWWyr in cooling electric savings. 

Expected Useful Lije 
The life of the savings for this measure depends on the quality of the materials used especially for the gaskets for 
the windows and doors. An expected useful life of 13 years is being used. DEER lists 13 years and C&RD lists 20. 
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Refrigeration Charge and Duct Tune-up (CG-15) 

This measuie is designed to save gas and electric energy by increasing the operating efficiency of distribution 
system (ducts), and the refrigerant system by insuring that it is properly charged. It is common in cooling or heat 
pump systems to have an incorrect amount of refrigerant charge because these systems are usually charged on-site 
during installation But the principal savings, gas and electric, for this measure proceed from finding and sealing 
duct leaks which increases the system distribution efficiency. 

Measure Applicability 
This measure is applicable to small commercial stock that heats with gas. Notably even new installations can 
benefit from this measure. This measure is intended to apply to the significant portion of the small commercial 
stock that is similar to and of residential scale. 

I~~crerne~ztal  Cost 
The incremental cost of this measure pays for a visit by a specially trained HVAC technician. For this analysis this 
cost is taken as $350. 

A verage A I 1 I Z  11 a 1 Expected Sa virzgs 
The average annual expected savings from this measure depends on the size of the site. Based on simulations we 
find savings of 60 thernis/yr and 295 kWh/yr electric air conditioning savings. 

Expected Useful Life 
This is measure is considered here to have a useful life of 13 years. 

Wall and Floor Insulation (CG-16, CG-17, GC-18) 

This measure involves increasing wall surface insulation. This measure saves both heating and cooling energy. In 
the case of gas-heated commercial spaces, the electric savings are for cooling only and are much less than the 
heating savings. 

Measure Applicability 
This measure is considered applicable to a portion of the non-residential customers that heat with gas. 

Ii~creineiztal Cost 
This measure contemplates adding wall insulation to a 2x4 stud wall where there is none. We assume a cost of 
$1.25/square foot of wall area for CG- 16, and $ 1.7Ysquare foot for CG-17, and $1.4O/square foot for CG-18. 
DEER uses a value of $1.32/square foot of wall area. The DEER values are based on going from an RO to an R13, 
the equipment costs are given as $0.15 for equipment and $1.17 for labor resulting in the overall cost of $1 32 .  Our 
estimate is for 2,500 square feet of wall, and applies to three levels of insulation: 

Measure CG-16 (RO to R11 wall insulation) is $3,125; 
Measure CG-17 (Rll  to R19 wall insulation) is $4,375; and 
Measure CG- 18 (floorlbasement insulation) is $1,400. 

Average Arzriual Expected Savings 
Savings from this measure are dependent on the efficiency of the heat source. The savings are differentiated by 
three levels of insulation: 

Measure CG- 16 (RO to R 1 1 wall) is 259 therms/yr, 
Measure CG-17 (Rl  1 to R19 wall) is 346 thermdyr, and 
Measure CG- 18 (floor/basement insulation) is 173 therms/yr. 

There are also cooling electric savings of 127 kWh/yr. 

Expected Useful Life 
This analysis uses an effective useful life of 25 years; the DEER uses 20 years. 
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EE Boiler (CG-19) 

This measure applies to commercial gas water heating. The more efficient gas boiler will have thicker tank 
insulation and a significantly more efficient burner system, leading to heating efficiencies in  the range of 92-95 
percent. 

Measure Applicability 
This measuie is applicable to large commercial stock with large water or space heat loads. 

Iizcrenzental Cost 
An incremental cost of $20,000 is associated with the more efficient water heater. 

Average Annual Expected Savings 
A more efficient water heater will achieve 2,400 thermdyr annual savings according to our modeling. 

Expected Useful L@e 
The life of the savings for this measure depends on the quality of the materials used. An expected useful life of 20 
years is being used. 

Proper HVAC Sizing (CG-20) 

This measure applies to residential and small commercial gas-heated properties. It involves using rule-of-thumb 
engineering to avoid over-sizing the gas furnace. Oversized heating equipment can lead to energy losses through 
higher than necessary duct temperatures and losses and through unnecessary odoff cycling. 

Measure Applicability 
This measure is applicable to most small commercial stock. 

Increinental Cost 
The incremental cost of this measure is associated with the extra design consideration which is taken here to be $0. 
It is possible that the incremental cost is negative in the event that a significant over-sizing is avoided. 

Average Annual Expected Savings 
A gas-heated commercial space will achieve 38.5 therms/yr annual savings. 

Expected Useful L,ife 
The life of the savings for this measure depends on the quality of the materials used, especially for the gaskets for 
the windows and doors. An expected useful life of 18 years is being used. 

HVAC Tune-up (CG-21) 

This measuie applies to small commercial gas heating. The furnace tune-up is accomplished in a brief visit that 
checks the filters with replacement, the burner with carbon monoxide (CO) check and combustion air, the controls 
including the fan delay, and air leaks where the ducts mate with the furnace. 

Measure Applicability 
This measure is applicable to most gas-heated small commercial stock. 

Incremental Cost 
The incremental cost of sending a technician to a site and performing a furnace tune-up is taken hcre to be 
$300/site. In a best case this cost can be spread over several package rooftop units which are often serving each 
commercial space. But for this analysis we assume the conservative case where there is only one tinit at a site. 

Average Annual Expected Savings 
Annual savings from the diverse tune-up measures are taken as 154 therms/yr. 
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Expected Useful L,$e 
The life of this measure is taken as 3 years. 

Carbon Monoxide Remediation (CG-22) 

This measure applies to commercial gas heating. Part of a furnace tune-up is a check for carbon monoxide (CO) in 
the exhaust. Presence of carbon monoxide indicates incomplete combustion which is a significant furnace 
inefficiency. Carbon monoxide is also a significant health and safety hazard and should be eliminated in all cases. 
The remedy is usually an adjustment of the primary air to the burner or cleaning the burner. But in some cases the 
toxic carbon monoxide could find its way from the exhaust stream into the supply air through a cracked heat 
exchanger. A faulty heat exchanger is an immediate hazard and needs to be replaced immediately. 

Measure Applicability 
This measure is applicable to gas-heated commercial stock. 

Incremental Cost 
The incremental cost of sending a technician to a site is taken here as $400. This cost does not include the cost of a 
new heat exchanger when one is indicated. The cost of the energy savings is attributed to the site cost of $400. 
Other costs are safety related. 

Average Annual Expected Savings 
Carbon monoxide rernediation can have very significant savings in extreme cases, of the order of several hundred 
thermdyr. But for this study we will take 231 therms/yr annual savings for this treatment. 

Expected Useful L,$e 
The life of the savings for this measure is taken as 10 years. 

Energy Star Construction (CG-23) 

An Energy Star qualified new home is required to be 15 percent more efficient than a similar home that meets the 
2004 International Energy Conservation Code, ECC.  The mechanism for estimating Energy Star compliance is 
through the use of a HERS (Home Energy Rating System) score calculated from a brief estimate of annual energy 
use. The all fuel savings proceed principally from heating, cooling, lighting and water heating savings. In the 
commercial context the Energy Star new building has the better Energy Star insulation and glazing details. 

Measure Applicability 
This measure is applicable to all new gas-heated small commercial construction. 

In  crein ental Cost 
The incremental cost for this measure consists of the increased cost of building components such as insulation, 
windows, and lighting. The incremental cost is taken here at $3,000. This measure includes electric efficiency 
measures and will have both gas and electric savings. 

Average Aititual Expected Savings 
For this study, the savings is assumed to be 518 therms/yr for a building that is essentially large commercial scale. 
In addition to the gas savings there are 880 kWh/yr savings principally from lighting and cooling energy savings. 

Expected Useful L,$e 
This measure has a useful life comparable to that of new construction and, for this study, is taken as 50 years. 

Upgrade Furnace Efficiency (CG-24, CG-25) 

This measure applies to more efficient gas space heating. Two levels of efficiency improvement are considered. 
The first level of improvement (CG-25) involves taking an old, pre- 1985 gas space heater, and replacing with a 
modern high efficiency 92% AFUE furnace. The second level of improvement (CG-24) involves replacing an 82% 
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AFUE unit with a modem high efficiency 92% AFIJE furnace. These two options ale intended to reflect the 
principal heating efficiency improvement options. 

February 9, 2009 

Measure Applicability 
This measure is applicable to gas space heated small commercial premises. 

Incremental Cost 
These incremental costs refer to a larger than residential scale furnace. For both measures CG-24 and CG-2.5 the 
cost is taken as $7.50. 

Average Annual Expected Savings 
The average annual expected savings from this measure depends on the size of the site. We assume average 
savings of 846 therms/yr for CG-24, and 1,539 therms/yr for CG-2.5 

Expected Useful Life 
A useful life of 15 years is used in this analysis. 

Commissioning - New (CG-26) 

This measure applies to commercial gas heating. The commissioning refers to exercising and validating the 
controls. Newer building controls often employ demand contiol ventilation to limit non-occupied ventilation 
during non-occupied heating. These more sophisticated controls use cai bon dioxide sensors and control linkages 
that require a careful on site check out. The commissioning process also includes a measurement and check of duct 
leaks. 

Measure Applicability 
This measure is applicable to larger gas-heated commercial stock. 

Incremental Cost 
The incremental cost of sending a technician to a site to perform a furnace commissioning is taken here to be 
$2,500/site. 

Average Annual Expected Savings 
Annual savings from new commissioning are taken as 1,000 thermdyr. 

Expected Useful Life 
The life of this measure is taken as 5 years. 

Retro-Cammissioning (CG-27) 

This measure applies to commercial gas space and water heating. Retro-Commissioning starts with an analytical 
review of past billing information, and follows any indications of excess energy use with site inspection and 
remedy. 

Measure Applicability 
This measure is applicable to most of the small- and medium-sized commercial stock. 

Iitcreinerztal Cost 
The incremental cost of sending a technician to a site and performing a furnace tune-up is taken here to be 
$l,500/site. 

Average Annual Expected Savings 
Annual savings from the diverse commissioning corrections are taken as 6.50 thernis/yr 
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Expected Useful Life 
The life of this measure is taken as 5 years. 

Controls (CG-28) 

This measure applies to larger scale cormnercial gas and water heating. The need for a controls audit is prompted 
by high energy use evident in the less detailed Retro-Commissioning. In large facilities the control of ventilation 
air has a significant effect on heating energy, as does the control of hot water recirculation and reheat. At any site 
the control options are bound to be quite diverse, but post occupancy inspections have repeatedly found improper 
control operation to be the cause of significant energy inefficiency. Some of the most serious inefficiencies involve 
interactions between the heating and cooling systems, referred to as reheat. Therefore, an inspection of gas heating 
controls will usually involve a review of the overall contiol system including the cooling and lighting controls. A 
controls review is best done in the all fuels context. 

Measure Applicability 
This measure is applicable to most of the larger commercial stock. 

Incremental Cost 
The incremental cost of sending a technician to a site and performing a comprehensive controls inspection is taken 
here to be $4,50O/site. 

Average Annual Expected Savings 
Annual savings from the diverse controls corrections are taken as 2,000 therms/yr. 

Expected Useful Life 
The life of this measure is taken as 15 years. 

Programmable Thermostats (CG-29) 

Programmable thermostats save energy by lowering the average daily temperature of the inside of a building. Most 
of the energy savings is heating energy because that heating thermal load is much larger than the cooling load, but 
some energy savings in cooling energy will also be realized. Programiable thermostats are commonly sold for 
self-installation. But the installation has the following four important issues that need to be considered. 

Some thermostats are line voltage thermostats, and there is some shock hazard to the unaware. 
The first step in programming a thermostat is the system specification. Here the installer tells the 
thermostat what kind of a system it is controlling. The system type is selected from a list of about 30-50 
different system types. This is a non-obvious choice. 
For system controls there are standard colored wires, but often hookups use non-standard wire. For tile 
mechanically inclined this process is okay but for others it is daunting. 
Then, after it is installed successfully there is the issue of controlling it to get satisfactory results. 
Sometimes this needs a guiding hand. 

The US DOE is planning to phase out piogrammable thermostats from the Eneigy Stai program. The planned 
phase out is apparently related to recent evaluation studies that found insufficient savings to warrant the Energy 
Star designation. Proper installation and operation appear to be at the root of the lack of energy savings. We have 
chosen to leave these devices in our mix of EEMs and feel that with pioper installation and setup the technology is 
sound. Our incremental cost includes the cost of installation over-and-above the off-the-shelf cost of 
programmable thermostats. Even with proper installation, there is an ongoing need tor a design that is more user- 
friendly and easier to operate. 

Measure Applicability 
This measure is applicable to all gas and electric heating installations that do not have a piogrammable theirnostat. 
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Incremental Cost 
Programmable thermostats cost retail in the range of $50-$100. A utility program may be able to purchase in bulk. 
It may be necessary to have a range of options which include at least line voltage and low voltage. For these 
purposes we take $70 as the melded cost of the  thermostat^.^^ It is assumed here that thermostats will be installed 
as part of a site visit in  a broader program with $50 allocated for installation labor. In total the installed cost will be 
taken as $120 per therm~stat.~' In this commercial context i t  is assumed that two thermostats are used, leading to a 
site cost of $240. 

Average Aizitual Expected Savings 
For this estimate a five degree thermostat set back is assumed, leading to heating savings in the average gas-heated 
small commercial premise of 207 thenns/yr. 

Expected Useful Life 
In principal, these thermostats can last for in excess of 20 years, but the backup batteries have a finite life and the 
programming can be changed or confused. In this case, the effective lifetime will be taken as I3 years.79 

77 DEER lists the incremental cost as $56.30 and the installed cost as $73.33 per uni t .  
78 DEER lists the incremental cost as $73.33 of which $56.37 is equipment cost and $16.96 is labor. This analysis uses $50 for 
the labor cost which accounts for some of the difference in the costs. 
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APPENDIX G. SEGMENTATION AND CIS SAMPLING PLAN 

Residential (based on rate code) 

Single Family New Construction 

Multi Family New Construction 

Single Family Existing 

Multi Family Existing 

In order to accurately understand the nature of loads and DSM opportunities, we start by disaggregating Duke 
Energy customers into smaller groups of customers. These customer segments are chosen so that customers with 
similar energy attributes can be grouped for modeling purposes. 

Non-Residential (based on rate code) 
Manufacturing and Non-Manufacturing 

Segments Based on SIC 
Small Loads (< 3,000 kWWyear) 

Customer Segments 

Duke Energy provided extracts from their customer information system (CIS) and other databases that included 
information for segmenting retail customers in the DEK service area. Segments were developed using the data 
provided and the following rules-based approach: 

1. Sum 2007 customer usage (kW, kWh and therms) for each site. 
2. Group customers based on electric rate codes 

a. Residential (Electric rates: RS, ORH, HEC, TD, CUR and TD. Gas rates: RS, FTRS and FTRT) 
b. Non-Residential (rate codes other than those listed in 2 (a)) 

3. Residential customers were then grouped into housing type and vintage. 
a. Housing type was created from 4 customer address columns. Data from the address columns was used 

because housing type was not provided by the CIS extracts. 
i .  Single Family: Customers with null values in address fields used for apartment numbers (Address 

Ldine2-Address Line 4). 
ii. Multi Family: Customers with populated values (excluding “ B d o t ” )  in address fields used for 

apartment numbers (Address Line2-Address Line 4). 
b. Vintage based on Year Built column from Real Estate extract. (Note: The importance of delineating 

between new and existing stock is to describe and contrast current construction practices. The cutoff is 
somewhat arbitrary) 
i .  New construction (2004 and after) 

ii. Existing stock (prior to 2004) 
4. Non-residential customers were then grouped by load and SIC (from Donnelley business data extract). 

a. Customers with exceptionally small loads were assigned the small loads segment (less than 3,000 kWh 
over a recent 12-month period unadjusted for weather). 

b. Customers not classified in the small load were assigned segments based on their SIC code. 

The segmentation strategy is shown in the table below. 
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Commercial segment assignments, based on SIC code, are shown in the table below. 

SIC Code 
01 - 17 
20 - 39 
42, 50 and 51 
54 
58 
70 
80 (except 806) 
806 
82 
52 - 59 nec 
40 - 98 nec 
All other SIC 

Business Type Assignment 
Agriculture, Mining and Construction 
Manufacturing 
Warehouse 
Grocery 
Eating/Drinking 
Hotels 
Health Services (excludes hospitals) 
Hospitals 
scllools 
Retail 
Office 

___ Other 
nec=not elsewhere classified 

Observations: 
e Vintage of construction is determined from real estate data rather than information from CIS. Real estate 

data provide better coverage in single family than multi family. Hence, multi family new construction is 
not well identified in the underlying data or resulting segmentation. 

0 There are nearly 9,800 non-residential electric customer sites with less than 3,000 kWh of annual usage, 
typical of an electric utility of this size. These are most likely non-building types of usages. 

Sample Selection 

A random sample of 5,000 customer sites with a minimum of 9 billing records (to allow sufficient billing history) 
for each segment was drawn. This level of sampling essentially provided a census of all customers in all segments 
but the ones with the largest number of customers (e.g. single family existing). 
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APPENDIX H. END-IJSE/APPL,TANCE IJSAGE TABLES 

This appendix provides tables showing the electric andor gas usage for various combinations of heating and 

cooling appliances 

Electric Furnace with Central Air Conditioning 

Hourly Electricity Demand (kW) 
Hour I Summer (July) I Winter (January) 
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Electric Furnace with Window Air Conditioning 

Monthly Electricity Usage (kWh) 
Appliances & Water Space Space 

Month Electronics Laundry Heating Lighting Cooling Heating Total 
Jan 472.7 134.0 386.9 184.4 7.4 3,165.6 4,350.9 
Feb 427.0 121.0 35 1.6 159.4 6.4 2,377.7 3,443.0 
Mar 472.7 134.0 379.3 165.7 6.6 1,436.2 2,594.5 

1,328.8 Apr 457.5 129.7 354.1 152.5 6.1 229.0 
May 472.7 134.0 343.1 150.6 6.0 0.0 1,106.5 
Jun  457.5 129.7 310.1 143.1 195.6 0.0 1,235.9 
Jul 472.7 134.0 29 1.2 150.2 323.0 0.0 1,371 .I 
Aug 472.7 134.0 294.1 148.3 272.2 0.0 1,321.4 

1,112.6 SeP 457.5 129.7 301 .O 152.9 71.5 0.0 
1,106.2 Oct 472.7 134.0 327.5 165.3 6.6 0.0 

Nov 457.5 129.7 333.5 177.4 7.1 1,272.9 2,378. I 
Dec 472.7 134.0 367.8 191.4 7.7 2,552.0 3,725.6 
Total 5,566.1 1,577.4 4,040.2 1,941.2 916.2 11,033.5 25,074.6 
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Electric Furnace with No Air Conditioning 
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Electric Resistance with Central Air Conditioning 

Month 
Jan 
Feb 
Mar 
APr 
May 
Jun 
Ju l  
A% 
Sep 
Oct 
Nov 
Dec 
Total 

Appliances & Water Space Space 
Electronics Laundry Heating Lighting Cooling Heating Total 

472.7 134.0 386.9 184.4 7.4 2,532.5 3,717.8 
427.0 121.0 35 1.6 159.4 6.4 1,902.1 2,967.5 
472.7 134.0 379.3 165.7 6.6 1,149.0 2,307.3 
457.5 129.7 354.1 152.5 6.1 183.2 1,283.0 
472.7 134.0 343.1 150.6 6.0 0.0 1,106.5 
457.5 129.7 310.1 143.1 385.4 0.0 1,425.8 
472.7 134.0 29 1.2 150.2 640.1 0.0 1,688.2 
472.7 134.0 294.1 148.3 538.5 0.0 1,587.7 

1,178.0 457.5 129.7 30 1 .O 152.9 136.9 0.0 
472.7 134.0 327.5 165.3 6.6 0.0 1,106.2 
457.5 129.7 333.5 177.4 7.1 1,018.3 2,123.5 
472.7 134.0 367.8 191.4 7.7 2,041.6 3,215.2 

5,566.1 1,577.4 4,040.2 1,941.2 1,754.8 8,826.8 23,706.5 

~ 
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Monthly Electricity Usage (kWh) 
Appliances & Water Space Space 

Month Electronics Laundry Heating Lighting Cooling Heating Total 
Jan 472.7 134.0 386.9 184.4 7.4 2,532.5 3,717.8 

1 1.5 3.4 

2.2 
24 1.8 5.4 
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Electric Resistance with No Air Conditioning 

Oct 
Nov 
Dec 
Total 

472.7 134.0 327.5 165.3 6.6 0.0 1,106.2 
457.5 129.7 333.5 177.4 7.1 1,018.3 2,123.5 
472.7 134.0 367.8 191.4 7.7 2,041.6 3,2 15.2 

5,566.1 1,577.4 4,040.2 1,941.2 195.0 8,826.8 22,146.8 

23 
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Heat Pump/Electric Backup with Window Air Conditioning 
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14 
15 
16 
17 

Heat Pump/Electric Backup with No Air Conditioning 

1.4 3.8 
1.4 3.7 
1.5 3.9 
1.7 4.1 

Y Monthly Electricity Usage (kWh) 
Appliances & Water Space Space 

Month Electronics Laundry Lighting Cooling Heating Total 
Jan 472.7 134.0 386.9 184.4 7.4 1,407.0 2 592.3 

~~~ _ _ _ _ _ _ _ _ _ _ ~  

II 18 I 1 .x  I 4.3 /I 
I .9 I 4.x II 

7.0 I 2.0 I 4.7 A 
H 7.1 I 2.2 I 4.6 U 
II 22 I 2.0 I 4.5 U 
/I 23 I 1.7 I 3.9 II 

l"4 I 3.6 II 
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Heat Putnp/Gas Backup with Central Air Conditioning; 
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Heat Pump/Gas Backup with Window Air Conditioning 

Hourly Electricity Demand (kW) 1 Hour I Summer(.July) I Winter (January) 
I I 

Page 21.3 



Case NO. 2008-00495 
Attach. STAFF-DR-01-015 

Page 224 of 229 

February 9, 2009 Kenticcky Marker Potenrial Study for Demand Side Management Piogranis Final Repol t 

F Monthly Electricity Usage (kWh) 
Appliances & Water Space Space 

Month Electronics Laundry Heating Lighting Cooling Heating Total 
Jan 425.5 93.8 0.0 184.4 7.4 454.0 1,165.0 
Feb 384.3 84.7 0.0 159.4 6.4 342.3 977.0 
Mar 425.5 93.8 0.0 165.7 6.6 210.5 902.1 
Apr 411.7 90.8 0.0 152.5 6. I 40.3 701.4 
May 425.5 93.8 0.0 150.6 6.0 0.0 675.9 
Jun 411.7 90.8 0.0 143.1 31.7 0.0 677.3 
Jul 425.5 93.8 0.0 150.2 49.4 0.0 7 18.9 
Aug 425.5 93.8 0.0 148.3 42.4 . 0.0 7 10.0 
Sep 41 1.7 90.8 0.0 152.9 15.1 0.0 670.5 
Oct 425.5 93.8 0.0 165.3 6.6 5.5 696.7 
Nov 41 1.7 90.8 0.0 177.4 7.1 187.3 874.3 
Dee 425.5 93.8 0.0 191.4 7.7 367.6 1,085.9 
Total 5,009.5 1,104.2 0.0 1,941.2 192.4 1,607.6 9,854.9 

Heat PurnpKas Backup with No Air Conditioning 

Monthly Gas Usage (ccf) I 

Appliances & Water Space Space 
Month Electronics Laundry Heating Lighting Cooling Heating Total 
Jan 2.1 2.2 23.9 0.0 0.0 90.0 118.1 
Feb 1.9 2.0 21.4 0.0 0.0 71.5 96.8 
M W  2.1 2.2 22.6 0.0 0.0 54.5 81.4 
Apr 2.0 2.2 20.6 0.0 0.0 28.6 53.4 
May 2. I 2.2 19.6 0.0 0.0 4.0 28.0 
Jun 2.0 2.2 17.5 0.0 0.0 0.0 21.6 
Jul 2.1 2.2 16.5 0.0 0.0 0.0 20.8 

Sep 2.0 ' 2.2 11.4 0.0 0.0 0.0 21.6 

Nov 2.0 2.2 20.3 0.0 0.0 49.1 73.6 
Dec 2.1 2.2 22.1 0.0 0.0 76.5 103.5 
Total 24.2 26.3 238.8 0.0 0.0 397.9 687.2 

Aug 2.1 2.2 16.8 0.0 0.0 0.0 21.0 

Oct  ~~ 2.1 ~ 2.2 19.5 0.0 0.0 23.6 47.4 

2 0.8 1.2 

Hourly Electricity Demand (kW) 
I-lour I SummerfJuly) I Winter (January) 

I n "  I 1 0  

4 
5 
6 
7 

0.7 1.1 
0.7 1.2 
0.8 I .2 
n o  1 2  

21 
22 
23 
24 

1.4 2.1 
1.3 2.0 
1.2 1.8 
0.9 1.6 
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Gas Heat with Central Air Conditioning 

I Monthly Electricity Usage (kWh) 
I Appliances & I I Water I Space I 

Sumnier (July) Winter (January) 

1.2 0.8 
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Gas Heat with No Air Conditioning 

Appliances & Water Space 
Montli Electronics Laundry Heating Lighting Cooling 
Jan 425.5 93.8 0.0 184.4 7.4 

Space 
Heating Total 

129.9 840.9 

\ 

Hourly Electricity Demand (kW) 
I Summer (JUIY) I Winter (January) 

0.8 0.9 
n R  I n o  
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APPENDIX I. SUMMARY OF ANNUAL PROGRAM DATA 

See the following page for a summary of annual program data. 
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Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-0 1-0 16 

REQUEST: 

Refer to pages 21-22 of the Stevie Testimony and Attachment RGS-2. Explain why a 
program (Reach and Teach Energy Conservation) which failed to pass both the IJtility 
Cost Test and Total Resource Cost test is part of the portfolio of programs Duke 
Kentucky proposes to implement in conjunction with Rider SAW. 

RESPONSE: 

This is a program that is directed to the low income segment of our customers. The 
Company believes that further experience with the program will help the Company 
improve the design and cost-effectiveness of the program. However, the Company 
believes it also makes sense to have cost-effective programs that can be offered to all 
customer segments. Under this proposal, customers do not directly pay the program costs 
associated with this (or any) program. Thus, the Company has an incentive to further 
refine the program design in the hopes of making it cost-effective. In addition, this 
program is replacing the Payment Plus program which had limited participation of under 
200 customers annually. The Duke Energy Kentucky program design will reach over 
1,000 customers annually when fully implemented. 

PERSON RESPONSIBLE: Richard G. Stevie/Michael Goldenberg 



Duke Energy Kentucky, Inc. 
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First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-017 

FWQIJEST: 

Refer to page 22 of the Stevie Testimony, specifically, the discussion on lines 12-17 
regarding measurement and verification. The fourth reason identified for measurement 
and verification activities is to “establish independent third-party evaluations and reviews 
to confirm energy impacts.. . ..” Describe the process Duke Kentucky intends to use to 
select independent third parties to perform evaluations. 

RESPONSE: 

Similar to the manner M&V activities are conducted in other Duke Energy jurisdictions, 
Duke Energy Kentucky plans to use an independent third-party evaluation manager to 
prepare and issue a request for proposals (RFPs) to hire independent evaluators to 
conduct impact and process evaiuations on the save-a-watt programs. The RFP will 
request bids to conduct evaluations consistent with the M&V plans submitted at the time 
of the program filing. Consistent with evaluation practice, evaluators will be selected 
based on experience, thoroughness and creativity in evaluation approach? as well as price. 
To further ensure the independent nature of the reviews, the evaluators’ day to day 
activities and budget will be managed by an outsourced contractor, who reports directly 
to the Managing Director of Market Analysis, Duke Energy, Dr. Richard Stevie, who 
resides within the Strategy and Planning Department, functionally and organizationally 
separated from the Energy Efficiency Program group. 

PERSON RESPONSIBLE: Richard G. Stevie 
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STAFF-DR-01-018 

RF,QUEST: 

Refer to page 23 of the Stevie Testimony. Provide a description of the firm, TecMarltet 
Works, a summary ofthe qualifications of Mr. Nick Hall, and a description for how Duke 
Kentucky selected Mr. Hall and TecMarket Works for the task referenced in the 
testimony. 

RJ3SPONSE: 

Mr. Nick Hall is the owner of TecMarltet Works, an independent, energy efficiency 
evaluation and market research firm serving utilities, energy companies and government 
organizations. TecMarltet Works specializes in helping clients identify and implement 
strategies to achieve their energy efficiency, renewable energy, greenhouse gas, market 
penetration, and market transformation impact objectives. Their typical projects involve 
evaluating energy efficiency and renewable energy program processes and operational 
approaches, assessing markets and market operations for energy products and services, 
researching customer wants and needs, and estimating energy and non-energy effects, 
including greenhouse gas reductions, from program efforts. In this effort Mr. Hall has 
conducted hundreds of research projects over the last 28 years, has authored over 260 
publications and is routinely asked to publish and present at national and international 
conferences. Mr. Hall is the developer of the California Energy Program Evaluation 
Framework and the lead author of the California Evaluation Protocols for documenting 
energy efficiency program effects. As such, Mr. Hall was selected based on his extensive 
evaluation experience and recognized leadership in the field to review the evaluation 
approaches proposed in the testimony. Mr. Hall has also been utilized by Duke Energy 
Kentucky in the past to review and prepare impact evaluation studies and process 
evaluations. 

PERSON RESPONSIBLE: Richard G. Stevie 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-019 

REQUEST: 

Refer to Attachment RGS-3 to the Stevie Testimony, which has been provided under a 
request for confidential treatment. Provide, for the Commission’s confidential files, a 
version of Attachment RGS-3 in at least a 10-point font. 

RESPONSE: 

CONFIDENTIAL, PROPRIETARY TRADE SECRET 

The Attachment RGS-3 is being provided to the Commission on CD electronically as it is 
not feasible to reproduce the Excel spreadsheet in 10-point font in hard copy. This 
attachment filed with Stevie testimony on December 1, 2008 was approved for 
Confidential Proprietary Trade Secret status in a letter from the Commission dated March 
12, 2009. 

PERSON RESPONSIBLE: N/A 



Duke Energy Kentucky, Inc. 
Case No. 2008-00495 

First Set Staff Data Requests 
Date Received: March 16,2009 

STAFF-DR-01-020 

IIF,QUEST: 

Refer to Attachment R-1 to the application, Rider SAW, specifically, the Applicability 
section. One of the sentences regarding non-residential customers states that “Customers 
electing to opt-out of the program will not be credited for an period previously billed. 

a. Explain whether Duke Kentucky will notify such customers when Rider SAW is 
implemented or intends to take a “buyer beware” approach and require that customers 
be responsible for being aware of if, and when, the rider becomes effective. 

b. If Duke Kentucky intends to notify the customers of Rider SAW becoming effective, 
explain why the rider does not contain language identifying the manner in which they 
will be notified. 

RESPONSE: 

a. The Company intends to notify opt-out eligible customers of the benefits of 
participating and the terms of opting out of participating in the Company’s energy 
efficiency programs once the Commission has provided an order in regards to this 
issue. 

b. The Company intends to notify customers. The Company did not want to limit the 
medium employed and plans to use several methods (e.g., email, web, letter, etc.,.). 
The Company will use the approach approved by the Commission. 

PERSON RESPONSIBLE: Theodore E. Schultz 
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