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1. An original and ten (10) copies of a Petition for Confidential Treatment for 
portions of the 2014 IRP; 

2. One (1) sealed copy of the portions of the IRP being filed under the Petition for 
Confidential Treatment with the confidential information underscored, 
highlighted with transparent ink, printed on yellow paper, on a CD marked 
confidential, or otherwise marked confidential; 

3. Ten (10) copies of the IRP with the confidential information redacted; and 

4. One (1) additional, unbound copy of the IRP with the confidential information 
redacted. 

Appendix B and Appendix E to the IRP are being provided not only in hard copy, but 
they are also being provided electronically for convenience. 
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provides notice to the intervenors in its last IRP review proceeding, Case No. 2010-
00443, that the 2014 IRP has been filed with the Kentucky Public Service 
Commission and is available from Big Rivers upon request. 

Big Rivers notes that, by order dated January 29, 2013, in Case No. 2013-00034, the 
Public Service Commission granted Big Rivers an extension until May 15, 2014, to 
file its 2014 IRP. 
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11 	PETITION OF BIG RIVERS ELECTRIC CORPORATION FOR CONFIDENTIAL  

	

12 	 TREATMENT  
13 

	

14 	1. 	Big Rivers Electric Corporation ("Big Rivers") hereby petitions the Kentucky 

15 Public Service Commission ("Commission"), pursuant to 807 KAR 5:001 Section 13 and KRS 

	

16 	61.878, to grant confidential treatment to certain information contained in Big Rivers' 2014 

17 Integrated Resource Plan ("IRP") filed with this petition. The information for which Big Rivers 

	

18 	seeks confidential treatment is hereinafter referred to as the "Confidential Information." 

	

19 	2. 	The Confidential Information is provided in either hardcopy or electronic founat. 

20 One (1) copy of the hardcopy pages containing Confidential Information with the Confidential 

	

21 	Information underscored, highlighted with transparent ink, printed on yellow paper, or otherwise 

22 marked "CONFIDENTIAL," is being filed with this petition in a separate sealed envelope 

23 marked "CONFIDENTIAL." A copy of those pages, with the Confidential Information 

24 redacted, is being filed with the original and each of the ten (10) copies of the responses to the 

	

25 	data requests filed with this petition. See 807 KAR 5:001 Sections 13(2)(a)(3), 13(2)(b). 

	

26 	3. 	One (1) copy of the electronic files containing Confidential Information is 

	

27 	contained in the confidential electronic files that accompany this petition. The entirety of these 

28 confidential files have been redacted from the original and each of the ten (10) copies of the 

29 responses to the data requests filed with this petition. See 807 KAR 5:001 Sections 13(2)(a)(3), 

30 13(2)(b). 



	

4. 	A copy of this petition with the Confidential Information redacted has been served 

	

2 	on all parties to this proceeding. See 807 KAR 5:001 Section 13(2)(c). 

	

3 	5. 	The Confidential Information is not publicly available, is not disseminated within 

4 Big Rivers except to those employees and professionals with a legitimate business need to know 

5 and act upon the infointation, and is not disseminated to others without a legitimate need to 

6 know and act upon the information. 

	

7 	6. 	If and to the extent the Confidential Information becomes generally available to 

8 the public, whether through filings required by other agencies or otherwise, Big Rivers will 

9 notify the Commission in writing. See 807 KAR 5:001 Section 13(10)(b). 

	

10 	7. 	As discussed below, the Confidential Information is entitled to confidential 

11 treatment based upon KRS 61.878(1)(m), or KRS 61.878(1)(c)(1). See 807 KAR 5:001 Section 

	

12 	13(2)(a)(1). 

	

13 	I 	Information Exempted from Public Disclosure by KRS 61.878(1)(m)  

	

14 	8. 	KRS 61.878(1)(m)(1) protects "Nublic records the disclosure of which would 

15 have a reasonable likelihood of threatening the public safety by exposing a vulnerability in 

	

16 	preventing protecting against, mitigating, or responding to a terrorist act. . . ." 

	

17 	9. 	Figure 1.3 and Appendix E are transmission system maps, which could be used to 

	

18 	analyze vulnerable locations in Big Rivers' transmission system, which is a public utility critical 

19 system, and which could therefore threaten public safety. As disclosure of this information 

20 would provide the public with a tool to analyze the vulnerabilities in Big Rivers' transmission 

	

21 	system, this information should be granted confidential treatment. 

22 

2 



	

1 	IL Information Exempted from Public Disclosure by KRS 61.878(1)(c)(1)  

	

2 	 A. Big Rivers Faces Actual Competition. 

	

3 	10. 	KRS 61.878(1)(c)(1) protects "records confidentially disclosed to an agency or 

4 required by an agency to be disclosed to it, generally recognized as confidential or proprietary, 

5 which if openly disclosed would permit an unfair commercial advantage to competitors of the 

	

6 	entity that disclosed the records." 

	

7 	11. 	As a generation and transmission cooperative, Big Rivers competes in the 

8 wholesale power market. This includes not only the short-term bilateral energy market, the day- 

9 ahead and real time energy and ancillary services markets, and the annual capacity market to 

10 which Big Rivers has access by virtue of its membership in Midcontinent Independent System 

	

11 	Operator, Inc. ("MISO"), but also forward bilateral long-term agreements and wholesale 

	

12 	agreements with utilities and industrial customers. Big Rivers' ability to successfully compete in 

13 the market is dependent upon a combination of its ability to: 1) obtain the maximum price for the 

14 power it sells, and 2) keep its cost of production as low as possible. Fundamentally, if Big 

	

15 	Rivers' cost of producing a unit of power increases, its ability to sell that unit in competition with 

	

16 	other utilities is adversely affected. 

	

17 	12. 	Big Rivers also competes for reasonably priced credit in the credit markets, and 

	

18 	its ability to compete is directly impacted by its financial results. Lower revenues and any events 

19 that adversely affect Big Rivers' margins will adversely affect its financial results and potentially 

20 impact the price it pays for credit. A competitor armed with Big Rivers' proprietary and 

	

21 	confidential information will be able to increase Big Rivers' costs or decrease Big Rivers' 

22 revenues, which could in turn affect Big Rivers' apparent creditworthiness. A utility the size of 

	

23 	Big Rivers that operates generation and transmission facilities will always have periodic cash 

3 



1 and borrowing requirements for both anticipated and unanticipated needs. Big Rivers expects to 

2 be in the credit markets on a regular basis in the future, and it is imperative that Big Rivers 

	

3 	improve and maintain its credit profile. 

	

4 	13. 	Accordingly, Big Rivers has competitors in both the power and capital markets, 

5 and its Confidential Infamiation should be protected to prevent the imposition of an unfair 

6 competitive advantage. 

	

7 
	

B. The Confidential Information is Generally Recognized as Confidential or 

	

8 
	

Proprietary. 
9 

	

10 
	

14. 	The Confidential Information for which Big Rivers seeks confidential treatment 

	

11 	under KRS 61.878(1)(c)(1) is generally recognized as confidential or proprietary under Kentucky 

12 law. 

	

13 	15. 	The Confidential Information in the body of the 2014 IRP consists of projected 

14 energy and demand requirements, projected generation levels, fuel cost projections, capacity 

	

15 	requirements, and projected capacity costs. 

	

16 	16. 	Appendix A of the 2014 IRP contains Big Rivers' proprietary and confidential 

17 2013 Load Forecast. 

	

18 	17. 	The Confidential Information contained in Appendix F consists of projected 

19 production costs, including projected fuel and other operating and maintenance ("O&M") costs, 

20 and projected generation and outage information. 

	

21 	18. 	The Confidential Infomiation contained in Appendix G consists of projected 

22 market capacity sales information. 

	

23 	19. 	The Confidential Information contained in Appendix H consists of model outputs 

24 including projected production costs, such as projected fuel and other O&M costs. 

4 



1 	20. 	Public disclosure of the Confidential Information would reveal detailed 

2 infoimation relating to Big Rivers' projected production costs for production factors such as fuel 

3 and other O&M costs, and Big Rivers' projection of capacity market prices. This infoimation 

4 provides insight into Big Rivers' cost of producing power and would indicate the prices at which 

5 Big Rivers is willing to buy or sell power and production factors. The information is also 

6 indicative of the market conditions Big Rivers expects to encounter and its ability to compete 

7 with competitors. The Commission has previously granted confidential treatment to similar 

8 information. See, e.g., In the Matter of Application of Big Rivers Electric Corporation for a 

9 General Adjustment in Rates, Order, P.S.C. Case No. 2012-00535 (April 25, 2013) (the "April 

10 25 Confidentiality Order"); In the Matter of Application of Big Rivers Electric Corporation for 

11 	a General Adjustment in Rates, Order, P.S.C. Case No. 2012-00535 (August 14, 2013); In the 

12 Matter of Application of Big Rivers Electric Corporation for Approval of its 2012 

13 Environmental Compliance Plan, for Approval of its Amended Environmental Cost Recovery 

14 Surcharge Tariff, for Certificates of Public Convenience and Necessity, and for Authority to 

15 Establish a Regulatory Account, Letter, P.S.C. Case No. 2012-00063 (August 15, 2012). 

16 	21. 	Public disclosure of infoimation relating to Big Rivers' projected generation 

17 levels and planned outages would reveal when Big Rivers will have power available to sell into 

18 the market, or when Big Rivers' generation levels will drop due to maintenance and construction 

19 and will have to resort to purchased power to meet its native load. The Commission has 

20 previously granted confidential treatment to similar information. 	See, e.g., April 25 

21 	Confidentiality Order, P.S.C. Case No. 2012-00535; P.S.C. Administrative Case No. 387, Letter 

22 	(July 20, 2010). 
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1 	22. 	Public disclosure of the 2013 Load Forecast and projected energy and demand 

2 requirements would reveal Big Rivers' fundamental financial data and projections, and current 

3 and forecasted load demand. This type of information bears upon a company's detailed inner 

4 workings and is generally recognized as confidential or proprietary. See, e.g., Hoy v. Kentucky 

5 Indus. Revitalization Authority, 907 S.W.2d 766, 768 (Ky. 1995) ("It does not take a degree in 

6 finance to recognize that such information concerning the inner workings of a corporation is 

	

7 	'generally recognized as confidential or proprietary"). The confidential nature of these 

8 communications is essential to fully-informed corporate governance as the directors must be able 

9 to conduct open and frank discussions if they are to discharge their responsibilities to Big Rivers 

10 and its members. Additionally, the Commission has previously granted confidential treatment to 

	

11 	this type of information. See, e.g., April 25 Confidentiality Order, P.S.C. Case No. 2012-00535 

12 (granting confidential treatment to minutes of the Big Rivers Board of Directors, Big Rivers' 

13 Financial Model, and Big Rivers' load forecast); In the Matter of An Examination of the 

14 Application of the Fuel Adjustment Clause of East Kentucky Power Cooperative, Inc. From 

15 November 1, 2011 Through April 30, 2012, Order, P.S.C. Case No. 2012-00319 (February 21, 

16 2013). 

	

17 	C. Disclosure of the Confidential Information Would Result in an Unfair Commercial 

	

18 	 Advantage to Big Rivers' Competitors. 
19 

	

20 	23. 	Disclosure of the Confidential Information would grant Big Rivers' competitors 

	

21 	an unfair commercial advantage. As discussed above in Section II. A, Big Rivers faces actual 

22 competition in both the short- and long-term wholesale power markets and in the credit markets. 

	

23 	Big Rivers' ability to compete in these markets would be adversely affected if the Confidential 

24 Information were publicly disclosed, and Big Rivers seeks protection from such competitive 

25 injury. 

6 



	

1 	24. 	The Confidential Information includes material such as Big Rivers' projections of 

	

2 	fuel costs and capacity market prices. If that information is publicly disclosed, market 

3 participants would have insight into the prices at which Big Rivers is willing to buy and sell fuel 

4 and could manipulate the bidding process, impairing its ability to generate power at competitive 

5 rates and thus to compete in the wholesale power markets. Furthermore, any competitive 

6 pressure that adversely affects Big Rivers' revenue and margins could make the company appear 

7 less creditworthy and thus impair its ability to compete in the credit markets. These effects were 

8 recognized in P.S.C. Case No. 2003-00054, in which the Commission granted confidential 

9 treatment to bids submitted to Union Light, Heat & Power ("ULH&P"). ULH&P argued, and 

10 the Commission implicitly accepted, that if the bids it received were publicly disclosed, 

	

11 	contractors in the future could use the bids as a benchmark, which would likely lead to the 

12 submission of higher bids. In the Matter of Application of the Union Light, Heat and Power 

13 Company for Confidential Treatment, Order, PSC Case No. 2003-00054 (August 4, 2003); 

14 accord An Examination of the Application of the Fuel Adjustment Clause of East Kentucky 

15 Power Cooperative, Inc. From May 1, 2007 Through October 31, 2007, Letter, P.S.C. Case No. 

16 2007-00523 (February 27, 2008). The Commission also implicitly accepted ULH&P's further 

17 argument that the higher bids would lessen ULH&P's ability to compete with other gas 

	

18 	suppliers. Id. Similarly, potential fuel and power suppliers manipulating Big Rivers' bidding 

19 process would lead to higher costs or lower revenues to Big Rivers and would place it at an 

20 unfair competitive disadvantage in the wholesale power market and credit markets. 

	

21 	25. 	Potential market power purchasers could use the information related to Big 

	

22 	Rivers' projected generation levels, generator availability, planned outages, and future planning 

23 to know when Big Rivers will have power to sell into the wholesale market and could use that 

7 



	

1 	information to manipulate their bids, leading to lower revenues to Big Rivers and placing it at an 

2 unfair competitive disadvantage in the credit markets. 

	

3 	26. 	Public disclosure of the prices of fuel and other variable cost information, and 

4 information about Big Rivers' wholesale power needs would give the power producers and 

5 marketers with which Big Rivers competes in the wholesale power market insight into Big 

6 Rivers' cost of producing power and need for power and energy during the periods covered by 

7 the information. Knowledge of this information would give those power producers and 

8 marketers an unfair competitive advantage because they could use that information to potentially 

9 underbid Big Rivers in wholesale transactions. It would also give potential suppliers to Big 

10 Rivers a competitive advantage because they will be able to manipulate the price of power bid to 

	

11 	Big Rivers in order to maximize their revenues, thereby driving up Big Rivers' costs and 

12 impairing Big Rivers' ability to compete in the wholesale power and credit markets. 

	

13 	27. 	Finally, the Commission has consistently recognized that internal strategic 

14 planning information and related materials are entitled to confidential treatment, as these 

	

15 	documents typically relate to the company's economic status and business strategies. See, e.g., 

16 Marina Management Servs. v. Cabinet for Tourism, Dep't of Parks, 906 S.W.2d 318, 319 (Ky. 

	

17 	1995) (unfair commercial advantage arises simply from "the ability to ascertain the economic 

	

18 	status of the entities without the hurdles systemically associated with the acquisition of such 

19 infounation about privately owned organizations"); In the Matter of The Joint Application of 

20 Duke Energy Corp., Cinergy Corp., Duke Energy Ohio, Inc., Duke Energy Kentucky, Inc., 

21 Diamond Acquisition Corp., and Progress Energy, Inc., for Approval of the Indirect Transfer of 

22 Control of Duke Energy Kentucky, Inc., P.S.0 Case No. 2011-00124 (Dec. 5, 2011); In the 

23 Matter of The Joint Petition of Kentucky-American Water Co., Thames Water Aqua Holdings 

8 



1 GmbH RWE Aktiengesellschaft, Thames Water Aqua U.S. Holdings, Inc., and Am. Water Works 

2 Co., Inc. for Approval of a Change in Control of Kentucky-American Water Co., P.S.C. Case No. 

	

3 	2006-00197 (Aug. 29, 2006) (). 

	

4 	28. 	Accordingly, the public disclosure of the information that Big Rivers seeks to 

5 protect would provide Big Rivers' competitors with an unfair commercial advantage. 

	

6 	 III. Time Period  

	

7 	29. 	Pursuant to 807 KAR 5:001 Section 13(2)(a)(2), Big Rivers requests that the 

8 Confidential Infounation be afforded confidential period for the time periods explained below. 

	

9 	30. 	Big Rivers requests that the Confidential Infoimation protected by KRS 

	

10 	61.878(1)(m) remain confidential indefinitely because as long as the transmission system 

	

11 	remains in place, the information should be confidential for the reasons stated above. 

	

12 	31. 	Big Rivers requests that the Confidential Information protected by KRS 61.878 

	

13 	(1)(c)(1) remain confidential for a period of five (5) years from the date of this petition, which 

14 should allow sufficient time for the projected data to become historical and sufficiently outdated 

15 that it could not be used to deteimine similar confidential information at that time or to 

16 competitively disadvantage Big Rivers. 

	

17 	 IV. Conclusion  

	

18 	32. 	Based on the foregoing, the Confidential Information is entitled to confidential 

19 treatment pursuant to 807 KAR 5:001 Section 13 and KRS 61.878. If the Commission disagrees 

20 that Big Rivers' Confidential Infoiination is entitled to confidential treatment, due process 

21 requires the Commission to hold an evidentiary hearing. Utility Regulatory Comm 'n v. Kentucky 

	

22 	Water Serv. Co., Inc., 642 S.W.2d 591 (Ky. App. 1982). 

9 



	

1 	WHEREFORE, Big Rivers respectfully requests that the Commission grant this petition 

2 and classify and treat as confidential the Confidential Information. 

	

3 	On this the 14th  day of May, 2014. 

	

4 	 Respectfully submitted, 
5 
6 

	

7 	 isti-RN 

	

8 	 James M. Miller 

	

9 	 Tyson Kamuf 

	

10 	 SULLIVAN, MOUNTJOY, STAINBACK 

	

11 	 & MILLER, P.S.C. 

	

12 	 100 St. Ann Street 

	

13 	 P. O. Box 727 

	

14 	 Owensboro, Kentucky 42302-0727 

	

15 	 Phone: (270) 926-4000 

	

16 	 Facsimile: (270) 683-6694 

	

17 	 jmiller@smsmlaw.com  

	

18 	 tkamuf@smsmlaw.com  
19 
20 

	

21 	 Counsel for Big Rivers Electric Corporation 
22 

	

23 	 Certificate of Service  
24 

	

25 	I certify that a true and accurate copy of the foregoing was or will be served by Federal 
26 Express or by hand delivery upon the persons listed on the accompanying service list, on or 
27 before the date this petition is filed with the Kentucky Public Service Commission. 
28 

	

29 	 On this the 14th  day of May, 2014, 
30 
31 
32 

	

33 	 Counsel for Big Rivers Electric Corporation 
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1. IRP Plan Summary 

1.1 Overview of 2014 IRP 

As an electric utility under the jurisdiction of the Kentucky Public Service Commission ("Commission"), 

Big Rivers Electric Corporation ("Big Rivers") must triennially file an Integrated Resource Plan ("IRP"). 

This 2014 IRP is provided to comply with Big Rivers' obligations under 807 KAR 5:058 and gives a 

comprehensive overview of Big Rivers' system and resource plans. It is grouped in logical sections to 

provide the reader with the information required by statute. A cross-reference table to the 

requirements of 807 KAR 5:058 is presented in Appendix D. A glossary of terms and acronyms used 

throughout this IRP are listed in Appendix H. 

1.2 Introduction 

Big Rivers filed its most recent IRP with the Commission on November 15, 2010, in Case No. 2010- 

004431  (the "2010 IRP"). Commission Staff issued a report summarizing its review of Big Rivers' 2010 

IRP on December 12, 2011, and the proceeding was closed by order dated December 21, 2011. Big 

Rivers' next IRP was initially due in November 2013; however, the Commission granted Big Rivers a six-

month extension, or until May 15, 2014, to file this IRP.2  

This 2014 IRP was prepared by Big Rivers with the assistance of GDS Associates, Inc. ("GDS"). The 

individuals responsible for preparation of the IRP and who will be available to respond to inquiries are 

listed in Table 1.1. 

Table 1.1 
IRP Project Team 

Company Name Area of Expertise 
Big Rivers Electric 

Corporation 
Mark Bailey President and CEO 
Robert Berry Chief Operating Officer 

Lindsay Barron, V.P. Project Management 
Marlene Parsley Power Supply, Load Forecast 

Russ Pogue Demand-Side Management 
Duane Braunecker Production 
Eric Robeson, V.P. Environmental/Emissions 
Chris Bradley Transmission 
Chris Warren Finance 
Roger Hickman Regulatory Affairs 

GDS Associates, Inc. Brian Smith Supply-Side Modeling 
Warren Hirons 
Jacob Thomas 

Demand-Side Management 

John Hutts Load Forecast 

1  In the Matter of: 2010 Integrated Resource Plan of Big Rivers Electric Corporation, Case No. 2010-00043. 

2. See order dated January 29, 2013, In the Matter of: Big Rivers Electric Corporation's Request for an Extension of 
Time to file its next Integrated Resource Plan, Case No. 2013-00034. 
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This 2014 IRP presents Big Rivers' resource plan for meeting projected power requirements through 

2028. This 2014 IRP presents the basis for the plan and the resulting actions Big Rivers will undertake 

with respect to meeting future load requirements through a portfolio of supply-side and demand-side 

resources. Supporting documents, figures, and tables are provided throughout this document and in the 

Appendices, which are an integral part of the 2014 IRP. 

The remainder of this section contains a summary of Big Rivers, its generation and transmission assets, 

projected load growth, demand-side management ("DSM")3  activities, and the resource plan developed 

to meet demand through 2028. 

1.3 Description of the Utility 

1.3.1 Overview 

Big Rivers is a generation and transmission cooperative headquartered in Henderson, Kentucky. Big 

Rivers owns, operates and maintains electric generation and transmission facilities, and it purchases, 

transmits, and sells electricity at wholesale. It exists for the principal purpose of providing the wholesale 

electricity requirements of its three distribution cooperative member-owners, which are Jackson 

Purchase Energy Corporation ("JPEC"), Kenergy Corp. ("Kenergy"), and Meade County Rural Electric 

Cooperative Corporation ("MCRECC") (collectively, the "Members"). The Members, in turn, provide 

retail electric service to approximately 113,000 consumer-members located in all or parts of 22 western 

Kentucky counties: Ballard, Breckenridge, Caldwell, Carlisle, Crittenden, Daviess, Graves, Grayson, 

Hancock, Hardin, Henderson, Hopkins, Livingston, Lyon, Marshall, McCracken, McLean, Meade, 

Muhlenberg, Ohio, Union, and Webster. A map showing the Members' service territory is provided in 

Figure 1.1 on the following page. 

Additionally, Big Rivers provides transmission and ancillary services to other entities under the 

Midcontinent Independent System Operator ("MISO") Tariff. Big Rivers' wholesale rates are presented 

in its tariff, which has an effective date of February 1, 2014, and which is on file with the Commission. 

That tariff may be accessed from either the Commission's website 

(http://www.psc.kv.gov/tariffs/Electric/)  or from the Regulatory webpage of Big River's internet site 

(http://www.bigrivers.com/regulatorv.aspx).  

3  In the context of Big Rivers' IRP, demand-side management is defined as all activities designed to impact 

electricity use, including demand response and energy efficiency programs. 
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Figure 1.1 

Big Rivers' Members Service Area Map 
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1.3.2 Capacity Resources 

Big Rivers owns and operates the Robert A. Reid Plant (130 MW), the Kenneth C. Coleman Plant (443 

MW), the Robert D. Green Plant (454 MW), and the D. B. Wilson Plant (417 MW), totaling 1,444 net MW 

of generating capacity. Total generation resources are 1,819 MW, including rights currently to 197 MW 

at Henderson Municipal Power and Light's ("HMP&L") William L. Newman Station Two facility ("HMP&L 

Station Two")4  and 178 MW of contracted hydro capacity from the Southeastern Power Administration 

("SEPA").5  Force majeure conditions on the SEPA system have reduced Big Rivers' total generation 

capacity to 1,641 MW at the present time, and Big Rivers expects SEPA to return to full capacity in 2015. 

See Figures 1.2a through 1.2c for an overview of Big Rivers' Generation Facilities. 

4  H M P&L has the contractual right to increase or decrease its capacity reservation from HMP&L Station Two by up 

to 5 MW each year. 

5  In this analysis, both HMP&L load and generation are included. HMP&L has rights to 12MW of SEPA capacity, 

which is assumed in this analysis to directly offset HMP&L load. 
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D.B. WILSON STATION 

ingle, pulverized coal generating 

a total rated generating capacity 

he Wilson Station includes: 

Foster Wheeler boiler and Westinghouse turbine generator, commercialized in 1986. 

The flue gas desulphurization ("FGD") system is a MW Kellogg horizontal flow wet 

limestone FGD. The FGD system consists of four horizontal limestone reagent absorbe 

with a designed SO., removal rate of 90%. 

The electrostatic precipitator is designed to remove 99.87% of the particulate. 

The selective catalytic reduction ("SCR") system is a Babcock Borsig delta wing desi 

uses plate catal st and ammonia reagent to remove 90% of the unit's NOx emi 

Figure 1.2a 
Generation Facility Overview 

GDS Associates, Inc. 	 Big Rivers 2014 Integrated Resource Plan I Page 4 



Figure 1.2b 

Generation Facility Overview 

Mr- 

Sebree Station consists of three stations: the Robert D. Green Station, the Robert A. Reid Sta 

HMP&L Station Two, with a combined net generating capacity of 896 MW. The facility consis 

four coal-fired and two with dual fuel capabilities (one coal/gas and the other one oil/gas)  

231 MW Green Unit 1 has a B&W boiler and GE turbine/generator, commercialized in 1979. 

223 MW Green Unit 2 has a B&W boiler and Westinghouse turbine/generator, commercialized in 1981. 

Pollution control includes an American Air Filter FGD system designed for 97% removal of SO2. Precipit 
removes 99.2% particulate matter. 

Robert A. Reid Station 

65 MW Reid Unit 1 has a Riley boiler and GE turbine/generator, commercialized in 1966. It has been retrofi 
to partially burn gas for 502  and NOx control, and its precipitator removes 98.9% particulate matter. 
65 MW Reid Combustion Turbine is a GE Frame 7C, commercialized in 1976. It was retrofitted in 2001 to b 
natural gas in addition to fuel oil for 50 and N x co, ol. 

HMP&L Station Two 

153 MW HMP&L Unit 1 has a Riley boiler and GE turbine/generator, commercialized in 1973. It was retrofitted 
with an FGD in 1995 for SO2  control and an Alstom SCR in 2004 for NOx control. 

159MW HMP&L Unit 2 has a Riley boiler and Westinghouse turbine/generator, commercialized in 1974. It was 
retrofitted with an FGD in 1995 for 502  control and an SCR in 2004 for NOx control. 

The selective catalytic reduction ("SCR") system is an Alstom delta wing design that uses plate catalyst and 

ammonia reagent to remove 90% of the unit's NOx emissions, the Wheelabrator FGD is designed to remove 92% 
SO2, and precipitator removes 99.4% particulate matter for both units. 

ts: 
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KENNETH C. COLEMAN STATION 

on consists of three pulverized coal generating units located nea 

Kentucky and has a total generating capacity of 443 Net MW. 

Figure 1.2c 
Generation Facility Overview 

The Coleman Station includes: 

150 MW Coleman Unit 1 has a Foste 

commercialized in 1969. 

stinghouse turbine generator, 

138 MW Coleman Unit 2 has a Foster Whee — 	,f Westinghouse turbine generator 

commercialized in 1970. 

155 MW Coleman Unit 3 has a Riley boiler and GE r j ine generator, commercialize 

1972. 

The FGD system is a Wheelabrator Air Pollution Control design. This unique design combin 

the three generating units into a single FGD absorber that utilizes limestone as a reagent, 

and with forced oxidation, produces market grade gypsum. Fi st er ion oc rred in 

• n u  11 
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1.3.3 Transmission System 

Big Rivers owns, operates and maintains its 1,285 mile transmission system and provides for the 

transmission of power to its Members and third party entities served under the MISO tariff. A map of 

the transmission system is provided in Figure 1.3, and a more detailed map is provided in Appendix E. 

Discussion of Big Rivers' transmission planning is provided in Section 6. 

Figure 1.3 
Transmission System Map 

1.3.4 Big Rivers' Load 

Unless otherwise noted, references to total system energy and peak demand requirements in this 2014 

IRP are to load associated with Big Rivers' Members' native system, Big Rivers' off-system replacement 

load, and HMP&L requirements. Replacement load is defined as future sales served from approximately 

800 MW of capacity available to Big Rivers and its Members as a result of two aluminum smelters 

terminating their retail electric service contracts effective August 20, 2013, and January 31, 2014, 

respectively. Refer to Section 4.2.4 for more discussion of replacement load. 

Big Rivers categorizes energy and peak demand into two classes: rural system and large industrial. The 

rural system is comprised of all retail residential, commercial, and industrial customers served by Big 
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■ Residential 

e Small Commercial and 
Industrial 

Large Commercial and 
Industrial 

-a Replacement Load 

it Aluminum smelters 

I 62% 	  11% 

Rivers' Members, except for retail customers served under Big Rivers' Large Industrial Customer ("LIC") 

tariff. The direct-serve customers are designated as the large industrial class, which currently includes 

21 large commercial and industrial customers. Approximately 90% of the accounts served by Big Rivers' 

Members are residential. A breakdown of actual energy sales for 2012 and projected sales for 2028 is 

presented in Figure 1.4.6  

Historically, Big Rivers provided power to Kenergy for resale to two aluminum smelters. Due to the 

termination of the smelter contracts, effective in August 2013 and January 2014, respectively, Big Rivers 

no longer provides power for the smelters from its generation system, but power is transmitted to them 

over Big Rivers' transmission system. The contracts facilitating Big Rivers providing power in this 

manner were approved by the Commission in its orders dated August 14, 2013, and January 30, 2014, in 

Case Nos. 2013-00221' and 2013-00413,8  respectively. In 2012, Member energy sales to the smelters 

comprised approximately 70 percent of total native load sales. Over the course of the forecast horizon, 

the majority of sales previously associated with the smelters is projected to be absorbed by replacement 

load sales. Replacement load sales are projected to account for 62 percent of total system sales by 

2028. 

Figure 1.4 

Class Energy Sales Proportions 

2012 
	

2028 

6 Requirements associated with HMP&L are not reflected in Figure 1.4. 
7 In the Matter of Joint Application of Kenergy Corp. and Big Rivers Electric Corporation for Approval of Contracts 

and for a Declaratory Order, Case No. 2013-00221. 
8 In the Matter of: Joint Application of Kenergy Corp. and Big Rivers Electric Corporation for Approval of Contracts 

and for a Declaratory Order, Case No. 2013-00413. 
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With the exceptions of Figure 1.4 and the 2013 Load Forecast, all historical and projected energy 

consumption and peak demand associated with the smelters have been excluded from the IRP analysis 

and all tables and graphs presented in the body this IRP.9  

1.4 Planning Goals and Objectives 

Big Rivers' primary planning goal in its 2014 IRP is to reliably provide for its customers' electricity needs 

over the next 15 years through an appropriate mix of supply and demand side options, at the lowest 

reasonable cost. Big Rivers has established the following planning objectives to guide its IRP process: 

• Maintain a current and reliable load forecast, 

• Continue to offer cost-effective DSM programs to its Members, 

• Identify potential new supply side resources and DSM programs, 
• Provide competitively priced power to its Members, 

• Maintain adequate planning reserve margins, 

• Maximize reliability while ensuring safety, minimizing costs, risks, and environmental 
impacts, 

• Meet North American Electric Reliability Corporation ("NERC") guidelines and requirements. 

1.5 Load Forecast Summary 

Big Rivers' total energy and peak demand requirements are comprised of its native system load, 

replacement power, and HMP&L load. Total requirements include generation and transmission losses. 

Total system energy and peak demand requirements are presented in Table 1.2, and are projected to 

more than double existing levels over the next 15 years. Replacement load enters the forecast in 2016 

and increases significantly before leveling off in 2021. Refer to Table 1.3 for a breakdown of the forecast 

by component. 

9  Big Rivers' 2013 Load Forecast is presented as Appendix A. The tables and graphs presented in that report 

include historical and projected energy and demand amounts for the two aluminum smelters through January 

2014. 
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2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

2018 

2019 

2020 

2021  

2022  

2023  

2024  

2025 

2026 

2027 

2028 

Shaded year represents base year 

3,906,942 801 56% 

4,209,716 797 60% 

4,123,434 787 60% 

4,226,829 767 63% 

4,040,110 772 60% 

Table 1.2 
2013 Load Forecast - Total System Requirements 

Energy 
	

Peak 
Requirements 
	

Demand 	ood 
(MWH) 
	

(MW) 	Facm.  

Values are net of DSM and include HMP&L requirements 
and replacement load beginning in 2016 (see Section 4.2.4 
for discussion of replacement load) 

Native system energy and peak demand requirements are projected to NEI at average compound 
rates of.% and 	%, respectively, per year from 2013 through 2028. Native energy requirements are 
projected to 111111in 2015 and 2016 in response to projected retail price increases. Native peak 
demand is projected toll= by approximately, MW per year from 2013 through 2028. 
Replacement load enters the forecast in 2016 at 103 MW at 75% load factor and increases to 827 MW 
(including losses) at the same load factor by 2021. 
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Eriergi, 

Requirements 
(MWH) 

Enero✓ 
Peak 	Requirements 	Pet 

Demand 	(M WHj 	Demanc! 
(MW) 	 (Mkt) 

3,315,499 690 

3,563,304 680 

3,501,035 674 

3,607,988 652 

3,413,551 655 

EMI ■ 
■ 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

Energy 

Requirement:: 
(MWH) 

leak 
Demand 

xi; 	it 

591,442 111 

646,412 117 

622,398 113 

618,841 115 

626,559 117 

_111111._111111__ 

Table 1.3 
2013 Load Forecast — Total System Requirements by Component 

Native System Replacement Load HMP&L 

2016 Mill U  

2017  

2018 	 ■  

2019 11111= U  

2020 

2021 

2022 

2023 MM  

2024 MIN El  

2025 

2026 

2027 

2028 

Shaded year represents base year 

U  

U 

■ 

681,141 	103 

1,358,561 	207 

2,037,841 	310 
2,717,122 	414 

4,086,849 	620 

5,434,243 	827 

5,434,243 	827 
5,434,243 	827 

5,449,132 	827 

5,434,243 	827 

5,434,243 	827 

5,434,243 	827 

5,449,132 	827 

Native system energy requirements in 2009-2013 reftec ransmission losses adjusted to reflect exclusion 
of smelter load 

Values are net of DSM 

Key Economic and Demographic Influences - The key influences on the load forecast include economic 
activity, changes in retail prices, increases in heating and cooling equipment efficiencies, energy 

conservation, and the continued stable base of large industrial load. With respect to the economic and 

demographic influences, number of households is used to project the number of rural system 

customers, and average household income is one of the key inputs in the rural system energy model. 

Number of households and average household income are expected to show little growth over the 

forecast period and are contributing factors to projected low growth in number of customers and 

average energy consumption per customer over the next 15 years. Refer to Appendix A, 2013 Load 
Forecast, Section 4, for additional discussion on the economic outlook. 
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The forecast reflects projected increases in retail electricity prices of nearly 40% from 2014-2016 for 

rural system customers. For rural system customers, the elasticity of consumption with respect to price 

is -0.18 and was derived using the regression models developed to forecast average energy 

consumption for each Member distribution cooperative. Projections of energy and peak demand for the 

2010  large industrial customers included in the forecast were based on a qualitative approach that 

included consideration of price increases and customer ability to respond. After much discussion and 

consideration of customers' processes and operating characteristics, management concluded that 

energy sales and peak demand for these 20 customers would not decrease as a result of price increases 

planned in the near term. 

The load forecast reflects impacts associated with changes in heating and cooling appliance market 

shares and increases in their respective efficiencies. Over the course of the forecast horizon, the market 

shares for both heating and cooling are projected to increase minimally. The efficiencies in heating and 

cooling equipment is projected to increase at higher rates than market shares; therefore, over the long 

term, the total amount of heating- and cooling-related load is expected to decline slightly. 

The forecast includes the impacts of existing and future DSM and energy efficiency programs. Impacts 

of existing programs are captured indirectly through the historical energy consumption data used in 

developing the forecasting models. The impacts of new programs and growth in existing programs are 

computed and captured in the load forecast as post-modeling adjustments. DSM and energy efficiency 

programs are projected to reduce peak demand and energy consumption by 14 MW and 48,251 MWH 

by 2028. 

The large industrial class customers represent approximately one-third of total system energy 

consumption and one-fourth of total system peak demand requirements. Energy and peak projections 

for this class include only those customers that are currently being served. 

The key economic and demographic assumptions upon which the load forecast is based are discussed in 

Section 4.6.3. 

The 2013 Load Forecast assumed 20 large industrial customers; however, there are currently 21 large industrial 

customers on the Big Rivers system. One of the 21 large industrials was expected to remove service after 

operations were shut down; however, it chose to maintain service at the site at a de minimis level of capacity and 

energy. 

n  Historically, due to the unpredictability of economic development successes and the significant increase in load 

resulting from the addition of new customers, Big Rivers' projections of energy and peak demand for the large 

industrial class reflect the base historical year values adjusted for known and measureable changes in consumption 

for existing customers, and new growth corresponding to potential customers that have a high likelihood of being 

served in future years. 
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1.6 Planned Resource Acquisitions 

Big Rivers has no need for new capacity through 2028 to maintain an adequate reserve margin. In 

addition to existing capacity, Big Rivers has access to the wholesale power markets to buy and sell 

energy to maximize Member value and meet fluctuations in owned generation resource availability. 

Figure 1.5 

Projected Capacity and Peak Demand Requirements (MW) 
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MN Owned Capacity 
	

SEPA Capacity -Peak Forecast 

Owned Capacity includes 312 MW of contract capacity from HMP&L 

SEPA Capacity includes 178 MW of Big Rivers capacity and 12 MW of HMP&L capacity 
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Table 1.4 
Projected Capacity and Peak Demand Requirements (MW) 

SEPA 

	

System 	 Contract 
Peak 	DSM Owned Maximum Total Capacity 

Demand Programs Capacity Capacity Capacity Se:; plus 
Year (MW) (MW) (MW) (MW) (MW)  

2013 	772 
2014 	■ 
2015 
2016 
2017 
2018 
2019 	1.11 
2020 
2021 	1.1 
2022 
2023 -
2024 
2025 
2026 
2027 	111M 
2028 

[1.1 System peak demand represents the sum of rural system coincident peak 

demand plus all non-rural demand, plus transmission losses 

12] Total energy requirements include transmission losses 

[3] Owned capacity values include resource capacity and energy from HMP&L 

Station Two that is available to serve Big Rivers' needs 

[4] SEPA capacity is firm 

For the development of the base case plan, as well as for sensitivity cases, a list of potential resource 

additions was developed for the resource assessment modeling process. This list of resources defines 

the options that the resource assessment model is able to choose in order to meet planning reserve 

criteria. The list of potential additions includes traditional supply-side options, renewable supply-side 

options, and energy efficiency programs that were selected in the DSM screening process. Big Rivers' 

resource assessment was developed using the Strategist Integrated Planning System, a Ventyx product, 

which is discussed in Section 9. The complete list of resource options is discussed in Sections 9 and 10. 
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Operating characteristics and associated costs for supply-side resources listed above were taken from 

the Energy Information Administration's ("EIA") 2014 Annual Energy Outlook12  with modifications to 

certain variables based on GDS' involvement in recent generation feasibility analyses and construction 

monitoring. Tables in Section 9 contain cost and operational characteristics associated with potential 

supply-side options. 

Big Rivers has worked diligently to improve operating efficiencies in its generating fleet since regaining 

control of its units in 2009. Base load unit heat rate has improved 420 BTU/kWh or 3.8% in the 4-year 

period from 2009 to 2013. Refer to Section 9.1 for further details regarding improvements in operating 

efficiency. 

1.7 Key Issues or Uncertainties 

Uncertainties in several key variables were addressed using a sensitivity case approach. In addition to 

the Base Case, cases were developed that factored in: 

1. Fuel Price Sensitivity, 

2. Energy Market Price Sensitivity, 

3. Capacity Market Price Sensitivity, 

4. Load Sensitivity (Weather), 

5. Load Sensitivity (Economics), 

6. Replacement Load Sensitivity, 

7. Carbon Tax Sensitivity, 

8. Renewable Portfolio Standard Sensitivity, and 

9. Environmental Compliance Sensitivity. 

Table 10.4 contains expansion plans associated with the sensitivity cases and demonstrates the changes 

in timing and resource types associated with resource additions. 

1.8 Three-Year Action Plan 

No generating resource acquisition steps are necessary over the next 3 years of the IRP, and no 

additional resources are required to maintain adequate reliability throughout the planning horizon 

under base case assumptions. Please see Section 12 for more details on Big Rivers' Action Plan. 

12 
http://www.eia.gov/analysis/projection-data.cfm#annualproj  
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2. 	Planning Process 

Big Rivers has a robust strategic planning process and works to incorporate corporate strategic planning 

initiatives into all planning processes. In preparation of the Resource Assessment required by this IRP, 

Big Rivers updated its load forecast, financial forecast, and DSM study. Additionally, Big Rivers 

incorporated the recommendations made by the Commission Staff in its report on Big Rivers' 2010 IRP. 

Appendix C of this IRP provides a cross-reference of those Commission Staff recommendations and this 

2014 IRP. The results from these studies and Staff recommendations provided the inputs required to 

model the Big Rivers' system with respect to the integration of existing and future capacity resources. 

2.1 Big Rivers' Strategic Plan 

Despite the smelter contract terminations, which had a significant impact on Big Rivers' revenues and 

resource plans, Big Rivers' mission remains unchanged: to safely deliver low-cost, reliable wholesale 

power and the cost-effective shared services desired by our Members. Big Rivers' strategic objectives 

are as follows: 

• Meet our Members' reliability needs and regulatory compliance requirements in the most cost-

effective manner, 

• Provide cost-effective shared services desired by our Members, 

• Proactively manage assets for the benefit of all Members, 

• Maintain a comprehensive and least-cost environmental compliance strategy, 

• Considering risks and benefits, manage the volatility of rates to Members and Big Rivers' net 

margin, 

• Meet key financial forecast metrics and maintain at least two investment grade credit ratings of 

BBB- or Baa3 or higher, 

• Continue Big Rivers' emphasis on safety for employees, Members, contractors, and the public, 

• Maintain a well-trained, engaged workforce dedicated to teamwork and the success of Big 

Rivers and its Members, and 

• Proactively enhance Big Rivers' reputation and maintain and/or build trust with key 

stakeholders. 

Environmentally 
Conscious 

Values 
Excellence 

 

Respect for the 
Employee 

  

Member and 
Community 

Service 

 

Integrity 
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Big Rivers continues to implement its plan to mitigate the loss of smelter load. Through a focused 

approach on maximizing Member value and maintaining long-term financial viability, Big Rivers 

continues to aggressively pursue its mission — providing the services to its Members for which it was 

created. 

2.2 Load Forecast 

The load forecast used for this analysis (the "2013 Load Forecast") was completed in April 2013, and was 

subsequently approved by Big Rivers' Board of Directors in April 2013, and by the U. S. Department of 

Agriculture's Rural Utilities Service ("RUS") in June 2013. Additional sensitivities to the 2013 Load 

Forecast were developed and included in this IRP process. 

The forecast is developed using a "bottom-up" approach, as forecasts are developed individually for 

each of Big Rivers' three Member distribution cooperatives and aggregated to the Big Rivers level. 

Preliminary forecasts are presented to each of the Members for review and revisions prior to 

development of the final Big Rivers forecast. Review meetings are held in person and via webinars. 

The forecast is developed using both quantitative and qualitative methods. A series of econometric 

models are used to forecast energy consumption and peak demand for rural system customers. 

Projections for 20 large industrial customers are based on historical consumption and peak demand, 

combined with information received from the management of Big Rivers' Members regarding future 

plans and operations. 

Big Rivers continues to review its load forecasting process and make enhancements as new information 

and technologies become available. Big Rivers and GDS will continue to monitor industry advancements 

and best practices to continue to enhance future forecast accuracy. 

See Section 4 for further details of the 2013 Load Forecast. 

2.3 Demand-Side Management13  Study 

DSM measure lists were developed in an effort to address different customer classifications and end-use 

types. The measure list was restricted to DSM measures and practices that are currently commercially 

available. These are measures that are of most immediate interest to program planners.14  

Significant detail is needed to estimate the average and total savings potential for individual measures 

or programs. Estimates of annual measure savings, costs, and useful lives were developed using various 

technical reference manuals ("TRM"), energy modeling software ("REM/Rate"), energy calculations, 

evaluation reports, and other secondary sources15. Program participation rates were developed using 

13 
In the context of Big Rivers' IRP, demand-side management is defined as all activities designed to impact 

electricity use, including demand- response and energy efficiency programs. 
14 

About 100 individual measures were analyzed in the DSM portion of the IRP. After accounting for adjustments 

for different building types, housing characteristics and measures targeting space heating and cooling end-use, the 

number grew to exceed 200 measure permutations. 
15 

TRMs: GDS relied primarily on the Indiana Technical Resource Manual, which was provided directly to GDS by 

the Indiana Utility Regulatory Commission. GDS also utilized the Mid-Atlantic Technical Reference Manual: 
http://www.neep.org/Assets/uploads/files/emv/emv-products/TRM_March2013Version.pdf.  
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various data sources including building characteristic data from current Big Rivers' appliance saturation 

studies, EIA regional data 16, and budgeting parameters, such as the level of incentives to be paid to 

retail Members for installing energy efficiency measures through Big Rivers' DSM programs. 

Big Rivers evaluates the cost-effectiveness of specific DSM measures when determining which DSM 

programs to implement. The net present value of costs vs. benefits is assessed, i.e., the costs to 

implement the measures are valued against the savings or avoided costs. The resultant benefit/cost 

ratios, or tests, provide a summary of the measure's cost-effectiveness relative to the benefits of its 

projected load impacts. Measures were screened using the GDS Benefit/Cost Screening Model, which is 

an analysis tool designed to evaluate the costs, benefits, and risks of DSM programs and services. 

The main criterion Big Rivers used to screen DSM measures was the Total Resource Cost ("TRC") test. 

The TRC test measures the net costs of an energy measure or program as a resource option based on 

the total costs of the program, including both the participant's and the utility's costs (the "typical" 

California tests)". The benefits include the avoided electric supply costs, the reduction in transmission, 

distribution, generation, and capacity costs valued at the marginal cost for the period when there is an 

electric load reduction, and the savings of other resources such as fossil fuels and water. All equipment 

costs, installation, operation and maintenance, tax credits, cost of removal, and administration costs18  

are included in this test. Results are typically expressed as either net benefits or benefit-to-cost ratio. 

The analysis performed to prepare this IRP represents the 2014-2028 timeframe, although the primary 

analytical focus for DSM programs is the first three years. This technique was used to concentrate on 

the near-term, while recognizing that course corrections due to evolving markets, technologies and 

regulations may be made along the way. A complete list of the DSM programs, their annual impacts and 

long-term savings potential are presented in greater detail in Section 5 of this IRP and in the DSM 

Potential Study provided in Appendix B. 

2.4 Resource Assessment 

Big Rivers' resource assessment is developed using the Strategist Integrated Planning System. This 

model, which is licensed to GDS by Ventyx, has the capability to simulate production operations and 

REM/Rate: According to the Architectural Energy Corporation, "REM/Rater"' is a user-friendly, yet highly 
sophisticated, residential energy analysis, code compliance and rating software developed specifically for the 
needs of HERS providers," http://www.archenergy.com/products/remrate.  

Energy Calculations: In some cases GDS performed independent energy savings calculations using a variety of 
source data. GDS also relied on the various ENERGY STAR savings calculators that are provided on the ENERGY 
STAR Energy Efficient Products webpages: http://www.energystar.gov/certified-products/certified-
products?c=products.prfind_es_products. The DSM potential study provided in Appendix B provides a full listing 
of all energy savings assumptions and sources. 
16 

http://www.eia.gov/consumption/commercial/data/2003/index.cfm?view=characteristics  
17 

http://www.epa.govicleanenergv/documents/suca/cost-effectiveness.pdf  
18 

Administrative costs were included in the evaluation of the cost-effectiveness of the portfolio of programs. 

These costs were not included in the measure-level screening of specific technologies. This approach aligns with 

the EPA Guide for Conducting Energy Efficiency Potential Studies (November 2007). 

http://www.epa.gov/cleanenergy/documents/suca/potentialguide.pdf  
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develop least cost expansion plans. The production operations simulation establishes the optimal 

dispatch of generating resources and calculates the associated costs. The development of least cost 

expansion plans includes comparisons of all combinations of potential resource additions to determine 

the portfolio of expansion units necessary to achieve planning reserve margin criteria at the lowest cost. 

Big Rivers' existing generating resources are modeled using the Strategist Generation and Fuel module 

("GAF"). The existing units are dispatched against the 2013 Load Forecast, which is described in Section 

4. The 2013 Load Forecast is modeled using the Strategist Load Forecast Adjustment module ("LFA"). 

To address uncertainties related to multiple variables, the production simulation and expansion 

planning analysis is used to develop a base case and a number of sensitivity cases. The base case 

includes (1) the base load forecast, (2) the energy efficiency ("EE") programs included in the $1 million 

annual energy efficiency expenditure case, (3) base fuel price projections, and (4) base market price 

projections as a source of economy energy purchases. In addition to the base case, 17 sensitivity cases 

were developed, all of which are discussed in greater detail in Section 9. 

Refer to Section 4.7 for further discussion of the alternative load forecast scenarios and Section 12 for 

discussion of the action plan. 
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3. 	Changes since the 2010 IRF 

Big Rivers' 2010 IRP was filed with the Commission on November 15, 2010, and was assigned Case No. 

2010-00443. 

In December 2010, pursuant to the approval received in Case No. 2010-0004319, Big Rivers became a 

transmission-owning member of MISO and placed its transmission and generating assets under MISO's 

functional control. Big Rivers participates in MISO's coordinated long-term and short-term planning 

processes, including compliance with MISO tariff Module E-1 for Resource Adequacy.2°  MISO tariff 

Module E-1 Section 68 up to, but not including, Section 70 and MISO's Business Practice Manual for 

Resource Adequacy ensure there are adequate planning resources available to enable load serving 

entities to reliably serve Load. See Section 7 for more details on MISO's planning process. 

On August 20, 2012, Century Aluminum of Kentucky General Partnership ("Century") gave notice 

terminating its retail power contract for its aluminum smelter in Hawesville, Kentucky ("Century 

Hawesville"), effective August 20, 2013. In response to that notice, Big Rivers began implementing a 

plan it had developed to address the potential loss of one or both of the aluminum smelters on the Big 

Rivers system (the "Mitigation Plan"). The Mitigation Plan calls for Big Rivers to immediately begin 

(i) preparing a rate case to address revenue associated with the loss of a smelter; 

(ii) marketing all available power when the market price is greater than marginal generation cost, 

either through increased off-system sales or by acquiring replacement load; 

(iii) reducing costs and scaling back operations, including temporarily idling generating units when 

the price of power does not support the cost of generating; and 

(iv) exploring the possibility of selling or leasing generating units. 

On December 17, 2012, Big Rivers sent the Commission a letter requesting that the filing date for its 

next IRP be postponed from November 15, 2013, to November 15, 2014, to allow Big Rivers time to 

pursue the Mitigation Plan and to achieve more certainty around its load and resources. On January 29, 

2013, the Commission issued an order in Case No. 2013-00034 granting Big Rivers a six-month extension 

until May 15, 2014, to file this IRP. 

Big Rivers filed a rate case to address the loss of the Century Hawesville load and other revenue 

shortfalls on January 15, 2013. That case was assigned Case No. 2012-00535.21  Shortly thereafter, on 

January 31, 2013, Alcan Primary Products Corporation ("Alcan") gave notice terminating the retail power 

contract for its aluminum smelter in Sebree, Kentucky, which was later purchased by Century (the 

"Century Sebree" smelter). The termination of the retail power contract for Century Sebree was 

19 
In the Matter of: Application of Big Rivers Electric Corporation for Approval to Transfer Functional Control of its 

Transmission System to Midwest Independent Transmission System Operator, Inc., Case No. 201 0-00043. 

Subsequent to this proceeding, MISO changed its name from Midwest Independent Transmission System 

Operator, Inc., to Midcontinent Independent System Operator, Inc. 
20  

Available at MISO's website: https://www.misoenergy.org/Pages/Home.aspx  
21 

In the Matter of: Application of Big Rivers Electric Corporation for a General Adjustment in Rates, Case No. 2012-

00535. 
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effective January 31, 2014. In response to the Century Sebree contract termination, Big Rivers filed a 

second rate case (Case No. 2013-0019922) on June 28, 2013, and continued its efforts to mitigate the 

impacts of the smelter contract terminations. Due to the short timeframe since issuance of the order in 

Case No. 2013-0199 on April 25, 2014, analysis for the preparation of this IRP includes the rates 

proposed in that case. 

In an effort to allow Century Hawesville and Century Sebree to continue operating and to preserve the 

nearly 1,200 direct jobs and other economic benefits at those facilities, Big Rivers, Kenergy (which is the 

retail electric supplier to the smelters), and Century, entered into agreements that would allow the 

smelters to continue to operate by allowing them to purchase energy at market-based rates, without 

imposing any additional costs on Big Rivers or the remaining retail ratepayers served from the Big Rivers' 

system than would have been necessary had the smelters closed. The Commission approved those 

agreements in Case Nos. 2013-0022123  and 2013-00413.24  

When it filed Case No. 2012-00535, and because of the depressed power market at that time, Big Rivers 

anticipated substantially reducing its expenses by temporarily idling one generating station on August 

20, 2013, until Big Rivers secured replacement load or until the wholesale power market improved 

sufficient to justify returning that plant to service. When it filed Case No. 2013-00199, Big Rivers 

anticipated further reducing its expenses by temporarily idling a second generating station on January 

31, 2014, until Big Rivers secured replacement load or until the wholesale power market improved 

sufficient to justify returning that plant to service. The strategy to idle the Kenneth C. Coleman and D. B. 

Wilson generating stations was an integral part of the Plan. 

At this time, Big Rivers has idled, or is in the process of idling, the Coleman Station. As Big Rivers is a 

member of MISO, Big Rivers filed an Attachment Y notification with MISO prior to idling a generation 

resource, and participated in studies to determine whether the Coleman Station was needed for 

reliability with Century Hawesville operating. As a result, Coleman Station was designated a System 

Support Resource ("SSR"), and Big Rivers was reimbursed for all costs of operating Coleman Station as 

an SSR. Century has installed equipment and secured MISO and SERC approval that allowed Big Rivers 

to idle Coleman Station on April 30, 2014 even with Century Hawesville operating. 

With regard to the Wilson Station, the Mitigation Plan calls for Big Rivers to mitigate the rate increases 

required as a result of the smelter contract terminations by increasing off-system sales or finding 

replacement load. Due to recent, favorable conditions in the wholesale power market, Big Rivers has 

made forward power sales from Wilson that has enabled Big Rivers to postpone the idling of the Wilson 

Station until February 2015 and possibly beyond. 

22 
In the Matter of: Application of Big Rivers Electric Corporation for a General Adjustment in Rates, Case No. 2013-

00199. 
23 

In the Matter of: Joint Application of Kenergy Corp. and Big Rivers Electric Corporation for the Approval of 

Contracts and for a Declaratory Order, Case No. 2013-00221. 
24 

In the Matter of: Joint Application of Kenergy Corp. and Big Rivers Electric Corporation for the Approval of 

Contracts and fora Declaratory Order, Case No. 2013-00413. 
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In addition to those power sales from Wilson, Big Rivers has begun to have success in acquiring 

replacement load. Replacement load, as further discussed in Section 4.2.4, is expected to take many 

forms, including both economic development efforts and entering into bilateral contracts with 

counterparties inside and outside of Kentucky. Since the end of October 2013, Big Rivers has 

successfully secured 92 MW of replacement load, including an agreement with a Nebraska consortium 

for 67 MW of replacement load beginning in 2018 and 25 MW of growth in native load due to new 

customer additions. Although the replacement load is not yet sufficient to further postpone idling the 

Coleman generating station, Big Rivers continues to seek additional replacement load, and is actively 

negotiating potential arrangements with other businesses, including other Kentucky-based utilities and 

multiple out-of-state prospects. Big Rivers also continues to pursue the possibility of selling or leasing 

one or more generating units. 

The loss of the smelter loads, the idling of the Coleman and/or Wilson Stations, and implementation of 

the Mitigation Plan are the most significant changes in Big Rivers' resource planning since Big Rivers filed 

the 2010 IRP. In addition, Big Rivers has performed a reserve margin study, updated its load forecast, 

and updated its DSM analysis. 

As a result of the smelter contract terminations, Big Rivers' power supply requirements were reduced by 

approximately 850 MW and 7,300 GWh per year. Replacement load already secured by Big Rivers is 

expected to increase power supply requirements by at least 92 MW by 2022. 

3.1 Changes to the Load Forecast 

3.1.1 Load Forecasting Methodology 

Since the 2010 IRP, Big Rivers has updated portions of its load forecast methodology. Previously, 

projections of Members' contributions to Big Rivers' rural system peak demand were based on 

projections of rural system energy requirements and assumed load factors. For the 2013 Load Forecast, 

an econometric model was developed to project Big Rivers' rural system peak, by month, and 

aggregated based on the Members' coincidence factors developed for each cooperative. The 

econometric model was used to develop projections in 2013-2017. Projections for 2018-2028 were 

based on the energy forecast and the average load factor derived for years 2013-2017 from the energy 

and peak demand econometric models. 

3.1.2 Updated Energy and Peak Demand Forecast 

Since filing the 2010 IRP, Big Rivers has commissioned GDS to prepare two formal load forecasts, and Big 

Rivers updates its internal load forecast on a more frequent basis to meet MISO forecasting 

requirements and internal planning needs. Figures 3.1 through 3.3 present projected native system 

requirements from the 2010 IRP, the 2011 Load Forecast, and the 2013 Load Forecast. The 2013 Load 

Forecast was used in development of the 2014 IRP; however, as part of this IRP planning process, a 

number of sensitivities were performed to provide further analysis and insights to customer 

consumption possibilities in the future. Energy and peak demand requirements represent Big Rivers' 

native system load and exclude smelter and HMP&L requirements. 
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The growth rate in number of customers has fallen slightly with each new forecast, due to the lower 

trend in historical growth and the lower outlooks in the number of projected households. 

The forecast of total energy requirements was lowered in both the 2011 and 2013 forecasts. Total 

energy is a function of number of customers and energy use per customer, and both components were 

lowered in both forecasts. Average energy consumption has leveled in recent years due primarily to 

increases in appliance efficiencies and energy conservation. Furthermore, the 2013 forecast reflects 

price increases in 2014-2016 that cause average use per residential and small commercial customer to 

decline slightly. 

Consistent with the lowering of the energy forecasts in the 2011 and 2013 studies, the projections of 

peak demand were also lowered. The impacts of new energy efficiency programs are reflected in the 

2011 and 2013 forecasts. 
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Table 3.1 
Comparison of Projected Number of Customers 

Actual 2010 IRP 

2011 
Load 

Forecast 

2013 
Load 

Forecast 
2002 103,482 

2003 104,764 

2004 106,414 

2005 107,883 

2006 109,329 

2007 110,585 

2008 111,693 

2009 111,923 112,492 

2010 112,391 113,497 

2011 112,888 114,870 112,972 

2012 113,252 116,410 113,995 

2013 117,975 115,512 113,584 

2014 119,519 

2015 121,046 

2016 122,559 

2017 124,064 

2018 125,574 

2019 127,088 

2020 128,596 

2021 130,081 

2022 131,521 

2023 132,906 

2024 

2025 

2026 

2027 

2028 

Figure 3.1 
Number of Customers 

[REDACTED] 

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 

Actual 	-2010 IRP -2011 Load Forecast 	2013 Load Forecast 
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Table 3.2 
Comparison of Projected Native Energy Requirements (GWh) 

Actual 
Weather 
Adjusted 2010 IRP 

2011 Load 
Forecast 

2013 
Load 

Forecast 
2002 3,233 3,174 

2003 3,088 3,148 

2004 3,159 3,219 

2005 3,260 3,251 

2006 3,214 3,281 

2007 3,353 3,288 

2008 3,340 3,323 

2009 3,231 3,277 3,371 

2010 3,474 3,346 3,403 

2011 3,377 3,369 3,437 3,355 

2012 3,320 3,320 3,472 3,366 

2013 3,503 3,398 3,346 

2014 3,539 

2015 3,579 

2016 3,619 

2017 3,666 

2018 3,712 

2019 3,758 

2020 3,799 

2021 3,846 

2022 3,892 

2023 3,936 

2024 

2025 

2026 

2027 

2028 

Figure 3.2 
Energy Requirements 
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Table 3.3 
Comparison of Projected Native Peak Demand (MW) 

2011 	2013 
Weather 	 Load 	Load 

Actual 	Adjusted 2010 IRP 	Forecast 	Forecast 

2002 595 

2003 578 

2004 599 632 

2005 613 618 

2006 626 647 

2007 654 625 

2008 614 629 

2009 668 642 637 

2010 657 645 641 

2011 652 650 648 

2012 654 630 655 

2013 661 

2014 668 

2015 676 

2016 684 

2017 693 

2018 702 

2019 711 

2020 719 

2021 728 

2022 737 

2023 746 

2024 

2025 

2026 

2027 

2028 

Figure 3.3 
Peak Demand 

[REDACTED] 
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3.2 Updates to Demand-Side Management Programs 

Big Rivers has taken a proactive approach to advance Strategy 1 of the 2008 Governor's Intelligent  

Energy Choices plan "to improve the efficiency of Kentucky's homes, buildings, industries and 

transportation fleet by establishing a goal of offsetting at least 18 percent of Kentucky's projected 2025 

energy demand."25  

The 2010 IRP included a DSM Potential Study, which provided an analysis of potential DSM, energy 

efficiency, and demand response programs. Since the 2010 IRP, Big Rivers has implemented a number 

of DSM and energy efficiency programs that were determined to be cost effective. The methodology for 

screening DSM programs currently is the same methodology used in the 2010 IRP. 

Prior to the issuance of the Commission Staffs report on the 2010 IRP, Big Rivers filed a general rate 

application on March 1, 2011. That application was assigned Case No. 2011-00036.26  In that 

application, Big Rivers proposed annual DSM and energy efficiency program funding of $1.0 million for a 

period of five years. In its orders dated November 17, 2011, and January 29, 2013, in that proceeding, 

the Commission approved Big Rivers' DSM/EE funding proposal and directed Big Rivers to file semi-

annual reports on the status of its DSM/EE programs. Big Rivers has filed such reports on January 31, 

2012, July 31, 2012, January 31, 2013, July 31, 2013, and January 31, 2014. 

In response to a letter dated November 29, 2011, from the Commission's Executive Director, Big Rivers 

filed tariff sheets for each of its ten (10) DSM/EE programs on March 16, 2012. The Commission opened 

Case No. 2012-0014227  to review these programs. The Commission allowed these programs to go into 

effect subject to change, and issued its order approving them on August 22, 2012. On February 22, 

2013, Big Rivers filed tariffs to revise and expand its DSM/EE programs (Case No. 2013-0009928). Big 

Rivers' revisions primarily addressed additional incentives for interested customers to participate in 

these programs. Big Rivers' expansion also included two new programs — a commercial program for 

high-efficiency heating, ventilation, and air-conditioning equipment, and a high-efficiency outdoor 

lighting program. On March 21, 2013, the Commission issued its order approving the proposed changes 

to seven (7) of the previously approved programs, and opening an investigation into the other programs. 

On June 6, 2013, the Commission issued its order approving the proposed changes to the three (3) other 

original programs, and approving the two (2) additional programs. Big Rivers continues to work with its 

Members to implement and monitor the performance of these DSM/EE programs. Much of this work is 

done through a DSM/EE Working Group consisting of Big Rivers', and its Members' employees, which 

meets monthly. Further discussion of DSM is provided in Section 5 and in the DSM Potential Study in 

Appendix B of this IRP. 

25  See http://energy.ky.gov/Documents/Final  Energy Strategy.pdf. 

26  In the Matter of: Application of Big Rivers Electric Corporation for a General Adjustment in Rates, Case No. 2011-

00036. 

27  In the Matter of: Tariff Filing of Big Rivers Electric Corporation to Implement Demand-Side Management 

Programs, Case No. 2012-00142. 

28  In the Matter of: Tariff Filing of Big Rivers Electric Corporation to Revise and Implement Demand-Side 

Management Programs, Case No. 2013-00099. 
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3.3 Updates to the Transmission System 

With respect to the improvement and more efficient utilization of Big Rivers' existing transmission 

facilities, since the 2010 IRP was filed, Big Rivers constructed new transmission lines to strengthen the 

subtransmission network and to serve our Members' new delivery point substations. Big Rivers also 

reconductored sections of 69kV and 161kV lines and energized a new 345kV interconnection to improve 

power transfer both on and off the Big Rivers' transmission system. Big Rivers is working through the 

phases to loop an existing Big Rivers-owned circuit to result in a second Big Rivers 161kV interconnect to 

the KU Matanzas substation. Big Rivers also upgraded microwave communications infrastructure and 

completed the replacement of the two-way radio system of Big Rivers and its three Members. Each 

company now operates its own two-way radio system. These new systems share a common backbone 

infrastructure and accommodate two-way radio communications among the four companies during 

emergency situations. See Section 6 for more details on these activities. 

3.4 Changes in Resource Assessment 

As mention earlier in this section, two aluminum smelters terminated their retail power contracts 

effective in 2013 and 2014, reducing peak demand by approximately 850 MW. While the 2010 IRP 

reflected a need for new capacity under the base case beginning in 2022, the current IRP reflects no 

additional need for capacity under the base case at any point during the next 15 years. 

The methodology and modeling process used in development of the 2014 IRP remains the same as the 

2010 IRP; however, additional planning scenarios have been developed during the 2014 IRP process to 

provide a more robust modeling and planning effort. Please refer to Section 9 for details. 
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4. 	Load Forecast 

The 2014 IRP is based on Big Rivers' 2013 Load Forecast base case; however, a number of sensitivities 

were completed in the IRP planning process. The load forecast is generally updated every two years by 

GDS; however, Big Rivers makes updates as needed for planning purposes.29  The 2013 Load Forecast 

was completed in April 2013 and approved by Big Rivers' Board of Directors. The most recent historical 

year included in the 2013 Load Forecast is 2012, and the base forecast year for both that load forecast 

and this IRP is 2013. The forecast horizon covers years 2013 through 2028. 

4.1 Total System Forecast 

Total system energy and peak demand requirements are projected to reach 	GWH and 	MW 

by 2028. Total system requirements include native system, replacement, and HMP&L load. Refer to 

Section 4.2.4 below for a discussion of replacement load, which is defined as current and future sales 

corresponding to approximately 800 MW of capacity available to Big Rivers following the smelter 

contract terminations. Total system load factor is currently running just under 60 percent and is 

expected to increase to 66 percent by 2021, when the full 800 MW of replacement load is under 

contract. 

Native system energy and peak demand requirements (total load excluding replacement and HMP&L 

requirements) are projected to MIN at average compound rates of IF and 11%, respectively, per 

year from 2013 through 2028. Native energy requirements are projected to MN in 2015 and 2016 in 

response to projected retail price increases. Native peak demand is projected to 	by 

approximately I MW per year from 2013 through 2028. Replacement load enters the forecast in 2016 

at 103 MW at 75% load factor, and increases to 827 MW (with losses) at the same load factor by 2021. 

Tables 4.1 and 4.2 present projected total system energy and peak demand requirements. Tables 4.3 

and 4.4 present monthly projections of energy requirements and peak demand for the first two years of 

the forecast. 

A review of the 2013 Load Forecast was completed during February 2014, which included an analysis 

and comparison of energy and peak demand projections for 2013 to actual values for the year. Actual 

2013 energy and peak demand values were weather adjusted to provide for a comparison of data on the 

same basis (projections reflect normal weather). The energy requirements forecast variance (forecast v. 

actual) for 2013 was 0.6 percent, the winter peak variance was 1.6 percent, and the summer peak 

variance was 1.2 percent. The 2013 Load Forecast was not updated prior to its use in development of 

this IRP, as no material changes warranted adjustment; however, a number of additional sensitivities 

were prepared during the IRP process. See Section 10 for a listing of the sensitivities. 

29  Big Rivers secures financing from RUS. RUS requires Big Rivers to update its load forecast every two years and to 

submit the forecast to RUS for review and approval. RUS approved the 2013 Load Forecast on June 26, 2013. 
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Table 4.1 

Historical and Projected Energy Requirements 

Member Coop 
Retail Sales 

(MWH) 
Distribution 

Losses (%) 

Rig Rivers 
Energy Sales 

00,W1-0 
Replacement 

Load (V1WH) 

G&T 
Losses 

(MWH) 

HMP&L 

(MINH: 

Total Energy 
e..5ents 

2009 3,092,391 3.5% 3,206,088 109,411 591,442 3,906,942 

2010 3,317,423 3.7% 3,445,715 117,589 646,412 4,209,716 

2011 3,279,929 3.1% 3,385,501 115,534 622,398 4,123,434 

2012 3,367,558 3.5% 3,488,924 119,064 618,841 4,226,829 

2013 3,186,069 3.5% 3,300,904 112,647 626,559 4,040,110 

2014 

2015 

2016 658,800 

2017 1,314,000 

2018 1,971,000 

2019 2,628,000 

2020 3,952,800 

2021 5,256,000 

2022 5,256,000 

2023 5,256,000 

2024 5,270,400 

2025 5,256,000 

2026 5,256,000 

2027 5,256,000 

2028 5,270,400 

Shaded year represents base year 

Transmission losses adjusted in 2009-2013 to reflect the exclusion of smelter load impacts 

HMP&L based on HMP&L load forecast 

Values are net of DSM 
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Table 4.3 

Monthly Energy Sales by Sector and Total Generation 

HMP&L 
(MWH) Month 

2014 	1 

2014 2 

2014 3 

2014 4 

2014 5 

2014 	6 

2014 	7 

2014 8 

2014 9 

2014 10 

2014 11 

2014 12 

2015 1 

2015 2 

2015 3 

2015 4 

2015 5 

2015 6 

2015 7 

2015 8 

2015 9 

2015 10 

2015 11 

2015 12 

Rural Energy 
Requirements 

(MWH) 

Direct Serve 
Energy 

Requirements 
(MWH) 

Generation 
& 

Transmission 
Losses 
(MWH) 

Total System 
Energy 

Requirements 
(MWH) Year 

Values are net of DSM 
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Table 4.4 

Monthly Peak Demand by Sector and Total System 

Year Month 
2014 	1 

Rural 
Demand 

Requirements 
(MW) 

Direct Serve 
Demand 

Requirements 
(MW) 

Generation 
& 

Transmission HMP&L 
Losses (MW) (MW) 

Total System 
Demand 

Requirements 
(MW) 

    

2014 

2014 

2014 

 

2 

3 

4 

 

  

  

2014 5 

2014 6 

2014 7 

2014 8 

2014 9 

2014 10 

2014 11  

2014 12 

2015 1  

2015 2  

2015 3  

2015 4 

2015 

2015 6 

2015 7 

2015 8 

2015 

2015 
	

10 

2015 11 

2015 12 

Values are net of DSM 
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4.2.4 Replacement Load 

The 2013 Load Forecast includes replacement load, which is defined as current and future sales 

corresponding to approximately 800 MW of capacity available to Big Rivers following the smelter 

contract terminations. Replacement load is envisioned to take any of a number of forms: market sales, 

economic development load, long-term power agreements, capacity sales, or other potential 

transactions that bring value to Big Rivers' Members. Big Rivers has taken steps to mitigate the effects 

of smelter contract terminations, including implementation of a Load Concentration Analysis and 

Mitigation Plan (the Mitigation Plan) that was submitted to the Commission under a petition for 

confidential treatment in Big Rivers' response to Item 44b of Kentucky Industrial Utility Customers, Inc.'s 

Second Request for Information in Case No. 2012-0006331  filed on July 6, 2012. The plan calls for several 

steps. 

Big Rivers implemented the first steps when it petitioned the Commission for rate relief in Case Nos. 

2012-00535 and 2013-00199 to help address the forecasted revenue shortfalls stemming from the 

smelter contract terminations. The second step calls for Big Rivers to market all excess power when the 

market price is greater than marginal generation cost. From a forecast standpoint, the market prices in 

MISO for the near term indicate that off-system sales margins will likely remain depressed, so this step is 

not expected to prevent Big Rivers from idling the Coleman Station in the near term, although Big Rivers 

has executed a forward sale of power from Wilson Station through the end of February 2015. 

The third step calls for Big Rivers to idle or reduce generation when the market price does not support 

the cost of generating. Big Rivers is addressing this step with plans to temporarily idle the 443 MW 

Coleman Station. Because the wholesale power market continues to be depressed and is not expected 

to support the total production cost of Coleman generation in the near term, Big Rivers plans to idle 

Coleman will eliminate the plant's variable cost of production and reduce the fixed departmental 

expense, labor, and labor overhead costs to Big Rivers' Members. Big Rivers currently projects that 

market prices will return to a level that may justify returning the idled plant to operational status in 

2016 or 2017 as demonstrated in the base case of this IRP; however, the Coleman Station is not required 

to serve replacement load until 2019. Big Rivers will continue to constantly monitor market conditions 

to ensure the Coleman Station provides optimum value to Big Rivers' Members in the future. 

The fourth step calls for Big Rivers to evaluate options to execute forward bilateral sales agreements 

with counterparties, enter into wholesale power contracts, and/or participate in capacity markets to 

find load replacement for the load previously consumed by the smelters. Big Rivers has also considered 

the possibility of selling or leasing generating units and would be willing to pursue such an option should 

it prove beneficial to Big Rivers and its Members. As of the date of this IRP, Big Rivers has offered 

multiple parties the option to purchase the Coleman and Wilson Stations. Despite expecting several 

years for load replacement to achieve full fruition, Big Rivers' mitigation efforts have already resulted in 

a 67 MW sale to begin in 2018 as well as several other current opportunities that look promising. Big 

31 
In the Matter of Application of Big Rivers Electric Corporation for Approval of its 2012 Environmental Compliance 

Plan, for Approval of its Amended Environmental Cost Recovery Surcharge Tariff, for Certificates of Public 
Convenience and Necessity, and for Authority to Establish a Regulatory Account, Case No. 2012-00063. 
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Rivers continues to evaluate a range of options to arrive at the most cost-effective alternatives possible 

for Big Rivers' Members. 

Replacement load is included in the base case and all scenarios and sensitivities for this IRP. Projections 

for replacement load that Big Rivers used in the 2013 Load Forecast are set forth in Table 4.8. 

Table 4.8 

Replacement Load 

Energy 
Sales 

(MINH) 
% Change 

per Yr. 

Peak 
Demand 
(MW) 

Change 
per Yr. 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 658,800 100 

2017 1,314,000 99.5% 200 100.0% 

2018 1,971,000 50.0% 300 50.0% 

2019 2,628,000 33.3% 400 33.3% 

2020 3,952,800 50.4% 600 50.0% 

2021 5,256,000 33.0% 800 33.3% 

2022 5,256,000 0.0% 800 0.0% 

2023 5,256,000 0.0% 800 0.0% 

2024 5,270,400 0.3% 800 0.0% 

2025 5,256,000 -0.3% 800 0.0% 

2026 5,256,000 0.0% 800 0.0% 

2027 5,256,000 0.0% 800 0.0% 

2028 5,270,400 0.3% 800 0.0% 
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implemented by special contract between and among Big Rivers, its respective distribution cooperative 

and the large industrial customer. Any such contract would be submitted to the Commission for review 

in accordance with the principles established by the Commission in Administrative Case No. 327.32  

Special contracts would also require the approval of Big Rivers' Board of Directors and the RUS. In this 

IRP, Big Rivers assumed no specific economic development success in the base case; however, economic 

development is envisioned to be a possible component of replacement load. Please see Section 4.2.4 

for a discussion of replacement load. In the High Economic Sensitivity performed, Big Rivers assumed a 

portion of replacement load was internal load growth driven by economic development success. 

4.2.7 Firm and Non-Firm Load Contracts 

Big Rivers provides wholesale electric service to its three Members: Kenergy, JPEC, and MCRECC. The 

current tariff under which Big Rivers provides service is on file with the Commission;33  that tariff has an 

effective date of February 1, 2014. Big Rivers has no contractual commitments for firm power with any 

retail customers. 

Big Rivers offers a Voluntary Curtailment Rider, which provides a means for potentially reducing system 

peak demand during peak periods. On March 10, 2000, Big Rivers, in conjunction with JPEC, Kenergy, 

and MCRECC, filed the Voluntary Curtailment Rider with the Commission. The Commission approved 

the Voluntary Curtailment Rider as filed in its Order dated April 6, 2000, in Case No. 2000-00116.34  Since 

the rider is voluntary, it is not considered as a means for reducing load in this IRP. As presented in Table 

4.10, there have been four voluntary curtailments, one in 2008 and three in 2009, affecting two 

customers, and reducing load by an estimated 1 to 25 MW. 

Table 4.10 
2000-2013 Voluntary Industrial Curtailment Results 

Load 
Number of Reduction 

Year 	Curtailments 	(MW) 

2000-2007 	 0 	n/a 

2008 	 1 	20 

2009 	 3 	1 to 25 

2010-2013 	 0 	n/a 

4.3 Weather Adjusted Energy and Peak Demand Requirements 

Rural system energy consumption and peak demand are impacted by prevailing weather. Energy sales 

and peak demand for direct serve customers are not weather sensitive. Both extreme and mild weather 

conditions have been experienced over the most recent four years. As measured by degree days, 2010 

32 
In the Matter of: A Review of the Adequacy of Kentucky's Generation Capacity and Transmission System, 

Administrative Case No. 327. 
33 

That tariff is also accessible from Big Rivers' corporate Internet site at www.bigrivers.com/regulatory.  
34 

In the Matter of Joint Tariff Filing of Big Rivers Electric Corporation, Jackson Purchase Energy Corporation, 

Kenergy Corp., and Meade County rural Electric Cooperative Corporation, Case No. 2000-00116. 
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was the hottest year in over 20 years, and 2010 was the coldest year since 1997. More recently, January 

2014 represented one of the most extreme winter months Big Rivers has experienced in the last 20 

years, resulting in a new all-time peak of 741 MW (including losses). Table 4.11 presents actual and 

weather adjusted energy and peak demand requirements for recent years. 

Table 4.11 
Weather Normalized Native System Energy and Peak Demand 

Ererey (MWH) Winter Peak (MW) 
Summez Peak 

Actual Normal Actual Normal Actual Normal 

2004 3,130,003 3,190,560 533 517 599 632 

2005 3,233,941 3,224,651 557 575 613 618 

2006 3,188,056 3,255,225 551 609 626 647 

2007 3,327,805 3,262,908 605 608 654 625 

2008 3,312,709 3,295,072 614 629 611 619 

2009 3,206,088 3,251,489 668 642 606 623 

2010 3,445,404 3,317,219 647 645 657 625 

2011 3,344,964 3,337,053 621 615 652 650 

2012 3,283,877 3,284,501 569 617 654 630 

2013 3,733,783 3,716,653 597 597 609 606 

Values represent energy and peak demand at the distribution level 

Under normal peaking weather conditions, Big Rivers' annual peak demand is projected to occur during 

the summer season. Historical data shows, however, that Big Rivers' actual annual peak demand was 

set during winter months in 2008 and 2009. The impact of severe weather is greater during winter 

months than summer months due to supplemental electric strip heating; therefore, while the base case 

forecast shows Big Rivers to be summer peaking, under the most extreme weather conditions, the 

system is most likely to be winter peaking. 

4.4 Impact of Existing and Future Energy Efficiency and Demand-Side Management 
Programs 

Big Rivers assisted its Members with the implementation of 10 energy efficiency programs in 2010, and 

added two additional programs in 2013 for a total of 12 programs. The projected cumulative impact of 

these programs beginning in 2014 is presented in Table 4.12 and is described in greater detail in Section 

5.1. Across the 2011-2013 timeframe, the programs continued to grow and yield increasing levels of 

deemed savings. Estimated cumulative energy savings have increased from 1,100 MWh in 2011 to 

nearly 14,000 MWh in 2013. Estimated winter peak demand savings have increased from 0.5 MW in 

2011 to over 4.1 MW in 2013. Historical estimated program impacts have been significantly higher than 

modeled impacts due to higher-than-expected Members' member-owners participation rates and lower 

administration costs than assumed, which allowed additional measures to be implemented than 

assumed in previous studies. The impacts of existing programs are quantified indirectly in the 2013 Load 
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Forecast through historical sales. The impacts of new programs and increased participation in existing 

programs are captured in the 2013 Load Forecast through post-modeling adjustments. 

Table 4.12 

Estimated Future DSM Program Impacts 

Year 

Impact on 
Energy 

Requirements 
fre 

Impact on 
Winter Peak 

Demand 
(MW) 

Impact on 
Summer Peak 

Demand 
ifi 

2014 5,022 0.7 0.9 

2015 10,311 1.3 1.3 

2016 15,823 1.9 1.7 

2017 21,518 2.5 2.2 

2018 27,389 3.1 2.6 

2019 33,158 3.6 3.0 

2020 39,034 4.1 3.4 

2021 43,111 4.0 3.3 

2022 48,343 4.4 3.5 

2023 53,686 4.9 3.8 

2024 59,192 5.2 4.0 

2025 65,078 5.6 4.2 

2026 71,506 6.0 4.4 

2027 78,443 6.3 4.6 

2028 86,065 6.7 4.8 

Below are programs that are not tracked for impact because they are educational in nature and/or not 

easily quantifiable. The impact for deemed savings is described in Section 5. 

• Member websites: Each of the Member distribution cooperative websites provides easy-to-use 

Home Energy Suites. The Suites provide education and calculation methods to improve 

efficiency and save energy in the home. Adjustable inputs specific to a home allows customers 

to compare their current energy use to estimated energy use resulting from various 

improvements in efficiency. 

• Energy Use Assessments: These assessments are provided to commercial and industrial 

customers upon request. Walk through energy audits help identify simple and low cost 

efficiency measures that customers can install or implement themselves. Third party service 

providers such as the Kentucky Pollution Prevention Center and Department for Energy 
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Development and Independence" assist customers in achieving energy reduction goals". 

Educational programs are also available for employees of commercial and industrial members. 

• Renewable Energy: Big Rivers offers renewable energy to its Members. Big Rivers has 

purchased energy from an ENERGY STAR® certified Combined Heat and Power ("CHP") project 

operated by Domtar, Inc., a specialty paper manufacturer. The power is generated from wood 

chips that are waste byproducts of the paper manufacturing process. Customers wishing to 

purchase this renewable energy can contract with any of the Members. 

• Energy Savings Analysis: Big Rivers provided energy saving analyses to industrial and large 

commercial customers by combining efforts with the Members, the Department of Energy 

("DOE"37), and the University of Louisville's Kentucky Pollution Prevention Center.38  

• Power Factor Correction: Members' staffs provide assistance to correct lagging power factor at 

a Commercial or Industrial ("C&I") facility. These corrections save money for the customer and 

improve the efficiency of both transmission and distribution facilities. 

• Technology Evaluation: Members' staffs assist in the evaluation and implementation of 

technologies that benefit the productivity, profitability and energy efficiency of a C&I facility. 

4.5 Anticipated Changes in Load Characteristics 

The biggest anticipated change in future load characteristics is the reduction in total load and energy 

requirements resulting from the smelter contract terminations. Load for the two smelters totaled 

approximately 850 MW, and annual energy requirements were just above 7 million MWH at a 98% load 

factor. Except as otherwise noted, all historical and projected load and energy requirements analyzed in 

the development of Big Rivers' 2014 IRP exclude amounts for the two smelters. 

Big Rivers' hourly native system load shape for 2013 is presented in Figure 4.1. The system can be 

summer or winter peaking depending on the severity of seasonal temperatures; however, the system is 

projected to be MN peaking throughout the next 15 years. 

35 
http://energy.ky.gov/Pages/default.aspx  

36 
Kentucky Pollution Prevention Center, https://louisville.edu/kppc/es/technical_services.html  

Kentucky's Department for Energy Development and Independence, http://energy.ky.gov/Pages/default.aspx  
37 

http://energy.gov/ 
38 

https://louisville.edu/kppc/  
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Figure 4.1 

2013 Annual Load Shape 

700 

600 

500 

§ 400 
2 

o 300 _1 

200 

100 

             

 

             

             

 

1 	2 	3 	4 	5 	6 	7 	8 	9 	10 	11 	12 

Month 

  

Annual load duration curves for 2013 are presented in Figures 4.2 and 4.3. Native system load factor is 

approximately 58 percent. Load factor for the direct serve category and HMP&L are slightly higher than 

the system average. 

Figure 4.2 

2013 Annual Load Duration Curve 
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Figure 4.3 
2013 Annual Load Duration Curves by Sector 
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Residential Consumption — Average kWh use per customer has leveled in recent years due primarily to 

energy conservation, reductions in lighting consumption associated with federal lighting standards, and 
increases in appliance efficiencies. Consumption is projected to 

over the long term. Figure 4.4 presents average 
monthly kWh per customer for historical and projected periods. 

Figure 4.4 
Average Monthly Residential kWh Consumption per Customer by Year 
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4.6 Load Forecast Methodology 

Big Rivers' 2013 Load Forecast was developed using quantitative and qualitative methods. Econometrics 

was used to develop forecasting models to project the number of customers, average energy 

consumption per customer, and peak demand for the rural system. Informed judgment, combined with 

historical trends, was used to project energy consumption and peak demand for each direct serve 

customer. Rural system projections were broken down by class based on current proportions, adjusted 

to reflect anticipated changes in the proportions over the next 15 years. 

Big Rivers contracted with GDS to assist in developing the load forecast. GDS developed preliminary 

economic outlooks and load forecasts for each of Big Rivers' three Members. The preliminary forecasts 

were reviewed with management from the Members. The Members' forecasts were finalized and then 

aggregated to the Big Rivers level. 

Refer to Appendix A, 2013 Load Forecast, for more details regarding Big Rivers' forecasting process and 

model specifications. 

4.6.1 Load Forecast Database 

Energy consumption and peak demand are influenced by a number of factors; therefore, a considerable 

amount of data is obtained in developing Big Rivers' load forecast. Energy, peak demand, and pricing 

data at the Big Rivers and Member levels are collected. Economic data is obtained to update the service 

area economic outlook. Various types of weather data for local weather stations are collected. 

Additionally, end-use and appliance efficiency data are developed through surveys or obtained via 

independent sources. Table 4.13 identifies the data that are regularly collected and used in 

development of the load forecast. Refer to Appendix A, 2013 Load Forecast, Section 3 for more details 

regarding the load forecast database. 

Electric System Data — Number of customers, kWh sales, and sales revenue by customer class and 

month is collected from each Member distribution cooperative. Additionally, rural system demand 

coincident with the overall Big Rivers rural system each month is collected. Hourly load data for the 

different components of Big Rivers' control area (rural system by distribution cooperative, HMP&L, and 

direct serve load) is available. 

Economic Data - The economic outlook used in development of the 2013 Load Forecast was obtained 

from Moody's Analytics.39  Data representing those counties in which the vast majority of Big Rivers' 

Members' customers reside is used to develop service area economic outlooks for each of Big Rivers' 

Members40. Historical and projected data series for total population, number of households, average 

household income, total employment, retail sales, and gross regional product are collected. The 

economic outlook contains data on a monthly basis for 1980 — 2040. Refer to Appendix A, 2013 Load 

Forecast, Section 4 for further details on the economic data used in preparing the load forecast. 

39 
Moody's Analytics, February 2013. 

40 
Kenergy (Caldwell, Crittenden, Daviess, Hancock, Henderson, Hopkins, Lyon, Mclean, Ohio, Union, Webster) 

JPEC (Ballard, Carlisle, Graves, Livingston, Marshall, McCracken) 
MCRECC (Breckinridge, Grayson, Meade, Ohio) 
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Table 4.13 

Load Forecast Database 

Data Categor;f 
	

Data Source 	 Data Element 

Electric System Big Rivers and its three 	Number of customers, kWh 
member distribution 	sales and revenues by class, 
cooperatives 	 system peak demand  
Moody's Analytics 	 Number of households 

Population 

Total employment 

Average household income 

Retail sales 

GDP Price index 

Economic 

Weather 
	

National Oceanic and 	Heating and cooling degree 
Atmospheric Administration days 

Temperature 

Price 
	

Big Rivers and its three 
	

Average cents per kWh 
member distribution 
cooperatives 

End-use 
	

Big Rivers 	 Appliance saturations 

Energy Information 	Appliance efficiencies 
Administration 

Appliance unit energy 
consumption (kWh) 

Housing 	 Big Rivers 	 Size of home 
Characteristics 	Energy Information 	Number of people per home 

Administration 

Weather Data — Monthly heating and cooling degree days, and maximum and minimum monthly 

temperatures are collected for the Evansville, Indiana; Paducah, Kentucky; and Louisville, Kentucky 

weather stations41. Additionally, Big Rivers subscribes to the MDA EarthSat Weather42, which provides 

hourly observations for multiple weather variables. 

End-Use Data — Big Rivers conducts residential customer surveys periodically to collect data needed to 

estimate market share for different types of heating, cooling, and water heating systems and various 

household appliances. Additionally, data regarding housing characteristics is collected. Surveys were 
conducted in 2013 and 2009. 

Appliance Efficiency Data — Big Rivers collects appliance efficiency information published by the EIA in 

its Annual Energy Outlook 43. Average efficiencies for heating, cooling, water heating and other 

41  National Oceanic and Atmospheric Administration, http://www.ncdc.noaa.gov/IPS/lcd/lcd.html  
42 

http://weather.earthsat.com/ 
43 

http://www.eia.gov/analvsis/oroiection-data.cfm#annualproi,  Table 31. 
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household appliances are obtained and provide information used in developing projections of average 

energy use per customer for rural system customers. 

Housing Characteristics Data — Big Rivers conducts residential customer surveys periodically to collect 

data needed to estimate housing characteristics. Surveys were conducted in 2013 and 2009. 

4.6.2 Forecast Model Inputs 

Electric System Data — Number of customers, kWh sales, and sales revenue are obtained by customer 

class from the RUS Form 7 for each Member distribution cooperative. The data is available on a monthly 

basis. Monthly peak demand for the rural system is available from the data used in preparing wholesale 

power bills to the Members. Monthly energy and peak demand for each large industrial customer is 

provided by the Members. Hourly load data is available at different levels, including the native system, 

rural system, HMP&L, and direct serve categories. 

Price of Electricity - The energy and peak demand forecasts developed for each of Big Rivers' three 

Members include the impacts of projected increases in the real price of electricity over the forecast 

horizon. Average price reflects total rural system revenue divided by total rural system kWh. The 

amount is then expressed in real, or deflated, terms by applying the GDP price index ($2005=100). 

Projected retail electricity prices are developed by Big Rivers in collaboration with the Members. The 

price of competing fuels is quantified indirectly in the forecast through changes in the markets shares of 

electric space heating and electric water heating. 

Economic Impacts - The forecast captures changes in number of households, average household 

income, total employment, and retail sales. Number of households is the independent variable in the 

residential customer models. Household income is one of the driver variables specified in the residential 

use per customer models. Employment is the driver variable in the small commercial customer models 

and retail sales is an independent variable in the small commercial energy sales models. The projected 

values for each of these demographic and economic variables were obtained from Moody's Analytics as 

The economic outlook takes into account the impacts of the 2008-2009 economic recession. Refer to 

Appendix A, 2013 Load Forecast, Section 4, Table 4.1, for the weighted Big Rivers average values. 

Household Market Share - Household market share represents the proportion of county households 

that are served by Big Rivers' Members measured as the ratio of number of residential customers to 

number of households. The majority of customers served by Big Rivers' Members are located in rural 

counties (no major metropolitan areas). Over time, the Members' household market shares have 

demonstrated an increasing trend. 

Appliance Market Share - The Members' forecasts incorporate service-area specific market shares of 

electric appliances and changes in technology. Projections of market share are based on Big Rivers' 

appliance saturation survey data, census data, and data obtained from the EIA. The market shares for 

electric heating, electric water heating, and electric air conditioning are all projected to increase 

throughout the forecast horizon, but at a decreasing rate as maximum saturation levels are approached. 

44 
Moody's Analytics, February 2013 
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Appliance Efficiency— Appliance efficiencies are included in the forecast to account for changes in 

consumption due to changes in the average efficiency of the major electric equipment and appliances in 

use. Changes in appliance efficiencies occur when customers replace older equipment with newer 

models. The appliance efficiency information included in the 2013 Load Forecast is obtained from EIA's 

Annual Energy Outlook. 

Weather Data —The load forecasting models incorporate weather data for Paducah, Kentucky, 

Louisville, Kentucky, and Evansville, Indiana's. Heating and cooling degree days are included in the 

model used to forecast rural system average energy use per customer to account for changes in 

consumption resulting from changes in weather. Similarly, peak day degree days are included in the 

model used to forecast rural system peak demand to quantify the extremity of weather during peaking 

periods. 

DSM and Government Sponsored Programs— The forecast implicitly includes through the historical 

energy sales data the impacts of Big Rivers' existing DSM programs and current educational and 

conservation programs. Impacts from increased participation in existing programs and from new 

programs is obtained from Big Rivers' DSM studies and included in the 2013 Load Forecast as a post-

modeling adjustment. 

4.6.3 Key Load Forecast Assumptions 

The key assumptions made during the development of the 2013 Load Forecast focused on changes in 

the economy, weather, retail electricity price, appliance market shares, and appliance efficiencies. The 

assumptions apply broadly to each of the three Members and to Big Rivers. 

Economic Outlook — Big Rivers' management concluded that changes in economic activity over the 

forecast horizon are reasonably represented by the projections obtained from Moody's Analytics. 

Economic outlooks were developed individually for each Member and quantified in the forecasting 

models. Assumptions regarding the economic outlook and projections for each of the data series are 

presented in Appendix A, 2013 Load Forecast, Section 4. 

Weather— The forecast is based on the assumption that heating and cooling degree days during the 

forecast horizon would be equal to the most recent 20-year averages. It was assumed that degree days 

for Paducah, Kentucky, Louisville, Kentucky, and Evansville, Indiana provided reliable coverage of 

weather conditions for the Big Rivers service area. Assumptions regarding projected heating- and 

cooling-degree days are presented in Appendix A, 2013 Load Forecast, Section 4. Historical and 

projected degree days are presented in Appendix A, 2013 Load Forecast, Table 2.1 (page 10). 

End-Use Characteristics — Assumptions regarding future changes in appliance saturation levels are 

based on historical trends developed from Big Rivers' appliance saturation surveys and data obtained 

from the EIA. It is assumed that the market shares for central electric space heating, central air 

conditioning, and electric water heating will continue to increase over time, but at declining rates as 

45 
The 2013 Load Forecast identifies the Paducah, Kentucky and Evansville, Indiana weather stations as the sources 

of weather data for the load forecast. It should be noted that weather data for the Louisville, Kentucky station was 
also included as a source of weather data. 
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their respective maximum saturation levels are approached. Assumptions regarding changes in 

appliance efficiencies are based on information obtained from EIA's 2013 Annual Energy Outlook. 

Retail Electricity Prices — The average price of electricity to rural system customers was expected to 

increase, in real terms (adjusted for inflation), 39% by 2016 and then at the rate of inflation from 2016- 

2028 in the load forecast. The impact on retail rates over the near term was estimated to reflect Big 

Rivers' anticipated wholesale price increases to the Members proposed in Case No. 2012-00535 and 

Case No. 2013-00199. The costs of adding pollution control equipment for regulations not yet in effect 

are evaluated though sensitivity analyses. Table 4.14 presents an average of real Member retail prices 

for the residential and commercial classifications. The prices represent average cents per kWh. 

Table 4.14 
Rural Delivery Service 

Real46  Average Electricity Price (C per kWh) 

Average 

	

Year 
	

Price  

	

2009 
	

6.31 

	

2010 
	

6.25 

	

2011 
	

6.41 

	

2012 
	

6.77 

	

2013 
	

6.74 

2014 

2015 

2016 

2017 

2018 

2019 

2020 

2021  

2022  

2023  

2024  

2025  

2026 

2027 

2028 

DSM, and Government Sponsored Programs — In development of the 2013 Load Forecast, the 

assumptions regarding the impacts of future DSM and government sponsored programs are based on 

Big Rivers' DSM study that was completed and was included as an appendix to the 2010 IRP.47  The 

impacts of existing programs are projected to increase as the level of customer participation is projected 

46  Adjusted for inflation. Rates in this table are as proposed in Case No. 2013-00199. 

47  Results from Big Rivers' 2014 DSM study are reflected in development of the 2014 IRP. 
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to increase. For additional information, please see Section 5 of this IRP or Appendix B, DSM Potential 

Study. 

4.6.4 Forecast Model Specification 

Forecast models are developed to forecast the number of customers, average use per customer, and 

peak demand for the rural system class. The number of customers and average use per customer 

models are developed individually for each of Big Rivers' three Member distribution cooperatives. The 

rural system peak demand model is developed at the Big Rivers level, and the total is allocated across 

the three Members. Exponential smoothing and econometric modeling are the two modeling 

approaches used. All models are expressed in linear functional form and were developed using monthly 

time series data. Itron's MetrixND software is used to perform the modeling analysis. 

Rural System Customers —Two models are used to produce the customer forecast. Monthly projections 

for the first 12 months of the forecast horizon (year 2013) are based on an exponential smoothing 

model. The short-term model captures the most recent historical trend in changes in the number of 

customers and extrapolates that trend for 12 months. Projections for 2014 and beyond are based on an 

econometric model that specifies a relationship between number of customers, number of households, 

and household market share. Additionally, an autoregressive parameter is included in the econometric 

model to correct for serial first-order autocorrelation, which is commonly seen in models specifying time 

series data. Theoretically, the number of rural system customers increases when the number of 

households in the service area increases, and the rate of change is further directly influenced by changes 

in household market share. 

The short-term exponential smoothing model produces a forecast that is slightly lower than projections 

based on the econometric model. The exponential smoothing model is considered most accurate for 

the immediate near term as it captures seasonal changes and patterns, and its mean absolute percent 

error ("MAPE") is slightly lower than the econometric model. The econometric model is most 

appropriate for the long term because it captures the impacts of long term changes in the number of 

households and household market share. 

The same modeling approach is applicable for each of Big Rivers' three Members. The econometric 

model for each Member is expressed in linear form and takes the specification: 

RCUST = 13o + pi  (HH) + P2 (HHMKT) + E 

Where 

RCUST 	= Number of rural system customers 

HH 	= Number of households 

HHMKT = Household market share 

Po 	= 	Coefficient for the model constant, or intercept 

Pi 	= 	Coefficient for the Households parameter 

02 	= Coefficient for the Households Market Share parameter 

E 	 = 	Unexplained model error 

GDS Associates, Inc. 	 Big Rivers 2014 Integrated Resource Plan I Page 51 



Number of households, in conjunction with household market share, is the driving demographic 

influence of changes in the number of customers. The breakdown of rural system customers is 

approximately 86 percent residential and 14 percent commercial. Theoretically, change in employment 

is typically considered the best measure of changes in the number of commercial customers. However, 

from a statistical modeling perspective, number of households and employment are highly correlated, 

and severe collinearity problems exist when both variables are specified. As a result, employment was 

not included in the final model specification. 

Refer to Appendix A of this IRP, Load Forecast, Appendix D, Econometric Model Specifications, for the 

statistical output for the individual customer models. 

Rural System Energy Use per Customer — The model used to forecast average use per customer 

specifies a relationship between energy consumption, average household income, price of electricity, 

appliance market share, appliance efficiency, and degree days. Theoretically, average energy use is 

positively correlated with household income, electric appliance market share, and degree days. 

Conversely, average use per customer is expected to fall when retail electricity price and appliance 

efficiencies rise. 

The energy use model for each Member is expressed in linear form and takes the specification: 

RUSE 	= rao + 133, (HHINC) 

+4. 132  03  (CRDPRD)* ACMKT * ACEFF) 

+ 134 (HDD * EHMKT * EHEFF) 

+ Ps  (AR) 

+ E 

Where 

RUSE 	= 	Number of rural system customers 

HHINC 	= Number of households 

RPR 	= 	Household market share 

CDD 	= 	Cooling degree days 

ACMKT 	= 	Percent of customers with air conditioning 

ACEFF 	= 	Average efficiency of cooling equipment 

HDD 	= 	Heating degree days 

EHMKT 	= 	Percent of customers using electricity as primary heating 

EHEFF 	= 	Average efficiency of electric heating equipment 

Ro 	= 	Coefficient for the model constant, or intercept 

Pi 	= 	Coefficient for the number of households parameter 

P2 	= 	Coefficient for the real price of electricity parameter 

133 	= 	Coefficient for the cooling parameter 

Ra 	= 	Coefficient for the heating parameter 

P5 	= 	Coefficient for autoregressive parameter 

E 	= 	Unexplained model error 
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The average use per customer model is developed using monthly data. 

The t-statistic for the average household income parameter in the Kenergy model is significant at the 

0.05 alpha, 95% confidence level. The t-statistics for the average household income parameters in the 

average use models for JPEC and MCRECC are not significant at the 0.05 alpha, 95% confidence level. 

Growth in average use per customer for both systems was very low over the time periods used to 

estimate the models (2003-2012 for MCRECC; 1995-2012 for JPEC), averaging less than one-half of one 

percent per year. Over the same periods, annual growth in average household income for both service 

areas was considerably higher. Given the changes in consumption and income over time, it is 

reasonable that the impact of average household income is relatively low, resulting in relatively low t-

statistics. No collinearity problems exist between income and any other variables in the model; 

therefore, the income variable is retained in both the JPEC and MCRECC models to capture its relatively 

low impact on average use per customer. 

The real price of electricity parameter is expressed in annual amounts (value for each month held 

constant at the annual value) to mitigate the monthly variation in average price, which is expressed as 

revenue per kWh. The elasticity of demand with respect to price is derived through the regression 

model rather than input as an independent variable. For all three Members, consumption is inelastic 

with respect to price, as a one percent change in average annual price does not produce a one percent 

or higher change in average annual consumption. The price elasticity coefficients for the three 

Members are listed below and compared to independent sources. 

Table 4.15 

Price Elasticity 

Source 
Price 

Elasticity 

JPEC -0.16 

MCRECC -0.16 

Kenergy -0.21 

EIA -0.15 

RAND -0.30 

NREL -0.27 

EIA: Assumptions to the 2012 Annual Energy Outlook, Residential 
Demand Module 

(http://www.eia.gov/forecasts/aeo/assumptions/pdf/0554(2012).pdf)  

RAND: Rand Journal of Economics, Vol. 39, Nbr. 3, Autumn 2008, 
Peter Reiss and Mathew White 

http://www.coursehero.com/file/5044646/21-Reiss-White-RJE-2008-  
Prices-And-Pressures/ 

NREL: National Renewable Energy Laboratory, February 2006 

http://www.nrel.gov/docsny06osti/39512.pdf  
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The heating and cooling parameters are represented as a combination of degree days, equipment 

market share, and equipment efficiency. Development of the two parameters in this form provides the 

means for quantifying all three factors in one variable. In development of the heating and cooling data 

series, degree days take their respective unit values, equipment market shares (percent of customers 

with electric heating or cooling equipment) take their respective unit values between 0.00 and 1.00, and 

equipment efficiencies take a value between 1.00 and 0.00, which is computed as the inverse of the 

average efficiency in each year relative to 1991. The inverse of the relative efficiency is used in 

development of the heating and cooling data series because it decreases over time and reflects the 

theoretical assumption that energy consumption falls as equipment efficiency increases. The heating 

and cooling parameters are significant at the 0.05 alpha, 95% confidence level. 

Refer to Appendix A of this IRP, 2013 Load Forecast, Appendix D, Econometric Model Specifications, for 

the statistical output for the individual average use per customer models. 

4.7 Alternative Load Forecast Scenarios 

Big Rivers' base case forecast reflects expected economic growth, current environmental Protection 

Agency ("EPA") regulations, and normal weather conditions. To address the inherent uncertainty 

related to these factors, long-term high and low range projections are developed. The range forecasts 

reflect the energy and demand requirements corresponding to more optimistic or pessimistic economic 

growth, potential EPA and environmental regulations, and mild or extreme weather conditions. Tables 

4.16 through 4.21 present the alternative forecast scenarios at the control area level, comprised of Big 

Rivers' native load, replacement load, and HMP&L load, including generation and transmission losses. 

Replacement Load Scenarios — Under the base case, replacement load reaches 800 MW in 2021 and 

remains flat thereafter. The replacement load sensitivities present energy and peak demand 

requirements under the assumption that replacement load reaches 800 MW two years earlier than 

expected, in 2019, and two years later than expected, in 2023. 

Table 4.16 
Early/Late Replacement Load 

Total Requirements (Native, HMP&L, Replacement) 

Energy (MWH) Winter Peak Demand 	 Summer Peak Demand 

2013 

2018 

2023 

2028 

Early 	Base 	Late  Early 	Base 	Late  Early 	Base 	Late 

760 	760 	760 3,976,370 3,976,370 3,976,370 	693 	693 	693 

Economy Scenarios— The two economic drivers in the forecasting models, number of households and 

average household income, are adjusted from base case values to produce the optimistic and 

pessimistic forecast scenarios. Refer to Appendix A, 2013 Load Forecast, Section 7, for details regarding 

the economic forecast scenarios. Additionally, under the optimistic case, it is assumed that a portion of 
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Table 4.20 
Mild/Extreme Weather 

Rural System 

Energy (MWH) 

 

Winter Peak Demand 	 Summer Peak Demand 

     

     

	

Mild 	Base Extreme 	Mild Base Extreme Mild Base Extreme  

2013 2,268,057 2,342,123 2,475,731 	425 496 578 	494 510 571  
2018  =1.1111=1__ • 	III 1. ■  
2023  _1111M1_ MUNE  
2028 	 ■ II . ■ • 

Environmental Scenarios —Two scenarios were developed to demonstrate the impact of Big Rivers' 

environmental plan, which will impact consumption through changes in the price of electricity. Case 1 

includes environmental related costs with the exception of Cross State Air Pollution Rule ("CSAPR") and 

carbon. Case 2 includes CSAPR but excludes carbon. Carbon related costs are addressed in the Carbon 

Tax forecast scenario. Under Case 1, the retail price of electricity to the rural class is projected to be 

11111.11111111111 than the projected price in the base case. Under Case 2, the range increases to 

than the base case. Under Case 1, energy and peak demand requirements are 

approximatelyMithan the base case. In Case 2, energy and peak demand requirements are 

approximately a= than the base case. 

Table 4.21 
Environmental Case 1/Case 2 

Total Requirements (Native, HMP&L, Replacement) 
Energy (MWH) 	Winter Peak Demand 	 Summer Peak Demand  

	

Case I 	Base 	Case 2 	Case 1 	Base 	Case 2 	Case 1 	Base 	Case 2  

2013 3,976,370 3,976,370 3,976,370 	693 693 693 	760 760 760  
ANL ___•11111111_1=11_11•1•___ _111111L_MIIIIL11111._ _M___IM___M_ 
_EL •1111111_1=11LIIIIMI_ ___IIIIAIIIAIIL MIIMMl_ 
JIIIL _111111111_11111111U11111•1_ _JIIII___MI_JI1111_ __M__M__MII_ 

Carbon Tax Scenarios- Big Rivers' base case load forecast assumes that current laws and regulations 

remain in effect through 2028. To investigate the impacts of a potential carbon tax, an analysis was 

performed using the results of a comprehensive study completed by the EIA. The study examined, in 

part, the impacts on energy consumption of potential policies that would limit energy-related carbon 

dioxide emissions." More specifically, the impacts of a future fee on CO2  emissions were analyzed for 

three carbon-fee cases, $10, $20, and $30 per metric ton of CO2  in 2020 and rising by 5 percent per year 

48 
Energy Information Administration, Further Sensitivity Analysis of Hypothetical Policies to Limit Energy-Related 

Carbon Dioxide Emission, Supplement to the Annual Energy Outlook 2013, July 2013. 

http://www.eia.gov/forecasts/aeo/supplement/co2/pdf/aeo2013_supplement.pdf  
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annually thereafter. Whereas the EIA study assumes carbon tax scenarios beginning in 2014, Big Rivers 
reflects the impacts beginning in 2020, which Big Rivers concludes is a more reasonable start date.49  

The EIA study was conducted at the national level and for each Census region. Big Rivers used the study 
results for the East South Central region. EIA reports that the electricity sector alters investment and 
operating decisions to reduce CO2  emissions in response to CO2  fees, and customers react to resulting 
higher retail electricity prices by cutting demand. An analysis of the changes in electricity prices and 
energy consumption for the three carbon-fee cases relative to the EIA reference case was performed, 
and the elasticity of demand (energy consumption) with respect to price for the residential and 
commercial sectors combined was -0.21. The average elasticity value derived from Big Rivers' load 
forecasting models for the rural system is -0.18. Since the elasticities are nearly the same for both the 
EIA study and Big Rivers' load forecast, Big Rivers concluded that the percent reductions in energy 
consumption relative to the reference case for each of EIA's potential policy cases are reasonable 
estimates for Big Rivers in estimating the potential impacts for Big Rivers power requirements. 

Results of the carbon tax scenario analysis reveal that Big Rivers' native system sales could be 
approximately 	than the base case forecast by 2028 if a $30 per metric ton of CO2  policy was 
implemented, which is similar to the impacts estimated by EIA for the East South Central region of the 
country5°. The same potential policy may impact rural system and industrial class energy requirements 
by approximately 1111111.11111111, respectively, over the same period, assuming the industrial class is 
capable of responding to price increases, which Big Rivers believes is unlikely. 

Table 4.22 
$10 per Ton/$30 per Ton 

Energy (MWH) 	Winter Peak Demand  

$10/Ton Base $30/Ton $10/Ton Base $30/Ton  

2013 3,976,370 3,976,370 3,976,370 	693 	693 	693  

 

Summer Peak Demand  

$10/Ton Base $30/Ton  

760 	760 	760 

2018  

2023  

2028  JIMIL - 

49 2013 Carbon Dioxide Price Forecast, Synapse Energy Economics, Inc., November 1, 2013. 
50Energy Information Administration, Further Sensitivity Analysis of Hypothetical Policies to Limit Energy-Related 

Carbon Dioxide Emission, Supplement to the Annual Energy Outlook 2013, July 2013. 
http://www.eia.gov/forecasts/aeo/supplement/co2/pdf/aeo2013_supplement.pdf  
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4.8 Research and Development 

Big Rivers conducts residential surveys periodically to monitor changes in household major appliances 

and various end-uses. This schedule is expected to continue in future years. Results from the surveys 

are used to develop key inputs for the load forecasting models. 

Big Rivers will continue to utilize end-use data and information obtained from its appliance saturation 

studies, along with data available from the EIA and any other sources that may become available in the 

future. 

Big Rivers will continue to review and test alternative forecasting model methodologies and model 

specifications. It is anticipated that statistically adjusted end-use models will be used to forecast 

average use per customer. Big Rivers will also evaluate developing models at the individual customer 

class level in addition to the higher level rural system and direct serve categories. 

Big Rivers assists its three Members in evaluating the potential impacts of new energy efficiency and 

demand response programs. Big Rivers continues to monitor potential load management and other 

demand response type programs. 
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5. 	Demand-Side Management 

The DSM analysis for the 2014 IRP is based on an updated market potential study for energy efficiency 

and demand response measures. The potential study covers years 2014 through 2023. The results of 

the study have been incorporated in this IRP to update the analysis of the existing Big Rivers' DSM 

portfolio of programs. New measures have been incorporated into the analysis of existing programs, 

but no new programs have been added to the portfolio. Section 5.1 provides an overview of the results 

of the study, and Appendix B provides the full study. 

5.1 Market Potential Study — Energy Efficiency 

The DSM Potential Study examines the potential to reduce electric consumption and peak demand 

through the implementation of energy efficiency technologies and practices in residential, commercial, 

and industrial facilities. The study assessed energy efficiency potential throughout Big Rivers Members' 

service territories over ten years, from 2014 through 2023. 

The study had five primary objectives: 

• Develop measure databases of energy efficiency and demand response measures in the 

residential and non-residential sectors. The measure databases reflect current industry 

knowledge of energy efficiency and demand response measures, account for known codes and 

standards, and align with the market and demographics of Big Rivers Members' customers to 

the extent possible; 

• Evaluate the electric energy efficiency technical potential savings in Big Rivers Members' 

territories; 

• Calculate the Total Resource Cost ("TRC") test and Utility Cost Test ("UCT") benefit-cost ratios 

(among others) for potential electric energy efficiency measures; determine the electric energy 

efficiency economic potential savings (using the TRC test) for Big Rivers Members; 

• Evaluate the potential for achievable savings through electric efficiency programs over a ten-

year horizon (2014-2023); and 

• Estimate the potential savings over a ten-year period from the delivery of a portfolio of energy 

efficiency programs based on a specific funding level. The portfolio of energy efficiency 

programs has been designed based on a total incentive budget of $1 million in 2014. The 

incentive budget of $1 million in 2014 aligns with current Big Rivers incentive budgets and is 

consistent with Big Rivers' three most recent rate cases, in which the Commission approved the 

inclusion of the $1 million DSM incentive budget in the calculation of Big Rivers' rates. At the 

direction of Big Rivers' staff, GDS also produced a sensitivity of potential savings at an incentive 

budget of $2 million. 

Table 5.1 demonstrates the results of the energy efficiency potential study. 
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Table 5.1 

2023 Summary Results of Energy Efficiency Potential Study 

MOM 
% (312023 

MWh Sales 

Mlir4ter 

Vi: 

% of 2023 

Winter Peak 

Summe 

MW 

% of 2023 

rummer Peak 
Technical Potential 1,227,010 37.2% 177 27.1% 256 37.8% 
Economic Potential 1,106,964 33.6% 169 25.9% 192 28.3% 
Achievable Potential 368,891 11.2% 65 10.0% 64 9.5% 
Program Potential $2 mill. 109,776 3.3% 12 1.8% 18 2.7% 
Program Potential $1 mill. 53,686 1.6% 7 1.1% 8 1.2% 

All Sectors Combined 

This study concludes that significant cost effective savings remain available in Big Rivers Members' 

territories. Table 5.2 shows the present value benefits, costs and benefit-cost ratios for the Achievable 

Potential scenario and the two Program Potential scenarios examined in this study. 

Table 5.2 

Benefit-Cost Ratios by Scenario Estimated by the Energy Efficiency Potential Study 

Benefit/Cost 
Scenarios NPV $ Benefits NPV $ Costs at Net Benefits 

Achievable Potential $506,791,256 $236,486,056 2.14 $270,305,200 

Program ($ 2 million) $114,112,784 $50,901,486 2.24 $63,211,298 

Program ($1 million) $56,970,960 $25,432,384 2.24 $31,538,576 

Based on the results of the achievable potential analysis, and based on a review of energy efficiency 

programs currently offered, Big Rivers plans on continuing funding for the following energy efficiency 

programs as part of its DSM portfolio: 

Residential Programs 

1) Residential Lighting Program 

2) Residential Efficient Appliances Program 

3) Residential HVAC Program 

4) Residential Weatherization Program 

5) Residential New Construction Program 

6) Residential HVAC Tune-Up Program 

Commercial/Industrial Energy Efficiency Programs 

7) C&I Lighting Program 

8) C&I HVAC Program 

9) C&I General Program 
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These programs represent the end-uses and equipment that held significant opportunities for cost-

effective savings in the residential and commercial/industrial sector51  and align with current Big Rivers 

DSM offerings. GDS provided an overview of existing energy efficiency programs, the target market, 

eligible energy efficiency measures, and proposed financial incentives for participants. 

It is important to note that the potential savings, benefits, and costs presented in this section are a 

subset of the achievable potential. The objective of the calculation of program potential is to estimate 

what could be achieved given specific funding levels, specifically those shown in Table 5-3. This summary 

is not intended to represent specific future program designs, and is not based on actual or approved 

budgets in future years. 

GDS also provided the potential savings, benefits, and costs for these programs assuming a $1 million 

incentive budget in 2014.52  Estimated budgets in future years are a function of the estimated 

incremental annual achievable potential savings in future years. Actual energy and demand savings and 

program costs will depend upon many factors, including actual program funding levels and Member 

participation in the DSM programs offered by Big Rivers. Table 5.3 shows the estimated annual budgets 

for the $1 million incentive scenario for the residential and commercial/industrial sector. The allocation 

of incentive spending across sectors assumes that approximately two-thirds of the spending will be 

allocated towards the residential sector, with the balance going to the C&I sector. This assumption 

aligns with actual Big Rivers DSM results in recent years. 

Table 5.3 
$1 Million Scenario — Annual Incentive Budgets by Sector 

Residential Commercial / Industrial Total 
2014 $666,667 $329,403 $996,069 

2015 $699,845 $337,791 $1,037,636 

2016 $719,760 $347,284 $1,067,044 

2017 $737,355 $355,473 $1,092,829 

2018 $754,102 $363,744 $1,117,846 

2019 $776,231 $371,715 $1,147,947 

2020 $799,398 $380,469 $1,179,867 

2021 $822,972 $389,271 $1,212,243 

2022 $839,780 $398,153 $1,237,933 

2023 $859,139 $407,910 $1,267,049 

2014-2023 $7,675,248 $3,681,214 $11,356,462 

5.1.1 Residential Energy Efficiency Program Potential Scenarios 

Six program potential scenarios for the residential sector are discussed below. These discussions focus 

on the $1 million incentive scenario, and the incentives and savings estimated for each program. More 

51 Commercial and industrial customers served under Big Rivers' Standard Rate Schedule RDS — Rural Delivery 

Service ("Big Rivers' Rural Delivery Service Tariff'). 
52 

GDS also evaluated a $2 million incentive budget sensitivity in 2014. The results of this evaluation are provided 

in the full report included in Appendix B. 
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detailed discussions of the programs which focus on the measures included in the programs and the 

estimated administrative costs are located in Appendix B, DSM Potential Study. 

Residential Lighting Program 

Big Rivers offers a residential lighting replacement program to its Members. This program promotes 

distribution of CFL bulbs by providing reimbursement to Members who purchase CFL bulbs. GDS 

recommends that the Residential Lighting Program continue to offer rebates for CFLs and also begin to 

offer rebates for LED bulbs. LED bulbs are increasing in cost-effectiveness due to rapidly dropping retail 

prices and are expected to gain an increased market share in the next several years. 

Table 5.4 shows the estimated impacts of the Residential Lighting Program in the $1 million incentive 

scenario. The table provides the estimated impacts in the first year (2014) as well as the total impacts 

across a 10-year period. The $100,000 incentive budget in 2014 for the $1 million scenario aligns with 

current Big Rivers budget estimates for the program. The incentive budget assumes that Big Rivers will 

pay an incentive equal to 35% of the incremental measure cost". 

Table 5.4 
Residential Lighting Program —$1 Million Scenario 

Residential Lighting Program 2014 
2014-2023 

Totals 

Total Budget $157,143 $945,802 

Incentive Budget $100,000 $601,874 

Admin Budget $57,143 $343,928 

Cumulative Annual Participants 14,682 140,644 

Total Annual kWh 526,152 3,107,649 

Winter Peak kW 171 987 

Summer Peak kW 63 364 

Residential Efficient Appliances Program 

Big Rivers offers multiple residential efficient appliances programs to its Members. The programs 

promote installation of efficient clothes washers and refrigerators and the removal and recycling of 

older inefficient refrigerators. For this study, GDS combined efficient clothes washers, efficient 

refrigerators and refrigerator recycling measures into a consolidated Residential Efficient Appliances 

program. 

Table 5.5 shows the estimated impacts of the Residential Efficient Appliances Program in the $1 million 

incentive scenario. The table provides the estimated impacts in the first year (2014) as well as the total 

impacts across a 10-year period. The $150,000 incentive budget in 2014 for the $1 million scenario 

aligns with current Big Rivers budget estimates for the program. The incentive budget assumes that Big 

Rivers will pay an incentive equal to 35% of the incremental measure cost. 

53 
The residential lighting program potential scenario assumes a 35% incentive (instead of 100% incentives) 

because the measure mix is largely comprised of LED bulbs, which are more expensive than CFL bulbs. The 
residential weatherization program potential scenario assumes that CFL bulbs will continue to be distributed 
during site visits at no cost to Members. 
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Table 5.5: 
Residential Efficient Appliances Program — $1 million scenario 

Residential Efficient Appliances 2014 
2014-2023 

Totals 
Total Budget $207,988 $2,093,138 

Incentive Budget $150,000 $1,508,437 

Admin Budget $57,988 $584,700 

Cumulative Annual Participants 2,030 11,983 

Total Annual kWh 775,025 6,475,637 

Winter Peak kW 120 1,055 
Summer Peak kW 147 1,293 

Residential HVAC Program 

Big Rivers offers a residential HVAC replacement program to its Members. This program promotes 

increased use of high efficiency HVAC systems among the retail members of the Member cooperatives 

by providing reimbursement to Member cooperative members for upgrading their HVAC systems. 

Table 5.6 shows the estimated impacts of the Residential HVAC Program in the $1 million incentive 

scenario. The table provides the estimated impacts in the first year (2014) as well as the total impacts 

across a 10-year period. The $90,000 budget in 2014 for the $1 million scenario aligns with current Big 

Rivers budget estimates for the program. The incentive budget assumes that Big Rivers will pay an 

incentive equal to 35% of the incremental measure cost. 

Table 5.6 
Residential HVAC Program — $1 Million Scenario 

Residential HVAC Program 2014 
2014-2023 

Totals 

Total Budget $141,429 $3,522,547 

Incentive Budget $90,000 $2,241,621 

Admin Budget $51,429 $1,280,926 

Cumulative Annual Participants 733 2,242 

Total Annual kWh 505,715 10,794,150 

Winter Peak kW 50 1,070 

Summer Peak kW 8 222 

Residential Weatherization Program 

Big Rivers offers a residential weatherization program to its Members. This program promotes the 

implementation of weatherization measures among the retail members of the Member cooperatives by 

providing reimbursement to Member cooperative members for undertaking weatherization 

improvements at their homes. 

Table 5.7 shows the estimated impacts of the Residential Weatherization Program in the $1 million 

incentive scenario. The table provides the estimated impacts in the first year (2014) as well as the total 
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impacts across a 10-year period. The budget of approximately $206,000 in 2014 for the $1 million 

scenario is approximately aligned with current Big Rivers budget estimates for the program. 

The incentive budget assumes that Big Rivers will pay an incentive equal to 35% of the incremental 

measure cost for the stand-alone insulation measures and 100% of the incremental cost for the full 

weatherization package measures. 

Table 5.7: 
Residential Weatherization Program — $1 Million Scenario 

Residential Weatherization 
Program 2014 

2014-2023 
Totals 

Total Budget $257,417 $2,566,907 

Incentive Budget $205,667 $2,050,618 

Admin Budget $51,750 $516,289 

Cumulative Annual Participants 86 864 

Total Annual kWh 246,696 2,215,470 

Winter Peak kW 80 667 

Summer Peak kW 73 468 

Residential New Construction Program 

Big Rivers offers a residential new construction program to its Members. This program provides 

incentives to home owners and builders to use energy efficient building standards as outlined in the 

Touchstone Energy® certification program. 

Table 5.8 shows the estimated impacts of the Residential New Construction Program in the $1 million 

incentive scenario. The tables provide the estimated impacts in the first year (2014) as well as the total 

impacts across a 10-year period. The $100,000 budget in 2014 for the $1 million scenario aligns with 

current Big Rivers budget estimates for the program. The incentive budget assumes that Big Rivers will 

pay an incentive equal to 35% of the incremental measure cost. 

Table 5.8: 
Residential New Construction Program — $1 Million Scenario 

Residential New Construction 2014 
2014-2023 

Totals 

Total Budget $157,143 $1,629,731 

Incentive Budget $100,000 $1,037,102 

Admin Budget $57,143 $592,630 

Cumulative Annual Participants 80 829 

Total Annual kWh 204,233 2,120,243 

Winter Peak kW 38 391 

Summer Peak kW 28 291 
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Residential HVAC Tune-Up Program 

Big Rivers offers a residential HVAC tune-up replacement program to its Members. This program 

promotes the initiation of annual maintenance on heating and air conditioning equipment among the 

retail members of the Member cooperatives by providing reimbursement to Member cooperative retail 

members that have their heating and cooling systems professionally cleaned and serviced. 

Table 5.9 shows the estimated impacts of the Residential HVAC Tune-up Program in the $1 million 

incentive scenario. The table provides the estimated impacts in the first year (2014) as well as the total 

impacts across a 10-year period. The $21,000 budget in 2014 for the $1 million scenario aligns with 

current Big Rivers budget estimates for the program. The incentive budget assumes that Big Rivers will 

pay an incentive equal to 35% of the incremental measure cost. 

Table 5.9 
Residential HVAC Tune-Up Program — $1 Million Scenario 

Residential HVAC Tune-up 
Program 2014 

2014-2023 
Totals 

Total Budget $33,000 $370,223 

Incentive Budget $21,000 $235,596 

Admin Budget $12,000 $134,626 

Cumulative Annual Participants 375 2,180 

Total Annual kWh 177,359 1,030,913 

Winter Peak kW 55 320 

Summer Peak kW 70 405 

5.1.2 Commercial and Industrial Energy Efficiency Program Potential Scenarios 

Three program potential scenarios for the commercial and industrial sector54  are discussed below. The 

discussions focus on in the $1 million incentive scenario, and the incentives and savings estimated for 

each program. More detailed discussions of the programs which focus on the measures included in the 

programs and the estimated administrative costs are located in Appendix B, DSM Potential Study. 

Commercial and Industrial Prescriptive Lighting Program 

Big Rivers offers a prescriptive lighting replacement program, including outdoor lighting, to its Members' 

commercial and industrial members. This program provides an incentive to commercial and industrial 

retail member consumers for whom service is taken under Big Rivers' Rural Delivery Service Tariff to 

upgrade poorly designed and low efficiency lighting systems. 

Table 5.10 shows the estimated impacts of the Commercial and Industrial Prescriptive Lighting Program 

in the $1 million incentive scenario. The tables provide the estimated impacts in the first year (2014) as 

well as the total impacts across a 10-year period. The incentive budget assumes that Big Rivers will pay 

an incentive equal to 35% of the incremental measure cost. 

54 
Commercial and industrial customers served under Big Rivers' Rural Delivery Service Tariff. 
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Table 5.10 
Commercial and Industrial Prescriptive Lighting Program — $1 Million Scenario 

:61 Prescriptive Lighting 
Program 2014 

2C14-2023 

Total Budget $256,108 $2,867,665 
Incentive Budget $204,886 $2,294,132 
Admin Budget $51,222 $573,533 

Cumulative Annual Participants 3,803 41,268 
Total Annual kWh 1,564,051 2,699,129 
Winter Peak kW 133 252 
Summer Peak kW 211 399 

Commercial and Industrial Prescriptive HVAC Program 

Big Rivers offers a prescriptive HVAC program to its Members' commercial and industrial members. This 

program provides an incentive to commercial and industrial retail member consumers to upgrade 

inefficient HVAC equipment and to maintain and tune-up their existing equipment. 

Table 5.11 shows the estimated impacts of the Commercial and Industrial Prescriptive HVAC Program in 

the $1 million incentive scenario. The table provides the estimated impacts in the first year (2014) as 

well as the total impacts across a 10-year period. The incentive budget assumes that Big Rivers will pay 

an incentive equal to 35% of the incremental measure cost. 

Table 5.11 
Commercial and Industrial Prescriptive HVAC Program — $1 Million Scenario 

Prescriptive HVAC Program 2014 
2014-2023 

Totals 
Total Budget $71,998 $787,267 

Incentive Budget $57,599 $629,814 
Admin Budget $14,400 $157,453 

Cumulative Annual Participants 436 4,739 
Total Annual kWh 457,813 521,167 
Winter Peak kW 30 32 
Summer Peak kW 179 207 

Commercial and Industrial Prescriptive General Program 

Big Rivers offers a general program to its Members' commercial and industrial members. This program 

provides an incentive to retail commercial and industrial retail members served under the Big Rivers' 

Rural Delivery Service Tariff to upgrade all aspects of cost-effective energy efficiency achievable in 

individual facilities. 

Table 5.12 shows the estimated impacts of the Commercial and Industrial Prescriptive Lighting Program 

in the $1 million incentive scenario. The table provides the estimated impacts in the first year (2014) as 

well as the total impacts across a 10-year period. The incentive budget assumes that Big Rivers will pay 

an incentive equal to 35% of the incremental measure cost. 
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Table 5.12 

Commercial and Industrial General Program — $1 Million Scenario 

C&I General Program 2014 
2014-2023 

Totals 
Total Budget $83,648 $946,585 

Incentive Budget $66,918 $757,268 
Admin Budget $16,730 $189,317 

Cumulative Annual Participants 621 6,722 
Total Annual kWh 564,572 904,274 
Winter Peak kW 70 99 

Summer Peak kW 82 133 

5.1.3 Three-Year Summary 

The scope of the market potential study (the DSM Potential Study provided in Appendix B of this 2014 

IRP) included calculating the achievable energy efficiency potential across a 10-year timeframe. The 

results of the potential study are useful for long-term planning efforts as well as developing short-term 

program planning efforts. Table 5.13 provides a three-year summary of the $1 million incentive 

scenario. The three-year summary is useful for understanding the estimated energy efficiency potential 

across the same time horizon as the three-year action plan discussed in Section 1.8. The incentive 

budgets are assumed to increase each year for inflation. This incentive increase is a function of the 

achievable potential calculation. If incentive budgets are held at $1,000,000 each year across the three-

year timeframe from 2014-2016, then the estimates of achievable energy and demand savings would be 

slightly less than shown in Table 5-13 below. 

Table 5.13 
Three Year Summary —$1 Million Scenario 

ALL PROGRAMS COMBINED 2014 2015 ,'?.'16 

Cumulative Annual MWh Savings 5,022 10,311 15,823 

Cumulative Annual Winter MW Savings 0.75 1.53 2.33 

Cumulative Annual Summer MW Savings 0.86 1.75 2.65 

Incentives $996,069 $1,037,636 $1,067,044 

Administrative $369,803 $390,859 $404,612 

Total Big Rivers $1,365,872 $1,428,495 $1,471,C SF 

5.2 Market Potential Study — Demand Response 

Section 5.1 discusses the overall objectives and results of the market potential study. The study focused 

on energy efficiency programs, but also included an evaluation of possible demand response programs 

in Big Rivers' territory. This section provides a brief overview of the results of the demand response 

analysis. Chapter 8 of the market potential study provides a more complete discussion of the demand 

response analysis. The full study can be found in Appendix B, DSM Potential Study. 
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5.2.1 Current Demand Response Programs 

Big Rivers does not currently operate any direct control programs and does not provide electric service 

to any retail or wholesale customers under an interruptible or curtailable contract or tariff, except that 

Big Rivers offers a Voluntary Curtailment Rider, which provides a means for potentially reducing system 

peak demand during peak periods. In the last ten years, there have been four curtailments affecting 

two commercial customers. The maximum estimated load reduction due to the two voluntary 

curtailment customers is 20-25 MW. 

5.2.2 Demand Response Programs Evaluated 

A list of potential demand response programs representing the most common and most likely to be 

cost-effective were evaluated in this screening analysis. Refer to Table 5.14. A more comprehensive list 

was not originally screened because the expectation for cost effectiveness for demand response was 

low given the low value associated with avoided peaking capacity. Therefore, Big Rivers focused the 

analysis on the most common types of programs that a utility might use in starting a demand response 
initiative. If more of these programs passed the screening, the list of potential programs for screening 

would have been expanded. Programs not included initially, but that could have been considered if 

further analysis was warranted include, but are not limited to: dual fuel heat pumps, electric thermal 

storage ("ETS") heating units for residences, ETS cooling units for commercial buildings, direct control of 

swimming pool pumps, and direct control of agricultural applications such as irrigators and grain dryers. 

Table 5.14 

Demand Response Programs Evaluated Results 

Sector Program Basis 
Peak 
Effect 

Direct 
Control 

Summer 
kW 

Savings 
per Unit 

Winter 
kW 

547:fings 
per Unit 

Residential Air Conditioner - 33% Cycling Incentive Peak Shift Yes 0.8 0.0 

Air Conditioner - 50% Cycling Incentive Peak Shift Yes 1.1 0.0 

Water Heater - 40/50 Gallon Incentive Peak Shift Yes 0.4 0.6 

Time-of-Use (TOU) Rate Price Peak Shift No 0.2 0.1 

Critical Peak Pricing (CPP) Rate Price Peak Shift No 1.0 0.5 

Smart Thermostat w/ CPP Rate Incentive/Price Peak Shift Yes 1.4 0.5 

Commercial Distributed Generation Incentive Peak Clip Yes 350 350 

Lighting - Small Application Incentive Peak Clip Yes 2.1 2.1 

Lighting - Large Application Incentive Peak Clip Yes 21 21 
Energy Management System 
(EMS) Incentive Peak Shift No 12 12 

Time-of-Use (TOU) Rate Price Peak Shift No 0.1 0.1 

Critical Peak Pricing (CPP) Rate Price Peak Shift No 0.6 0.6 

Industrial Distributed Generation Incentive Peak Clip Yes 1,000 1,000 
Energy Management System 
(EMS) Incentive Peak Shift No 150 150 

Interruptible Rate Price Peak Clip No 1,000 1,000 
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A total of fifteen programs were evaluated, with a mix of both residential and commercial incentive-

based and price-based programs. Consistent with the energy efficiency evaluation, demand response 

programs are primarily evaluated based on the Total Resource Cost test, but Utility Cost Test and 

Participant Costs Tests ("PCT") were also calculated. 

5.2.3 Conclusions for Demand Response 

With Big Rivers and the region in and around MISO having sufficient capacity, the value of demand 

response programs is presently low, even lower than determined in the 2010 DSM Potential Study. 

Furthermore, there are no benefits associated with avoided transmission facilities at this time. 

Therefore, it is not surprising that most of the demand response programs analyzed do not pass the TRC 

test. The following programs did pass the TRC test. 

Commercial Lighting Control Large Application —This program passes the TRC test, but only by a very 

small margin. The benefit cost ratio is 1.02. These programs require intrusive installation such as wiring 

to individual fixtures throughout a building so that fixtures can be controlled by the utility. This would 

not be an ideal first program for demand response, but may be considered and pursued by a utility with 

a mature demand response portfolio and extensive experience in installation of control switches. 

Interruptible Rate— This program can be very impactful with very little cost. That is because the 

assumption is that the industrial customer is able to curtail 1 MW without additional equipment. An 

interruptible program looks highly beneficial in many demand response studies even with low avoided 

cost benefits. Obviously, the challenge to the utility is finding candidates that meet these stringent 

criteria and that would be willing to either change shifts or operations in order to reduce their power 

bills. 

Conclusion — GDS' analysis indicated most of the typical demand response programs analyzed in the 

screening are not cost-effective at this time, and those that are cost effective are either difficult to 

implement or are only marginally cost effective. GDS suggested that Big Rivers would be better served 

by using its DSM budget to pursue higher value energy efficiency programs. However, as capacity 

tightens in the region, the value of capacity should increase, approaching the avoided cost of a peaking 

unit. At that time, demand response programs could become cost effective. Based on GDS' 

recommendations, Big Rivers will: 

• Continue to pursue high value energy efficiency programs 

• Not pursue a full scale demand response program at this time. 

• Continue to monitor opportunities for demand response, looking for reduction in costs or 

increases in the value of avoided peaking generation. 

• Monitor the opportunity of new technologies that may provide peak demand reduction 

benefits, including Smart Grid technologies. 

• Work with the Members to evaluate benefits of interruptible rate arrangements to new or 

existing large commercial or industrial customers. 
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5.3 2013 DSM/Energy Efficiency Results 

The 2013 DSM Program Summary is shown in Table 5.15. Total spending of $1,352,780 on incentives 

and promotion exceeded the target spend of $1.3 million by slightly more than $50,000. Promotion 

expenditures were 7.5% of the total cost. 

Table 5.15 
2013 DSM/Energy Efficiency Program Summary 

Residential Programs 

Units 
2013 Progrour ro;Ws 

Unit al:lantity Scend 

DSM-01 High Efficiency Lighting Replacement bulbs 75,074 $129,877 
DSM-02 Energy Star Clothes Washer Replacement unit 1,061 $106,100 
DSM-03 Energy Star Refrigerator Replacement unit 674 $67,400 
DSM-04 Residential High Efficiency HVAC unit 262 $92,850 
DSM-05/DSM-10 Residential Weatherization homes 168 $538,072 
DSM-06 Touchstone Energy New Home homes 83 $74,600 
DSM-07 Residential HVAC Tune-Up unit 556 $13,900 

Commercial/Industrial (C&l) Programs 
DSM-08 C&I High Efficiency Lighting kW saved 583 $204,073 

DSM-09 C&I General Energy Efficiency kW saved 0 $0 

DSM-07 C&I HVAC Tune-Up units 118 $5,900 
DSM-11 C&I High Efficiency HVAC ton 0 $0 

Other Programs 
DSM-12 High Efficiency Outdoor Lighting fixture 262 $18,340 

Promotion Expense $101,667 

Total $1,352,780 

The total budget for 2013 energy efficiency programs was $1,300,000; $300,000 above the $1 million 

collected in base rates. $300,000 was carried over from the 2012 budget when the entire $1 million was 

not spent. 

Substantial modifications to the weatherization program were submitted for Commission approval on 

February 22, 2013, and the modified program was put on hold until the changes received Commission 

approval on June 6, 2013.55  The $400,000 budget for the weatherization program was aggressive, but 
the popularity of the program quickly became apparent, and word of mouth resulted in a total spend of 

more than $538,000. 

The Touchstone Energy New Home program continues to be popular among large tract developers in 

areas where natural gas is prevalent. Single home construction contractors are participating at a much 

55  In the Matter of Tariff Filing of Big Rivers Electric Corporation to Revise and Implement Demand-Side 

Management Programs, Case No. 2013-00099. 
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lower rate. Members applied for 83 Touchstone Energy Home incentives, 17 short of the annual target 

of 100. The remaining budget was redirected to the weatherization program. 

Both residential and commercial HVAC tune-up participation exceeded 2012 participation, but fell short 

of 2013 targets. The remaining 2013 budget was re-directed to the weatherization program, and targets 

for 2014 have been adjusted downward to reflect more realistic market demand. 

Commercial lighting finished the year 12.5% above target. The second half of 2013 was very active for 

commercial members participating in this program. 

No applications for non-lighting projects were received from commercial members under the General 

Energy Efficiency program. 

The Commercial HVAC program was approved June 6, 2013, and promotional efforts were undertaken; 

however, no commercial members applied for the incentive. Capital investments of this type generally 

involve analysis and approval, and there is hope the program will become more active in 2014. 

5.4 2013 Budget 

The 2013 energy efficiency program budget included $1 million collected through rates and $300,000 

carried over from the 2012 budget that was not spent. Table 5.16 shows the 2013 energy efficiency 

program participation and spending levels for each program. This table also quantifies the estimated 

impact of each target on energy consumption and peak demand. 

The 2013 budget of $1,300,000 was split into two segments. The amount of $1,150,000 was targeted at 

incentives, while the remaining $150,000 was set aside for promotional efforts. Any promotional funds 

not consumed are available to support programs that attract high participation. 

Specific program budgets are flexible and are tailored to retail member response to each program. The 

Member cooperatives are able to adjust or shift budgets to address successful programs. 

Tables 5.16, 5.17, and 5.18 provide detailed program impact for years 2011, 2012 and 2013, 

respectively. 
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'Residential Lighting Program 
CFL bulbs 31 0.007 0.003 19743 605,320 141.0 

IResidential Efficient Appliances 
Clothes Washer Rebate 
Energy Star Refrigerator + Recycling 

224 
1,084 

0.007 
0.076 

0.026 
0.089 

233 
79 

52,192 
85,636 

1.6 
6.0 

I HVAC Program 
Dual Fuel 
Air Source Heat Pump 
Goethermal 

3,448 
692 

3,658 

7.066 
0.000 
4.453 

0.146 
0.146 
0.365 

31 
25 
11 

106,888 
17,300 
40,238 

219.1 
0.0 

49.0 
IWeatherization Program 
Stick-Built Home 
Manufactured Home 
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2200 
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(Tune-Up 
HVAC Tune-Up 636 0.000 0.304 0 0 0.0 

Annual kWh 
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Winter k 
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1C&I Lighting 
Lighting Projects 12 0.0031 0.0029 48.6 198,677 48.6 

IC&I Products 
Misc. Efficient Pro 	cts 0.0 0 0.0 

Annual kWh 
Savings Per 

Unit 

Winter kW 	Summer MV 
Savings Pings Per 

Unit 111.11/Unit 
(Tune-Up 
HVAC Tune-Up` 5,268 0.000 1.200 0 0 0.0 

*Assumed 6 tons/unit 
Total DSM Program Savings: 1,106,251 465.2 
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6. 	Transmission Planning 

The Big Rivers' transmission system consists of the physical facilities necessary to transmit power from 

its generating plants and interconnection points to all substations from which customers of its three 

Members are served. Transmission planning embodies making investment decisions required to 

maintain this system so that it can reliably and efficiently meet the power needs of the customers 

served. Justifications used in any transmission study and subsequent projects are based on technical 

and economic evaluations of options that may be implemented to meet the specific need. Transmission 

improvement projects are designed to meet all industry standards including those set forth by North 

American Electric Reliability Corporation NERC and the Southeast Electric Reliability Corporation 

("SERC"). 

6.1 MISO Transmission Planning 

As a member of MISO, Big Rivers participates in MISO's coordinated short and long-term planning 

processes. The transmission system expansion plans established for MISO and its member companies 

must ensure the reliable operation of the transmission system, support achievement of state and 

federal energy policy requirements, and enable a competitive energy market to benefit all customers. 

The planning process, in conjunction with an inclusive stakeholder process, must identify and support 

development of transmission infrastructure that is sufficiently robust to meet local and regional 

reliability standards, and enable competition among wholesale energy suppliers. The Guiding Principles 

of the MISO Transmission Expansion Planning ("MTEP") process follow: 

• Guiding Principle 1: Make the benefits of an economically efficient energy market available to 

customers by identifying transmission projects that provide access to electricity at the lowest 

total electric system cost. 

• Guiding Principle 2: Provide a transmission infrastructure that meets all applicable NERC and 

Transmission Owner planning criteria and safeguards local and regional reliability through 

identification of transmission projects to meet those needs. 

• Guiding Principle 3: Support state and federal energy policy requirements by planning for access 

to a changing resource mix. 

• Guiding Principle 4: Provide an appropriate cost allocation mechanism that ensures that costs of 

transmission projects are allocated in a manner roughly commensurate with the projected 

benefits of those projects. 

• Guiding Principle 5: Analyze system scenarios and make the results available to state and federal 

energy policy makers and other stakeholders to provide context and to inform choices. 

• Guiding Principle 6: Coordinate transmission planning with neighboring planning regions to seek 

more efficient and cost-effective solutions. 
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6.2 Transmission Transfer Capability 

Big Rivers routinely assesses its transmission system's ability to transfer power into and out of Big 

Rivers' local balancing area. Additionally, Big Rivers performs transfer capability studies as a participant 

in MISO and SERC seasonal assessments. While transfer capability values can vary significantly due to a 

number of factors, study results (simultaneous net import capability of approximately 900 MW) 

demonstrate that Big Rivers can import sufficient generation to satisfy all firm system demand 

requirements. Further, the existing transmission system is sufficient to support the export of all Big 

Rivers' generation power greater than the amount required to serve native load. 

6.3 Transmission System Optimization and Expansion 

With respect to the improvement and more efficient utilization of existing Big Rivers transmission 

facilities during the period from 2009 through August of 2014, Big Rivers constructed and placed in 

service approximately 0.3 miles of new 69 kV transmission line to serve seven new delivery point 

substations of its Members. An additional 20 miles of 69 kV and 6 miles of 161 kV lines were 

constructed to strengthen the transmission network and thus improve reliability. 

To increase transmission line current ratings, approximately 7 miles of 69 kV and 28 miles of 161 kV lines 

were reconductored with higher current capacity conductors. A new 345 kV interconnect between Big 

Rivers' existing Reid EHV substation and Vectren Corporation's A. B. Brown substation was energized at 

no cost to Big Rivers' Members. With the addition of this new 345 kV line, Big Rivers now has two high 

voltage transmission lines at the Reid EHV substation, which greatly improves the ability to transfer 

power both in and out of Big Rivers' transmission system. 

Additionally, Kentucky Utilities Company ("KU") and Big Rivers are completing the construction 

necessary to loop an existing Big Rivers'-owned 161 kV circuit through the new KU Matanzas substation 

in Ohio County, Kentucky. The first phase of the project was energized on December 12, 2013. This 

phase created a new high voltage 161 kV transmission interconnect between Big Rivers' Wilson 

substation in Centertown, Kentucky, and KU's new Matanzas substation in Ohio County, Kentucky. 

When complete, the second phase of the project will result in a second Big Rivers' 161 kV interconnect 

to the KU Matanzas substation. The second phase is expected to be energized in January 2016. 

Big Rivers upgraded its microwave communications infrastructure with the expansion of the East and 

West loops picking up the three Members plus a new broadband digital microwave overbuild addition to 

all three power plant locations for voice and data networking needs providing high speed network 

connectivity. 

Big Rivers has completed the replacement of the two-way radio system for Big Rivers and its three 

Members. Each of the four companies now operates its own two-way radio system, with the radio 

systems sharing a common backbone infrastructure. This new system accommodates two-way radio 

communications among the four companies during emergency situations. 

Work toward completion of other transmission system improvements is a continuous process. A list of 

completed and planned improvements to the Big Rivers' system for the 2009-2028 time period is 

presented in Tables 6.1 and 6.2. 
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Table 6.1 
Completed System Additions (2009 - 2014) 

Project Description Year 

Olivet Church Rd. 69 kV line addition 2009 

Reid — Daviess Co. 161 kV reconductor 2009 

Coleman — Coleman EHV 161 kV line 1 reconductor 2010 

Coleman — Coleman EHV 161 kV line 2 reconductor 2010 

Coleman — Newtonville 161 kV line reconductor 2010 

Armstrong Dock 69 kV Service 2010 

Equality 69 kV Service 2010 

Falls of Rough — McDaniels 69 kV line addition 2010 

Cannelton 69 kV Service 2011 

Lewis Creek 69 kVService 2011 

Wilson 161 kV terminal for new tap line 2011 

Wilson 161/69 kV transformer addition 2012 

Wilson — Centertown 69 kV line 2012 

Meade — Garrett 69 kV line reconductor 2012 

Garrett — Flaherty 69 kV line project 2013 

Riveredge 69 kV Transmission Service 2013 

Maxon 69 kV Service 2013 

Elk Creek 69 kV Transmission Service 2013 

Wilson — KU Matanzas 161 kV line 2014 

Table 6.2 
Planned System Additions (2014 — 2028) 

Project De.irriorion 

Paradise 161 kV reconductor from new tap point 2014 

Buttermilk 69 kVService 2014 

Cumberland — Caldwell Springs 69 kV line 2014 

Hancock County 69 kV mobile capacitor bank 2014 

White Oak 161/69 kV substation addition 2015 

Irvington Substation switching & metering 2015 

Meade County 161/69 kV transformer replacements (2) 2015 

West Owensboro 69 kV reconductor 2016 

KU Matanzas — New Hardinsburg/Paradise 161 kV tap line 2016 

Wilson — Sacramento 69 kV line addition 2018 

Thruston Junction — East Owensboro 69 kV reconductor 2018 

Rome Junction — Philpot Tap 69 kV reconductor 2018 

HMP&L Sub 4 161/69 kV transformer addition 2018 
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7. 	MISO Resource Adequacy Planning 

Big Rivers joined MISO on December 1, 2010, to meet its NERC-mandated Contingency Reserve 

requirements. By joining MISO and signing the MISO Transmission Owners Agreement, Big Rivers is 

obligated to follow MISO's FERC-approved tariff. Per the Commission's order approving Big Rivers' 

request to join MISO in Case No. 2010-00043,56  Big Rivers retained an obligation to regularly file an IRP 

for Commission review, detailing Big Rivers' load, determining appropriate reserve requirements, and 

identifying sources of energy, demand-side resources, and projected need for new generation and 

transmission facilities. 

7.1 MISO's Resource Adequacy Mechanism Overview (Module E-1) 

One of MISO's resource planning principles is to maintain system reliability in operating and planning 

horizons while providing the lowest costs. MISO's resource adequacy mechanism, implemented in 

2009, has three primary components: a footprint-wide planning reserve margin, standardized resource 

qualifications, and facilitation of Load Serving Entity ("LSE") compliance requirements. 

Planning Reserve Margin ("PRM") - MISO's broad-focused PRM aims to produce significant 

annual customer benefits through diversity and generation availability. 

• Resource Qualification - include testing, measurement, verification, availability data (forced 

outage rates), performance requirements and obligations. 

• Compliance Requirements - MISO monitors planning compliance. A LSE found deficient is 

assessed an administrative penalty. LSE is an industry term commonly used to describe 

utilities or others who provide electric service to customers. 

7.2 MISO Resource Adequacy Planning 

Module E-1 (Resource Adequacy) of MISO's tariff57  provides forward transparent capacity pricing signals, 

recognizes congestion that limits aggregate deliverability and complements state resource planning 

processes. Each year, MISO performs studies to evaluate current market conditions to forecast future 

planning environments. The Loss of Load Expectation ("LOLE") study is performed annually to set the 

minimum Planning Reserve Margin for the upcoming planning year and provide a nine (9) year Planning 

Reserve Margin forecast. 

Annual Planning Resource Auction (PRA) 

The annual capacity auction construct described in MISO Module E-1 allows Market Participants to 

achieve resource adequacy and allows for transparency. MISO's location-specific approach used in the 

Planning Resource Auction ("PRA") is intended to provide efficient price signals to encourage the 

appropriate resources to participate in the locations where they provide the most benefit. This 

56 
In the Matter of: Application of Big Rivers Electric Corporation for Approval to Transfer Functional Control of its 

Transmission System to Midwest Independent Transmission System Operator, Inc., Case No. 201 0-00043. 

Subsequent to this proceeding, MISO changed its name from Midwest Independent Transmission System 

Operator, Inc., to Midcontinent Independent System Operator, Inc. 
57 

https://www.misoenergy.org/Pages/Home.aspx  
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methodology creates a variety of options for LSEs to obtain the resources required to meet their PRM 

requirements, including Fixed Resource Adequacy Plans, bilateral transactions, self-scheduling, capacity 

deficiency payments, and auction purchases. 

Module E Capacity Tracking Tool (MECT) 

Market Participants submit demand forecast information, qualify resources, track bilateral capacity 

transactions, designate capacity to meet their Planning Reserve Margin requirements, and participate in 

the PRA using the Module E Capacity Tracking Tool. 

2013 Loss of Load Expectation Study 

MISO conducts an annual Loss of Load Expectation study to determine a Planning Reserve Margin, 

Unforced Capacity ("PRM (UCAP)"), zonal per-unit Local Reliability Requirements, Capacity Import Limits 

and Capacity Export Limits. The results of the study and its deliverables supply inputs to the MISO 

Planning Resource Auction, including the local Planning Reserve Margin requirement. 

Big Rivers is located in MISO's regional zone 6, along with entities in Indiana, as shown in Figure 7.1. 

Figure 7.1 
MISO Region Map 

In accordance with the MISO tariff, the reliability objective of a LOLE study is to determine a minimum 

PRM that would result in the MISO system experiencing a less than one day loss of load event every 10 

years. The MISO analysis for 2014 shows that the system would achieve this reliability level when the 

amount of installed capacity available is 1.148 times that of the MISO system coincident peak. This 
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equates to a 14.8% Planning Reserve Margin requirement for 2014/2015 based on installed capacity 

("ICAP"). 

LOLE Process for Planning Year 2014-2015 

In compliance with Module E-1 of the MISO tariff, MISO performed its annual LOLE study to determine 

the Planning Reserve Margin on an unforced capacity basis for the MISO system and the per-unit Local 

Reliability Requirements of Local Resource Zone ("LRZ") Peak Demand for the planning year 2014-2015. 

LOLE Modeling Input Data and Assumptions 

MISO utilizes a program developed by General Electric called Multi-Area Reliability Simulation ("GE 

MARS") to calculate the LOLE for the applicable planning year. GE MARS uses a sequential Monte Carlo 

simulation to model a generation system and assess the system's reliability based on any number of 

interconnected areas. GE MARS calculates the annual LOLE for the MISO system and each Local 

Resource Zone by stepping through the year chronologically and taking into account generation, load, 

load modifying and energy efficiency resources, equipment forced outages, planned and maintenance 

outages, load forecast uncertainty and external support. 

Many cases of GE MARS models are built to model different scenarios and to determine how certain 

variables impact the results. The base case models determine the MISO PRM (ICAP), PRM (UCAP) and 

the LRR for each LRZ for year one, and forward years five and 10. 

MISO utilizes existing systems and data for many of the GE MARS inputs, including MISO's Power 

Generating Availability Data System ("GADS") for unit-specific information such as Generator 

Verification Test Capacities ("GVTC"), Monthly Net Dependable Capacities, Unit Forced Outage Rates 

(EFORd and XEFORd as defined by IEEE 762), and Planned Maintenance Factor (average number of 

events and duration). The GVTC values, along with the monthly NDC values, are used to determine the 

capacity profile for each unit. Forced outage rates and planned maintenance factors were calculated 

over a five-year period (January 2008 to December 2012) and modeled as one value. Generating units 

that had filed suspensions or retirements (as of June 5, 2013) through MISO's Attachment Y process and 

were approved are accounted for in the LOLE analysis. 

MISO Load Data 

For the 2014-2015 LOLE analysis, the hourly LRZ load shape was a product of the historical load shape 

used as well as the 50/50 demand forecasts submitted by the LSEs through the MECT tool. 

The non-coincident peak demand forecasts (with transmission losses) by LSEs were aggregated by their 

respective Local Balancing Authorities ("LBA") and applied to the LBA's historical load shape in GE MARS. 

LRZs 1 through 7 used the 2005 historical load shape while zones 8 and 9 (the new MISO South region) 

used the 2006 historical load shape. For MISO Midwest (the portion of MISO not including the new 

MISO South region), the 2005 load shape provides a typical load shape for the Midwest region as well as 

inherent conservative external support due to external load shapes. With the integration of MISO 

South, MISO chose to use the 2006 historical shape as the 2005 shape represented an extreme weather 

year for the South region due to Hurricane Katrina. 

Load Forecast Uncertainty 
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Load Forecast Uncertainty ("LFU"), a standard deviation statistical coefficient, is applied to base 50/50 

load forecast to represent the various probabilistic load levels. With transition into Module El in 2012, 

MISO determines two separate requirements: Local Reliability Requirement for each zone as well as an 

overall MISO-wide Planning Reserve Margin. 

MISO's analysis method enabled modeling of each LRZs demand and generation uniquely, and the 

derivation of a MISO-wide PRM that aligns with the zonal construct using the same model and applying 

the same zonal LFUs for both footprint-wide and zonal calculations. 

External System 

The LOLE study utilized an external model with seven external zones. To determine an appropriate level 

of support that MISO could expect from the external systems, each external zone was modeled at its 

appropriate target PRM with adjustments for sales/purchases and DSM program reductions. The tie 

capacity value to each external zone was derived from an analysis of the 2012 Historical Net Scheduled 

Interchange data. The LOLE model probabilistically determines reasonable external assistance and 

reduction in the PRM from being interconnected to external entities. 

Loss of Load Expectation Analysis and Metric Calculations 

Once the GE MARS input files were created, MISO determined the appropriate PRM (ICAP) and PRM 

(UCAP) for the 2014-2015 Planning Year as well as the appropriate Local Reliability Requirement for 

each of the nine LRZ's. These metrics were determined by a probabilistic LOLE analysis such that the 

LOLE for the planning year was one day in 10 years, or 0.1 day per year. 

Planning Year 2014-15 Results 

For the 2014-2015 planning year, MISO had more than enough capacity to meet a LOLE of 0.1 days per 

year. In order to achieve a LOLE of 0.1 days per year, unforced capacity had to be removed from the 

MISO pool. This was done following an iterative process of removing the units with the smallest 

unforced capacity until MISO reached a LOLE of 0.1 days per year. The last unit removed was not 

completely removed but derated to a point where the reliability criterion was met. 

The formulas for the PRM values for the MISO system are: 

PRM (ICAP) = ((Installed Capacity + Firm External Support + ICAP Adjustment to meet a LOLE of 0.1 days 

per year) — MISO Coincident Peak Demand))/MISO Coincident Peak Demand 

PRM (UCAP) = ((Unforced Capacity + Firm External Support + UCAP Adjustment to meet a LOLE of 0.1 

days per year) — MISO Coincident Peak Demand))/MISO Coincident Peak Demand 

Where UCAP = ICAP x (1— XEFORd) 

For the 2014-2015 planning year, the ratio of MISO capacity to forecasted MISO system peak demand 

yielded a planning installed capacity reserve margin of 14.8 percent and a planning unforced capacity 

reserve margin of 7.3 percent. These PRM values assume 3,103 MW UCAP of firm and 1,899 MW UCAP 

of non-firm external support. Table 7.1 shows the footprint-wide values and the calculations that went 

into determining the MISO system PRM (ICAP) and PRM (UCAP). 
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Comparison of Recent Module E PRM Targets 
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Table 7.1 

MISO Planning Reserve Margin (PRM) 

n() Reserve Mar m (PRM) 
2014/2015 PY 

ne 2014 - May 20 

Formula Key 

MISO System Peak Demand (MW) 125453 [A]  

Time of System Peak (EST) 815/2014 17:00 

Installed Capacity (ICAP) (MW) 170,847 [B]  

Unforced Capacity (UCAP) (MW) 146,961 [C]  

Firm External Support (MW) 3,103 [D]  

Adjustment to ICAP (MW) -29,875 [E]  

Adjustment to UCAP (MW) -15,452 (F1 

ICAP PRM Requirement (PRMR) (MW) 144,075 [G]=4131+[D]+[EJ 

UCAP PRM Requirement (PRMR) (MW) 134,612 [1-I]=P1+[D]+[F] 

MISO PRM ICAP 14.8% [1]=C[G]-(A1)/[A] 

MISO PRM UCAP 7.3% [J]=C[H]-[Aly[A] 

Comparison of PRM Targets across Five Years 

Figure 8.1 below compares the PRM (ICAP) and PRM (UCAP) values over the last five planning years. The 

last endpoints of the black and green lines show the planning year 2014-2015 PRM values. 

Figure 7.2 

Comparison of Recent module E PRM Targets 
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Future Years 2015 through 2023 Planning Reserve Margins 

Beyond the planning year 2014-2015 LOLE study analysis, a LOLE analysis was performed for the five-

year-out planning year of 2018-2019 and the 10-year-out planning year of 2023-2024. The PRM (ICAP) 

and PRM (UCAP) results are shown as the red-font values of Table 7.2. The years in between were 

arrived at through interpolation of the results from the years 2014, 2018 and 2023. Note that the MISO 

system PRM results assume no limitations on transfers within MISO. 

Table 7.2 
MISO Planning Reserve Margin (PRM) 2018/2019 PY 

15.0% 15.1'c i.1°° 15.6% 16.0% 16.4% 

202 

16.81: PRI CAP 14.9% 17.3'0 

PRM =IP 7.3% 7.3% 7.2% 7.2% 7.2% 7.2% 7.3% 7.3% 7.3% 7.4% 

Table 5.2-2: MISO System Planning Reserve Margins 2014 through 2023 

In future years, MISO sees stability in the PRM (UCAP), which is driven by MISO's assumption of constant 

Load Forecast Uncertainty in out years. The increasing characteristic of the PRM (ICAP) is an outcome of 

the adjustment methodology sensitivity to installed capacity levels of generation and the removal of 

units needed to reach 0.1 days per year LOLE target level. Smaller UCAP units, such as Wind and Behind-

the-Meter Generation, are often the first units removed or last units added in the adjustment. In the 

future years, fewer and fewer of these units are being removed to reach the target LOLE. Since the 

difference in the ICAP to UCAP rating of these units is greater than the average unit in the system the 

PRM (ICAP) is increasing in the future years. 

7.3 Big Rivers' consideration of MISO Planning Reserve Margins in this IRP 

Big Rivers' reserve margin study showed reserve margins in excess of MISO's 2023 requirement (17.3% 

ICAP) over the 15-year IRP forward planning period. Big Rivers will continue to comply with MISO's tariff 

requirements, which includes the possibility for varying amounts of planning reserves. As the MISO 

market evolves, Big Rivers will continue to evaluate the proper reserve margin target. Big Rivers 

continues to participate in MISO Resource Adequacy Working Groups, Loss of Load Expectation Working 

Group, and other groups, to ensure Big Rivers' participation in the MISO market provides optimum value 

to its Members. 
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8. 	Environmental 

The Big Rivers' system consists of seven coal-fired units of various size and vintage, and one combustion 

turbine ("CT"). Big Rivers also operates and has the contractual right to certain amounts of the capacity 

and energy from two coal- fired units owned by HMP&L. Table 8.1 identifies the operating units: 

Table 8.1 
Environmental Controls on Existing Units 

N--," Net Capacity Commercialized SO2 Control NOx Control 
R.A. Reid 1 65 MW 1966 See below See below 
K.C. Coleman 1 150 MW 1969 FGD Retrofit in 2006 Over-fired Air 
K.C. Coleman 2 138 MW 1970 FGD Retrofit in 2006 Over fired Air 
K.C. Coleman 3 155 MW 1972 FGD Retrofit in 2006 Over-fired Air 
Henderson 1 153 MW 1973 FGD Retrofit in 1995 SCR Retrofit in 2004 
Henderson 2 159 MW 1974 FGD Retrofit in 1995 SCR Retrofit in 2004 
R.D. Green 1 231 MW 1979 FGD Coal re-burn 
R.D. Green 2 233 MW 1981 FGD Coal re-burn 
D.B. Wilson 417 MW 1986 FGD SCR Retrofit in 2004 
R.A. Reid CT 65 MW 1976 See below See below 

Big Rivers has applied for a Title V permit revision to convert Reid Unit 1 to natural gas as part of its efforts 

to comply with EPA Mercury and Air Toxics Standards ("MATS"). 

The Reid CT fuel oil unit was retrofitted to burn natural gas (as well as fuel oil) in 2001 for Sulfur Dioxide 

("502") and Nitrous Oxides ("NOx") control. 

8.1 Clean Air Regulations — Cross State Air Pollution Rule and Clean Air Interstate Rule ) 

EPA proposed the Cross State Air Pollution Rule to replace the Clean Air Interstate Rule ("CAIR") that 

was previously vacated by federal courts on July 11, 2008. CSAPR requires 23 states to reduce annual 

SO2  and NOx emissions to help downwind areas attain the 24-hour and/or Annual PM 2.5 National 

Ambient Air Quality Standards ("NAAQS"). Twenty-five states are required to reduce ozone seasonal 

NOx emissions to help downwind areas attain the 1997 8-hour Ozone NAAQS. The rule addresses all up-

wind states' transport obligations under the 1997 annual PM 2.5 and 2006 24-hour PM 2.5 standards. 

For 14 states, it will also address upwind state transport obligations under the 1997 ozone NAAQS. For 

the rest of the upwind states covered by the CSAPR ozone program, the rule provides emission 

reductions while EPA continues to evaluate additional emission reductions. 

The final CSAPR regulations divided the states required to reduce 502  into two groups. CSAPR originally 

envisioned both groups reducing their SO2  emissions beginning in 2012. Group 1 states were required 

to make additional reductions in SO2  emissions two years later in order to eliminate their significant 

contribution to air quality problems in downwind areas. Kentucky is a Group 1 state. 

The D.C. Circuit Court vacated CSAPR in August 2012, leaving CAIR as the program controlling 502  and NOx 

emissions. The U.S. Solicitor General petitioned the Supreme Court to review the D.C. Circuit Court's 

decision on CSAPR. The U.S. Supreme Court accepted the review of CSAPR. On April 29, 2014, the 
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Supreme Court ruled in favor of the EPA, upholding the CSAPR program and remanding the case back to 

the lower court for further action. 

At this time, it is unknown what actions EPA will take. Big Rivers will continue to monitor these 

developments and adjust its compliance strategy accordingly. If EPA implements CSAPR in its original form 

prior to it being vacated in 2012, it appears that CSAPR will not have a significant impact on Big Rivers' 

operations (based upon original allowance allocations) as the Coleman Station has been idled. When 

Coleman is returned to service, further system wide NOx reductions could be required. For this IRP, Big 

Rivers has modeled the estimated costs associated with an SCR at Green in 2019 in Environmental Case 2 

in anticipation of this. 

Both CAIR and CSAPR are similar in function in that allowances are provided to utilities. The main 

difference between the two programs is the restriction in the CSAPR trading program. CAIR allowances 

can be traded to any utility in any quantity, whereas CSAPR allowances are restricted to a geographical 

area and are limited depending upon the location of the utility. 

NOx - Big Rivers previously installed SCRs on Wilson Station and HMP&L Units 1 and 2 and low NOx 

burners at Coleman and Green. The Coleman Units also utilize over-fired air for NOx control. Coleman 

Unit 1 NOx control differs from Units 2 and 3 with the addition of a separate air source for NOx control, 

rather than the combustion source. Green Units 1 and 2 have a coal re-burn system in place to reduce 

NOx emissions through the injection of coal at the top end of the boiler furnace. 

NOx allowances issued under CAIR are surrendered at a rate of one allowance for each ton of NOx emitted 

for both the annual program, which runs January 1 to December 31, and the seasonal program, which runs 

from May 1 to September 30. Historically, Big Rivers has had insufficient allocations of annual NOx 

allowances to cover its emissions. Big Rivers purchases allowances each year to meet this shortfall, which 

is about 8% lower than typical emissions. The allocations of seasonal NOx allowances are typically equal to 

the emissions. 

SO2  - Big Rivers currently utilizes Flue Gas Desulfurization Systems (or scrubbers) on all its coal fired units 

except Reid 1. 

502  allowances issued under CAIR are currently surrendered at a rate of 2 allowances for every ton of SO2  

emitted. The ratio changes from the current surrender rate of 2 to 1 to 2.86 to 1 in 2015. Big Rivers 

currently has a sufficient bank of SO2  allowances to offset its emissions. When the CAIR program is 

replaced in the future, the banked allowances will not be permitted to be transferred to the new program. 

In the production of this IRP, estimated costs associated with the operation of the FGD, SCR, ACI and DSI 

systems were included in all cases, with the exception of Coleman ACI and DSI which are not in the base 

case. 

8.2 Mercury and Air Toxics Standards 

The Mercury and Air Toxics Standards regulations became effective April 2012 with a compliance date of 

April 16, 2015. The regulations allow a one year extension if granted by the appropriate state regulatory 

agency. 
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The MATS rule finalizes standards to reduce air pollution from coal and oil-fired power plants under 

Sections 111 (new source performance standards) and 112 (toxics program) of the 1990 Clean Air Act. 

Emissions standards set under the MATS rule are federal air pollution limits that individual facilities must 

meet by a set date. EPA must set emission standards for existing sources as stringent as the emission 

reductions achieved by the average of the top 12 percent best controlled sources. 

These rules establish technology-based emissions limitation standards for mercury, non-mercury metals 

(filterable particulate material (FPM) can be used as a surrogate), and acid gases (either hydrogen 

chloride (HCI) or 502). The final rules apply to coal and oil —fired electric generating units ("EGUs") with 

a capacity of 25 megawatts or greater. 

Existing sources generally will have up to 4 years to comply with MATS. This includes the 3 years 

provided to all sources by the Clean Air Act as well as an additional year that state permitting authorities 

can grant for technology installation. 

Big Rivers submitted an Environmental Compliance Plan in 2011 as part of its PSC proceedings to 

request a Certificate of Public Convenience and Necessity ("CPCNs") for MATS compliance. This plan 

included activated carbon injection (ACI) systems and dry sorbent injection (DSI) systems for its Green, 

Wilson and Coleman plants. 

Several rounds of testing were conducted at Big Rivers' units to determine if control equipment would 

be needed to meet the requirements of MATS. Coleman Station and Green Station were identified as 

needing additional control equipment. Wilson Station was identified as requiring DSI equipment. 

HMP&L Station 2, which has an SO2  scrubber and a SCR to control NOx was shown to meet compliance. 

Reid Station is scheduled to be converted to burn natural gas, which will exempt the unit from further 

MATS compliance. 

Big Rivers is currently procuring and installing ACI and DSI systems on its Green Units 1 and 2. Burns 

and McDonnell was hired to the develop plans and specifications for the Green Station units. The 

control equipment for the Green units are expected to be in service in early 2015. In addition, 

monitoring equipment to verify compliance will be installed at Green, Wilson and HMP&L stations. 

Due to the planned idling of both Wilson and Coleman Stations, Big Rivers will request a one-year 

extension of the MATS compliance date to April 2016 for these units through the Kentucky Division for 

Air Quality. Since the Coleman Station has been idled, the installation of control equipment and 

monitors will be required before it is placed back into service. IRP Environmental cases 1 and 2 include 

the estimated costs associated with MATS compliance at Coleman. 

8.3 Coal Combustion Residuals (CCR) 

Coal Combustion Residuals ("CCRs") are residues from the combustion of coal and include fly ash, 

bottom ash, and scrubber waste. CCRs are currently exempted from the requirements of the Resource 

Conservation and Recovery Act ("RCRA"); however, CCRs are regulated by Kentucky as Special Wastes. 

In 2010, EPA proposed two options for regulating CCRs under RCRA: (1) as hazardous waste under 

Subtitle C, and (2) as non-hazardous waste under Subtitle D. 
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Under Subtitle C (hazardous waste designation), existing surface impoundments must remove solids, 

meet land disposal restrictions, and have a liner installed within five years of the effective date of the 

regulation. This requirement would effectively phase out use of existing surface impoundments due to 

the land disposal restrictions of the ash. New surface impoundments must meet the liner and land 

disposal restriction as well, which would effectively phase out the construction of new impoundments. 

Existing landfills will require groundwater monitoring and liner installation for any horizontal expansion. 

The main difference between the Subtitle C and Subtitle D requirement is the removal of the land 

disposal restriction for Subtitle D. 

EPA has announced that it will issue the final rule in December 2014. At this time, it is expected that 

EPA will regulate CCRs under Subtitle D based on comments EPA made in the preamble of the Effluent 

Limitation Guidelines ("ELG"). The expectations are that the CCR program and the ELG program will 

have the same implementation timeline. 

Big Rivers operates two special waste landfills, one located next to the Green Station and one located at 

the Wilson Station. Both landfills have groundwater monitoring as required by the proposed regulation; 

however, both landfills will likely require liners under the remaining air space after the regulation is 

finalized. 

Big Rivers operates three facilities that utilize ash ponds, Coleman Station, Green Station and Reid 

Station. Depending upon the final regulation, the ash ponds will likely be required to be lined or the 

units converted to dry ash handling systems. Preliminary estimated costs associated with converting to 

dry ash systems to comply with CCR regulations are included in Environmental Cases 1 and 2 in 2019 for 

this IRP. 

8.4 Steam Effluent Guidelines (ELG) 

The current effluent guidelines and standards for steam electric power, which were last updated in 

1982, do not adequately address the changes in control technology according to the EPA. Generally, the 

proposed rule would establish new or additional requirements for wastewater streams from the 

following processes and by products associated with steam electric power generation: flue gas 

desulfurization, fly ash, bottom ash, and flue gas mercury control. 

The proposed national standards are based on data collected from industry and provide flexibility in 

implementation through a phased-in approach and use of technologies already installed at a number of 

plants. Under the proposed approach, new requirements for existing power plants would be phased in 

between 2017 and 2022. 

The proposed ELG regulation lists eight options (see Table 8.2) for controlling discharges from seven 

waste streams. Within the eight options EPA has identified, EPA believes four preferred options 

(Options 3a, 3b, 3, and 4a) are economically achievable. Of those four options, only three would 

potentially apply to Big Rivers due to the unit size requirement in Option 3b. The Best Available 

Technology Economically Achievable ("BAT") for each option is proposed for each waste stream. The 

first preferred option (Option 3a) includes: 
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• Zero Discharge effluent limits for all pollutants in fly ash transport water and wastewater from 

flue gas mercury controls systems; 

• Numeric effluent limits for copper and iron discharges of nonchemical metal cleaning wastes; 

and 

• Effluent limits for bottom ash transport water and combustion residual leachate from landfills 

and surface impoundments that are equal to current Best Professional Judgment ("BPJ") 

effluent limits for these discharges (i.e., numeric effluent limits for total suspended solids 

("TSS") and oil and grease). 

Under Option 3, all of the proposed requirements in Option 3b would be included. In addition, numeric 

effluent limits for mercury, arsenic, selenium, and nitrate-nitrite in the discharges of FGD wastewaters 

would be established. 

Under Option 4a, EPA would establish zero discharge effluent limits for all pollutants in bottom ash 

transport water, as well as retaining all of the requirements in Option 3. 

EPA is expected to finalize the ELG regulations in 2014, and the impact to Big Rivers is expected in the 

2017 to 2020 time frame depending upon the timing of the issuance of the Kentucky Pollution Discharge 

Elimination System ("KPDES") permits. Preliminary estimated costs for complying with ELG are included 

in IRP Environmental Cases 1 and 2 in 2019. 
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Table 8.258  
EPA Options for ELG Compliance 

Waste Stream Pollutants for 
Regulation 

BAT for the main regulatory options (white 
3b 

options 
3 

are identified 
4a 

as preferred) 
1 3a 2 

FGD 
Wastewater 

Oil and Grease 
TSS 
Arsenic 
Mercury 
Nitrate/nitrite 
Selenium 

Chemical 
Precipi- 

tation 

BPJ 
Deter- 

mination 

'Chemical 
Precipi- 
tation + 

Biological 
Treatment 

'Chemical  
Precipi-  
tation + 

Biological  
Treatment 

Chemical 
Precipi- 
tation + 

Biological 
Treatment 

Chemical 
Precipi- 
tation + 

Biological 
Treatment 

Chemical 
Precipi- 
tation + 

Biological 
Treatment 

Chemical 
Precipi-
tation + 
Evapo-
ration 

Fly Ash 
Transport 
Water 

Oil and Grease 
TSS 
*Zero Discharge 

Impound- 
ment 

(equal to 
BPT) 

*Dry 
Handling 

Impound- 
ment 

(equal to 
BPT) 

*Dry 
Handling 

*Dry 
Handling 

*Dry 
Handling 

*Dry 
Handling 

*Dry 
Handling.  

Bottom Ash 
Transport 
Water 

Oil and Grease 
TSS 
*Zero Discharge 

Impound- 
ment 

Impound- 
ment 

(equal to 
BPT) 

Impound- 
ment 

(equal to 
BPT) 

Impound- 
ment 

(equal to 
BPT) 

Impound- 
ment 

(equal to 
BPT) 

2*D/3, 

Handling/ 
Closed  
Loop  

*Dry 
Handling/ 

Closed 
Loop 

*Dry 
Handling/ 

Closed 
Loop 

(equal to 
BPT) 

Combustion 
Residual 
Leachate 

Oil and Grease 
TSS 
Arsenic 
Mercury 

Impound- Impound- 
ment 

(equal to 
BPT) 

Impound- 
ment 

(equal to 
BPT) 

Impound- 
ment 

(equal to 
BPT) 

Impound- 
ment 

(equal to 
BPT) 

Impound- 
ment 

(equal to 
BPT) 

Chemical 
Precipi- 
tation 

Chemical 
Precipi- 

tation 
ment 

(equal to 
BPT) 

Gasification 
Wastewater 

TDS 
Arsenic 
Mercury 
Selenium 

Evapo- 
ration 

Evapo- 
ration 

Evapo- 
ration 

Evapo- 
ration 

Evapo- 
ration 

Evapo- 
ration 

Evapo- 
ration 

Evapo- 
ration 

Flue Gas 
Mercury 
Control 
Wastewater 

Oil and Grease 
TSS 
*Zero Discharge 

Impound- 
ment 

(equal to 
BPT) 

*Dry 
Handling 

Impound- 
ment 

(equal to 
BPT) 

*Dry 
Handling 

*Dry 
Handling 

*Dry 
Handling 

*Dry 
Handling 

*Dry 
Handling 

Nonchemical 
Metal Cleaning 
Wastes 

Oil and Grease 
TSS 
Copper 
Iron 

Chemical 
Precipi- 
tation 

Chemical 
Precipi- 

tation 

Chemical 
Precipi- 
tation 

Chemical 
Precipi- 

tation 

Chemical 
Precipi- 

tation 

Chemical 
Precipi- 

tation 

Chemical 
Precipi- 

tation 

Chemical 
Precipi- 
tation 

* For some options, EPA is proposmg to establish zero discharge limitations rather than establish numencal discharge limits on 
pollutants of concern 

'For Units at a facility with a total wet-scrubbed capacity of > 2,000 MW. Best Professional Judgment (BPJ) for < 2,000 
MW. 

2For Units > 400 MW. Impoundment (equal to BPT) for units < 400 MW. 

8.5 Clean Water Act, Section 316(b) 

Section 316(b) of the Clean Water Act addresses cooling water intake structures that have sufficient 

velocity to impinge and entrain aquatic organisms. There are three components to the proposed 

regulation. First, existing facilities that withdraw at least 25 percent of their water from an adjacent 

water body exclusively for cooling purposes and have a design intake flow of greater than 2 million 

gallons per day would be subject to an upper limit on how many fish can be killed by being pinned 

58  From Federal Register 40 CFR 423 (http://www.ecfr.govicgi-bin/text-
idx?SlD=c8f5b984be77f7a614a244626cel8c4b&node=40:30.0.1.1.23&rgn=div5).  
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against intake screens or other parts at the facility (impingement). The facility would determine which 

technology would be best suited to meeting this limit. Alternately, the facilities could reduce their 

intake velocity to 0.5 feet per second. At this rate, most of the fish can swim away from the cooling 

water intake of the facility. 

Second, existing facilities that withdraw very large amounts of water, at least 125 million gallons per 

day, would be required to conduct studies to help their permitting authority determine whether and 

what site specific controls, if any, would be required to reduce the number of aquatic organisms pulled 

into cooling water systems (entrainment). This decision process would include public input. 

Third, new units that add electrical generation capacity at an existing facility would be required to add 

technology that is equivalent to closed cycle cooling. 

Big Rivers has two intake structures used for once through cooling of steam condenser tubes that meet 

the definition of this regulation. Coleman Station for the amount withdrawn from the river and the 

intake velocity, and Reid Station for the intake velocity. Big Rivers hired Sargent and Lundy to review 

the proposed regulation and provide a cost estimate to comply. Sargent and Lundy recommended the 

installation of fish pumps on the traveling screen as the modification that would meet the requirements 

of 316b impingement. Entrainment studies have not been completed and the associated costs have not 

been developed. The scope of the entrainment studies will be developed as a part of the renewal of the 

KPDES permit. Preliminary estimated costs for complying with this regulation are included in both IRP 

Environmental Cases 1 and 2 in 2019. 

8.6 Greenhouse Gas (GHG) 

EPA is expected to propose new regulations to reduce greenhouse gases ("GHG") for existing units in 

early 2014 and finalize them in early 2015. Planning a compliance strategy is problematic without the 

promulgation of regulations because of other provisions in the statute. Subsection (1) (B) states, 

"Regulations of the Administrator under this paragraph shall permit the State in applying a standard of 

performance to any particular source under a plan submitted under this paragraph to take into 

consideration, among other factors, the remaining useful life of the existing source to which such 

standard applies." This section does not offer a definition of useful life, and therefore, it will be up to 

the Commonwealth of Kentucky and the EPA to determine. Big Rivers' facilities' commercial operation 

dates range from 1966 to 1986. 

Reductions beyond those that can be achieved through improvement in steam efficiency and generation 

efficiency could be very costly to achieve and could affect the long term viability of existing coal-fired 

units. However, dependent on rule specifics, it is possible that idling Coleman and/or Wilson station 

could enable Big Rivers to comply. 

In an effort to estimate the impact of GHG regulations on the dispatch of Big Rivers' generating units 

and the consumption of Big Rivers Members' customers, two sensitivities were prepared in this IRP 

analysis. Please see Section 10.2 for a discussion of the sensitivities performed. 

Table 8.3 
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Cost Data ($millions)* 

ENVIRONMENTAL CASE 1: 

Projected Projected 

Cap Ex 	 Incremental  
Plant 	 Regulation 	Compliance Method 	 2018 	Subtotal  1 O&M 2019 

Coleman 	 MATS 	;ACI/DSI 

CCR 	Submerged Scraper Conveyors (SSC) 

Effluent 	FGD WWTF 

Effluent 	Dry Fly Ash 

316b 	Traveling Screens w/ fish return 

Green 	 Effluent 	FGD WWTF 

Effluent 	Dry Economizer Ash 

CCR 	Submerged Scraper Conveyors (SSC) 

Reid 	316b 	Traveling Screens w/ fish return 

HMPL 	 CCR 	Submerged Scraper Conveyors (SSC) 

ENVIRONMENTAL CASE 2.  

 

[REDACTED] 

 

Plant 	 Regulation 	Compliance Method 

Add following to Case 1 

Green 	 CSAPR 	SCR (1) 

Grand Total 

* All cost data in Table 8.3 is based on Big Rivers' current understanding of a number of pending 

regulations. These future projected expenditures are likely to change as requirements change, further 

information becomes available, and/or studies are updated. 

GDS Associates, Inc. 	 Big Rivers 2014 Integrated Resource Plan I Page 91 



83 Summary 

The multitude of potential environmental regulations presents significant challenges to all electric 

utilities going forward. In particular, the staggered compliance dates along with interaction between the 

Coal Combustion Residuals and Steam Effluent Guidelines regulations complicate compliance planning. 

Big Rivers will continue to monitor the potential environmental regulations, and as these regulations are 

finalized, Big Rivers will continue to update and evaluate its compliance options as more information 

becomes available. 

While potential environmental regulations are pending, Big Rivers has made significant investments in 

pollution control equipment, which will be beneficial in continued compliance, as well as meeting future 

regulations. 

Big Rivers is well positioned to meet future challenges that will be faced by all coal-fired generating 

stations. Big Rivers plans to evaluate the conversion of a portion of its existing coal-fired fleet to natural 

gas as an alternative to installing additional pollution control equipment at its Green and Coleman 

facilities. A focus on inventive ideas will continue to ensure the most cost-effective solutions are chosen 

to meet future challenges. 
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9. 	Supply-Side Analysis 

This IRP presents Big Rivers' plan for providing an adequate and reliable supply of electricity to meet 

forecasted electricity requirements at the lowest possible cost. In development of its 2014 IRP, Big 

Rivers has considered the impacts of a number of key variables and uncertainties. Furthermore, the 

plan includes an assessment of potentially cost-effective resource options. 

Big Rivers' resource assessment was developed using the Strategist Integrated Planning System. This 

model, which is licensed to GDS Associates by Ventyx, has the capability to simulate production 

operations and develop least cost expansion plans. The production operations simulation establishes 

the optimal dispatch of generating resources and calculates the associated costs. The development of 

least-cost expansion plans includes comparisons of all combinations of potential resource additions to 

determine the portfolio of expansion units necessary to achieve planning reserve margin criteria at the 

lowest cost. Big Rivers' existing generating resources were modeled using the Strategist GAF module. 

The existing units were dispatched against the 2013 Load Forecast, which is described in full in Section 4 

and Appendix A. The 2013 Load Forecast was modeled using the Strategist LFA module. 

Big Rivers operates two units owned by HMP&L. These two units, HMP&L Station Two Units 1 and 2, 

were included at their full capacity values in the analysis. HMP&L's load and energy requirements, 

which are served by the Station Two capacity, were included in the analysis as part of Big Rivers' total 

load obligation, since HMP&L can vary its contracted portion of HMP&L Station Two annually. The net 

impact of this configuration is that capacity beyond that used to serve HMP&L requirements is available 

to serve Big Rivers' requirements. Similarly, HMP&L's SEPA allocation was included as a capacity 

resource, as it offsets the HMP&L load. 

9.1 Generation Operations Update 

Big Rivers' senior management places an emphasis on generation efficiency, and Big Rivers continues to 

make strides in generation efficiency improvements. For the Big Rivers system of the base load units, 

the heat rate has improved 420 BTU/kWh or 3.8% in the 4-year period from 2009 to 2013. Refer to 

Figure 9.1. 
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Figure 9.1 
System Net Heat Rate 

System Net Heat Rate 
Year BTU/kWH 

2009 11,167 
2010 11,025 

2011 11,001 2009 to 2013 Improvement 
2012 10,795 BTU/kWH % 

2013 10,747 420 3.8% 

Specific generation improvement activities include: 

Operations Training Simulators: Big Rivers purchased Operations Training Simulators for Wilson, Green, 

HMP&L and Coleman Stations in 2011 and 2012 for training Control Room Operators ("CROs"). Well 

trained CROs have a significant impact on improving the generation efficiency of the units they are 

operating. 

Controllable Losses: Controllable losses are operating variables (i.e., condenser back pressure, excess 

oxygen, boiler exit gas temperature, etc.) that the CRO can influence (control) and that have an impact 

on generation efficiency. Monitors are available on a real time basis for the CROs and management to 

visually monitor controllable losses. 

Maintenance: Maintenance activities remain focused on improving generation efficiency. During 

forced outages, the washing of air heaters, cleaning condenser tubes, replacing leaking valves and traps, 

and repairing air/gas leaks are some examples of tasks that are completed. 

Instrument Tuning: Excellent control instrument tuning is vital for improving generation efficiency when 

the generation units are dispatched at different loads. Big Rivers' instrument department, along with 

outside contractors (Asea Brown Boveri ("ABB") Distributed Control System ("DCS") tuners), have 

continued to optimize the operation controls of the generation units to minimize any upsets while 

generation output is cycling. 
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Coal Pulverizer Tuning: Good combustion is important in maintaining good boiler efficiency, and a 

properly tuned coal pulverizer (mill) is vital to good combustion. Big Rivers routinely checks coal 

fineness on the pulverizers and the amount of loss on ignition ("101") in the boiler ash. Mill inspections 

are performed every 3,000 hours of operation. Also, Big Rivers periodically hires contractors to test 

pulverizer performance and balance coal flow through pulverizer coal pipes. 

Big Rivers' generation performance continues to be very good. Table 9.1 presents the five year averages 

(2009-2013) of key performance indicators of the Big Rivers generating units. 

Table 9.1 

Key Performance Indicators per IEEE Standards 

Coleman 1 

Ger,erathm 

996,951 

Net Heal 
Fcfe 

	 (BTL;liflii.fH,? 

10,826 

Gross 
Capacity 

Factor (%) 

77.1 

Gross 
Capacity 
Output 

84.1 

Equivalent 
Availability 
Factor (%) 

91.5 

Equivalent 
ru-ced 
Outage 
Fate (%) 

6.9 

Coleman 2 944,073 11,279 76.6 82.1 93.5 3.4 

Coleman 3 1,074,102 10,775 80.6 85.7 93.0 3.7 

Green 1 1,692,953 11,060 85.2 91.5 93.9 2.8 

Green 2 1,604,239 11,128 83.3 91.9 93.6 1.3 

Henderson 1 1,065,220 10,816 80.7 91.8 87.5 7.3 

Henderson 2 1,053,449 11,122 76.6 85.9 88.3 5.6 

Wilson 1 3,173,600 10,799 86.8 95.2 90.4 4.0 

SYSTEM 11,561,827 11,028 81.8 90.4 91.5 4.1 

Big Rivers continues to utilize the Generation Knowledge Service ("GKS") benchmarking service provided 

by Navigant Consulting to compare unit performance against its peers. Big Rivers units have compared 

favorably, and Coleman Station has won Navigant's Operation Excellence Award in the Small Plant 

Category for the last two years (five year period from 2007-2011, and five year period from 2008-2012). 

The awards are based on detailed analysis of cost, performance and safety data from Navigant's 

industry-leading GKS® database, which contains data for more than seventy percent of the U.S. electric 

utility generation coal fleet-representing more than 216,000 MWs of generation and more than 640 

coal-fired units. The analysis of cost and performance includes a weighted comparison of non-fuel 

operation and maintenance costs and availability/reliability measures during the five year evaluation 

period. Award winners must also demonstrate safety performance in the top half of their respective 

comparison groups. 

9.2 Resource Addition Options 

A list of potential resource additions was developed for the Strategist modeling process. This list of 

resources defines the options that the model is able to choose in order to meet planning reserve 

criteria. The list of potential additions includes traditional supply-side options, renewable supply-side 

options, and EE programs that were selected in the EE screening process. The list includes options that 
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are typically included in potential resource assessments and represent generic generating assets. 

Selection of a particular type of resource from this list would indicate the type of capacity, rather than a 

specific asset, that would best serve new resource needs. 

Potential capacity additions that were analyzed for this IRP are generic in nature in the sense that as Big 

Rivers approaches a time of capacity need, costs and availability of technically- and economically 

feasible alternatives will be assessed in great detail to ensure the optimum technology is chosen to fill 

actual needs. 

The complete list of options, along with a brief description of each option, is shown below. 

Nuclear - The nuclear option was based on two 1,117 MW Westinghouse AP1000 units which would be 

built at an existing nuclear site. For this type unit, energy to heat water to produce steam is provided by 

splitting the nucleus of uranium atoms. AP1000 units are two-loop pressurized water reactors. Heated 

pressurized water enters a heat exchanger where lower pressure water is converted into steam. The 

facility has one steam generator for each reactor. Nuclear units have relatively low operating costs 

combined with relatively high capital costs and are used to serve base load requirements, i.e. the units 

operate to serve load that is present around the clock. 

Coal - Coal costs and operating parameters were based on a 1300 MW supercritical pulverized coal 

facility, built in a greenfield location, in a dual-unit configuration. At this type facility, coal is burned to 

produce superheated steam in a boiler. The steam is supplied to a steam turbine, which drives an 

electric generator. As with nuclear units, coal units typically serve base load requirements. 

Gas-fired Combined Cycle - Combined cycle capacity was modeled using characteristics of an advanced 

natural gas fired combined cycle unit. This type facility consists of two combustion turbines and 

associated generators, with one heat recovery steam generator and one steam turbine and associated 

electric generator. Combined cycle units are typically used to serve intermediate and/or base load 

needs, depending on the relative differences between the cost of natural gas and coal. 

Gas-fired Combustion Turbine - Modeling data for the combustion turbine facility was based on a single 

natural gas fired combustion turbine and electric generator capable of producing 210 MW. 

Biomass - Biomass data was based on a facility utilizing from 370 to 500 tons per day of wood, 

depending on moisture content, for the production of 20 MW of power. The facility would consist of a 

gasification system that converts wood to synthetic gas, and cleaning system for the gas, and a 

combined cycle plant to produce electricity. 

Landfill Gas - Landfill Gas is produced during the decomposition of municipal solid waste ("MSW") while 

it is disposed of in MSW landfills. When landfills reach a certain size and generate non-methane organic 

compounds (a small component of landfill gas), federal air pollution regulations require the installation 

of a landfill gas collection and control system. By collecting the landfill gas before it can be emitted to 

the air, this fuel (which contains approximately 50 percent methane) can be used to power a 

combustion turbine to produce electricity. 

GDS Associates, Inc. 	 Big Rivers 2014 Integrated Resource Plan I Page 96 



Wind - Data used to model potential wind resources was based on a facility consisting of 67 wind 

turbine generators, each with a capacity of 1.5 MW, for a total design capacity of 100 MW. Each wind 

turbine generator is supported by a steel tower; main mechanical components of the wind turbine are 

attached to the top of the tower. Power is generated by the wind turbines and converted using onboard 

transformers. 

Photovoltaic - The photovoltaic facility used as the basis of modeling data for this analysis is capable of 

producing 150 MW using arrays of ground-mounted, single-axis tracking modules which convert solar 

radiation into direct current electricity. The direct current electricity can then be converted to 

alternating current 

Operating characteristics and associated costs for potential additions of supply-side resources were 

taken from the EIA's 2013 Annual Energy Outlook and from SNL Financial59, and in some cases 

developed using GDS personnel's knowledge of actual projects. 

Table 9.2 shows key variables associated with the supply-side options. 

Table 9.2 
Operating Characteristics of Supply-Side Options 

2013 
2013 	 Variable 

Overnight Construction Operatin 2013 Fixed O&M 	 SO , 	NO, 	CO 2 

Capacity Capital Cost 	Lead Time 	g Life 	O&M Rate 	Rate Heat Rate Availability Emissions Emissions Emissions 
(MMBtu/ 

(MW) 	($/kW) 	(Yrs) 	(Yrs) 	($/kW-Yr) (S/MWh) MWh ) 	(%) 	(lbs/MWh) (lbs/MWh) (lbs/MWh) 

Nuclear 50 5,584.00 6 30 94.67 2.17 10.46 90% 

Coal 50 2,969.00 4 30 31.64 4.54 8.74 93% 0.79 0.44 1,931.54 

Combined Cycle 50 1,036.00 3 30 15.60 3.32 6.33 90% 0.44 974.82 

Combustion Turbine 50 683.00 2 30 7.14 10.52 8.55 90% 0.86 1,188.45 

Biomass 50 3,978.00 4 20 107.21 5.34 13.50 90% 0.10 2632.50 

Landfill Gas 5 2,000.00 3 20 398.66 8.88 18.00 90% 1.55 

Wind 50 2,238.00 3 25 40.14 30% 

Photovoltaic 5 3,617.00 2 25 12.12 25% 

59 http://www.snl.com/ 
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2014  

2015  

2016 

2017 

2018 

2019  

2020  

2021  

2022  

2023  

2024  

2025 

2026 

2027 

2028 1
11

11
11

11
11

11
11

11
11

11
11

115
 

Table 9.3 shows characteristics associated with all existing units in place in the Big Rivers Base Case IRP. 

A table showing costs and parameters for each Big Rivers generating unit for each year of the 2014 

through 2028 period is included as Appendix F. 

Table 9.3 

Operating Characteristics of Existing Big Rivers Resources 

Plant Unit 

Location 

,..en:acky 

County) 

Commercial 

Status 	Operation Date Type of Facility 

Net Dependable 

Capability Fuel Type 

Typciol Fuel 

Storage 

Capability 
Summer Winter Primary Secondary 

K.C. Coleman 1 Hancock Existing November 1969 Steam Turbine 146 	146 Coal Natural Gas 30days 

K.C. Coleman 2 Hancock Existing September 1970 Steam Turbine 146 	146 Coal Natural Gas 30 days 

K.C. Coleman 3 Hancock Existing January 1972 Steam Turbine 151 	151 Coal Natural Gas 30 days 

R.D. Green 1 Webster Existing December 1979 Steam Turbine 231 	231 Coal Oil 60 days 

R.D. Green 2 Webster Existing January 1981 Steam Turbine 223 	223 Coal Oil 60 days 

Henderson 2 1 Henderson Existing June 1973 Steam Turbine 153 	153 Coal Oil 60 days 

Henderson 2 2 Henderson Existing Apri11974 Steam Turbine 159 	159 Coal Oil 60 days 

R.A. Reid 1 Henderson Existing January 1966 Steam Turbine 45 	45 Coal Oil 60 days 

Combustion 

R.A. Reid CT Henderson Existing March 1978 Turbine 65 	65 Gas 

D.B. Wilson 1 Ohio Existing November 1986 Steam Turbine 417 	417 Coal Oil 60 days 

Table 9.4 presents fuel cost projections associated with the potential expansion units. 

Table 9.4 

Fuel Cost Projections 

(Nominal $/MMBtu) 

Biomass Landfill Nuclear 
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9.3 Big Rivers' SEPA Allocation 

Big Rivers' Base Case IRP plan includes capacity and energy from its Members' SEPA allocations as well 

as HMP&L's SEPA allocation, since HMP&L's SEPA allocation offsets the HMP&L load assumed in the 

plan. As a biological survey requirement during safety repairs to dams impounding Cumberland Lake, 

the U. S. Army Corps of Engineers (the "Corps") discovered the duskytail darter, listed as endangered 

under the Endangered Species Act, was associated with the dam safety project at Wolf Creek Dam. 

Completion of the Biological Opinion was the final piece of information required to decide about the 

Lake Cumberland pool level. In March, 2014, the U. S. Fish and Wildlife Service finalized a Biological 

Opinion that clears the way for the Corps to resume normal operations at Lake Cumberland. The dam 

safety remedial measures had previously been reviewed by Corps dam safety professionals, who 

recommended returning the lake to normal operations for 2014. The Corps' decision to allow Lake 

Cumberland to rise to a target elevation of 723 feet this summer, which is the normal elevation, is 

required prior to lifting of force majeure conditions. At this time, SEPA has indicated the possibility of 

partial scheduling of SEPA power beginning in July 2014. In preparing this IRP, Big Rivers assumes the 

return of full scheduling capabilities beginning in 2015. 

In response to Big Rivers' inability to schedule SEPA power, MISO has disallowed SEPA as a qualifying 

capacity resource until the ability to schedule is reinstated. Total SEPA values are shown in Table 9.5. 

No other renewable resources, cogeneration or self-generation resources, or nonutility sources are 

indicated in the Base Case plan. 

Table 9.5 

SEPA Allocations 

SEP+^• 
Capacity.  

OW* 

SEPA 
Energy 

(GL4117) 

2014 0 342 

2015 190 285 

2016 190 285 

2017 190 285 

2018 190 285 

2019 190 285 

2020 190 285 

2021 190 285 

2022 190 285 

2023 190 285 

2024 190 285 

2025 190 285 

2026 190 285 

2027 190 285 

2028 190 285 
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9.4 Purchased Power 

In the preparation of this IRP, interaction with an economy energy market was modeled. The economy 

energy market was defined using projected prices for MISO. The price projections used were from 

Wood-Mackenzie. The monthly average prices that were used in the analysis are included with this 

filing as Appendix G. Capacity purchases from the market were not explicitly modeled in the production 

of the IRP. When new capacity is required, potential sources of that capacity could include self-build or 

unit participation by Big Rivers, or purchases of capacity from appropriate resources owned by others. 

Table 9.6 presents energy input and generation by fuel type for each year of the IRP, as projected by the 

Strategist model. 

Table 9.6 

Energy Generation by Fuel Type 

  

Coal 

 

  

	

(000 	(000 

(MWh) 	MBtu) 	Tons) 

(000 	(000 

(MWh) 	Btu) 	MCF) 

2014 

2015 

2016 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 
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9.5 Overview of Existing and New DSM Programs Included in the Plan 

Targeted classes and end-uses - Based on the results of the DSM Potential Study (Appendix B of this 

IRP), Big Rivers has elected to evaluate the following residential and C&I DSM programs in conjunction 

with the 2014 IRP. Table 9.7 lists the programs and the end-uses for each program. 
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Table 9.7 

Energy Efficiency Programs and End Uses 

Programs 
	

End Uses 

Residential Lighting Program 

Residential Efficient Appliances Program 

Residential HVAC Program 

Residential Weatherization Program 

Residential New Construction Program 

Residential HVAC Tune-Up Program 

C&l Lighting Program 

C&I HVAC Program 

C&l General Program 

Residential Lighting 

Residential Appliances 

Residential Heating and Cooling 

Residential Heating, Cooling, Water Heating and Lighting 

Residential Heating and Cooling 

Residential Heating and Cooling 

Commercial and Industrial Lighting 

Commercial and Industrial Heating, Cooling and Ventilation 

Commercial and Industrial — Various End Uses 

These nine programs are discussed in Section 5.160. These programs address most of the major end-uses 

for the residential, commercial and industrial sectors. 

Expected duration of the program - The Big Rivers Energy Efficiency Programs are based on the results 

of a 10-year DSM potential study. The results were projected through the 15-year IRP forecast under 

the assumption that similar programs with the same savings would be an investment that Big Rivers will 

continue to make. The programs presented in this IRP are based upon an annual expenditure of 

approximately $1 million in incentives in the first year. It is important to note that the estimated savings 

and costs of these programs in future years are not bound by a $1 million incentive cap, but instead 

represent what could be achieved if an initial investment of $1 million in incentives in 2014 is increased 

over time. 

It is also important to note that current energy efficiency technologies may become standard practice in 

the future and that there will be new advancements in energy efficiency. As a result, Big Rivers and its 

Members will monitor the effectiveness of the recommended programs to determine if programmatic 

changes are warranted based on program performance. For example, CFLs may continue to achieve 

high levels of market penetration over the next several years, but the continued emergence of LED 

lighting may warrant periodic revisions to the residential lighting program offering. 

Projected Energy and Peak Demand Changes by Season - The total energy savings in the first year of 

program implementation (2014) are projected to be 5,022 MWh with cumulative energy savings 

reaching 15,823 MWh in 2016, and total winter peak demand savings for all programs is projected to be 

0.75 MW in the first year with cumulative savings reaching 2.33 MW in 2016. Likewise, summer peak 

demand savings for all programs is 0.86 MW in the first year, with cumulative savings reaching 2.65 MW 

in 2016. Table 5-13 in Section 5.1 provides a 3-year summary of the programs. Additional program 

savings documentation is provided in the DSM Potential Study in Appendix B of this IRP. 

Projected Cost - The total Big Rivers investment for the mentioned DSM programs under evaluation is 

estimated to be $1 million in incentives in 2014. The estimated annual incentive costs increase to $1.27 

60 In the 2014 DSM Potential Study, the 12 programs currently offered were rolled into 9 programs. 
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million by 2023 as a result of inflation. The allocation of incentive dollars across sectors assumes that 

approximately two-thirds of the funding will go to residential sector programs and the remaining one-

third will go to commercial and industrial sector programs.61  This allocation aligns with current DSM 

spending. 

Administrative costs include program design, program implementation, reporting and tracking, 

marketing, incentive fulfillment, and labor costs. In general, administrative costs were assumed to equal 

20% of the incremental cost of measures. The estimated administrative budget is approximately 

$370,000 in 2014, and it increases to approximately $500,000 in 2023. The administrative budget 

estimates are based on typical levels of administrative costs relative to incentive spending observed in 

jurisdictions throughout the U.S. The actual administrative costs Big Rivers will incur will be based on 

the necessary effort to implement and evaluate the programs. Section 5.1 provides a table with the 

estimated incentive costs for each of the next 10 years. The DSM Potential Study report in Appendix B 

provides a table with the estimated administrative costs over the next 10 years. The program-level 

estimates of incentive and administrative costs are provided in several tables in Section 5.1. 

The net present value of the estimated costs is also provided in Table 5.2 within Section 5.1. The net 

present value of the costs includes participant costs because the cost-effectiveness test used to evaluate 

DSM programs and measures is the Total Resource Cost test, which factors in utility costs as well as 

participant costs. 

Projected Cost Savings — Table 9.8 provides the program-level estimates of cost savings. The cost 

savings equal the net benefits, or benefits minus costs. The costs are the sum of the utility and 

participant costs. The benefits62  are primarily the electric savings, but also include non-electric benefits 

such as gas and water savings. Total cost savings are summarized in Table 5.2 in Section 5.1 of this IRP. 

Table 9.8 

Energy Efficiency Program Net Present Value Benefits 

10-year 
NPV 

Benefits NPV Costs 6./C 	&laio 

Net Benefits 
B Cos 

Savings) 

Residential Lighting Program $4,724,857 $1,765,652 2.68 $2,959,205 

Residential Efficient Appliances Program $9,363,432 $2,901,384 3.23 $6,462,048 

Residential HVAC Program $9,445,738 $3,045,654 3.10 $6,400,084 

Residential Weatherization Program $5,447,379 $2,560,435 2.13 $2,886,944 

Residential New Construction Program $5,244,956 $2,949,590 1.78 $2,295,366 

Residential HVAC Tune-Up Program $3,832,610 $3,678,942 1.04 $153,668 

C&I Lighting Program $11,449,531 $5,311,884 2.16 $6,137,648 

C&I HVAC Program $4,392,042 $1,466,519 2.99 $2,925,523 

C&I General Program $3,070,415 $1,752,324 1.75 $1,318,091 

61  Industrial customers not including the 20 largest customers who have opted out of DSM program participation. 

62  The benefits include the utility's avoided generation, transmission and distribution costs, as well as other 

avoided cost benefits such as avoided gas and water benefits. 
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10. 	Electric Integration Analysis 

10.1 Scenarios with Sensitivities 

The Strategist Integrated Planning System, utilizing the 2013 Load Forecast was used to produce the 

2014 IRP. The 2013 Load Forecast is fully described in Section 4 and Appendix A. All supply-side 

options, both traditional and renewable, were considered in a consistent manner by Strategist.. 

All of the options were 

modeled in a similar fashion with key data items consisting of capital costs, unit capability, unit 

availability, unit operating parameters such as heat rates, and unit operating costs. Unit addition 

decisions were made by the Strategist system to maintain planning reserve criteria and minimize the 

costs associated with expansion plans. 

A sensitivity analysis approach was used in the development of this IRP to quantify Big Rivers' reliability 

and cost risks in different operating environments. The list of sensitivity cases is included in this 

document and, in summary, includes cases based on changes in load and energy expectations due to 

weather, economics, environmental regulations, and timing of replacement sales. The sensitivity cases 

also include changes, both upward and downward, in fuel prices, market prices, and costs associated 

with environmental considerations on the base case. As shown elsewhere, 

New renewable capacity resources were "forced" into Big Rivers' portfolio in the Renewable Portfolio 

Standard case. The renewable resources were not required to maintain adequate reserves in that case, 

but were installed in order to meet hypothetical renewable energy generation thresholds at particular 

points in time. 

10.2 Base Case and Sensitivities 

To address a multitude of uncertainties, the production simulation and expansion planning analysis was 

conducted for a Base Case and seventeen sensitivity cases. The Base Case was developed using (1) the 

base load and energy forecast, (2) the DSM programs included in the $1 million annual energy efficiency 

expenditure case, (3) base fuel price projections, (4) base expectations of resource operating 

parameters and costs, and (5) base market price projections as a source of economy energy purchases 

and as a potential market for economy energy sales. 

The seventeen sensitivity cases examine the impacts of a number of uncertainties. Each case is listed 

below, and the major modeling input assumptions are identified for each case. 

1. High Coal Price Case — to show the impact of high coal prices on Big Rivers' capacity and reserve 

requirements 

• Base Case assumptions for all variables except for: 

• 20% increase in coal prices 
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2. Low Coal Price Case — to show the impact of lower coal prices on Big Rivers' capacity and reserve 

requirements 

• Base Case assumptions for all variables except for: 

• 20% decrease in coal prices 

3. High Market Energy Price Case —to show the impact of increased energy market prices on Big 

Rivers' capacity and reserve requirements 

• Base Case assumptions for all variables except for: 

• 20% increase in market energy prices 

4. Low Market Energy Price Case — to show the impact of depressed energy market prices on Big 

Rivers' capacity and reserve requirements 

• Base Case assumptions for all variables except for: 

• 20% decrease in market energy prices 

5. Extreme Weather Case — to reflect the impact of extreme weather conditions on Big Rivers' 

capacity, demand, and reserve requirements. Projected energy sales in the extreme case reflect 

higher annual heating degree days and cooling degree days than the base case. Projected peak 

demand in the extreme case reflects base case energy and extreme (low) load factor. 

• Base Case assumptions for all variables except for: 

• Extreme heating and cooling degree days and low system load factor 

6. Mild Weather Case — to reflect the impact of mild weather conditions on Big Rivers' capacity, 

demand, and reserve requirements. Projected energy sales in the mild case reflect lower annual 

heating degree days and cooling degree days than the base case. Projected peak demand in the 

mild case reflects base case energy and extreme (high) load factor. 

• Base Case assumptions for all variables except for: 

• Mild heating and cooling degree days and high system load factor 

7. Early Replacement Sales Case —to show the impact on Big Rivers' capacity, demand, and reserve 

requirements if Replacement Sales are accelerated to begin two years sooner than in the base 

case 

• Base Case assumptions for all variables except for: 

• Early Replacement Sales load and energy requirements forecast 

8. Late Replacement Sales Case —to show the impact on Big Rivers' capacity, demand, and reserve 

requirements if Replacement Sales are delayed by two years from the base case 

• Base Case assumptions for all variables except for: 

• Late Replacement Sales load and energy requirements forecast 
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9. High Economics Case —to show the impact of an increase in the number of households and 

average income on Big Rivers' capacity, demand, and reserve requirements 

• Base Case assumptions for all variables except for: 

• High Economics load and energy requirements forecast 

10. Low Economics Case —to show the impact of decreased number of households and lower 

average income on Big Rivers' capacity, demand, and reserve requirements 

• Base Case assumptions for all variables except for: 

• Low Economics load and energy requirements forecast 

11. Environmental Case 1— to show the impact on Big Rivers' capacity, demand, and reserve 

requirements of equipment additions to comply with certain proposed EPA regulations for Coal 

Combustion Residuals, Steam Effluent Guidelines, Section 316(b) of the Clean Water Act, and 

Mercury and Air Toxics Standards by 2019 

• Base Case assumptions for all variables except for: 

• Environmental Case 1 load and energy requirements forecast 

• Increase in variable O&M rates associated with environmental controls at the Coleman, 

Green, and HMP&L units 

12. Environmental Case 2 —to show the impact on Big Rivers' capacity, demand, and reserve 

requirements of equipment additions to comply with proposed Cross State Air Pollution Rule, in 

addition to the regulations included in Environmental Case 1 by 2019 

• Base Case assumptions for all variables except for: 

• Environmental Case 2 load and energy requirements forecast 

• Increase in variable O&M rates associated with environmental controls at the Coleman, 

Green, Wilson, and HMP&L units 

• Lower 502  emission rates at Wilson and Green 1 

13. High CO2  Cost Case —to show the impact on Big Rivers' capacity, demand, and reserve 

requirements of compliance with potential carbon regulations via a carbon tax 

• Base Case assumptions for all variables except for: 

• $30/ton CO2  cost beginning in 2020, escalating at 5%/year thereafter 

• Increase in market energy prices equivalent to 50% of carbon tax assumed 

14. Low CO2  Cost Case —to show the impact on Big Rivers' capacity, demand, and reserve 

requirements of compliance with potential carbon regulations via a carbon tax 

• Base Case assumptions for all variables except for: 

• $10/ton CO2  cost beginning in 2020, escalating at 5%/year thereafter 
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• Increase in market energy prices equivalent to 50% of carbon tax assumed 

15. High Market Capacity Price Case — to show the impact of high market capacity prices on Big 

Rivers' capacity and reserve requirements 

• Base Case assumptions for all variables except for: 

• 20% increase in market capacity prices 

16. Low Market Capacity Price Case —to show the impact of low market capacity prices on Big 

Rivers' capacity and reserve requirements 

• Base Case assumptions for all variables except for: 

• 20% decrease in market capacity prices 

17. Renewable Portfolio Standard Case—to show the impact on Big Rivers' capacity and reserve 

requirements of compliance with a hypothetical renewable portfolio standard 

• Base Case assumptions for all variables except for: 

RPS requirements of: 

■ 15% of total Big Rivers energy provided by renewable resources by 2018 

■ 20% of total Big Rivers energy provided by renewable resources by 2023 

■ 25% of total Big Rivers energy provided by renewable resources by 2028 

Specific resources as sources of energy as follows: 

■ 80% of RPS energy generated by wind projects 

■ 15% of RPS energy generated by biomass projects 

■ 5% of RPS energy generated by photovoltaic projects 

Table 10.1 presents Big Rivers' Base Case capacity, demand and reserve information, for both winter and 

summer, for each year of the IRP. 
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Table 10.1 

Base Case Resource Assessment Results 

Capacity Requirements 

Winter 

1 	2 	3 	4 	5 	6 	7 	8 	9 	10 	11 	12 	13 	14 

(2+3) 	 ((1+6)x 10) ((1+6+11) (9-(1+6)) (13/(1+6)) 

Purchases 
from 

Peak Existing Planned Other 
Load Capacity Additions Utilities 

(MW) (MW) (MW) 

Energy 
Purchases Efficiency 	 Reserve 	Reserve 
from Non- Demand 	Wholesale 	Planned 	Total Requirements Requirements 

Utilities Reductions Commitments Retirements Capacity 	Target 	Target 

(MW) (MW) (MW) (MW) 	 (MW) (MW) 
	

(MW) 

Reserve Reserve 
Total Margin Margin 

(MW) (MW) (%) 

2014 

2015 

2016 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

Summer 

1 	2 	3 	4 	5 	6 	7 	 8 	9 	10 	11 	12 	13 	14 

(2+3) 	 ((1+6) x 10) ((1+6+11) (9-(1+6)) (13/(1+6)) 
Purchases 	 Energy 

	

from Purchases Efficiency 
	 Reserve 	Reserve 

Peak Existing Planned 	Other 	from 	Demand 	Wholesale 	Planned 	Total Requirements Requirements 
	

Reserve Reserve 
Load Capacity Additions Utilities Nonutilities Reductions Commitments Retirements Capacity 	Target 	Target 	Total Margin Margin 

	

(MW) (MW) (MW) (MW) (MW) (MW) 	(MW) 	(MW) (MW) 	1,61 	(MW) (MW) (MW) (%) 

2014 

2015 

2016 

2017 

2018 

2019 

2020 

2022 

2021 	

[REDACTED] 
2023 

2024 

2025 

2026 

2027 

2028 
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Table 10.2 presents Big Rivers' Base Case energy requirements and sources for each year of the IRP. 

Table 10.2 

Base Case Resource Assessment Results 

Energy Requirements (GWH) 

at& 
Energy  

Economy Saved by 	 Econom. 	Minus 
Total Energy 	Energy 	EE 	 Hydro 	Energy 	Economy 	Pfimus 
equirements Sold Programs Coal Gas (SEPA) Purchased 	Energy 	Sales  

	

MB IME II 	II 111 I NM III 
- III =I III III 	I 	ME IR 
ME III INN II II 	I 	= III 
MI II 	II El I 	I= MI 
- II 	III Ill I 	I= III 
- II =I II 1. I MI = 
MI El • II il I 	MN MI 
MI II 	SR I UM MI 
IN El 	El III . IM MI 
MI il MI III il I 	IN = 
MI IIII 	III Ill II NM 111 
= 1111 	El IIII I 	= ME 
MI .1 	IIII El I MI MI 
= II 	US I MN MI 
IN III MI SR  I 	NM 11•1 

2014 

2015 

2016 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 
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Table 10.3 shows 	 along 

with the 2013 present value of costs associated with each plan. The present value of costs includes (1) 

costs associated with EE programs, (2) fuel costs and variable O&M costs for all generating resources, 

both existing and new, (3) fixed O&M costs for all new generating resources, (4) annual carrying costs 

associated with capital costs for all new generating resources, (5) costs associated with economy energy 

purchases, and (6) deductions for revenue received for market energy sales. The present value of costs 

was calculated using a discount rate of 7.25%. 

Table 10.3 

2014 I I t  I 
I I I I 2015 

I I I I 2016 

I I I I 2017 

      

2018 I 
I 
I 

I 
I 
I 

I 
I 
I 

 

1=1111111 

      

      

      

I I 2019 

I I I I 2020 

I I I I 2021 

I I I I 2022 

I 
I 

I 
I 

I 
I 

2023 

I I I 2024 

I I I 2025 

I I I 2026 

1 I I 2027 

I 
I 

I 
I 

2028 

PV Costs 
($000) 

Strategist output for the Big Rivers Base Case and each sensitivity case is included with this filing as 

Appendix H. 
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A map of Big Rivers' existing and planned transmission facilities is included as Appendix E. 

Based on the current projections of natural gas costs, the combined cycle unit was the generation choice 

for these sensitivities; however, recent events (extreme winter weather conditions and experiences) 

have caused significant questions to surface in the industry about natural gas costs and availability. If 

natural gas costs increase significantly, it is possible gas will lose much of the favor it currently enjoys in 

the electric power industry. If Big Rivers develops a need for generation in the future, a comprehensive 

analysis of combined cycle technology will be performed along with other technologies available at that 

point in time. 

10.3 Reserve Margin Study 

At Big Rivers' request, GDS conducted a reserve margin analysis in conjunction with the preparation of 

this IRP. The analysis was produced using the Ventyx Promod IV simulation tool. Big Rivers' 

participation in the MISO market was simulated using Promod's interconnection modeling capabilities. 

Because Big Rivers currently has available capacity, varying levels of reserve margins on its system were 

analyzed by simulating capacity sales by Big Rivers into the MISO market with capacity sales revenues 

estimated using a projection of MISO capacity prices. Total costs, which were compared for each level 

of reserve, included production costs associated with Big Rivers' resources and energy purchases from 

the MISO market. Revenues associated with capacity and energy sales into the MISO market were 

deducted from total costs. 

Because capacity sales in the MISO market are independent from energy sales, for each level of reserve 

that was analyzed the total generation from Big Rivers' resources was assumed to be available to Big 

Rivers for its own use or for sales to the market. The result of this analysis demonstrated that Big Rivers' 

costs decreased as the level of required reserves decreased. Additionally, the analysis showed that, due 

to its participation in the MISO market, Big Rivers' system reliability was not compromised at decreasing 

reserve levels. Based on these results and because of Big Rivers' participation in the MISO market, the 

MISO PRM criteria were used for the development of this IRP. 

The reserve margin criteria utilized for the analysis for the combined Big Rivers and HMP&L model are 

the Planning Reserve Margins for the 2014 through 2023 period which are shown in the 2014 MISO Loss 

of Load Expectation Study. These values range from 14.8% in 2014 to 17.3% in 2023. For the IRP study 

period years 2024 through 2028, the 2023 value of 17.3% was maintained. The Big Rivers Base Case and 

all other IRP Cases which include the Base Case load and energy requirements forecast MIN 
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11. 	Financial Information 

Average system rates by year are shown as Member revenues per MWH sales in Table 11.1. The table is 

a general estimate that makes several broad assumptions in estimating Member revenues through 

2028. 

Several assumptions were made in estimating Member revenues: 

• Base rates are assumed to be equal to the rates requested in the Big Rivers' rebuttal testimony 
for Case No. 2013-00199 presented before the Kentucky Public Service Commission.63  

• The energy rate is assumed to remain constant throughout the period. Rate reductions 
(increases) are assumed in the demand charge of Member rates. Demand charges are adjusted 
to maintain a 1.40 TIER in 2019 and beyond. 

• No incremental allowance costs for environmental compliance are assumed (assumed allocated 
and banked allowances cover emissions). 

• Capital and variable costs for Mercury and Air Toxics Standards compliance was included in the 
environmental surcharge calculation and is reflected in the numbers in the following table (not 
including Coleman). 

• Member Rate Stability Mechanism ("MRSM") funds are not included in this analysis as the 
actual calculated rates are unchanged by MRSM availability.64  

• Replacement Load (Non-Member) is included per the Mitigation Plan - 100 MW added in each of 
the years 2016-2019 and 200 MW added in 2020 and 2021 for a total of 800 MW in 2021. 

• The discount rate for NPV calculation is 7.25%, which is the same rate used for borrowing for 
environmental compliance in the sensitivities to the base case. 

63 
In the Matter of: Application of Big Rivers Electric Corporation for a General Adjustment in Rates, Case No. 2013-

00199. Rebuttal Testimony of John Wolfram filed on June 24, 2013. Big Rivers received the Commission's order on 

April 25, 2014. The impacts of that order are not reflected in the 2014 IRP. 
64 

The MRSM fund was established pursuant to a Commission order, dated October 9, 2009, in In the Matter of: 

The Applications of Big Rivers Electric Corporation for: (I) Approval of Wholesale Tariff Additions for Big Rivers 

Electric Corporation, (II) Approval of Transactions, (Ill) Approval to Issue Evidences of Indebtedness, and (IV) 

Approval of Amendments to Contracts; and of E.ON U.S., LLC, Western Kentucky Energy Corp., and LG&E Energy 

Marketing, Inc., for Approval of Transactions, Case No. 2007-00455. 
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Table 11.1 

Revenue and Rate Projections 

Nominal 	2014 NPV 
Member 	Member 	Member 	Member 	 Cumulative F,s'n RoenTN?. 

Revenue Revenues Sales2  Revenues/Sales Inflation3  Inflation fievenues 
Year 	($000) 	($000)2 	(MWh) 	($/MWh) 	(%) 	Impact  

2014 

2015 

2016 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

Based on discount rate of 7.25% 
2 

Represents energy sales to members including projected DSM impacts from new p-or.roris 

Based on GDP Index, Moody's Analytics 
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12. Action Plan 

This IRP presents the basis for the actions Big Rivers will undertake in meeting future load requirements 

through a portfolio of supply-side and demand-side resources. Supporting documents, calculations, and 

tables are provided in the body of the report and appendices to this IRP. 

. The proposed actions over the next 3 years 

are in line with continued efforts to implement the Mitigation Plan filed in Big Rivers' 2012 

Environmental Compliance Plan case, Case No. 2012-0063, as well as a continued focus on DSM 

programs. Big Rivers is well positioned with the flexibility to leverage market opportunities while 

pursuing replacement load opportunities. Whether market prices perform as forecasted, or fluctuate as 

included in the sensitivity analysis, Big Rivers will preserve the ability to benefit its Members and their 

retail customers with our existing fleet of resources. 

12.1 Generation Portfolio 

Big Rivers will continue to monitor EPA regulations, review testing processes and results, and evaluate 

compliance options for our existing generation portfolio. Big Rivers also will continue to emphasize 

generation efficiency by monitoring key performance indicators and utilizing benchmarking against 

peers to maintain productivity levels. Big Rivers' generating units are valuable assets with significant 

remaining useful lives that will be leveraged for the benefit of Big Rivers' Members for years to come. 

12.2 Demand-Side Management 

Big Rivers and its Member cooperatives will continue to manage the approved DSM budgets and 

evaluate existing and potential new programs for cost effectiveness and market acceptance. The inter-

company DSM/Energy Efficiency working group will monitor efficiency and technology advancements 

for new end use options that may shift cost effectiveness of programs and provide additional DSM 

opportunities. Big Rivers will continue to monitor the market and will reevaluate the cost-effectiveness 

of demand response as market prices increase. 

12.3 Mitigation Plan 

Big Rivers has access to the wholesale power markets to buy and sell power, and the Big Rivers 

Mitigation Plan calls for Big Rivers to market excess power when the market price is greater than the 

marginal generation cost. The Base Case forecast includes a significant amount of replacement load to 

mitigate the loss of 850 MW load due to smelter contract terminations. With market prices depressed 

for the last several years, replacement sales are expected to begin in 2016 and increase with a rise in 

market prices to a level that replaces 800MW of load. During the interim period, when the wholesale 

power market does not support the production cost of generation, the plan is to idle up to two 

generating plants to eliminate the variable cost of production and reduce fixed departmental expense, 

labor, and labor overhead costs to Big Rivers' Members. With current market price projections, Big 

Rivers currently anticipates it may be cost effective to return idled plants in 2016 or 2017, depending on 

the market and the ability to secure sales; however, Coleman Station is not actually needed until 2019 to 
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support replacement sales. As of the preparation date of this IRP, a forward sale has delayed the idling 

of the 417 MW Wilson Station through at least the end of February 2015. Per the Mitigation Plan, Big 

Rivers is continuing to evaluate options to execute forward bilateral sales agreements, enter into 

wholesale power contracts, and participate in capacity markets to find load replacement and to arrive at 

the most cost-effective alternative possible for Big Rivers' Members. Big Rivers is also supporting its 

Members as they actively pursue economic development opportunities in their service territories. In 

addition, Big Rivers will evaluate sales opportunities involving Coleman and Wilson plant to optimize 

member value. 

Big Rivers will continue to optimize its generation and transmission assets to bring value to its Members. 

Big Rivers is well positioned to capitalize on the opportunity it has to develop a diversified portfolio of 

load that will utilize its existing assets and provide rate mitigation to its Members in the future. 

GDS Associates, Inc. 	 Big Rivers 2014 Integrated Resource Plan I Page 114 
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Base kWh: Based on updated  led eat mum dard (2012-05-30  Energy Cam:want& Program: Energy 
Conservation Standards for Residential Dishwasher& Direct final  rtde); 
kWh Savhis& Based  on Omit  2 Version 50 on  
Base kWIr Based  on updated  federal  standard  (2012-05-30 Energy Conservation Prop-am Energy 
Conservation Standards to Residential Dishwasher& Weft final  ruleb 
kWh  Swims: Based  on Draft 2 Vff11013 5.0 mess  
kWh  Saving& GDS calculation lamed  on draft MERCY  STAR 7.0  clothes wnehc spec& 
Cart GOS  ertitoaM half of IN 7R2.1 value tu ammo& for decreased trebly with  ImpkmmoatIon of  2015 federal standard   
kWh Saving& GDS dated. based on draft ENERGY STAR 7.0  datien washer spec& 
Cast CDS estimate e half of IN  TRAP value to aramtut far dammed  savings with  implements tkoa of 2111S  federal  

.
 
!
 

1  t: 

— Useful Ids Assumed to he same as specialty LED Lulls; 
O&M Savings: GDS don/anon using NEEP RLS  2012 estimate al useful  bre and  assumed  $1 baseline cess per 
NEED R1.5  2012  

Base k1VIs Assumes 1/3 of &mature Metalled In kitchen& 2/3  of aerators Installed  In bathrooms 
kWh/kW/Water &ming& Ammo 1/3 of acne= installed  In Idtchent; 2/3  of aerators Metalled  In bathroom& Cost Full cost 01111.1111cm (parts & labor); 
Base sanaretkuu % of  homes with  electric water heating •  35 faucet aerator, per dame 
Cost Full cost of installatIon (imrts &  labor); 
Rase esturation: 15  ghat, n with  elects-le water beasinst .  lb showesheade oer Name 

-  '•  —  • 	-  ^ 	- 	—  



Big Rivers- Res/dentin/ Measure Database-Sources 

5000 5oacCHan 
	

Sotto GooLna S 6 Masons-ScoldsHomes 
5001 Insulation - Ceiling  (R-0 to R-19) SF Retrofit - REM/Rate REM/Rate REM/Race REM/Rate REM/Rate 04 TRM IN TRM HEROICS IN TRM BR 2013 REM 2009 
5002 Insulation - Floor (R-0 M R-191 SF Retrofit - REM/Rate REM/Ram REM/Rate REM/Rate REM/Ram INTRM INTRM NESP ICS JR TRM RR 2013 RECS 2009 
5003 Enerav Star lifindows SF Retrofit - REM/Rate REM/Rate REM/Rate RP/4/Rate REM/Ram IN TRM IN TRM Mid-Ad TRM IN TRM BR 2013 ARCS 2009 
5004 Insulation -Ceiling (R-19 to RaIll SF Retrofit - REM/Rate REM/Ram REM/Ram REM /Pam REM/Rate  

REM/Ram 
INTRM 
INTRM 

IN ORM  
INTRM 

NESP ICS 
NEEP ICS 

IN TRM 
IN TRM 

OR 2013 
BR 2013 

RECS 2009 
RECS 2009 5005 houlation -Ultima  (R-0 to R-38/ SF Retrofit REM/Rate • RB14/Rats REM/Ram REM/Rate 

5006 htsulatIon -Ceiling  (11-9 ht R-3BI SF Retrofit - REM/Rate REM/Rats REM/Rate REM/Rate REM/Rate  
REM/Ram 

IN TRM 
IN TRM 

IN TRM  
IN TRM 

KEEP KS 
NEEP ICS 

JN TRM 
IN TRM 

BR 2013 
BR 2013 

RECS 209 
ADCS 2009 5007 Luso/aeon  -Ceiling (11•11 to 11-38) SF Retrofit REM/Rate REM/Rate REM/Rive REM/Ram 

5000 Alr Seeling SP Retrofit REM/Rate REM/Rate REM/Rate REM/Rate REM/Rets 005 IN TRM INTRO IN TRM BR 2013 00[5 0039 
5009 Duct Sealing SF Retrofit REM/Rate - REM/Rate REM/Rate REM/Rate REM/Rats IN TRM IN TRM REEF ICS IN TRM BR 2013 REM_2009 

5010 Radiant Herders SF Retrofit REM/Rate REM/Rate REM/Ram REM/Rate REI4/RaM GOS ARK TRM 
ES Savings 6 

Coat 
GDS 08 2013 GDS 

5011 Complete WeatheritatIon Package SF Retrofit REM/Rate • REM/Rate REM/Ram REM/Roe REM/Rate INTRM IN TRM CDS oak IN TRM BR 2013 RECS 2039 
Useful Life: 13 ynrs fa mg* th....go ath.......s la the Packuge 
Cast Costinduche 20 CPL hula  low flow showerheadsmul faucet aerators dt. seallagatr mallog dlafiuotal. 
fest and Initial site Galt east 

5012 Energy Star Windows SF NC REM/Rate REM/Rate 0.11/4/Rate REM/Rate REM/Rate INTRM IN TRM MI5Att Tv INTRO BR 2013 CDS 

5013 Insulation •Cellbtg  (R-38 Grade 2 to Grade 1) SP NC REM/Ram REM/Rate REM/Rate REM/Rate REM/Ram IN ORM IN TRM ESSwin.' & 
Cost 

IN TRM 10 2013 005 

5014 Air ScalIng  SP NC REM/Rate - REM/Rata REM/Rate REM/Rote REM/ReM GDS IN TRM 
ES Savings& 

Cart 
INTRM BR 2013 005 

5015 Duct Sealing  SF NC - REM/Rate REM/Rate REM/Rate REM/Rate R04/Rate IN ORM INTRM E' '''''"P &
Cart 

IN TRM 00 2013 GDS 

5016 Radiant Banters SF NC REM/Rom REM/Rirto REM/Rate REM/Rate REM/Rata CDS ARK TRM 
ES Savings Ps 

CA. 
GOS 06 2013 GM 

AC Daly Gas Hew) 

Noma Electric Heat 
6001 losulation • 611Ing (RD to R-191 51 Retrofit - REM/Ram REM/Ram REM/Rata REM/Rate CDS IN ORM IN TRM NESP !CS IN TRM ER 2013 RECS 2009 
6002 lasilatIon - Floor (Rt0 to R-191 SF Retrofit • REM/Ram - REM/Raft REM/Rate REM/Ram GDS 161014 INTRM KEEP ICS IN ORM BR 3013 RECS 2009 
6003 Ener, Star Windows SF Retrofit - REM/Rate - REM/Rate REM/Rate REM/Rate GDS IN TAM IN TRM Mid-AD TRM IN TAM BR 2013 REM 2009 
6004 Insulation -Ceiling  (R-19 to 0-3E) SP Retrofit - REM/Ram REM/Rate REM/Rate REM/Rate 005 IN TRM IN TRM NM? ICS IN TRM BR 2013 IIECS 20479 
6005 insulation .Ceilling  IRO to 11,313) SF Retrofit /11134/Rute REM/Rote REM/Ram REM/Rags GOS INTRM INTRM NI:EP ICS IN TRM BR 2013 0066 0409 
6006 Insulation -Ceiltng (R-9 to R-381 SF Retrofit REM/Rate R8M/Raim  REM/Rate REM/Rate GPO INTRM IN TRM REEF ICS INTRM BR 2013 REM 2009 
6007 Insulation -CAlliug IR-11m R381 SP Retrofit REM/Rote - REM/Rate REM/Rate REM/Rate IDS INTRM IN TRM NEEP ICS IN TRM BR 2013 REM 2009 
6008 Air Scaling SF Retrofit - REM/Ram REM/Rate REM/Rate REM/Raft 011G Vas INTRO INTRM  IN TAM BR 20/3 REM 1039 
6009 Duct Seating  SF Retrofit - REM/Rem REM/Rate REM/Rata REM/Rate 605  

GM 

IN TRM 

GDS 

IN TRM  

ARK TAM 

NEER ICS 
ES Savings & 

Cart 

IN TRM 

005 

RR 20/3 

00 2013 

0003 0039 

005 6010 Radiant Barriers SF Retrolit REM/Rate - REM/Rate REM/Rate REM/Rate 

6011 Complete Weathertgatton Package SP Retrofit REM/Rate REM/Rate REM/Ram RDA/Rate GDS IN TRM IN TOM 

IN TRM 

GDS it* 

Mld-AD TRM 

IN TRM 

IN TRM 

ER 2013 

ER 2013 

REQ 2009 

GDS 

u.,rui UI,, 13 years Is roughly /01000007 Fr Ow meartatalo Kw PaitkagM 
Cast Cost includes 20 cn bulks  oeltIng  Insulation (RN-R3E1). low Bow showerheads and I...craters duct 
Magna * MK= dletatordc fee and MEW em Het sort 

6013 Hoerr/ Star Windows 5F NC PEM/Rom - REM/Rate REM/Rate REM/gam Goy IN TRM 

6013 insulatlon -Ceiling  (R-38 Grads 2 b7 Grade 1) SF NC REM/Ram REM/Rate REM/Rate REM/Rate CDS INTRM IN TRM ES 	g & 
Cort 

IN TRM 80 2013 GDS 

6014 Air Sealing  SP NC REM/Ram - REM/Rate REM/Rate REM/Rate CDS CDS IN TRM ES S''''''g' & 
Cog 

TRM Di 00 2013 GDS 

6015 Duct Scaling  SF NC - REM/Rate REM/Rate REM/Rate RBI/Rate GDS IN TRM IN TRM ES SavloP Si 
Cost 

IN  TRM 00 2013 GDS 

6016 Radiant Ratters SF NC - REM/Rats - REM/Rate REM/Rate REM/Rate CDS GDS ARK TRM 
ES Savings & 

Cort _ 	
605 00 2013 005 

7000 Space Heating and Spare Goofing  Shell Measures Single Foully Homes w/ Electric Pomace  
- 	I REMIRam I• 	 P CS 	 BR 20 

7002 lord*. - Floor (R-0 to R-19) SF Retrofit REM/Rate REM/Rote REM/Roe REM/Rote an IN TRM IN TRM NEEP ICS IN TRM RR 2013 REFS 2009 
7003 Energy Star Windows SF Retrofit - REM/Rate - REM/Rate REM/Rate REM/Rate PDS IN TRM IN TRM MldAtl TRM IN TRM BR 7013 REM 7009 
7004 !nailed on -CeIllag  IR-19 to 113/11 SP Retrofit - REM/Rate REM/Ram RP4/Rate REM/Pam PDS IN TAM IN TRM NEEP ICS INTRM BR 3013 PECS 2035 
7005 Insulation -Celtiug (R0 M R-30) SF Retrofit REM/pate - REM/Rate REM/Rate REM/Pate PDS IN TRM IN TRM NEEP ICS INTRM BR 2013 RECS 2009 
7006 Insulation -Ceiling (11.9 to R.381 SF Retrofit REM/Rata REM/Rate REM/RPM REM/Rate GM IN TRM IN TRM REV ICS IN TAM BR 2013 RECS 2009 
7007 Insulation -celltng (R-11 to R-3131 sp Retrofit REM/Raft - REM/Rate RE/4/Rrta REM/Rate GDS IN TRM INTRM NEEP E75 Di TAM 102013 PECS 2009 
7008 Alr Sealing SF Retrofit REM/Ram REM/Rate REM/Rate REM/Rate PDS GM INTRM  

IN TRM 
RI TRH 

map la 
IN TRM 
IN ORM 

BR 1013 
BR 2013 

REM 2009 
REM 2009 7009 Duct Seaking SF Retroflt REM/Rom REM/Pate REM/Roe REM/Rate 005 IN TRM 

7010 Radiant Barriers SF Retrofit - REM/Ram REM/Rae REM/Rate REM/Roe GDS M  S ARK TAM 
ESS 	gs& avin 

Cost 
CDS BR 2013 CDS 

7011 Complete Werthertration Package 5TI RetroIR - REM/Rate - REM/Raft REM/Ram REM/Rue GM INTRM tfi "F 01.1 GM a* INTRM RR 2013 RP= 2009 
Useful Life 13 years Is roughly the average dd.:nom-es In the parkas. 
Cost [0.141dt/des 20 CEL Wks ceiling Insulation (R9-R3Ek low flow shower/ma& toul faumtetrattas. duct 
seating oh- seallnA dtaatestle fee and InItial eta Het Post 

8000 Sears Heating  and Space Coaling Shell Measures- Mobile Homes w/ Bettie AC Only f&0oo0otl  
8001 Air sedme 	 I MH 	001211 
BM lasulatf on . Flow (R-11 to 0.301 MH Ran* t REM/Rats REM/Rate REM/Rate REM/Rate REM/Ram IN TRM IN TRM NEW ICS IN TRM BR2013 RECS 2039 
9003 Faeces Star Windows MR Retrofit RFAI/Rate REM/Rate REM/Rate REM/Rate ',au si._ 4. 

X16 
o SCY 
H 06 

INTRM 31.14-41TRM IN TRM BR VW PECS 2909 
6004 Duct SeolIng MN Retrofit - REM/Rate REM/Rate REM/(tam REM/Raft IN TRM NERY ICS IN TRM ER 2013 REM 1009 

8005 [enfolds Werthrthation Podage 1111 Retrofit REM/Rate REM/Rate REM/Roe REM/Rate REM/Rate IN TRM IN TRM CDS a* IN TRM BR 2013 REC5 2009 
theft/ Wei 13 yews Is roughly the average °Me nwantres le the piadicom  
Cost Cost Includes 20 CFL Whs. floor Insulatku. low flow showerimada and Sauce aerate, dwt makes, dr 
sea1Ing2gagnettufge and 101191.*e Platt cost 

8006 Alr Seafing  MR NC R04/Rate R1114/flate REM/Rote REM/Rate REM/Rate GDS IN TRM FS l'InP & 
Cost 

INTRM RR 2013 GDS 

13007 Irsulotion - Plaor (R-19 et R-30) MN NC REM/Ram REM/Ram REM/Rate REM/Rate REM/Rate IN TRM IN TRM 
ESS  avings A 

Cast 
IN TRM 00 2013 GDS 

woe EntsgsStar Windows MH NC - RCM/Ram REM/Rote REM /Um REM/Rate u 	lite , L. IN TPM M14-MITRM INTRM OR 2013 0105 

PM Duet Sealing  MR NC REM/Rate R04/Rate REM/Rate REM/Fate REM/Rate W TRM IN TRH 
ES Sevin. A 

Cost 
Ni Tod  BR 2013 GDS 

9000  
9001 

Space Heating and Sp.. Coollog 	Measures - Mobile Rooms tvi 
44r Srtdlng 

ElectrIcH eat Pump 
MH 	Retrofit REM/Rate REM/Poo 	REN/110. Pauly*, 

9002 Insulation- Floor (R-11 m 11-301 MN 	Retrofit REM/Ram REM/Ram 	REM/Rets REM/Rate 
9003 Ream Star Window, MO 	Retrofit REM/Raft REM/Rate 	REM/Rate RE24/Rate 
9004 Dom Sealing MO 	Retront REM/Rate REM/Ram 	REM/Rate REM/Rata 

9005 Complete Weathertution Par/rage MO 	Retrofit REM/Rate REM/Rate 	REM/Rate PEM/Ram 

9006 Alt Sealing  MO 	NC REM/Rats Re4/Rata 	RDA/Rats REM/Roll 

9007 Insulation- Moor (R-19 to R-30) MH 	NC REM/Ram REM/Pare 	REM/Rats REM/Rate 

9000 Fawner Star Windows MH 	NC REM/Rate REM/Rate 	REM/Rate REM /We 

9009 Gut Sealing  MO 	NC REM/Rate REM/Rate 	REM/Rate REM/Ram 

TAM IN TR IN TOM BR 20 REM 2009 
IN TAO NEU ICS IN TRM BR 2013 REIS 2009 
INTRM MId-MI TRM IN TRM BR 1013 REM 2009 
IN TRH NEE? ICS IN Tim BR 2013 REM 2009 

N TRO CDS talc IN TRM BR 2013 ancs 2039 
11 add lac 13 years is roughly the average of the mermen In the patkage  
Cast Cost includ. 20 CFL bulbs, floor Inodation. low Bow *17mm-heads and faucet aeraturs  duet seallng  air 
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12017 Hann EnnrgY R Po,n.- ant/CA,  SF NC • REM/Rats ODC/MA GDS GOS ODC/MA GM Opower OP..." GDS BR 2013 GDS 
Encrwr. bud ea opt ln prnirsn In t.t.tnincliuscla , G. reduced band on ipsnlearic ruin for GP. er , 
rednced by 5% to an:minder cross-mening savings 
Demand.  Assumed content conservation gnus aB annual hogs (WS Ertl 
Emerge Bared an opt-In program In Massaohusetts ;Gas reduced based on ggdectric rant for OPower i  
reduced by 5% to amount for crass-A.0ns east.° 
Demand) 1111.112.4 cormirtent conservation across all annual hours (GDS Est) 
Energy: Rased on apt-In program In Massachusetts; Gar reduced based on gmelestrts ratio fa OPower ; 
reduced by 5% to acommt for cross-cub:Mg wings 
Penland: Ammed coati cont con errarlanaang all annual hoareaGDS Ertl 

Energy: Based on opt-In program In Mas =dun., ; Gas reduced based on ggelectric ratio far 0P0wer 1 
reduced by 646 to amount for masa-cutting grim 
Demand.  Assumed coniistent =Serval. across nil annual bogs (GDS BM 
Energy; Based on opt-in program In Massachusetts 1 Gal reduced bared on garelettle ratio for Cgower; 
reduced by 5% to mourn for cross-A.4M snd.ts 
Demand; Assumed consistent consereallon across ail annual Ion. (ADS Ertl 
Entre: Eased on apt-In program In Masnachwetto; Gar reduced based an pc dettrIc ratio fn trowel, 
reduced by S% b, amount for crass-natling coring 
Demand. Assumed consistent coneerrat/on woman annual boos (GDS Intl 
Energy: Based on opt-In program In Masa:hum.; Gas reduced based on gar Annie rado for trowel 
reduced by 5% to account for cron-coning savings 
Demand: Assumed consigent consorl,[don across all anneal boors (CDS Ertl 

12010 In Home Energy Display Monitor • MEP SF NC - REM/Rap - ODC/MA LDS GDS GDS CDs 1/T TRA4 (2011) ECW GM BR 2013 GDS 

17019 Home Energ RePorm -ASHF SF NC - REM/Rato - ODC/MA GDS 105 ODC/MA cos opown 

IN TR/4  
INTRM  
INTRM  

YT 111/4 (2011) 

cpowm• 

INTRM 
INTRM 
INTRM 

ECW 

GDS 

INTRM 
INTRM 
INTRM 

CMS 

ER 2013 

RECS 2009 
REcS 20a9 
RECS 2009 

BR 21313 

GDS 

GDS 
GCS 
GDS 

GDS 

12020 Two Speed Pool rum. SF NC INTRM INTRM MIS INTRM INTRM INTRM 
12021 Variable Speed F001 Pum. SF NC INTRM IN ORM GDS INTRM INTRM  

IN TOM  

ODC/MA 

INTRM 
INTRM 

005 

12022 Premium EffIdency Pool Pump Motor SP NC INTRM - INTRM CDS IN TOM 

12023 In Home Energy Display Mannar • Gas/CAC MH NC - REM/Ram ODC/MA GDS 005 

12024 Home Energy Reportt - Gas/CAC MN NC REM/Rate - ODC/MA GDS GCS ODC/MA GDS O1dmar 

vr TRM (201-1) 

Opower 

ECW 

GDS 

GM 

00 2013 

BR 2013 

GDS 

GDS 12025 In Home Energy Display Monitor - AMP MH NC REM/Rats - ODC/MA 005 GDS GDS GDS 

12026 Hanle Energy Reports - ASHP MH NC - REM/Rata ODC/MA 0505 GDS ODC/MA CDS Opowe 0Pomor ADS BR 2013 GDS 

13000 	Muhl-Pannly Unite 

13001 Muhl-Fannly Homes Efficiency KR ME Retront • CDS do DEP NES GDS Laic ADS sale GDS GDS do GDS DEP NES GDS BR 2013 BR 2013 

ConHungtlom Wm., based on SF cannungiram. restored by ratio of estimated square footage of apartment 
to single-family home; 
46 saving • MRS verified saving For Duke Energy Progrms PY 2012 Neighborhood Energy Saver Program 
(program Is dIreebbsstall of various EE megures nub as CHIA and low-Row showeerbeads); 
Water Savings; Assumes -2 faucet aeranms A. 1 sbawerhead 
Useful Ube GDS estimate of 8 years based an CFI; new now showerheads and low Raw angst" being the 
predominant energy sayers In the kit with measure Eyes d 10, 5, and 10 yews respecitbelp 
Cast Incentive Cart per participant In application for program approval of DEP N155 progam; 
O&M Saving Assumes -9 CFLs trundled per home 
Base Sat Amman bergs with decnic heating ad water bsallag are elegIblb 

AD 	multlfandly booms M. ER tgsgary 
'C'on'stestpli. 	oZestInTatelteSlionthSF con""mropnans rta..d by ratio of estimated square rootage of apartment 
to single-fanilly hag; 
16 sayings - ENt&V verified sayings (or Duke Energy Progress PY 2912 Neighborhood Energy Saner Program 
(program la dlrecolnetall el various EH ransoms nEAl as CP14 and low-low rhowerheedeN 
Water Saying Asst.. -2 faucet aerators & 1 shown-head 
Uselid Ilk 00S animate of B years based on CFL, low flaw showerheads and law Row oerabors being the 
Frmdcmlamt energy coven In the IdtwIth measure Ryes 0110,5 and 10 years respectively, 
Cost Incentive Cost per partidpnd In application for program approval ODE? NES program; 
Ma SavIngc Asnunes -9 CFLs Inmalled Per hon. 
Rase Sat Among hates with electric heating and water heating are digible; 
RFU!- 5ahn-direl et,R1Hnisr II Atlno in nwhibmilv hon., In RR torrimry 

13002 Multi-Fasinly Homes BEIdem7 BE OF NC CDS oak - DEP NES GDS calc CDS dc CDS GDS cab CMS DEP NES 0503 BR 2013 BR 2013 

14000 	New Construct.= Homes - %ego Fanelb 
14001 New Constructlan• 1546 more eN1clent (W/AC milY) SF NC REM/Ram - CDS GDS EDS DOS  

GDS 
INTRM 
INTRM 

CDS  
5125 

INTRM 
INTRM 

INTRM 
INTRM 

ER2013 
BR 2013 

GDS 
GDS 14002 New Constructlen - 15% more efficient (w/Elec. HP) SF NC REM/Rate GDS GDS G05 

14003 New Construalon • 1S% mare ernelent (w / Dwal•Puel HP (W/Nwl.  SF NC - REM/Rate EPS GES GDS GDS IN TRM GM INTRM INTRM BR 2013 GM 
14004 Nov Comstructlon - LS% more dildont (w/ Geothermal HP) SF NC - RPM/Rate - MIS 005 CDS GDS  

GIM 
INTRM 
INTRM 

GDS  
EDS 

INTRO 
INTRM 

IN TAO 
IN TAM 

BR 2013 
BR3013 

CDS 
GDS 14005 New [...erection - SO% more &Midst (w/AC only) sP NC - REM/Rap GDS GDS GDS 

14006 New Construction - 3044 more cadent (w/Elec. HP) SF NC - 404/Rate GM G05 EDS GDS INTRM GDS  
005 

INTRM 
IN TRM 

INTRM 
INTRM 

 BR 2 13 
BR 2013 

005 
GDS 14007 New Construction- 3066 more 011Aent (w/ Doed.Fuel HP (wigs) SF NC - RIFM/R.a • GE6 005 GDS CDS INTRM 

mime New Communion - 3044 more eftelent fw/ Gs/ahem.] UPI SP NC REM/Rate GDS GDS EDS GPI  
105 

INTRM 
INTRM 

GDS  
GDS  
GDS 

IN TOM 
INTRM 
IN TAM 

INTRM 
IN TAM 
INTRM 

BR 2013 
ER 2013 
BR 20)3 

105 
505 
CDS 

14009 New Construed°, 15% more effident (w/AC colY) MR NC REN/Rate - GDS GDS CDS 
14010 New Constrodlon- 15% nsora efglear (w/E. HP I PIN NC REM/Rabe - 105 CDS GDS GPS INTRO 
14011 New Gonitruction • 30% mare rind. (w/AC only) MR NC - REM/Ram GDS GDS CAS GDS  

IDS 
INTRM 
IN TRM 

GM  
cos 

INTRM 
INTRM 

INTRM 
IN TRM 

ER 31:63 
on 2013 

CPs 
GDS 14012 New Coestrathon • 3096 more efll dent rw/Flec.HP) MN NC - REM/Ram GDS GDS GDS 

15000 	Early Retirement 

15001 Enemy Mar Room A/C - Early Retirement SF ER1 - GDS/116 TRM - G05/IN TRM GDS/INTRM EDS/INTRM ONION INTRM INTRM INTRM INTRM BR 2013 PA 2011 
Canaroptlara Assumes baseline of 7.7 EER per INT1U4; 
Saving ASSUllun full 1.4 hours of PC Wayne (cknest to Mg litvers territnry from IN TAM) - average of 
ENERGY STAR =Rand CEE Tier 2 CFR effIdentles (1105 EER a (10.13.1131/21 

15002 Racily Star Room A/C- Early Retirement SF FR2 GDS/INTRM - GDS/IN TAM GDS/INTRM EDS/IN TRM INTRM INTRM INTRM INTRM INTRM BR 2013 PA 2011 

15003 Energy Star Rama A/C- Early Retirement SF ER3 GDS/IN TRM - G05/1/4 TR/4 GDS/IN 71414 G05/11 TRFI INTRM INTRM INTRM INTRM INTRM BR 2013 PA 2011 

15004 High Effidency Central AC/Early Retire- 16 SEER SF ER1 REM/Rate REM Mato REM/Rap REM/Rate IN TRM INTRM 1N TRM NEEP ICS INTRM ER2013 PA 2011 
15005 HO. Efildency Central AC/Early Retire - 16 515ER SP ER2 REM/Ram REM/Rats REM/Rate REM/Rae INTRM IN TAM IN TRO  

IN TAM 
NEEP ICS 
REEF ICS 

INTRM 
INTRM 

ER 2013 
ER 200 

PA-2011 
FA2.11 15006 H101 Efficiency Central AC/Early Retire - 16 SEER SF ER3 REM/Rate ROM/Rote REM/Robe 111124/Rate IN TOM INTRM 

15007 High FJEdency Heat Pump/Early Retire MP Upgrnle) - 16 SEER/• IF ER1 REM/Rate REM/Rabe REM/Rate REM/Rate CDS INTRM IN TOM NEEP ICS INTRM ER 2013 PA 1011 
15008 High Efficiency Heat Pump/Early Retire (HP Unorade)• 16 SEER/ SF ER2 REM/Ram REM/Rate REM/Rate REM/Rap GDS INTRM INTRM  

INTRM  
INTRO  
IN TAM  
INTRM 

NEU ICS 
NEP ICS 

CorderPolne 
CeneerPoint 
CenterFoine 

IN TRM 
INTRM 
IN T14.14 
IN TRM 
INTRM 

00 2013 
ER 3013 
ER2013 
BR 2013 
BR 2013 

PA 2011 
PA 2011 
PA 2011 
PA 1011 
PA 2011 

Cam Full cost a/4 tan GSM ($175o0 per CenterPoint) mime full costa 4 ton ASHP /SS 728 oerNEEP ICS) 
Co. Full mot og 4 mn G5HP ($17,500 per CenterPoint) minus full cost of 4 ton MEP (SS 728 per NEEP ICS) 
Co. Fdl cost of 4 tan GSHP (617 500 per CenMrPoInt) minus full cast of 4 ton ASHP (S5,728 per NEEP ICS) 

15009 H(gh EfOdeny Heat Pump/Early Retire DIP Up grade) - 16 SEER SF ER3 R04/Age REM/Rate REM/Rate REM/Rate GM INTRM 
15010 Ground Source Heat 	Retire HE I/ 	e 5 ER1 1 a... 	Rate G135 INTRM 

011 Ground Source Heat Pum 	Ear 	Retire HP U• o de 13R2 ; a. 01- 0 : 0. £:_a. i 1.. 	i. i as  415 005 INTRM 
15012 Ground Sauce Heat Pmen/EarlY Retire (HP HPRrade) OP ER3 R/374/Rato ROM/R. PEM/R. RE/4/Rate GDS INTRM 
tsnis Heatl'uni• Ear 	• dire R • 	d 	Electric Furnace SF ERI IA. /1_:. I , . /". . H., II 	• 5105 Hi TM INTRM NTE1 ICS 1N TAM ER 1013 GDS 

.14 Heat Puns • Earl 	Retire R 	lads: Electric Furnace ER2 Rea  • M - 1.30 	' Lila Rate R4.1 	' 	•• GDS INTRM IN TAM NEEP la INTRM BR 2013 GOS 
15015 HeatPmsb Earl Retire 0 	An Electric Furnace SF ER3 00 L.A. 	' 	• 13 	42.. Ra 	' CDS INTRM IN TRO NEEP ICs INTRM BR 2013 DS 

15016 Energy Star Roos A/C• EMY R9059..0,  MH ERI GDS/IN TRM - GDS/IN TAM GDS/INTRM GDS/IN TRM INTRM INTRM INTRM INTRM INTRM BA 1013 PA 2011 
Consumption; Among basdnw of 7.7 ERRE. IN TR/0 
Saying Assumes fun load hows of Ft Wage (Arnett to Big Riverspniteoy ham IN TRM) - average of 
ENERGY STAR unItond CEE Tier 2 EER efEdencles11100 ERR a (10.6.1131/21 

 
15017 Eoen3y500rR000A/C-EoolyReEononnnb MH 002 GDS/IN TAM - GMS/INTRM GDS/IN TRA1 GDS/INTRM INTRM INTRM IN TRM INTRM INTRM BR 2013 

.. 
PA 2011 

isms Enemy Star Room A/C- Early R606666.4 MR 8113 GDS/INTRM - 0505/IN TRM 005/INTRM 0135/IN TRM IN TAM INTRM IN TRM IN TRM INTRM BR 2013 PA 2011 

15019 H t. MEd. 	Ca, 	AC L..... R -- 	-16 SEER 1 REM 6_ M IN TAM IN TAM INTRM NEEP ICS INTRM BR 2013 PA 2011 
15020 11 	o Effld••• 	Central A 	....se Retire- 16 SEER M 2 1 - a E.-t : , 4,1. • A. II., INTRM IN TAM INTRM NEEP ICS IN TRM BR 0t0 PA 2011 
15021 I • EEA-, 	Cen • 	A 	Reds-16 SEER ME ER3 REM • N L40 	' ' 001' 	• .5.• Ai •• INTRM INTRM IN TAM NEEP ICS IN TEM 002013 PA 2.1.1 
15022 u.1,11:176-5005icao... L....6/,...4MULIVI.-.23 	k 14 13 ■ R.41 	00 GM IN TEM INTRM NEE? ICS IN TAM BR 2013 PA 2011 
15023 ill..b.latel rah ' 	Laill-11", 6  W.-0MT • M ER2 ' 4. Ii N ODS INTRM INTRM NEEP ICS IN TAM 802013 PA 2011 
15024 1 	,6 	- 	• • • 	Dr-U141LA-1=s213F. 	b H ER3 5D5 INTRM IN TAM NEEP ICS INTRM ER 2.13 PA 2.11 
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HIR Rivers- Residential Measure Database - Sources 

601 REM/Rani RIM/Rate REM/Rate GDS IN TRIM 15023 Neat Pump/Early Retire(Repladng Electric Furnace) MH REM/Rate IN TRM  
el TAR  
IN TRM 

NEEP ICS 
NW los 
NW ICS 

IN TRM 
IN 104 
IN TRM 

60 2013 
002013 
RR 7013 

GM 
CDS 
GDS 

15026 Heat Ptunn/Early Retire (Replacing Electric Furnace) MH ER2 • REM/Rate REM/Rate REM/Rate REM/Ram GDS IN TRH 
15027 Heat Pump/Early Renee (Replacing Electric Purnace) MO ER3 - REM/Nate neM/Rsu nelutaato nom.. 6135 IN TEM 

ACERB (A1341), Set-Top Boa cc Onportutildes and lean In Semn, EMdency Standards, Rep. Number A041 
ARK 711/4: Arianism Technic.' Reference Manual, Vernon 3.0 
BR 2013: Rig Rivers Saturation Survey, 2013 
BR 2013 / Mid-Ad TRMi Wes estimate of thowerheads/faucets per home from Mid-Ad TRIM and awracton of dectric water heating to =Md. measure santration 
BR 2013 / US DOE Big Rivers Saturation Survey, 2013 and to estimate bulbs per holm % of sock. that are specialty vs riandard tint:alum from the January 7012 Department of Enemy report "2010 US. Lighting Market Characterization 
GEE Email exchange with Eileen Eat. (CRE) an 6/15/2012. Snecoiated based on hada:dry enema that — 1/3 d1B pool pumps re tvm-sneed or greater 
CenterPoInt CenterPoint Energy- 2010 Brochure title, 'Geothermal Neat Pumps Get to Know the Pada' Anseraed March 2014 
DEP NES EM&V report for Duke Energy Proems PY 2012 Neighborhood Dem Saver Prows= 
ECM Enem Center of WItconsin 'Rom en 	- PowerCost Monitor Stutie, 2010 
ES App Cal. Used major assurnpnona and algorithm included in the ES Appliance Savings Colculansr (Updated P arcuate 2013); meddled selected assumptions fin current analysis ace indivklual worksheets included In workbook 
ES Cak-Dfficc ENERGY STAR CHI. Equipment Gelatin:16. seemed February 2014 
ES Refrigeratore S.0) ENERGY STAR Prod. Specification for Realdential Refrigerators and Pruners version SO 
ES Savings & Cost ENERGY STAR QualUled Homes, Version 3 Swinge & Coat Erdman, Summary 
ES UM Ship: Data from van.. ENERGY STAR UM Aliment and Market Penetration Repo. 
ES 771 ENERGY STAR 7.0 dotes wag.-  epees 
ES 7.0 / GOS calm GDS calculation based on E57.0 donut washer epees 
ES 7.0 / IN TRW ENERGY STAR 7.0 clothe miller rpm and IN TRIM toed in calculate demand savings 
GDS GDS assumpti. See source notes for emy neseasary detail 
GM 	GDS calculation. See source no. 
GEIS CYc/NMR GM calculation using Nexus Market Roach rep. that had.. the average delta watts for cilldent[ormhlertr 
GDS/IN TRW 005 estimate Or OR 1 ailed. using IN TRM informaion 
GDS/IMAM: MS estimate or calalation tieing 01 TRM Information 
GDS/NESP FILSi GDS mlculanon using NEM RS 2012 d. 
ILL TRM: Stite of Illinois Enmity Efficiency Technhal Reference Manta Final Tedoilind Vernon. My lath, 2012. 
IN TRM Indiana Technical Resource Manual, mean 10 January ict 2013 
IN TAM /GDS cafe IN TRM algorithms and dam used along witb additional GDS estimates of apecific parameters 
RI TAM / IIER/FLate IN rem woes, rooter oeni with REM/Rate atm. af bare iianenm2tian 
MA Baseline 2009; Massachusetts Residential Appliance Saturation Survey (PASS) Opinion Dynan. Corporation, April 2009 
MEMO: Midi*.  Energy Measures Danbao,veard February, 2014. 
Mid AN TRM: Mid-Atlantic Tedmical Reference ManicaL Verrian SO, March 2013 
NESP HPWH: ?MEP Northeast and atid-Athultk 1.1 Pump Water Under Market Sias.. Report December 2012. 
KEEP.: larrementsicest Stady Phew Two Mal Repent, cisdred by the NonhestEne. EDW.. PUmesbipe jems,2013. 
NEEP ICS / 	Utilized Incremental Cert Study database to Mini. coat 
NEEP 015i Residential Lighting StntetP,  Korb 2012  
NEST rebate IMP for NEST thermostat in early 2014 
N( CEP: New Jersey Board ofPUbNr Minna New ferny Clean Entre Program Proms. to Measure Resource Saving., &want 2012 
ODC/aik Massachustn. 3-Year Cross-CuttIng Be haviend Program Evaluation Integrated Report July 2012. Completed by Opinion Dynamite! Navigatit Consulting 
Opowec Memo from Rut Manna regarding Beet had]. for Modeling Befaioleral Rmialnr EffIchencY Rotential Sind.- memo  noted  wage  coet ranking from Se- 1111 

 2011 Pennoivanla Statewide gaqdtetiei End-Sea and Saturation Study. GDS Associates. 2011 
PA TOM Permaylvanta Public Utilitytontentosiou Twsivcd Reference Mmed. June 2013 
REM 70091 Residential Emily Consumption Survey. Elk 2009. Restricted ■33 KY, AL, MS sub-region. 
REM/Rate Building Patera Modeling Software Prototype home were modeled to be calibrated with the load foment In 2014. 
RIA 2010: Electron. ed &tag Enid our A Mag Load 0fitractetisation Study. Appendix K. Prepared by Research Linn Action for Southern Califortda Mann. 
VT TRM Technical Referees Manual-Measure Savlmo Algorithm and CoitA0ugpOom Etliclency Vermont November 4.2013. 
VT TR/4 (20101: Tedmical Reference Mama- Measure Saving, Algorithms and Cost Aminptions EffIchatry Vermont December 31, 2011 
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Measure-level Benefit-Cost Ratios 

Measure # 

•
1 	SUBIZIOL 	talinif 4, SOSINEVENEMI . 	4 

Measure Name TRC Test 
Utility Cost ty 

Test 

t vir 
Societal 

Cost Test 
Parr. Test RIM Test 

1001 Energy Star Compliant Top-Mount Refrigerator 1.58 433 158 1.01 137 
1002 Energy Star Compliant Side-by-Side Refrigerator 1.87 534 1.87 1.13 1.66 
1003 Energy Star Compliant Chest Freezer 0,93 265 0.93 1.60 0.58 
1004 Energy Star Compliant Upright Freezer (Manual Def) 0.97 2.76 0.97 1.65 0.58 
1005 Energy Star Dehumidifer 2.77 7.91 2.77 5.45 0.51 
1006 Second Refrigerator Tum In 4.13 4.13 4.13 7.13 058 
1007 Second Freezer Turn In 3.78 3.78 3.78 6.57 0.57 
1008 Energy Star Compliant Top-Mount Refrigerator 1.58 453 1.58 1.01 137 
1009 Energy Star Compliant Side-by-Side Refrigerator 1.87 534 1.87 1.13 1.66 
1010 Enemy Star Compliant Chest Freezer 0.93 265 0.93 1.60 0.58 
1011 Energy Star Compliant Upright Freezes (Manual Def.) 0.97 276 0.97 1.65 038 
1012 Energy Star Dehumidifer 277 7.91 277 5.45 0.51 
1013 Second Refrigerator Tum In 4.13 11.81 4.13 6.48 0.64 
1014 Second Freezer Turn In 3.74 10.69 3.74 5.92 0.63 
1015 Energy Star Compliant Top-Mount Refrigerator 1.59 4.54 1.59 1.01 138 
1016 Energy Star Compliant Side-by-Side Refrigerator 1.88 5.36 1.88 1.13 1.66 
1017 Energy Star Compliant Chest Freezer 0.66 1.88 0.66 1.60 0.41 
1018 Energy Star Compliant Upright Freezer (Manual Def) 0.96 0.96 0.96 2.30 0.42 
1019 Energy Star Dehumidifer 4.22 4.22 4.22 6.10 0.69 
1020 Energy Star Compliant Top-Mount Refrigerator 1.58 4.53 1.58 1.01 1.57 
1021 Energy Star Compliant Side-by-Side Refrigerator 1.87 534 1.87 1.13 1.66 
1022 Energy Star Compliant Chest Freezer 0.93 265 0.93 1.60 0.58 
1023 Enemy Star Compliant Upright Freezer (Manual Def) 0.97 2.76 0.97 1.65 0.58 
1024 Energy Star Dehumidifer 277 7.91 277 5.45 0.51 

2001 Efficient Televisions 1.53 5.05 1.53 2.11 0.67 
2002 Energy Star Desktop Computer 130 4.67 130 297 0.44 
2003 Energy Star Computer Monitor 139 4.93 139 3.00 0.46 
2004 Energy Star Laptop Computer 041 1.45 0.41 1.17 036 
2005 Smart Strip Power Strip 0.18 0.63 0.18 0.70 0.28 
2006 Efficient Set Top Box 3.51 10.04 3.51 6.94 0.51 
2007 Efficient Televisions 1.53 5.05 133 211 0.67 
2008 Energy Star Desktop Computer 130 4.67 1.30 297 0.44 
2009 Energy Star Computer Monitor 1.39 4.93 139 3.00 0.46 
2010 Energy Star Laptop Computer 0.41 1.45 0.41 1.17 036 
2011 Smart Strip Power Strip 0.18 0.63 0.18 0.70 0.28 
2012 Efficient Set Top Box 3.51 10.04 3.51 6.94 031 
2013 Efficient Televisions 1.53 5.05 1.53 2.11 0.67 
2014 Energy Star Desktop Computer 1.30 4.67 1.30 297 0.44 
2015 Energy Star Computer Monitor 1.39 4.93 139 3.00 0.46 
2016 Energy Stm-Laptop Computer 0.41 1.45 0.41 1.17 036 
2017 Smart Strip Power Strip 0.18 0.63 0.18 0.70 0.28 
2018 Efficient Set Top Box 331 10.04 3.51 6.94 0.51 
2019 Efficient Televisions 1.53 5.05 1.53 2.11 0.67 
2020 Energy Star Desktop Computer 1.30 4.67 130 2.97 0.44 
2021 Energy Star Computer Monitor 139 4.93 139 3.00 0.46 
2022 Energy Star Laptop Computer 0.41 1.45 0.41 1.17 036 
2023 Smart Strip Power Strip 0.18 0.63 0.18 0.70 0.28 
2024 Efficient Set Too Box 7.51 10.04 3.51 6.94 031 

3001 Standard CFL - Average Use (3 hours/day) 3.54 7.71 3.54 436 0.67 
3002 Standard LED - Average Use (3 hours/day) 268 6.43 268 3.03 0.77 
3003 Specialty CFL 9.49 24.60 9.49 10.36 0.80 
3004 Specialty LED 133 3.69 1.33 1.63 0.73 
3005 Energy Star Torchiere 1252 30.79 1252 14.26 0.75 
3006 LED Nightlight 6.25 7.40 6.25 10.61 037 
3007 Exterior CFL Fixture 6.50 '16.39 6.50 10.17 0.61 
3008 Exterior LED Fixture 6.71 17.32 6.71 1037 0.61 
3009 Standard CFL - Average Use (3 hours/day) 3.54 7.71 3.54 436 0.67 
3010 Standard LED - Average Use (3 hours/day) 268 6.43 268 3.03 0.77 
3011 Specialty CFL 9.49 24.60 9.49 10.36 0.80 
3012 Specialty LED 1.33 3.69 1.33 1.63 0.73 
3013 Energy Star Torchiere 12.52 30.79 1252 14.26 0.75 
3014 LED Niglitliglit 6.25 7.40 6.25 10.61 037 
3015 Exterior CFL Fixture 6.50 16.39 6.50 10.17 0.61 
3016 Exterior LED Fixture 6.71 17.32 6.71 10.57 0.61 
3017 Standard CFL - Average Use (3 hours/day) 3.54 7.71 3.54 436 0.67 
3018 Standard LFD - Average Use (3 hours/day) 268 6.43 268 3.03 0.77 
3019 Specialty CFL 9.49 24.60 9.49 1036 0.80 
3020 Specialty LED 133 3.69 133 1.63 0.73 
3021 Energy Star Torchiere 12.52 30.79 12.52 14.26 0.75 
3022 LED Nightlight 6.25 7.40 6.25 10.61 037 
3023 Exterior CFL Fixture 6.50 16.39 6.50 10.17 0.61 
3024 Exterior I.FD Fixture 6.71 17.32 6.71 10.57 0.61 
3025 Standard CFL - Average Use (3 hours/day) 3.54 7.71 3.54 436 0.67 
3026 Standard I.FD - Average Use (3 hours/day) 2.68 6.43 268 3.03 0.77 
3027 Specialty CFL 9.49 24.60 9.49 10.36 0.80 
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Measure-level Benefit-Cost Ratios 
,,e 	Tt 4,..: 	,  

Measure # 

" A'AS1 ' 	.:. 	1 	14tkibiri 	', 	, .es, 	AI. 	v. 

Measure Name TRC Test 

p
tt 

UtiMy Cost 
Test 

Societal 
Cost Test 

Parr. Test RIM Test 

3028 Specialty LED 1.33 3.69 1.33 1.63 0.73 
3029 Energy Star Torchiere 12.52 30.79 12.52 1426 0.75 
3030 LED Nightlight 6.25 7.40 6.25 10.61 0.37 
3031 Exterior CFL Fixture 6.50 16.39 6.50 10.17 0.61 
3032 Exterior LED Fixture 6.71 17.32 6.71 1037 061 

Low Flow Faucet Aerators 4001 9.24 5.84 9.24 11.67 0.46 
4002 Low Flow Showerhead 21.97 25.84 21.97 28.61 0.58 
4003 Water Heater Blanket 0.56 1.60 0.56 1.34 0.42 
4004 Water Heater Pipe Wrap 7.98 22.79 7.98 12.42 0.64 
4005 Heat Pump Water Heater (resistance heat) 0.89 1.30 0.46 1.42 0.46 
4006 Heat Pump Water Heater (ASHP heat) 1.62 3.39 1.19 2.43 0.59 
4007 Solar Water Heating 0.30 1.26 -0.05 0.69 0.53 
4008 Energy Star Dishwasher (Electric Water Heating) 527 8.92 527 5.16 1.04 
4009 Energy Star Dishwasher (Non-Electric WH) 4.46 5.57 4.46 4.50 128 
4010 Energy Star Clothes Washer (w/ Elec. WH & Elec. Dryer) 2.88 1.58 2.88 3.42 0.50 
4011 Energy Star Clothes Washer (w/ NG WH & Elec. Dryer) 2.74 1.17 2.74 3.23 0.45 
4012 Low Flow Faucet Aerators 9.24 5.84 9.24 11.67 0.46 
4013 Low Flow Showerhead 21.97 25.84 21.97 28.61 0.58 
4014 Water Heater Blanket 0.56 1.60 0.56 1.34 0.42 
4015 Water Heater Pipe Wrap 7.98 22.79 7.98 12.42 0.64 
4016 Energy Star Dishwasher (Electric Water Heating) 527 8.92 5.27 5.16 1.04 
4017 Energy Star Dishwasher (Non-Electric WH) 4.46 5.57 4.46 4.50 128 
4018 Energy Star Clothes Washer (w/ Elec. WH & Elec. Dryer) 2.88 1.58 2.88 3.42 0.50 
4019 Energy Star Clothes Washer (w/ NG WT-I & Elec. Dryer) 2.74 1.17 2.74 3.23 0.45 
4020 Low Flow Faucet Aerators 9.24 5.84 924 11.67 0.46 
4021 Low Flow Showerhead 21.97 25.84 21.97 28.61 0.58 
4022 Water Heater Blanket 0.56 1.60 0.56 1.34 0.42 
4023 Water Heater Pipe Wrap 7.98 22.79 7.98 12.42 0.64 
4024 Heat Pump Water Heater (ASHP heat) 1.62 3.39 1.19 2.43 0.59 
4025 Solar Water Heating 0.30 126 -0.05 0.69 0.53 
4026 Energy Star Dishwasher (Electric Water Heating) 527 8.92 5.27 5.16 1.04 
4027 Energy Star Dishwasher (Non-Electric WH) 4.46 5.57 4.46 4.50 1.28 
4028 Energy Star Clothes Washer (w/ Elec. WH & Elec. Dryer) 2.88 1.58 2.88 3.42 0.50 
4029 Energy Star Clothes Washer (w/ NG WI-I & Elec. Dryer) 2.74 1.17 2.74 3.23 0.45 
4030 Low Flow Faucet Aerators 9.24 184 9.24 11.67 0.46 
4031 Low Flow Showerhead 21.97 25.84 21.97 28.61 0.58 
4032 Water Heater Blanket 0.56 1.60 0.56 1.34 0.42 
4033 Water Heater Pipe Wrap 7.98 22.79 7.98 12.42 0.64 
4034 Energy Star Dishwasher (Electric Water Heating) 527 8.92 527 5.16 1.04 
4035 Energy Star Dishwasher (Non-Electric WH) 4.46 5.57 4.46 4.50 1.28 
4036 Energy Star Clothes Washer (w/ Elec. WH & Elec. Dryer) 2.88 1.58 2.88 3.42 030 
4037 Enem,,  Star Clothes Washer (w/ NG WH & Elec. Dryer) 2.74 1.17 2.74 323 0.45 

5001 Insulation - Ceiling (R-0 to R-19) 337 2.93 3.37 5.81 1.32 
5002 Insulation - Floor (R-0 to R-19) 1.09 0.07 1.09 2.47 0.13 
5003 Energy Star Windows 0.26 0.40 0.22 0.71 0.28 
5004 Insulation -Ceiling (R-19 to R-38) 0.48 0.30 0.44 1.17 0.26 
5005 Insulation -Ceiling (R-0 to R-38) 2.98 2.50 2.95 521 1.21 
5006 Insulation -Ceiling (R-9 to R-38) 0.68 0.47 0.65 1.51 0.38 
5007 Insulation -Ceiling (R-11 to R-38) 0.62 0.46 0.59 1.37 0.38 
5008 Air Sealing 0.67 0.47 0.67 1.53 0.40 
5009 Duct Sealing 1.31 3.04 1.31 1.51 1.09 
5010 Radiant Barriers 2.96 8.46 2.96 1.87 1.58 
5011 Complete Weatherization Package 1.45 0.68 1.45 2.49 0.49 
5012 Energy Star Windows 0.98 -0.03 0.37 1.76 -0.03 
5013 Insulation -Ceiling (R-38 Grade 2 to Grade 1) 2.10 0.03 0.11 2.57 0.03 
5014 Air Sealing 0.99 0.74 0.99 2.01 0.68 
5015 Duct Sealing 11.55 28.34 11.55 8.19 2.15 
5016 Radiant Barriers 2.84 8.00 2.84 1.45 2.04 

I 1,.  
6001 Insulation - Ceiling (R-0 to R-19) 5.68 16.23 5.68 6.68 085 
6002 Insulation - Floor (R-0 to R-19) 1.91 5.45 1.91 2.68 0.71 
6003 Energy Star Windows 0.40 1.04 0.36 0.72 0.53 
6004 Insulation -Ceiling (R-19 to R-38) 0.86 2.34 0.82 1.22 0.70 
6005 Insulation -Ceiling (R-0 to R-38) 5.07 1439 5.03 5.92 0.85 
6006 Insulation -Ceiling (R-9 to R-38) 1.19 3.30 1.15 1.59 0.74 
6007 Insulation -Ceiling (R-11 to R-38) 1.06 2.93 1.03 1.44 0.73 
6008 Air Sealing 1.09 3.10 1.09 1.57 0.69 
6009 Duct Sealing 3.87 11.05 3.87 1.56 2.48 
6010 Radiant Barriers 3.20 9.13 3.20 1.93 1.66 
6011 Complete Weatheriza on Package 124 1.03 124 2.07 0.55 
6012 Energy Star Windows 1.23 1.75 0.61 1.67 0.58 
6013 Insulation -Ceiling (R-38 Grade 2 to Grade 1) 2.03 0.14 0.05 2.43 0.11 
6014 Air Sealing 0.90 2.56 0.90 1.84 0.49 
6015 Duct Sealing 29.36 83.89 29.36 6.27 4.68 
6016 Radiant Barriers 3.06 8.74 3.06 1.35 2.27 
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Measure-level Benefit-Cost Ratios 

Measure # 

u. 	' la4500?fitel 

Measure Name 

0 

TRC Test 
UriLity Cost 

Test 
Societal 

Cost Test 
Part. Test RIM Test 

7001 Insulation - Ceiling (R-0 to R-19) 7.97 22.78 7.97 10.86 0.73 
7002 Insulation - Floor (R-0 to R-19) 3.02 8.64 3.02 4.75 0.64 
7003 Energy Star Windows 0.49 1.28 0.45 0.88 0.53 
7004 Insulation -Ceiling (R-19 to R-38) 1.22 3.38 1.18 1.89 0.64 
7005 Insulation -Ceiling (12.-0 to R-38) 7.12 20.27 7.09 9.69 0.73 
7006 Insulation -Ceiling (R-9 to R-38) 1.68 4.71 1.65 2.56 0.65 
7007 Insulation -Ceiling (11-11 to R-38) 1.52 4.25 1.49 2.30 0.66 
7008 Air Sealing 1.61 4.61 1.61 2.58 0.63 
7009 Duct Sealing 4.22 12.06 4.22 2.00 2.11 
7010 Radiant Baniers 2.37 6.77 2.37 0.39 6.05 
7011 Complete Weatherization Package 1.46 1.26 1.46 2.51 0.55 

8001 Air Sealing 0.50 0.14 0.50 1.45 0.11 
8002 Insulation - Floor (12-11 to R-30) 0.51 -0.04 0.41 1.34 -0.04 
8003 Energy Star Windows 0.40 0.24 0.33 1.00 0.21 
8004 Duct Sealing 2.02 4.69 2.02 2.21 1.18 
8005 Complete Weatherization Package 1.19 0.52 1.19 2.28 0.40 
8006 Air Sealing 1.12 0.08 1.12 2.84 0.07 
8007 Insulation - Floor (R-19 to R-30) 1.35 -0.01 1.14 3.00 -0.01 
8008 Energy Star Windows 2.64 0.00 1.53 4.74 0.00 
8009 Duct Sealing 18.24 31.06 18.24 23 93 1.39 

9001 Air Sealing 0.59 1.07 0.59 1.47 0.40 
9002 Insulation - Floor (R-11 to R-30) 1.00 2.56 0.90 1.40 0.70 
9003 Energy Star Windows 0.67 1.72 0.60 1.03 0.63 
9004 Duct Sealing 7.60 21.71 7.60 2.12 3.58 
9005 Complete Weatherization Package 1.95 1.53 1.95 2.50 0.74 
9006 Air Sealing 0.55 1.58 0.55 1.41 0.39 
9007 Insulation - Floor (R-19 to R-30) 1.41 3.42 1.20 1.69 0.81 
9008 Energy Star Windows 1.88 2.20 0.77 212 0.77 
9009 Duct Sealing 60.63 173.22 60.63 988 614 

10001 Air Sealing 1.07 3.06 1.07 2.40 0.45 
10002 Insulation - Floor (11.-11 to R-30) 1.36 3.60 1.26 2.25 0.59 
10003 Energy Star Windows 0.91 2.39 0.84 1.52 0.58 
10004 Duct Sealing 8.03 22.96 8.03 2.94 2.73 
10005 Complete Weatherization Package 2.12 1.70 2.12 2.85 0.70 

1.46 11001 HVAC Tune-Up (Central AC) 0.51 0.51 0.73 0.70 
11002 HVAC Tune-Up (Heat Pump) 1.27 3,62 1.27 1.84 0.69 
11003 Energy Star Room A/C 0.69 1.97 0.69 1.04 0.67 
11004 High Efficiency Central AC -16 SEER 0.47 0.99 0.35 0.77 0.54 
11005 Ductless mini-split AC 0.71 2,04 0.71 0.75 0.96 
11006 High Efficiency Heat Pump (HP Upgrade) -16 SEER/9.0 HSPF 0.67 1.46 0.51 1.18 0.50 
11007 Ground Source Heat Pump (HP Upgrade) 0.82 1.01 0.35 1.43 0.37 
11008 Heat Pump (Replacing Electric Furnace) -16 SEER/9.0 HSPF 1.76 4.88 1.71 3.32 0.52 
11009 Dual Fuel Heat Pump Upgrade (Replacing New ASHP) 1.61 5.39 1.53 1.84 0.74 
11010 Dual Fuel Heat Pump (Replacing Electric Furnace) 1.37 4.21 1.35 228 0.58 
11011 Ductless mini-split HP (replacing ASHP) 0.57 1.63 0.57 0.67 0.86 
11012 Ductless mini-split HP (replacing furnace) 0.76 2.17 0.76 1.30 0.58 
11013 ECM Furnace Fan 1.19 3.39 1.19 2.19 0.54 
11014 Programmable Thermostat - Gas/AC 14.18 16.46 14.18 30.18 0.51 
11015 Programmable Thermostat - ASHP 15.47 44.19 15.47 29.96 052 
11016 Programmable Thermostat - Elec Furnace/AC 24.69 70.54 24.69 47.61 0.52 
11017 Smart Thermostat - Gas Heat / AC 1.99 231 1.99 4.54 0.43 
11018 Smart Thermostat - ASHP 117 621 217 4.51 0.48 
11019 Smart Thermostat - Elec Furnace/AC 3.47 9.91 3.47 6.99 0.50 
11020 HVAC Tune-Up (Central AC) 0.39 1.12 0.39 0.57 0.68 
11021 HVAC Tune-Up (Heat Pump) 0.97 278 0.97 1.42 0.69 
11022 Energy Star Room A/C 0.69 1.97 0.69 1.04 0.67 
11023 High Efficiency Central AC - 16 SEER 0.36 0.65 023 0.66 0.43 
11024 Ductless mini-split AC 0.70 2.00 0.70 0.70 1.00 
11025 High Efficiency Heat Pump (HP Upgrade) - 16 SEER/9.0 HSPF 0.52 0.99 0.35 1.02 0.41 
11026 Heat Pump (Replacing Electric Furnace) - 16 SEER/9.0 HSPF 1.35 3.70 1.30 270 0.49 
11027 Dual Fuel Heat Pump Upgrade (Replacing New ASHP) 1.37 4.52 1.29 1.55 0.75 
11028 Dual Fuel Heat Pump (Replacing Electric Furnace) 1.10 3.36 1.07 1.87 0.57 
11029 Ductless mini-split HP (replacing ASHP) 0.49 1.40 0.49 0.57 0.86 
11030 Ductless mini-split HP (replacing furnace) 0.64 1.82 0.64 1.12 0.57 
11031 ECM Furnace Fan 1.19 3.39 1.19 2.19 0.54 
11032 Programmable Thermostat - Gas/AC 9.87 10.44 9.87 21.24 0.50 
11033 Programmable Thermostat - ASHP 10.89 31.10 10.89 21.19 0.51 
11034 Programmable Thermostat - Eke Furnace/AC 17.66 50.47 17.66 34.17 0.52 
11035 Smart Thermostat - Gas Heat / AC 1.39 1.47 1.39 3.29 0.39 
11036 Smart Thermostat - ASHP 1.53 4.37 1.53 3.28 0.47 
11037 Smart Thermostat - Elec Furnace/AC 2.48 7.09 248 5.10 0.49 
11038 Energy Star Room A/C 0.69 1.97 0.69 1.04 0.67 
11039 High Efficiency Central AC -16 SEER 0.44 0.89 0.31 0.71 0.54 
11040 Ductless mini-split AC 0.64 1.84 0.64 0.67 0.96 
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Measure-level Benefit-Cost Ratios 

Measure # Measure Name TRC Tesr 
UCGryCosr 

Test 
Societal 

Cost Test 
Part Test RIM Test 

11041 I-Tigli Efficiency Heat Pump (HF Upgrade) -16 SEER/9.0 HSPF 0.61 1.27 0.45 1.05 0.50 
11042 Ground Source Heat Pump (HP Upgrade) 0.58 0.32 0.11 1.19 0.16 
11043 Dual Fuel Heat Pump Upgrade (Replacing New ASHP) 1.43 4.71 1.35 1.59 0.76 
11044 Ductless mini-split HP (replacing ASHP) 0.55 1.58 0.55 0.61 0.91 
11045 ECM Furnace Fan 1.19 3.39 1.19 219 0.54 
11046 Programmable Thermostat - Gas/AC 11.13 11.85 11.13 23.88 0.50 
11047 Programmable Thermostat - ASHP 11.13 31.81 11.13 21.66 0.51 
11048 Smart Thermostat - Gas Heat / AC 1.56 1.67 1.56 3.66 0.40 
11049 Smart Thermostat - ASHP 156 4.47 1.56 3.35 0.47 
11050 Energy Star Room A/C 0.69 1.97 0.69 1.04 0.67 
11051 High Efficiency Central AC - 16 SEER 0.28 0.42 0.15 0.63 0.30 
11052 Ductless mini-split AC 0.46 1.30 0.46 0.54 0.84 
11053 High Efficiency Heat Pump (HP Upgrade) -16 SEER/9.0 HSPF 0.43 0.73 0.25 0.84 0.38 
11054 Dual Fuel Heat Pump Upgrade (Replacing New ASHP) 1.04 325 0.95 1.16 0.77 
11055 Ductless mini-split HP (replacing ASHP) 0.46 1.30 0.46 0.50 0.90 
11056 ECM Furnace Fan 1.19 3.39 1.19 2.19 0.54 
11057 Programmable Thermostat - Gas/AC 6.68 7.59 6.68 14.42 0.49 
11058 Programmable Thermostat - ASHP 6.47 18.49 6.47 12.74 0.51 
11059 Smart Thermostat - Gas Heat / AC 0.94 1.07 0.94 2.33 0.35 
11060 Smart Thermostat - ASHP 091 2.60 0.91 2.09 0.43 

12001 In Home Energy Display Monitor - Gas/CAC 1.90 2.34 1.90 4.36 0.43 
12002 Home Energy Reports - Gas/CAC 0.64 0.71 0.64 1.84 0.27 
12003 In Home Energy Display Monitor - ASHP 256 7.30 2.56 5.17 0.49 
12004 Home Energy Reports - ASHP 0.77 2.20 0.77 2.11 0.36 
12005 In Home Energy Display Monitor - Elec Fum/CAC 420 12.01 4.20 8.28 0.51 
12006 Home Energy Reports - Elm Fum/CAC 127 3.62 127 325 0.39 
12007 Two Speed Pool Pumps 5.40 15.43 5.40 2.58 2.10 
12008 Variable Speed Pool Pumps 2.25 6.43 2_25 1.75 129 
12009 Premium Efficiency Pool Pump Motor 11.06 31.60 11.06 7.57 1.46 
12010 In Home Energy Display Monitor - Gas/CAC 127 1.51 127 3.04 0.39 
12011 Home Energy Reports - Gas/CAC 0.43 0.46 0.43 1.35 022 
12012 In Home Energy Display Monitor - ASHP 1.82 521 1.82 3.79 0.48 
12013 Home Energy Reports - ASHP 0.55 1.57 0.55 1.61 0.34 
12014 In Home Energy Display Monitor - Elec Fum/CAC 3.03 8.67 3.03 6.07 0.50 
12015 Home Energy Reports - Elec Fum/CAC 0.91 2.61 0.91 2.44 0.37 
12016 In Home Energy Display Monitor - Gas/CAC 1.68 1.71 1.68 3.94 0.40 
12017 Home Energy Reports - Gas/CAC 0.57 0.51 057 1.68 024 
12018 In Home Energy Display Monitor - ASHP 1.85 5.29 1.85 3.85 0.48 
12019 Home Energy Reports - ASHP 0.56 1.60 0.56 1.63 0.34 
12020 Two Speed Pool Pumps 5.40 15.43 5.40 2.58 2.10 
12021 Variable Speed Pool Pumps 2.25 6.43 2.25 1.75 129 
12022 Premium Efficiency Pool Pump Motor 11.06 31.60 11.06 7.57 1.46 
12023 In Home Energy Display Monitor - Gas/CAC 1.12 1.10 1.12 2.77 0.36 
12024 Home Energy Reports - Gas/CAC 0.39 0.33 0.39 1.25 0.19 
12025 In Home Energy Display Monitor - ASHP 1.07 3.06 1.07 2.37 0.45 
12026 Home Energy Reports - ASHP 032 0.92 032 1.09 0.30 

13001 Multi-Family Homes Efficiencv Kit 177 1.68 1 77 2.48 0.45 
13002 Multi-Family Homes Efficletw Ka 1.77 1.68 1.77 2.48 0.45 

14001 New Construction -15% more efficient (w/AC only) 1.93 3.20 1.56 3.00 0.66 
14002 New Construction -15% more efficient (w/Elec. HP) 321 8.08 2.83 3.48 0.91 
14003 New Construction - 15% more efficient (w/ Dual-Fuel HP (w/gas)) 2.18 725 1.81 1.37 0.99 
14004 New Construction - 15% more efficient (w/ Geothermal HP) 3.21 8.08 2.83 3.48 0.91 
14005 New Construction - 30% more efficient (w/AC only) 1.06 2.11 0.91 1.95 0.52 
14006 New Construction - 30% more efficient (w/Elec. HP) 1.88 4.94 1.73 271 0.68 
14007 New Construction - 30% more efficient (w/ Dual-Fuel HP (w/gas)) 1.35 427 1.20 1.64 0.70 
14008 New Construction - 30% more efficient (w/ Geothermal HP) 1.88 4.94 1.73 2.71 0.68 
14009 New Construction -15% more efficient (w/AC only) 2.52 3.98 1.84 3.81 0.64 
14010 New Construction - 15% more efficient (w/Elec. HP) 424 10.17 3.56 4.56 0.92 
14011 New Construction - 30% more efficient (w/AC only) 1.40 2.72 1.13 2.47 0.53 
14012 New rnnstruction -10% more efficient (w/Elec HP) 2.46 627 719 146 0.69 

....._ 
15001 Energy Star Room A/C - Early Retirement 0.40 1.13 0.40 0.91 0.44 
15002 Energy Star Room A/C - Early Retirement 0.40 1.13 0.40 0.91 0.44 
15003 Energy Star Room A/C - Early Retirement 0.40 1.13 0.40 0.91 0.44 
15004 High Efficiency Central AC/Early Retire -16 SEER 0.13 0.13 0.04 0.50 0.11 
15005 High Efficiency Central AC/Early Retire -16 SEER 0.13 0.13 0.04 0.50 0.11 
15006 MO. Efficiency Central AC/Early Retire -16 SEER 0.13 0.13 0.04 0.50 0.11 
15007 High Efficiency Heat Pump/Early Retire (HP Upgrade) -16 SEER/9.0 HSPF 0.15 022 0.08 0.57 0.16 
15008 High Efficiency Heat Pump/Early Retire (HP Upgrade) - 16 SEER/9.0 HSPF 0.15 0.22 0.08 0.57 0.16 
15009 High Efficiency Heat Pump/Early Retire (HP Upgrade) -16 SEER/9.0 HSPF 0.15 0.22 0.08 0.57 0.16 
15010 Ground Source Heat Pump/Early Retire (HP Upgrade) 0.47 0.16 0.05 0.88 0.12 
15011 Ground Source Heat Pump/Early Retire (HP Unmade) 0.47 0.16 0.05 0.88 0.12 
15012 Ground Source Heat Pump/Early Retire (1-IP Upgrade) 0.47 0.16 0.05 0.88 0.12 
15013 Heat Pump/Early Retire (Replacing Electric Furnace) 0.40 0.92 0.32 1.10 0.32 
15014 Heat Pump/Early Retire (Replacing Electric Furnace) 0.40 0.92 0.32 1.10 0.32 
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.;* 	 KVAAY:' 
Measure Name TRC Test 
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Societal 
Cost Test 

Part. Test IUM Test 

15015 Heat Pump/Early Retire (Replacing Electric Furnace) 0.40 0.92 0.32 1.10 0.32 
15016 Energy Star Room A/C - Early Retirement 0.40 1.13 0.40 0.91 0.44 
15017 Energy Star Room A/C - Early Retirement 0.40 1.13 0.40 0.91 0.44 
15018 Energy Star Room A/C - Early Retirement 0.40 1.13 0.40 0.91 0.44 
15019 High Efficiency Central AC/Farly Retire -16 SEER 0.12 0.08 0.03 0.48 0.07 
15020 High Efficiency Central AC/Early Retire -16 SEER 0.12 0.08 0.03 0.48 0.07 
15021 High Efficiency Central AC/Early Retire -16 SEER 0.12 0.08 0.03 0.48 0.07 
15022 High Efficiency Heat Pump/Early Retire (HP Upgrade) -16 SEER/9.0 1-ISPF 0.15 0,18 0.06 0.44 0.18 
15023 High Efficiency Heat Pump/Early Retire (HP Upgrade) -16 SEER/9.0 HSPF 0.15 0.18 0.06 0.44 0.18 
15024 High Efficiency Heat Pump/Farly Retire (HP Upgrade) -16 SEER/9.0 HSPF 0.15 0.18 0.06 0.44 0.18 
1502.5 Heat Pump/Early Retire (Replacing Eleatic Furnace) 0.37 0.80 0.28 0.44 0.80 
15026 Heat Pump/Early Retire (Replacing Electric Furnace) 0.37 0.80 0.28 0.44 0.80 
15027 Heat Pump/Early Retire (Replacing Electric Foresee) 0.37 0.80 0.28 0.44 0.80 
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Residential Load Sha es (listed by measure • e 

Peak Off Peak peak CM reaK 

A - Refrigerator  37% 18% 30% 15% 

B Freezer -  
39% 16% 32% 13% 

C - Dehumidifier  13% 16% 32% 39% 

D 	Televisions -  
48% 19% 24% 9% 

E Home Computers -  
34% 33% 17% 16% 

F Power Strips -  
25% 34% 18% 24% 

G Flat -  
32% 35% 16% 18% 

H Indoor Lighting -  48% 16% 26% 11% 

I 	Nighilight  - 0% 55% 0% 45%  

Exterior Lighting 18% 44% 9% 28%  
1 -  
K LF Faucet -  

49% 29% 14% 8% 

L LF Shower -  
49% 29% 14% 8% 

EIPWH M -  
43% 21% 25% 12% 

N- Solar WH  
43% 21% 25% 12% 

0 Dishwasher -  
49% 9% 36% 6% 

P 	Clothes Washer -  
47% 11% 34% 8% 

Heat & Cool 
35% 23% 31% 11% 

Q -  
R ECM -  

35% 23% 31% 11% 

Thermostat S -  
35% 23% 31% 11% 

T Cooling -  
4% 1% 71% 24%  

U Room Cooling -  
4% 1% 71% 24%  

Continuous V - 
36% 22% 26% 16% 

NY/ _ Artrsi 
0% 0% 65% 35% 
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BIG RIVERS ELECTRIC DSM POTENTIAL 

APPENDIX B o COMMERCIAL & INDUSTRIAL MEASURE DETAIL 

PREPARED BY GDS ASSOCIATES, INC. 
74 I 



Measure Name Unit Notes 
Annual 

kWh Saved 
Percent 

Savings (kWh) 
KW 

Savings 
Summer KW Incremental 

Savings 	Cost 
Measure 

Useful Life TRC 
Direct 
Utility Societal Participant RIM 

1 	Lighting 
Ag601M1273e. 7.5901■994134.62.8=1=1871.00i 

34.1 	0.9 1-1 	Compact Fluorescent bulb 189.9 70.6% 0.035 
70348.099, 

0.033 $2 3.2 30.7 83.4 303 
1-2 	LED Exit Sign exit sign 83.0 72.6% 0.010 0.010 $30 16 3.9 6.2 3.9 4.9 0.7 
1-3 	High Performance TB (vs TB) 4ft fixture 46.9 16.9% 0.007 0.007 $41 15 0.9 2.9 0.9 1.3 0.7 
1-4 	Wall Mounted Occupancy Sensor sensor 1253.0 30.0% 0.013 0.013 $55 10 9.7 32.6 9.7 14.5 0.7 
1-5 	Fixture Mounted Occupancy Sensor sensor 736.8 30.0% 0.008 0.008 $67 10 4.7 15.7 4.7 7.2 0.7 
1-6 	Remote Mounted Occupancy Sensor sensor 1944.2 30.0% 0.021 0.021 $125 10 6.7 22.3 6.7 10.0 0.7 
1-7 	High Bay 3 or 4 lamp T8VHO vs (Metal Halide 100W - 300W) fixture 324.2 36.6% 0.067 0.056 $150 7 0.9 3.0 0.9 1.3 0.7 
1-8 	High Bay 6 or 8 lamp T8VHO vs (Metal Halide > 300VV) fixture 1073.7 40.9% 0.222 0.187 $200 7 2.3 7.5 2.3 2.8 0.8 
1-9 	High performance T5 (replacing TB) fixture 84.0 28.0% 0.000 0.000 $40 15 1.0 3.6 1.0 2.1 0.5 

1-10 	CFL Hard Wired Fixture fixture 185.6 69.0% 0.038 0.032 $38 12 3.4 11.0 3.4 3.9 0.9 
1-11 	CFL High Wattage 31-115 bulb 356.9 55.4% 0.074 0.062 $21 3.2 3.8 11.2 3.8 4.6 0.8 
1-12 	CFL High Wattage 150-199 bulb 1013.2 57.6% 0.210 0.176 $57 3.2 3.7 11.7 3.7 4.5 0.8 
1-13 	Low Bay LED (vs Metal Halide) bulb 831.9 66.1% 0.172 0.145 $380 15 1.8 5.8 1.8 2.2 0.8 
1-14 	High Bay LED (vs Metal Halide) bulb 618.6 49.2% 0.128 0.108 $480 15 1.1 3.4 1.1 1.4 0.8 
1-15 	Outdoor LED (vs Metal Halide) bulb 250.0 63.4% 0.037 0.002 $221 17 2.9 3.4 2.9 3.2 0.8 
1-16 	Outdoor Induction (vs Metal Halide) bulb 131.0 33.2% 0.020 0.001 $355 17 1.6 1.5 1.6 1.8 0.7 

2 	Space Cooling 

4.3 1.5 1.4 2-1 	Split AC (13 SEER to 14.5 SEER) Ston 550.3 10.3% 0.000 0.353 $500 15 1.5 
2-2 	Split AC (13 SEER to 15 SEER) 5 ton 709.3 133% 0.000 0,455 $860 15 1.1 3.2 1.1 1.1 1.0 
2-3 	Split AC (13 SEER to 16 SEER) 5 ton 997.4 18.8% 0.000 0.640 $1,000 15 1.4 3.9 1.4 1.3 1.1 
2-4 	Split AC (11.41EER to 131EER) 8.3 ton 1244.4 12.3% 0.000 0.799 $830 15 2.1 5.9 2.1 1.8 1.2 
2-S 	Split AC (11.4 LEER to 14 LEER) 8.3 ton 1877.7 18.6% 0.000 1.206 $1,428 15 1.8 5.2 1.8 1.6 1.1 
2-6 	Split AC (11.4 IEER to 15 LEER) 8.3 ton 2426.5 24.0% 0.000 1.558 $1,660 15 2.0 5.7 2.0 1.7 1.2 
2-7 	DX Packaged System (CEE Tier 2) 10 ton 1047.8 8.3% 0.000 0.673 $607 15 2.4 6.B 2.4 2.0 1.2 
2-8 	DX Packaged System (CEE Tier 2) < 20 ton 1921.0 10.0% 0.000 1.233 $910 15 2.9 8.3 2.9 2.4 1.2 
2-9 	DX Packaged System (CEE Tier 2) > 20 ton 3195.5 7.6% 0.000 2.052 $1,813 15 2.4 6.9 2.4 2.0 1.2 
2-10 	Air Cooled Chiller S ton 1619.4 9.1% 0.000 0.422 $293 20 6.3 18.1 6.3 6.7 0.9 
2-11 	Air Cooled Chiller 8 ton 2591.0 9.1% 0.000 0.676 $469 20 6.3 18.1 6.3 6.7 0.9 
2-12 	PTAC 1/2 ton 201.2 31.9% 0.000 0.088 $50 15 4.6 13.0 4.6 4.2 1.1 
2-13 	PTAC 3/4 ton 178.2 21.1% 0.000 0.078 $75 15 2.7 7.7 2.7 2.6 1.0 
2-14 	PTAC 1 ton 352.9 31.8% 0.000 0.154 $100 15 4.0 11.4 4.0 3.7 1.1 
2-15 	PTAC 1 1/4 ton 469.2 28.9% 0.000 0.205 $150 15 3.5 10.1 3.5 3.3 1.1 
2-16 	HVAC Tune-Up 860.0 7.9% 0.000 0.570 $175 6 3.1 8.9 3.1 2.6 1.2 

3 	Space Heating 

3-1 	PTHP 1/2 ton 785.4 19.2% 0.071 0.000 $50 15 9.7 27.6 9.7 15.2 0.6 
3-2 	PTHP 3/4 ton 1004.3 25.9% 0.131 0.000 $75 15 8.6 24.6 8.6 13.1 0.7 
3-3 	PTHP 1 ton 1445.8 35.2% 0.241 0.000 $100 15 9.6 27.5 9.6 14.1 0.7 
3-4 	PTHP 11/4 ton 1712,6 30.5% 0.285 0.000 $150 15 7.6 21.8 7.6 11.2 0.7 
4 	Ventilation 

15 4-1 	Variable Frequency Drives <2 HP 598.7 25.0% 0.154 0.170 $266 2.6 7.4 2.6 2.5 1.0 
4-2 	Variable Frequency Drives 3 to 10 HP 3592.3 25.0% 0.921 1.022 $1,622 15 2.6 7.3 2.6 2.5 1.0 
4.3 	Variable Frequency Drives 11 to 50 HP 16764.1 25.0% 4.298 4.771 $4,590 15 4.2 12.1 4.2 3.8 1.1 
5 	Motors (Non-Ventilation) 

5-1 	Variable Frequency Drives <2 HP 598.7 25.0% 0.154 0.154 $266 15 1.6 4.5 1.6 2.5 0.6 
5-2 	Variable Frequency Drives 3 to 10 HP 35923 25.0% 0.921 0.921 $1,622 15 1.5 4.4 1.5 2.5 0.6 
5-3 	Variable Frequency Drives 11 to 50 HP 16764.1 25.0% 4.298 4.298 $4,590 15 2.5 7.2 2.5 3.8 0.7 
6 	Water Heating 

6-1 	High Efficiency Storage (tank) 256.0 5.4% 0.054 0.045 $70 10 2.4 7.0 2.4 2.9 0.8 
6-2 	Pre-Rinse Sprayer, Low flow, Commercial Application 1396.0 45.0% 0.233 0.196 $35 5 13.2 37.6 13.2 15.7 0.8 
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Measure Name Unit Notes 
Annual 

kWh Saved 
Percent 

Savings (kWh) 
KW 

Savings 
Summer KW Incremental 

Savings 	Cost 
Measure 

Useful Life TRC 
Direct 
Utility Societal Participant RIM 

6-3 	On Demand (binkless) 345.0 7.4% 0.072 0.061 $350 20 1.1 3.2 1.1 1.5 0.8 
6-4 	Tank Insulation 512.0 30.0% 0.108 0.091 $60 12 6.6 18.9 6.6 7.2 0.9 
6-5 	Heat Pump Water Heater 5808.3 

-....- 60.0% 0.567 0.476 $1,660 10 1.9 5.4 1.9 2.8 0.7 7 	Cooking 

7-1 	Electric Energy Star Fryers 983.0 11.7% 0.175 0.220 $500 12 7.8 
- 	 , 

22.3 7.8 1.9 4.1 
7-2 	Electric Energy Star Steamers,3-6 pan 10033.0 70.2% 1.527 1.924 $3,500 12 5.5 5.6 5.5 6.2 0.7 
7-3 	Energy Star Hot Food Holding Cabinet 3292.3 64.4% 0.401 0.505 $1,110 12 1.9 5.5 1.9 2.7 0.7 
7-4 	Energy Star Convection Ovens 3235.0 26.5% 0.492 0.620 $1,113 12 1.9 5.5 L9 2.7 0.7 7-5 	Energy Star Griddles 6996.0 39.5% 1.065 1.342 $2,090 12 2.2 6.3 2.2 3.0 0.7 
g 	Refrigeration 

8-1 	Glass Door Freezer, <15-49 cu ft, Energy Star 	 Avg (7.5, 22.5, 40) 2478.0 31.4% 0.224 0.283 $158 12 10.7 30.5 10.7 12.9 0.8 
8-2 	Glass Door Freezer, 50+ cu ft, Energy Star 75 cu ft 8432.0 38.3% 0.761 0.963 $407 12 14.1 40.3 14.1 17.0 0.8 
8-3 	Solid Door Freezer, <15-49 cu ft, Energy Star Avg (7.5, 22.5, 40) 1018.0 26.0% 0.092 0.116 $158 12 4.4 12.5 4.4 5.5 0.8 
8-4 	Solid Door Freezer, 50+ cu ft, Energy Star 75 cu ft 4817.0 42.1% 0.435 0.550 $407 12 8.1 23.0 8.1 9.9 0.8 
8-5 	Glass Door Refrigerator, <15 - 49 cu ft Avg (7.5, 22.5, 40) 706.0 31.5% 0.064 0.081 $157 12 3.1 8.8 3.1 4.0 0.8 
8-6 	Glass Door Refrigerator, 50+ cu ft, Energy Star 75 cu ft 945.0 21.0% 0.085 0.108 $249 12 2.6 7.4 2.6 3.4 0.8 
8-7 	Solid Door Refrigerator, <15-49 cu ft, Energy Star Avg (7.5, 22.5, 40) 505.0 3L6% 0.046 0.058 $157 12 2.2 6.3 2.2 2.9 0.7 
8-8 	Solid Door Refrigerator, 50+ cu ft, Energy Star 75 cu ft 1323.0 38.0% 0.119 0.151 $249 12 3.6 10.3 3.6 4.6 0.8 
B-9 	contained 537.0 7.0% 0.099 0.125 $75 1 0.6 1.6 0.6 0.9 0.6 
8-10 	Commercial Refrigeration Tune-Up, Low Temp, not self contained 1388.0 7.0% 0.191 0.241 $75 1 1.3 3.7 1.3 1.9 0.7 
8-11 	Anti-sweat heater controls on freezers 2 doors 2391.0 22.6% 0.000 0.000 $200 12 6.4 18.2 6.4 10.0 0.6 
8-12 	Anti-sweat heater controls, on refrigerators 2 doors 1128.0 36.0% 0.000 0.000 $200 12 3.0 8.6 3.0 4.9 0.6 
8-13 	Vending Miser, Cold Beverage 1612.0 46.0% 0.000 0.000 $216 5 1.4 4.0 1.4 3.2 0.4 
8-14 	Brushless DC Motors for freezers and coolers 1050.0 8.8% 0.010 0.013 $25 5 10.1 28.8 10.1 16.5 0.6 
8-15 	Humidity Door Heater Controls for freezers and coolers 2 doors 1383.0 55.0% 0.000 0.000 $300 12 2.5 7.0 2.5 4.1 0.6 
8-16 	Refrigerated Case Covers 6 linear feet 945.0 9.0% 0.000 0.000 $252 s 0.9 2.5 0.9 1.8 0.5 
8-17 	Zero Energy Doors for freezers and coolers 800.0 20.0% 0.165 0.208 $538 10 1.2 3.4 1.2 L4 0.8 
8-18 	Evaporator Coil Defrost Control 600.0 43.6% 0.405 0.510 $500 10 1.9 5.5 1.9 1.2 1.6 
8-19 	Evaporator Fan Motor Control for freezers and coolers 2600.0 35.8% 0.059 0.074 $2,254 13 0.6 1.6 0.6 1.3 0.4 
8-20 	Ice Machine, Energy Star, Self-Contained 270.0 10.2% 0.029 0.037 $56 9 2.7 7.7 2.7 3.4 0.8 
8-21 	LED Case Lighting (per door) per door 332.0 50.0% 0.039 0.049 $250 8.1 0.8 2.0 0.8 1.2 0.6 

9 	Office Equipment/Appliances 

0.3 
9-1 	Watt Sensors on Office Electronics 50 Watt 45.0 37.5% 0.000 0.000 $70 0.2 0.6 0.2 0.7 
9-2 	Watt Sensors on Office Electronics 150 Watt 124.0 39.4% 0.000 0.000 $70 8 0.6 1.7 0.6 1.4 0.4 

0.4 

10 	Compressed Air 

0.080 10-1 	Fix Air Leaks <5HP 262.5 15.0% 0.063 
- 

$75 1 0.3 0.8 0.3 0.6 
10-2 	Fix Air Leaks 10-50HP 2009.7 15.0% 0.483 0.612 $75 2.0 5.8 2.0 2.6 0.8 
10-3 	Fix Air Leaks 50-100HP 6134.5 15.0% 1.475 1.867 $75 6.2 17.7 6.2 7.2 0.9 
10-4 	Engineered Nozzles for blow-off 888.0 3.9% 0.073 0.092 $14 15 48.2 137.6 48.2 60.5 0.8 
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Measure Name 
Annual kWh 

Saved 
Winter KW 

Savings 
Summer KW 

Savings 
Incremental 

Cost 
Measure Useful 

Life 
1 Lighting 

1-1 Compact Fluorescent 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
1-2 LED Exit Sign 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
1-3 High Performance TB (vs T8) 4ft 23 - Indiana 23 - Indiana 23 - Indiana 24 - Michigan 23 - Indiana 
1-4 Wall Mounted Occupancy Sensor 25 - Vermont 25 - Vermont 25 - Vermont 25 - Vermont 25 - Vermont 
1-5 Fixture Mounted Occupancy Sensor 25 -Vermont 25 - Vermont 25 - Vermont 25 - Vermont 25 - Vermont 
1-6 Remote Mounted Occupancy Sensor 25 - Vermont 25 - Vermont 25 - Vermont 25 - Vermont 25 - Vermont 
1-7 High Bay 3 or 4 lamp T8VHO vs (Metal Halide 100W - 300W) 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
1-8 High Bay 6 or 8 lamp TBVHO vs (Metal Halide > 300W) 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
1-9 High performance T5 (replacing T8) 17 - Vermont 17 - Vermont 4 - GDS 17 - Vermont 17 - Vermont 
1-10 CFL Hard Wired Fixture 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
1-11 CFL High Wattage 31-115 4 - GDS 4 - GDS 4 - GDS 18 - Green Elec 23 - Indiana 
1-12 CFL High Wattage 150-199 4 - GDS 4 - GDS 4 - GDS 18 - Green Elec 23 - Indiana 
1-13 Low Bay LED (vs Metal Halide) 4 - GDS 4 - GDS 4 - GDS 18 - Green Elec 25 - Vermont 
1-14 High Bay LED (vs Metal Halide) 4 - GDS 4 - GDS 4 - GDS 18 - Green Elec 25 - Vermont 
1-15 Outdoor LED (vs Metal Halide) 26 - Big Rivers 26 - Big Rivers 26 - Big Rivers 26 - Big Rivers 26 - Big Rivers 
1-16 

2 

Outdoor Induction (vs Metal Halide) 26 - Big Rivers 26 - Big Rivers 26 - Big Rivers 26 - Big Rivers 26 - Big Rivers 
Space Cooling 

2-1 Split AC (13 SEER to 14.5 SEER) 4-GDS 4-GDS 4-GDS 23 - Indiana 23 - Indiana 
2-2 Split AC (13 SEER to 15 SEER) 4-GDS 4-GDS 4-GDS 13 - ActOnEnergy 23 - Indiana 
2-3 Split AC (13 SEER to 16 SEER) 4- GDS 4-GDS 4-GDS 13 - ActOnEnergy 23 - Indiana 
2-4 Split AC (11.4 IEER to 13 LEER) 4-GDS 4-GDS 4-GDS 23 - Indiana 23 - Indiana 
2-5 Split AC (11.4 LEER to 14 LEER) 4-GDS 4-GDS 4-GDS 13 - ActOnEnergy 23 - Indiana 
2-6 Split AC (11.4 IEER to 15 LEER) 4-GDS 4-GDS 4-GDS 13 - ActOnEnergy 23 - Indiana 
2-7 DX Packaged System (CEE Tier 2) 4-GDS 4-GDS 4-GDS 19 - Connecticut 23 - Indiana 
2-8 DX Packaged System (CEE Tier 2) 4-GDS 4-GDS 4-GDS 19 - Connecticut 23 - Indiana 
2-9 DX Packaged System (CEE Tier 2) 4 - GDS 4 - GDS 4 - GDS 19 - Connecticut 23 - Indiana 

2-10 Air Cooled Chiller 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
2-11 Air Cooled Chiller 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
2-12 PTAC 4 - GDS 4 - GDS 4 - GDS 14 - Maine 14 - Maine 
2-13 PTAC 4 - GDS 4 - GDS 4 - GDS 14 - Maine 14 - Maine 
2-14 PTAC 4 - GDS 4 - GDS 4 - GDS 13 - ActOnEnergy 14 - Maine 
2-15 PTAC 4 - GDS 4 - GDS 4 - GDS 13 - ActOnEnergy 14 - Maine 
2-16 HVAC Tune-Up 26 - Big Rivers 26 - Big Rivers 26 - Big Rivers 26 - Big Rivers 26 - Big Rivers 

3 

3-1 

Space Heating 

PTHP 4- GDS 4- GDS 4- GDS 13 - ActOnEnergy 4- GDS 
3-2 PTHP 4- GDS 4- GDS 4- GDS 13 - ActOnEnergy 4- GDS 
3-3 PTHP 4- GDS 4- GDS 4- GDS 13 - ActOnEnergy 4- GDS 
3-4 PTHP 4- GDS 4- GDS 4- GDS 13 - ActOnEnergy 4- GDS 
d 

4-1 

Ventilation 

Variable Frequency Drives 16 - Alliant 4- GDS 4 - GDS 23 - Indiana 23 - Indiana 
4-2 Variable Frequency Drives 16 - Alliant 4 - GDS 4 - GDS 23 - Indiana 23 - Indiana 
4-3 
5 

Variable Frequency Drives 16 - Alliant 4 - GDS 4 - GDS 23 - Indiana 23 - Indiana 
Motors (Non-Ventilation) 

.1■81■80.041101r ,102111.  

5-1 Variable Frequency Drives 16 - Alliant 4 - GDS 4 - GDS 23 - Indiana 23 - Indiana 
5-2 Variable Frequency Drives 16 - Alliant 4 - GDS 4 - GDS 23 - Indiana 23 - Indiana 
5-3 Variable Frequency Drives 16 - Alliant 4 - GDS 4 - GDS 23 - Indiana 23 - Indiana 
6 Water Heating 

6-1 High Efficiency Storage (tank) 9 - MPRP 4 - GDS 7 - Vermont/4 -GE 9 - MPRP 10 - Construction 
6-2 Pre-Rinse Sprayer, Low flow, Commercial Application 24 - Michigan 24 - Michigan 7 - Vermont/4 -GE 24 - Michigan 23 - Indiana 
6-3 On Demand (tankless) 11- New York 4 - GDS 	7 - Vermont/4 -GE 10 - Construction 10 - Construction 
6-4 Tank Insulation 12 - Energy Experts: - Energy Expel 7 - Vermont/4 -GE 4 - GDS 12 - Energy Experts 
6-5 Heat Pump Water Heater 23 - Indiana 4 - GDS 23 - Indiana 27 - ACEEE 23 - Indiana 
7 Cooking 

7-1 Electric Energy Star Fryers 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 

7-2 Electric Energy Star Steamers,3-6 pan 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
7-3 Energy Star Hot Food Holding Cabinet 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 

7-4 Energy Star Convection Ovens 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
7-5 Energy Star Griddles 

Refrigeration 

Glass Door Freezer, <15-49 cu ft, Eneigy Star 

23 - Indiana 

23 - Indiana 

23 	Indiana 23 - Indiana 23 - Indiana 23 - Indiana 

23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 

8-2 Glass Door Freezer, 50+ cu ft, Energy Star 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 

8-3 Solid Door Freezer, <1549 cu ft, Energy Star 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
8-4 Solid Door Freezer, 50+ cu ft, Energy Star 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
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Measure Name 
Annual kWh 

Saved 
Winter KW 

Savings 
Summer KW 

Savings 
Incremental 

Cost 
Measure Useful 

Life 
1 Lighting 

1-1 Compact Fluorescent 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
1-2 LED Exit Sign 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
8-5 Glass Door Refrigerator, <15 - 49 cu ft 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
8-6 Glass Door Refrigerator, 50+ cu ft, Energy Star 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
8-7 Solid Door Refrigerator, <1549 cu ft, Energy Star 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
8-8 Solid Door Refrigerator, 50+ cu ft Energy Star 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
8-9 contained 7 - Wisconsin 7 - Wisconsin 22 - Arkansas 19 - Refrig 19 - Refrig 

8-10 Commercial Refrigeration Tune-Up, Low Temp, not self contained 7 - Wisconsin 7 - Wisconsin 22 - Arkansas 19 - Refrig 19 - Refrig 
8-11 Anti-sweat heater controls on freezers 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
8-12 Anti-sweat heater controls, on refrigerators 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
8-13 Vending Miser, Cold Beverage 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
8-14 Brushless DC Motors for freezers and coolers 17 - Vermont 17 - Vermont 22 - Arkansas 17 - Vermont 17 - Vermont 
8-15 Humidity Door Heater Controls for freezers and coolers 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
8-16 Refrigerated Case Covers 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
8-17 Zero Energy Doors for freezers and coolers 17 - Vermont 17 - Vermont 22 - Arkansas 17 - Vermont 17 - Vermont 
8-18 Evaporator Coil Defrost Control 17 - Vermont 17 - Vermont 22 - Arkansas 17 - Vermont 17 - Vermont 
8-19 Evaporator Fan Motor Control for freezers and coolers 17 - Vermont 17 - Vermont 22 - Arkansas 17 - Vermont 17 - Vermont 
8-20 Ice Machine, Energy Star, Self-Contained 7 - Wisconsin 7 - Wisconsin 22 - Arkansas 17 - Vermont 23 - Indiana 
8-21 

9 

9-1 

LED Case Lighting (per door) 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
0:111ce En 	,,e77770plances 
Watt Sensors on Office Electronics 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 

Aveam 

23 - Indiana 
9-2 

) 
Watt Sensors on Office Electronics 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 
Compressed Air 

10-1 Fix Air Leaks 2 - Alliant 4 - GDS 4 - GDS 
10-2 Fix Air Leaks 2 - Alliant 4 - GDS 4 - GDS 
10-3 Fix Air Leaks 2 - Alliant 4 - GDS 4 - GDS 
10-4 Engineered Nozzles for blow-off 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 23 - Indiana 

SOURCE DESCRIPTIONS 

1- Michigan Master Measure Savings Database, January 2009 
2 - Alliant Energy Calculator for Variable Frequency Drives - http://www.alliantenergy.com/UtilityServices/ForYourBusiness/EnergyExpertise/EnergySafety/010794  
3 - Energy Star 
4 - GDS Calculation/Estimation 
5 - Nexant, 2005. NYSERDA Deemed Savings Measure Database. Prepared for NYSERDA 
6 - Database for Energy Efficient Resources - http://www.energy.ca.gov/deer/  
7 - Wisconsin KEMA Technical Manual 
9 - MPRP Commercial Energy Efficiency and Demand Response Update Spreadsheet, June 2009. 
10 - http://www.construction-today.com/cmsl/content/view/1931/31/  
11 - Energy Efficiency and Renewable Energy Resource Development Potential in New York State - Final Report, Volume 5 Energy Efficiency Technical Appendices, August 2,  
12 - http://energyexperts.org/EnergySolutionsDatabase/ResourceDetaiLaspx?id=1243  
13 - ActOnEnergy, Ameren Utilities Technical Resource Manual 2009 
14 - Efficiency Maine, State of Maine Commercial Technical Resource Manual 2009 
16 - http://www.alliantenergy.com/UtilityServices/ForYourBusiness/EnergyExpertise/EnergySafety/010794  
17 - Efficiency Vermont Technical Reference User Manual - Measure Savinsg Algorithms and Cost assumptions - 2009 
18 - http://www.greenelectricalsupply.com  
19 - http://hvacrdistributionbusiness.com/hot_topics/refrigeration_new_commercial/  
22- Arkansas Deemed Savings Manual Coincidence factor calculation 
23 - Indiana Technical Resource Manual Version 1.0 January 10, 2013; TecMarket Works 
24 - Michigan Master Measure Savings Database, July 2013 
25 - Efficiency Vermont Technical Reference User Manual - Measure Savinsg Algorithms and Cost assumptions - 2013-83 
26 - Big Rivers 2013 DSM Program Impact data 
27 - ACEEE Consumer Resources: Water Heating http://www.aceee.org/consumer/water-heating  
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Avoided Costs (Nominal Dollars 
Natural Gas 
Wholesale 
Forecast 

Data Year SIMM1311.1 

2014 4.72 

2015 4.84 
2016 " 	4.95 _ 
2017 5.08 
2018 - 5.21 
2019 5.34 
2020 5.47 
2021 5.81 

2022 5.75 
2023 _ 6.89 

2024 - 	8.04 
2025 8 19 

2026 6.35 
2027 8.51 
2028 8.87 
2029 8.84 
2030 Z.131 
2031 7.18 
2032 7.36 
2033 7.55, ' 
2034 . '7:73 
2035 7:93 
2036 8.13 
2037 8,33 

2038 8.54 
2039 8:75 

2040 8.97 
2041 9.19 

Winter Peak 
Energy 

Winter Off- 
Peak Energy 

Summer Peak 
Energy 

Summer Off- 
Peak Energy 

Summer 
Capacity 

Winter 
Capacity 

Avoided T&D 
Capacity 

Data Year S/kWh $/kW11 5/kWh S/kWh 5/kW-yr 5/kW-yr 5/kW-yr 
2014 0.038 : 0.029 -- _0.040 0.028 0.38 	, 	- - 	0.38 ' 0.00_ 

2015 0.041 0.030 0.045 0.030 0.00 0.00 0.00 
2016  0;044 0.031 	-  0.048 0.031 - 44.45 84.45 - o 
2017 0.044 -• 0.031 0.048 0.031 71.04' 71:04 0.00'i - 
2018 0.051 0.034 ' 	0.055 0 034 81.23 . 81:23 0.00 
2019 ",..0.054 0,038 0,058 0.038 '-85.33 8523 : 0.00 
2020 0.055 , 	.0.037 0,059 0.037 85,76 85.78 	' - .0.00 
2021 9.058 awe 0.080 0.038 9125 91,25 0:00 	. 
2022 0:057 . 0.039 0.061 0 039 91.82 - 91.82 0,00 
2023 '0.058 __ 0.040 0 063 0.040 96.89 96.88 0,00 
2024 0:081 0,0431.: -7 - 	0.067 0 042 98.92 98.92 " ., - 0:00 _ 
2025 0. 0.044 0.070 0.043 100.90 100.90 
2028 0.085 :-- "' 0:044 0.071 0 044 102.91 102.91 0,00 
2027 0.067 0.048 	- " -: 0.071 0.045 104.97 104.97 0.00:"  
2028 1:0.088 0.048 0.072 0.045 107_08 10708 0.00 ..-- 	-- 
2029 ' 	0.071 0.049 0.075 0.048 114.88 114.88 0.00 
2030 0,073 0.050 0.078 0 049 122.30 122.30 .._ -:--0.00 
2031 0:075 0.051 0.080 . 	0.050 129.92 129.92-  '- 0.00 
2032 ' ' -7:0.077 0.053 0.082 ' 	0052 137.54 137.54 .:-  0700 
2033 0.080 ., "'J.:13:054 0.084 0 053 145.16 	. 145.18 0.00 
2034 0.082 0:055 0.087 0.054 152.78 152.78 -0,00 
2035 0.084 ' 0.058 0.089 70.056 160.40 180,40 0.00 . 
2036 0.086 0.058 0.091 0.057 

.
188.02 188.02 .0.00 i 

2037 0.1388 0,059 0 094 .0098 175 64 175.84 0.00 
2038 0.091 0.060 0.098 - 0.060 183 26 18328 	'-'-' 0.00 
2039 .. 	0.093 0.062 0098 7,  0 081 190.88 190.88 0.00 

2040 0.095 . 	0.083 0.101 :-,- 0.062 198.50 ' -.19e.so 
. 	. 

o.00 
2041 -- ". 0.097 ' 0.064 0.103' - 0.063 - 206.12 '''.- 206_12 0.00 ' - 

Retail Rates (Nominal Dollars 

Residential Commercial industrial Residential 
Non- 

Residential Water 

5/kWh S/kWh S/kWh 5/MMEITU S/MMBTU 5/gallon 
0 0896 - • 

 
0.0889 - 	0.0498 	-. - 11.03 i. 8.95 - 0.0088. 

0.0890 0 0918 0.0508 10.83 8.88 0.0090 
0.0913 	. 0.0941 0.0521 .11,37 _ 8.83 - 0.0092 
0.0935 0.0985 . 13.0534 - . 11.87 --. ' 7,20 • 0.0095 

_ 	0.0959. .0.0989 • -, 0.0547 12.03 7.60 ' - : 0:0097 
0.0983' 	• 0 1014 0.0581 - 	12.21 778 " 	0.0100 
0:1007."' 0.1039:- 0.0575 12.36 7.88 : -- 0.0102' 
0.1032 I 	0.1065." . 0.0589 12.55.  7.97 0.0105 
0,1058 .' -:, 0:1092 - 0:0604 12.86 8:08' 0.0107 
0089 0.1119 0.0819 13 17 8.31 0.0110 
0.1112  0.1147 0.0635 13 37 " 8.54 - 	0.0113 

• . 	0.1140 01178 ' 	-0:0851 13.50 8.87 -.. 0.0115 	-- 
'- -0.1168 . 	. 0.1205 0,0867 13.72 8.73 0.0118 

0.1197 '',01235 .60684 13:88 8.87 -- 0 0121 
0:1227 0 1268 ' 0,0701 14'07 8.95 0.0124 	- 
0.1258 0.1298 0.07.18 _ 	14.27 ' 79:07 0.0127 
0.1289 0.1330 0.0738 	' ' 14.45 . 0.0131 

' "01322 0.1383 0.0754 14 67,  . 9.27 - ' 0.0134 
0,1355 - -.0.1398 0:0773 14.86 -0.0137 
0.1389 0 1432 0.0793 15 12 -9.48 - 0.0141 
0;1423 0.1488:: 0.0813... ..•. 	1552 -9.64 ,: 0.0144 
0.1458 0.1505 .0:0833 15 92 	' • 9.92 • 0.0148 
0.1495 01543 0.0854 . 18 45 10.21 0:0151 

_ 	0.1533 0 1581 	, - 0.0875 18 94 ,•-• 10.62 - • 	0.0155 
0.1571 _ .-"..0.1621 0:0897 17.41 11.00 • 0.0159 
0.1610 0.1661 0.0919 17 86 11:35 0.0183 	' 

' 	0:1651 	' 0.1703 0.0942 18.02 11.49 0.0197.  
0.1692. 0.1745 	_  0.09613 - .18.47 11,78' 	- 0.0171-  

General 	na Assumptions Avoided Costs 

GENERAL MODELING ASSUMPTIONS 

Analysis Start Year 2014 Nominal Discount Rate 8.86% 
Length of Analysts 10 Years Inflation Rate 2.50% 

Reserve Margin Multiplier 14.0% 

Fiecalc Line Losses 
	

Demand Line Losses 

Residential 
C&I 

Winter On Peak Winter Off Peak Summer On 
Peak 

Summer OR  
Peak 

1,0818 1.0818 1.0818 1.0818 
1.0818 1.0818 1.0818 1.0818 

Winter Gen. Summer Gen. T&D Capacity 

1.0818 1.0818 t 
1.0818 1.0818 
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Appendix C 

Staff Recommendations from the 2010 IRP 



PSC Staff Recommendations to 2010 IRP 

In the Staff Report on Big Rivers' 2010 IRP, Staff made recommendations for Big Rivers' consideration in 

future IRPs. These recommendations are identified and discussed below by planning function. 

Load Forecast 

• Big Rivers should present and discuss its specific models and equations with greater specificity. 

Underlying assumptions and modeling variables need to be explained clearly and concisely 

with as much detail as possible. 

Refer to Section 4.6 for a detailed description of the forecasting models, including the 

theoretical assumptions supporting the model specifications and each model input. 

• Big Rivers should consider updating its load forecast annually. 

Big Rivers reviews its load forecast annually and adjusts the forecast as necessary for planning 

purposes. When significant changes occur, Big Rivers has updated its load forecast more 

frequently than every two years. Big Rivers submitted an updated load forecast to RUS in 

January 2013 as well as May 2013, each reflecting the loss of a smelter load. In accordance with 

guidelines established by the RUS and with its current Load Forecast Work Plan, which is 

approved by RUS, Big Rivers updates and files its load forecast with RUS at least every two years. 

• Big Rivers should explicitly account for future DSM and energy efficiency programs in its load 

forecasts. 

Big Rivers began explicitly accounting for future DSM and energy efficiency programs in its 2011 

Load Forecast. The 2014 IRP is based on Big Rivers' 2013 Load Forecast, which also explicitly 

accounts for future program impacts. Refer to Appendix A, 2013 Load Forecast, Section 6.5, for 

details regarding how Big Rivers' future DSM and energy efficiency programs are quantified in 

the load forecast. 

• Big Rivers should include pending EPA regulations and any other regulations that could 

potentially have major impacts upon its regional and service territory economies in its 

sensitivity analysis. 

Refer to Section 4.7 for a discussion of the four sensitivities developed that address potential 

EPA regulations. 

• Big Rivers should run forecast simulations in its sensitivity analysis in order to gain a better 

understanding of the probability of occurrence for the various scenarios, including the 

potential closure of one or both of the aluminum smelters. 

C-1 



In addition to the base case forecast, Big Rivers prepared forecast scenarios to evaluate the 

impacts of varying economic conditions, market price sensitivities, fuel price sensitivities, 

weather conditions, and potential environmental regulations. Key model inputs were adjusted 

in developing the economy, market, fuel, weather, and environmental regulation scenarios and 

were set to values that Big Rivers believes would be similar to the 95% and 5% points of their 

respective probability distributions. The scenarios developed for potential environmental 

regulations reflect the sensitivity of energy and peak demand to various carbon tax levels 

relative to the base case forecast, as well as to increased rates due to other environmental 

expenditures. 

Demand-Side Management 

• Big Rivers should include environmental costs in future DSM evaluations and evaluate DSM as 

an environmental compliance option in addition to a resource option. 

Environmental costs were considered in the DSM evaluation conducted for this IRP. No federal 

or state carbon emission legislation has been passed since 2010. For this reason, the DSM 

evaluation assumes a cost of $0/ton of carbon emissions in the avoided energy and capacity 

costs. This assumption properly estimates the cost of complying with environmental regulations 

at the present time. Additionally, Big Rivers evaluated environmental scenarios in the resource 

selection portion of the IRP process, including scenarios that include high and low projections of 

costs associated with carbon emissions. 

Big Rivers has been offering a menu of residential and commercial energy efficiency programs 

since October, 2011 in addition to energy efficiency consumer education with an annual budget 

of $1,000,000 collected in base rates through the Rural Delivery Service (RDS) rate schedule. 

Programs were tariffed in early 2012 and two additional programs were added in June 2013. 

2014 is the first year all programs are expected to be offered through the entire calendar year. 

• Big Rivers should aggressively pursue its new DSM programs in order to achieve the results 

projected in the IRP. 

Section 5.3 summarizes the DSM activities each year including annual spending and savings. 

Spending has increased from approximately $109,000 to more than $1.3 million in 2013. 

Estimated energy savings have increased from 1,100 MWh in 2011 to nearly 14,000 MWh in 

2013. 

Big Rivers has been offering a menu of residential and commercial energy efficiency programs 

since October 2011 in addition to energy efficiency consumer education with an annual budget 

of $1,000,000 collected in base rates through the Rural Delivery Service (RDS) rate schedule. 

• Big Rivers should evaluate the feasibility of bundling measures that are marginally cost-

effective into programs. 
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The Residential Weatherization Program and Residential New Construction Program currently 

bundle measures that are marginally cost effective. For example, the supplemental attic 

insulation above R19 measure (TRC = .85) is bundled with highly cost effective measures such as 

duct sealing (TRC = 5.16). This bundling approach provides greater flexibility within the 

weatherization program to implement additional measures on a project by project basis. 

• Big Rivers should take into consideration in future DSM analyses how its off-system sales can 

be affected by demand and energy reductions achieved through DSM programs. 

Big Rivers factored in the effect of demand and energy reductions through DSM programs by 

valuing energy efficiency using avoided costs that are based on market prices. By valuing energy 

efficiency with market prices, any potential DSM savings that may result in excess generation 

and capacity are being valued similarly to any off-system sales possibilities. 

• Big Rivers should include the impact of tax credits (if available) in future DSM evaluations. 

The DSM evaluation conducted for this IRP included all known federal and state tax credits when 

performing the measure-level screening analysis and when calculated the portfolio-level cost-

effectiveness results. The Database of State Incentives for Renewables & Efficiency (DSIRE) 

published by the U.S. Department of Energy informed the DSM evaluation process for which 

measures should be assumed to be eligible for tax credits. Federal and state tax credits were 

included in the evaluation. Measures that were impacted by the assumed tax credit availability 

include: geothermal heat pumps, heat pump water heaters, solar water heaters, air-source heat 

pumps, central air conditioners, and dual fuel heat pumps. 

• Big Rivers should continue to monitor opportunities for demand response. 

Refer to Section 5.2 of the IRP for a discussion of the demand response opportunities included in 

the DSM evaluation. Big Rivers' staff and Member Cooperatives, through the DSM Working 

Group continue to monitor advancements in demand response technology and AMI. In 2013 

Working Group members from each Member Cooperative and Big Rivers visited three regional 

Generation and Transmission Cooperatives including East Kentucky Power, Hoosier Energy and 

Wabash Valley Electric to discuss and evaluate their current demand response programs. The 

Working Group also heard presentations from vendors associated with installed AMI 

technologies at two of the Member Cooperatives. In addition, the Working Group visited the 

Duke Energy's Envision Center in Erlanger, Kentucky. 

• As an education tool, Big Rivers should consider developing a DSM education program for 

middle school students. 

Big Rivers Member Cooperatives provide retail electric service to thousands of commercial 

members and more than 100,000 residential members. Big Rivers Members serve 9 middle 

schools in western Kentucky. Big Rivers and its Member Cooperatives did consider developing a 

DSM education program for middle school students and, although a great idea, concluded that 

limited resources could be used more effectively to address a larger group of members through 

other forms of education, such as website modules and mass-media promotion. GDS led this 
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investigation by seeking a consensus from many of its industry colleagues with respect to the 

feasibility of quantifying measure savings from an educational program. The consensus opinion 

from GDS colleagues is that educational programs are typically employed to drive uptake in 

other energy efficiency programs and measures, but that measuring direct impacts of these 

types of programs may be too difficult given the extensive information and labor requirements 

to generate reliable savings estimates. 

Supply-Side Resource Assessment 

• Big Rivers should perform a utility-specific reserve margin study. 

Refer to Section 10.3 Reserve Margin Study 

• Big Rivers should continue to include consideration of renewable generation it its modeling 

and provide an in-depth discussion of its consideration of renewable power in its next IRP. 

Biomass, landfill gas, wind, and photovoltaic resources were included in the list of potential 

resources in the preparation of this IRP (refer to Section 9). These resources were modeled in 

the same manner and at the same level of detail as the traditional supply-side options that were 

analyzed. Costs (both operating and capital) and operating parameters for the renewable and 

traditional resources were developed using information found in the Energy Information 

Administration's 2014 Annual Energy Outlook as well as information found in SNL Financial 

operating data. The Strategist system considered the renewable alternatives in the same 

manner in which the traditional resources were considered. 

• Big Rivers should consider and discuss the consideration given to distributed generation in the 

resource plan. 

Refer to Section 10. 

• Big Rivers should provide a detail discussion of the specific generation efficiency improvement 

activities it has undertaken. 

Refer to Section 9.3 and Appendix F — Generating Unit Costs and Parameters for a discussion of 

the operations of Big Rivers' generating stations. 

• A complete discussion of Big Rivers' compliance actions and plans relating to current and 

pending environmental regulations should be included in its next IRP. 

Refer to Section 8 for a discussion of issues related to environmental regulations and 

compliance actions. 
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Integration and Plan Optimization 

• Big Rivers' next IRP should include a more comprehensive assessment of alternative resources 

considered and environmental compliance strategies. 

Biomass, landfill gas, wind, and photovoltaic resources were included in the list of potential 

resources in the preparation of this IRP. These resources were modeled in the same manner 

and at the same level of detail as the traditional supply-side options that were analyzed. Costs 

(both operating and capital) and operating parameters for the renewable and traditional 

resources were developed using information found in the Energy Information Administration's 

2014 Annual Energy Outlook as well as information found in SNL Financial operating data. The 

Strategist system considered the renewable alternatives in the same manner in which the 

traditional resources were considered. 

• Big Rivers should be more proactive in considering potential environmental regulations and 

more explicitly addressing them in future IRP filings. 

The development of the 2014 IRP included analyses of several sensitivity cases that address 

potential environmental regulations. These sensitivity cases are based on load and energy 

forecasts developed specifically for each case, changes in operating costs at Big Rivers' 

generating units associated with implementation of environmental controls, and the inclusion of 

effluent specific costs. 

• In future IRPs, Big Rivers should develop an optimal expansion plan based on the integration 

of supply-side and demand-side resources to produce the lowest cost plan. 

As discussed in the IRP, the Base Case and all sensitivity cases include Big Rivers' $1 million DSM 

portfolio. Also, with the exception of the Extreme Weather and High Economics cases no new 

resources or load reductions are required in order to meet the reserve margin criteria used by 

the Strategist system. The Strategist system bases its selection of new resources on the least 

cost combination of existing and new resources that maintain minimum reserve criteria. 
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Appendix D 

Cross-Reference to 807 KAR 5:058 



Filing Requirement Description Section 

Reference in 

IRP Report 

807 KAR 5:058 

Section 1 (1) 

General Provisions. This administrative regulation shall apply to 

electric 	utilities 	under 	commission 	jurisdiction 	except 	a 

distribution company with less than $10,000,000 annual revenue 

or a distribution cooperative organized under KRS Chapter 279. 

Noted 

807 KAR 5:058 

Section 1 (2) 

Each electric utility shall file triennially with the commission an 

integrated resource plan. The plan shall include historical and 

projected 	demand, 	resource, 	and 	financial 	data, 	and 	other 

operating performance and system information, and shall discuss 

the facts, assumptions, and conclusions, upon which the plan is 

based and the actions it proposes. 

Noted 

807 KAR 5:058 

Section 1 (3) 

Each electric utility shall file ten (10) bound copies and one (1) 

unbound, reproducible copy of its integrated resource plan with 

the commission 

Big rivers is 

providing the 

required 

copies 

807 KAR 5:058 

Section 2 (1) 

Filing 	Schedule. 	Each 	electric 	utility 	shall 	file 	its 	integrated 

resource plan according to a staggered schedule which provides 

for the filing of integrated resource plans one (1) every six (6) 

months beginning nine (9) months from the effective date of this 

administrative regulation. 

Noted 

807 KAR 5:058 

Section 2 (1) (a) 

The integrated resource plans shall be filed at the specified times 

following the effective date of this administrative regulation: 

1. Kentucky Utilities Company shall file nine (9) months from 

the effective date; 

2. Kentucky Power Company shall file fifteen (15) months from 

the effective date; 

3. East Kentucky Power Cooperative, Inc. shall file twenty-one 

(21) months from the effective date; 

4. The Union Light, Heat & Power Company shall file twenty-

seven (27) months from the effective date; 

5. Big Rivers Electric Corporation shall file thirty-three (33) 

months from the effective date; and 

6. Louisville Gas & Electric Company shall file thirty-nine (39) 

months from the effective date. 

Noted 

807 KAR 5:058 

Section 2 (1) (b) 

The schedule shall provide at such time as all electric utilities have 

filed integrated resource plans, the sequence shall repeat. 

Noted 
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Filing Requirement Description Section 

Reference in 

IRP Report 

807 KAR 5:058 

Section 2 (1) (c) 

The 	schedule 	shall 	remain 	in 	effect 	until 	changed 	by the 

commission on its own motion or on motion of one (1) or more 

electric utilities for good cause shown. Good cause may include a 

change in a utility's financial or resource conditions. 

Noted 

807 KAR 5:058 

Section 2 (1) (d) 

If any filing date falls on a weekend or holiday, the plan shall be 

submitted on the first business day following the scheduled filing 

date. 

Noted 

807 KAR 5:058 

Section 2 (2) 

Immediately upon filing of an integrated resource plan, each 

utility shall provide notice to intervenors in its last integrated 

resource plan review proceeding, that its plan has been filed and 

is available from the utility upon request. 

Notice has 

been provided 

807 KAR 5:058 

Section 2 (3) 

Upon 	receipt 	of 	a 	utility's 	integrated 	resource 	plan, 	the 

commission shall establish a review schedule which may include 

interrogatories, 	comments, 	informal 	conferences, 	and 	staff 

reports. 

Noted 

807 KAR 5:058 

Section 3 

Waiver. A utility may file a motion requesting a waiver of specific 

provisions of this administrative regulation. Any request shall be 

made no later than ninety (90) days prior to the date established 

for filing the integrated resource plan. The commission shall rule 

on the request within thirty (30) days. The motion shall clearly 

identify the provision from which the utility seeks a waiver and 

provide justification for the requested relief which shall include an 

estimate of costs and benefits of compliance with the specific 

provision. Notice shall be given in the manner provided in Section 

2(2) of this administrative regulation. 

No waiver is 

requested at 

this time. 

807 KAR 5:058 

Section 4 (1) 

Format. The integrated resource plan shall be clearly and concisely 

organized so that it is evident to the commission that the utility 

has 	complied 	with 	reporting 	requirements 	described 	in 

subsequent sections. 

Section 1.1, 

Appendix D 

807 KAR 5:058 

Section 4 (2) 

Each plan filed shall identify the individuals responsible for its 

preparation, who shall be available to respond to inquiries during 

the commission's review of the plan. 

Section 1.2, 

Table 1.1 

807 KAR 5:058 

Section 5 (1) 

Plan Summary. The plan shall contain a summary which discusses 

the utility's projected load growth and the resources planned to 

meet that growth. The summary shall include at a minimum: 

Description of the utility, its customers, service territory, current 

facilities, and planning objectives 

Section 1 
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Filing Requirement Description Section 

Reference in 

IRP Report 

807 KAR 5:058 

Section 5 (2) 

Description of models, methods, data, and key assumptions used 

to develop the results contained in the plan 

Section 2 

807 KAR 5:058 

Section 5 (3) 

Summary of forecasts of energy and peak demand, and key 

economic 	and 	demographic 	assumptions 	or 	projections 

underlying these forecasts 

Section 1.5 

807 KAR 5:058 

Section 5 (4) 

Summary of the utility's planned resource acquisitions including 

improvements 	in 	operating 	efficiency 	of 	existing 	facilities, 

demand-side programs, nonutility sources of generation, new 

power plants, transmission improvements, bulk power purchases 

and sales, and interconnections with other utilities 

Section 1.6 

807 KAR 5:058 

Section 5 (5) 

Steps to be taken during the next three (3) years to implement the 

plan 

Section 1.8 

Section 12 

807 KAR 5:058 

Section 5 (6) 

Discussion 	of 	key 	issues 	or 	uncertainties 	that 	could 	affect 

successful implementation of the plan. 

Section 1.7 

807 KAR 5:058 

Section 6 

Significant Changes. All integrated resource plans, shall have a 

summary of significant changes since the plan most recently filed. 

This summary shall describe, 	in 	narrative and tabular form, 

changes 	in 	load 	forecasts, 	resource 	plans, 	assumptions, 	or 

methodologies from the previous plan. Where appropriate, the 

utility may also use graphic displays to illustrate changes. 

Section 3 

807 KAR 5:058 

Section 7 (1) (a - g) 

Load Forecasts. The plan shall include historical and forecasted 

information regarding loads. The information shall be provided for 

the total system and, where available, disaggregated by the 

following customer classes: 

(a) Residential heating; 

(b) Residential non-heating; 

(c) Total residential (total of paragraphs (a) and (b) of this 

subsection); 

(d) Commercial; 

(e) Industrial; 

(f) Sales for resale; 

(g) Utility use and other. 

The 	utility 	shall 	also 	provide 	data 	at 	any 	greater 	level 	of 

disaggregation available. 

Section 4.1 

Section 4.2 

807 KAR 5:058 

Section 7 (2) 

The utility shall provide the following historical information for the 

base year, which shall be the most recent calendar year for which 

actual energy sales and system peak demand data are available, 

and the four (4) years preceding the base year: 

Section 4 
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Filing Requirement Description Section 

Reference in 

IRP Report 
807 KAR 5:058 

Section 7 (2) (a) 

Average annual number of customers by class as defined in 

subsection (1) of this section; 

Section 4.2 

807 KAR 5:058 

Section 7 (2) (b) 

Recorded 	and 	weather-normalized 	annual 	energy sales and 

generation for the system, and sales disaggregated by class as 

defined in subsection (1) of this section 

Section 4.2 

Section 4.3 

807 KAR 5:058 

Section 7 (2) (c) 

Recorded and weather-normalized coincident peak demand in 

summer and winter for the system 

Section 4.3 

807 KAR 5:058 

Section 7 (2) (d) 

Total energy sales and coincident peak demand to retail and 

wholesale customers for which the utility has firm, contractual 

commitments 

Section 4.1 

807 KAR 5:058 

Section 7 (2) (e) 

Total energy sales and coincident peak demand to retail and 

wholesale customers for which service is provided under an 

interruptible or curtailable contract or tariff or under some other 

nonfirm basis 

Section 4.2.7 

807 KAR 5:058 

Section 7 (2) (f) 

Annual energy losses for the system Section 4.1 

807 KAR 5:058 

Section 7 (2) (g) 

Identification and description of existing demand-side programs 

and an estimate of their impact on utility sales and coincident 

peak 	demands 	including 	utility 	or 	government 	sponsored 

conservation and load management programs 

Section 5.1 

807 KAR 5:058 

Section 7 (2) (h) 

Any other data or exhibits, such as load duration curves or average 

energy usage per customer, which illustrate historical changes in 

load or load characteristics. 

Section 4.5 

807 KAR 5:058 

Section 7 (3) 

For each of the fifteen (15) years succeeding the base year, the 

utility shall provide a base load forecast it considers most likely to 

occur 	and, 	to 	the 	extent 	available, 	alternate 	forecasts 

representing lower and upper ranges of expected future growth of 

the load on its system. Forecasts shall not include load impacts of 

additional, future demand-side programs or customer generation 

included 	as 	part of planned 	resource acquisitions estimated 

separately and reported in Section 8(4) of this administrative 

regulation. Forecasts shall include the utility's estimates of existing 

and continuing demand-side programs as described in subsection 

(5) of this section. 

Section 4.1 

Section 4.7 

807 KAR 5:058 

Section 7 (4) (a) 

Annual energy sales and generation for the system and sales 

disaggregated by class as defined in subsection (1) of this section 

Section 4.1 

Section 4.2 

807 KAR 5:058 

Section 7 (4) (b) 

Summer and winter coincident peak demand for the system Section 4.3 
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Filing Requirement Description Section 

Reference in 

IRP Report 
807 KAR 5:058 

Section 7 (4) (c) 

If available for the first two (2) years of the forecast, monthly 

forecasts of energy sales and generation for the system and 

disaggregated by class as defined in subsection (1) of this section 

and system peak demand 

Section 4.1 

807 KAR 5:058 

Section 7 (4) (d) 

The impact of existing and continuing demand-side programs on 

both energy sales and system peak demands, including utility and 

government sponsored 	conservation 	and 	load 	management 

programs 

Section 4.4 

Section 5.1 

807 KAR 5:058 

Section 7 (4) (e) 

Any other data or exhibits which illustrate projected changes in 

load or load characteristics 

Section 4.5 

807 KAR 5:058 

Section 7 (5) (a) 

The additional following data shall be provided for the integrated 

system, when the utility is part of a multistate integrated utility 

system, and for the selling company, when the utility purchases 

fifty (50) percent of its energy from another company 

For the base year and the four (4) years preceding the base year: 

1. Recorded and weather normalized annual energy sales and 

generation; 

2. Recorded and weather-normalized coincident peak demand 

in summer and winter. 

Not Applicable 

as Big Rivers is 

not part of a 

multistate 

integrated 

utility system 

807 KAR 5:058 

Section 7 (5) (b) 

The additional following data shall be provided for the integrated 

system, when the utility is part of a multistate integrated utility 

system, and for the selling company, when the utility purchases 

fifty (50) percent of its energy from another company: 

For each of the fifteen (15) years succeeding the base year: 

1. Forecasted annual energy sales and generation; 

2. Forecasted summer and winter coincident peak demand 

Not Applicable 

as Big Rivers is 

not part of a 

multistate 

integrated 

utility system 

807 KAR 5:058 

Section 7 (6) 

A utility shall file all updates of load forecasts with the commission 

when they are adopted by the utility. 

Noted 

807 KAR 5:058 

Section 7 (7) (a) 

The plan shall include a complete description and discussion of all 

data sets used in producing the forecasts 

Section 4.6.1 

Section 4.6.2 

807 KAR 5:058 

Section 7 (7) (b) 

The plan shall include a complete description and discussion of 

key assumptions and judgments used in producing forecasts and 

determining their reasonableness 

Section 4.6.3 
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Filing Requirement Description Section 

Reference in 

IRP Report 

807 KAR 5:058 

Section 7 (7) (c) 

The plan shall include a complete description and discussion of the 

general methodological approach taken to load forecasting (for 

example, econometric, or structural) and the model design, model 

specification, 	and 	estimation 	of key 	model 	parameters 	(for 

example, price elasticities of demand or average energy usage per 

type of appliance) 

Section 4.6 

Section 4.6.4 

Appendix A 

807 KAR 5:058 

Section 7 (7) (d) 

The plan shall include a complete description and discussion of the 

utility's treatment and assessment of load forecast uncertainty 

Section 4.7 

807 KAR 5:058 

Section 7 (7) (e) 

The extent to which the utility's load forecasting methods and 

models explicitly address and incorporate the following factors: 

1. Changes in prices of electricity and prices of competing 

fuels; 

2. Changes in population and economic conditions in the 

utility's service territory and general region; 

3. Development and potential market penetration of new 

appliances, equipment, and technologies that use electricity or 

competing fuels; and 

4. Continuation 	of 	existing 	company 	and 	government 

sponsored conservation and 	load 	management or other 

demand-side programs 

Section 4.6 

807 KAR 5:058 

Section 7 (7) (f) 

Research and development efforts underway or planned to 

improve performance, efficiency, or capabilities of the utility's 

load forecasting methods 

Section 4.8 

807 KAR 5:058 

Section 7 (7) (g) 

Description of and schedule for efforts underway or planned to 

develop end-use load and market data for analyzing demand-side 

resource options including load research and market research 

studies, customer appliance saturation studies, and conservation 

and load management program pilot or demonstration projects. 

Technical 	discussions, 	descriptions, 	and 	supporting 

documentation shall be contained in a technical appendix 

Section 4.8 

807 KAR 5:058 

Section 8 (1) 

Resource Assessment and Acquisition Plan. The plan shall include 

the utility's resource assessment and acquisition plan for providing 

an adequate and reliable supply of electricity to meet forecasted 

electricity requirements at the lowest possible cost. The plan shall 

consider the potential impacts of selected, key uncertainties and 

shall include assessment of potentially cost-effective resource 

options available to the utility. 

Section 9 
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Filing Requirement Description Section 

Reference in 

IRP Report 
807 KAR 5:058 

Section 8 (2) (a) 

The utility shall describe and discuss all options considered for 

inclusion in the plan including Improvements to and more efficient 

utilization 	of 	existing 	utility 	generation, 	transmission, 	and 
distribution facilities 

Section 9.1 

807 KAR 5:058 

Section 8 (2) (b) 

The utility shall describe and discuss all options considered for 

inclusion in the plan including Conservation and load management 

or other demand-side programs not already in place 

Section 9.2 

Section 9.3 

807 KAR 5:058 

Section 8 (2) (c) 

The utility shall describe and discuss all options considered for 

inclusion in the plan including: expansion of generating facilities, 

including assessment of economic opportunities for coordination 

with other utilities in constructing and operating new units 

Section 9.2 

807 KAR 5:058 

Section 8 (2) (d) 

The utility shall describe and discuss all options considered for 

inclusion 	in 	the 	plan 	including: 	assessment 	of 	nonutility 

generation, 	including 	generating 	capacity 	provided 	by 

cogeneration, technologies relying on renewable resources, and 

other nonutility sources 

Section 9.2 

807 KAR 5:058 

Section 8 (3) 

The following information regarding the utility's existing and 

planned resources shall be provided. A utility which operates as 

part of a multistate integrated system shall submit the following 

information for its operations within 	Kentucky and for the 

multistate utility system of which it is a part. A utility which 

purchases fifty (50) percent or more of its energy needs from 

another company shall submit the following information for its 

operations within Kentucky and for the company from which it 

purchases its energy needs 

Noted 

807 KAR 5:058 

Section 8 (3) (a) 

A map of existing and planned generating facilities, transmission 

facilities with a voltage rating of sixty-nine (69) kilovolts or greater, 

indicating their type and capacity, and locations and capacities of 

all interconnections with other utilities. The utility shall discuss 

any 	known, 	significant 	conditions 	which 	restrict 	transfer 

capabilities with other utilities 

Section 1.3.3 

Appendix E 
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Filing Requirement Description Section 

Reference in 

IRP Report 
807 KAR 5:058 

Section 8 (3) (b) (1- 

11) 

A list of all existing and planned electric generating facilities which 

the utility plans to have in service in the base year or during any of 

the fifteen (15) years of the forecast period, including for each 

facility: 

1. Plant name; 

2. Unit number(s); 

3. Existing or proposed location; 

4. Status (existing, planned, under construction, etc.); 

5. Actual or projected commercial operation date; 

6. Type of facility; 

7. Net dependable capability, summer and winter; 

8. Entitlement if jointly owned or unit purchase; 

9. Primary and secondary fuel types, by unit; 

10. Fuel storage capacity; 

11. Scheduled upgrades, deratings, and retirement dates 

Section 9.2 

Table 9.3 

807 KAR 5:058 

Section 8 (3) (b) 

(12) 

Actual and projected cost and operating information for the base 

year (for existing units) or first full year of operations (for new 

units) and the basis for projecting the information to each of the 

fifteen (15) forecast years (for example, cost escalation rates). All 

cost data shall be expressed in nominal and real base year dollars 

a. Capacity and availability factors; 

b. Anticipated annual average heat rate; 

c. Costs 	of fuel(s) 	per 	millions 	of 	British 	thermal 	units 

(MMBtu); 

d. Estimate of capital costs for planned units (total and per 

kilowatt of rated capacity); 

e. Variable and fixed operating and maintenance costs; 

f. Capital and operating and maintenance cost escalation 

factors; 

g. Projected average variable and total electricity production 

costs (in cents per kilowatt-hour). 

Section 9.2 

Table 9.2 

807 KAR 5:058 

Section 8 (3) (c) 

Description of purchases, sales, or exchanges of electricity during 

the base year or which the utility expects to enter during any of 

the fifteen (15) forecast years of the plan 

Section 10 

Table 10.2 
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Filing Requirement Description Section 

Reference in 

IRP Report 

807 KAR 5:058 Description of existing and projected amounts of electric energy Section 9 

Section 8 (3) (d) and 	generating 	capacity 	from 	cogeneration, 	self-generation, 

technologies relying on renewable resources, and other nonutility 

sources available for purchase by the utility during the base year 

or during any of the fifteen (15) forecast years of the plan 

807 KAR 5:058 For each existing and new conservation and load management or Section 5.1 

Section 8 (3) (e) other demand-side programs included in the plan: Tables 5.4-5.12 

1. Targeted classes and end-uses; 

2. Expected duration of the program; 

3. Projected energy changes by season, and summer and 

winter peak demand changes; 

4. Projected 	cost, including any incentive payments and 

program administrative costs; and 

5. Projected 	cost 	savings, 	including 	savings 	in 	utility's 

generation, transmission and distribution costs 
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Filing Requirement Description Section 

Reference in 

IRP Report 
807 KAR 5:058 The utility shall describe and discuss its resource assessment and Section 10 

Section 8 (4) (a) acquisition plan which shall consist of resource options which 

produce adequate and reliable means to meet annual and 

seasonal peak demands and total energy requirements identified 

in the base load forecast at the lowest possible cost. The utility 

shall provide the following information for the base year and for 

each year covered by the forecast: 

Table 10.1 

(a) On total resource capacity available at the winter and 

summer peak: 

1. Forecast peak load; 

2. Capacity from existing resources before consideration 

of retirements; 

3. Capacity from planned utility-owned generating plant 

capacity additions; 

4. Capacity available from firm purchases from other 

utilities; 

5. Capacity available from firm purchases from nonutility 

sources of generation; 

6. Reductions or increases in peak demand from new 

conservation and load management or other demand-side 

programs; 

7. Committed capacity sales to wholesale customers 

coincident with peak; 

8. Planned retirements; 

9. Reserve requirements; 

10. Capacity excess or deficit; 

11. Capacity or reserve margin. 

807 KAR 5:058 On planned annual generation: Section 10 

Section 8 (4) (b) 1. Total forecast firm energy requirements; Table 10.2 

2. Energy 	from 	existing 	and 	planned 	utility 	generating 

resources disaggregated by primary fuel type; 

3. Energy from firm purchases from other utilities; 

4. Energy from firm purchases from nonutility sources of 

generation; and 

5. Reductions or increases in energy from new conservation 

and load management or other demand-side programs 
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Filing Requirement Description Section 

Reference in 

IRP Report 

807 KAR 5:058 

Section 8 (4) (c) 

For each of the fifteen (15) years covered by the plan, the utility 

shall provide estimates of total energy input in primary fuels by 

fuel type and total generation by primary fuel type required to 

meet load. Primary fuels shall be organized by standard categories 

(coal, gas, etc.) and quantified on the basis of physical units (for 

example, barrels or tons) as well as in MMBtu. 

Section 9.2 

Table 9.6 

807 KAR 5:058 

Section 8 (5) (a) 

The resource assessment and acquisition plan shall include a 

description and discussion of: 

General 	methodological 	approach, 	models, 	data 	sets, 	and 

information used by the company; 

Section 9 

807 KAR 5:058 

Section 8 (5) (b) 

The resource assessment and acquisition plan shall include a 

description and discussion of: key assumption and judgments used 

in the assessment and how uncertainties in those assumptions 

and judgments were incorporated into analyses 

Section 10.2 

807 KAR 5:058 

Section 8 (5) (c) 

The resource assessment and acquisition plan shall include a 

description and discussion of: Criteria (for example, present value 

of revenue requirements, capital requirements, environmental 

impacts, 	flexibility, 	diversity) 	used 	to 	screen 	each 	resource 

alternative including demand-side programs, and criteria used to 

select the final mix of resources presented in the acquisition plan 

Section 10 

807 KAR 5:058 

Section 8 (5) (d) 

The resource assessment and acquisition plan shall include a 

description and discussion of: Criteria used in determining the 

appropriate level of reliability and the required reserve or capacity 

margin, 	and 	discussion 	of how these 	determinations 	have 

influenced selection of options 

Section 10.3 

807 KAR 5:058 

Section 8 (5) (e) 

The resource assessment and acquisition plan shall include a 

description and discussion of: Existing and projected research 

efforts and programs which are directed at developing data for 

future assessments and refinements of analyses 

Section 4.8 

807 KAR 5:058 

Section 8 (5) (f) 

The resource assessment and acquisition plan shall include a 

description and discussion of: Actions to be undertaken during the 

fifteen (15) years covered by the plan to meet the requirements of 

the Clean Air Act amendments of 1990, and how these actions 

affect the utility's resource assessment 

Section 8 
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Filing Requirement Description Section 

Reference in 

IRP Report 
807 KAR 5:058 

Section 8 (5) (g) 

The resource assessment and acquisition plan shall include a 

description and discussion of: Consideration given by the utility to 

market forces and competition in the development of the plan. 

Technical discussion, descriptions and supporting documentation 

shall be contained in a technical appendix 

Section 9 

Appendix G 

807 KAR 5:058 

Section 9 (1) 

Financial Information. The integrated resource plan shall, at a 

minimum, include and discuss the following financial information: 

Present (base year) value of revenue requirements stated in dollar 

terms 

Section 11 

807 KAR 5:058 

Section 9 (2) 

The integrated resource plan shall, at a minimum, include and 

discuss the following financial information: Discount rate used in 

present value calculations 

Section 11 

807 KAR 5:058 

Section 9 (3) 

The integrated resource plan shall, at a minimum, include and 

discuss the following financial information: 	Nominal and real 

revenue requirements by year 

Section 11 

807 KAR 5:058 

Section 9 (4) 

The integrated resource plan shall, at a minimum, include and 

discuss the following financial information: Average system rates 

(revenues per kilowatt hour) by year 

Section 11 

807 KAR 5:058 

Section 10 

Notice. Each utility which files an integrated resource plan shall 

publish, in a form prescribed by the commission, notice of its filing 

in a newspaper of general circulation in the utility's service area. 

The notice shall be published not more than thirty (30) days after 

the filing date of the report 

Notice will be 

published 

within 30 days 

of the filing of 

the IRP 

807 KAR 5:058 

Section 11 (1) 

Procedures for Review of the Integrated Resource Plan. Upon 

receipt of a utility's integrated resource plan, the commission shall 

develop a procedural schedule which allows for submission of 

written interrogatories to the utility by staff and intervenors, 

written comments by staff and intervenors, and responses to 

interrogatories and comments by the utility 

Noted 

807 KAR 5:058 

Section 11 (2) 

The commission may convene conferences to discuss the filed 

plan and all other matters relative to review of the plan 

Noted 

807 KAR 5:058 

Section 11 (3) 

Based 	upon 	its 	review 	of 	a 	utility's 	plan 	and 	all 	related 

information, the commission staff shall issue a report summarizing 

its review and offering suggestions and recommendations to the 

utility for subsequent filings 

Noted 

807 KAR 5:058 

Section 11 (4) 

A 	utility 	shall 	respond 	to 	the 	staff's 	comments 	and 

recommendations in its next integrated resource plan filing 

Appendix C 

D-12 



Appendix E 

Transmission System Map 

[REDACTED] 



BIG RIVERS ELECTRIC CORPORATION 

2014 INTEGRATED RESOURCE PLAN 

APPENDIX E 
TRANSMISSION SYSTEM MAP 

CONFIDENTIAL 

nation Submitted un e ILtiti011. ii)r Cc 	imtia1 1.Da [OA 

APPENDIX E 
TRANSMISSION SYSTEM MAP 



Appendix F 

Generating Unit Costs and Parameters 

[REDACTED] 



BIG RIVERS ELECTRIC CORPORATION 

2014 INTEGRATED RESOURCE PLAN 

APPENDIX F 
GENERATING UNIT COSTS AND PARAMETERS 

CONFIDENTIAI 

Information Su rnit ,e 	Ir Petition or Confidential Treatment 

APPENDIX F 
GENERATING UNIT COSTS AND PARAMETERS 



Appendix G 

Economy Energy Market Prices 

[REDACTED] 



BIG RIVERS ELECTRIC CORPORATION 

2014 INTEGRATED RESOURCE PLAN 

APPENDIX G 
ECONOMY ENERGY MARKET PRICES 

C N IDENTIAL 

Information 	mitted under Petition for Confidential Treatment 

APPENDIX G 
ECONOMY ENERGY MARKET PRICES 



Appendix H 

Strategist Model Outputs 

[REDACTED] 



BIG RIVERS ELECTRIC CORPORATION 

2014 INTEGRATED RESOURCE PLAN 

APPENDIX H 
STRATEGIST MODEL OUTPUTS 

CONFIDENTIAL 

Information Submitted on a Confidential CD ui deb' r 
. - 

Confidential Treatnu t, 

APPENDIX H 
STRATEGIST MODEL OUTPUTS 





Glossary 

ABB 	 Asea Brown Boveri 

ACI 	 Activated Carbon Injection 

Alcan 	 Alcan Primary Products Corporation 

BAT 	 Best Available Technology Economically Available 

Big Rivers 	 Big Rivers Electric Corporation 

BPJ 	 Best Professional Judgment 

BREC 	 Big Rivers Electric Corporation 

C&I 	 Commercial and Industrial 

CAIR 	 Clean Air Interstate Rule 

CCRs 	 Coal Combustion Residuals 

Century 	 Century Aluminum of Kentucky General Partnership 

Century Hawesville 	Aluminum smelter in Hawesville, Kentucky 

Century Sebree 	Aluminum smelter in Sebree, Kentucky, purchased by Century 

CFL 	 Compact Fluorescent Light 

CHP 	 Combined Heat and Power 

CO2 	 Carbon Dioxide 

Commission 	 Kentucky Public Service Commission 

CPCN 	 Certificate of Public Convenience and Necessity 

CPP 	 Critical Peak Pricing 

CROs 	 Control Room Operators 

CSAPR 	 Cross State Air Pollution Rule 

CT 	 Combustion Turbine 

DCS 	 Distributed Control System 

DOE 	 U. S. Department of Energy 

DSI 	 Dry Sorbent Injection 

DSM 	 Demand-Side Management 

EE 	 Energy Efficiency 

EFORd 	 Unit Forced Outage Rates 

EHV 	 Extra High Voltage 

EIA 	 Energy Information Administration 

ELG 	 Effluent Limitation Guidelines 

EMS 	 Energy Management System 

EPA 	 Environmental Protection Agency 

ETS 	 Electric Thermal Storage 

FERC 	 Federal Energy Regulatory Commission 

FGD 	 Flue Gas Desulphurization 

GADS 	 Generator Availability Data System 

GAF 	 Strategist Generation and Fuel module 
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GDP 	 Gross Domestic Product 

GDS 	 GDS Associates, Inc. 

GE MARS 	 GE's Multi-Area Reliability Simulation 

GHG 	 Greenhouse gases 

GKS 	 Generation Knowledge Service 

GVTC 	 Generator Verification Test Capacities 

HAPs 	 Hazardous air pollutants 

HCI 	 Hydrogen Chloride 

Hg 	 Mercury 

HMP&L 	 Henderson Municipal Power and Light 

HMP&L Station Two 	William L. Newman Station Two 

HVAC 	 Heating, Ventilation, and Air Conditioning 

ICAP 	 Installed Capacity 

IRP 	 Integrated Resource Plan 

JPEC 	 Jackson Purchase Energy Corporation 

Kenergy 	 Kenergy Corp. 

KPDES 	 Kentucky Pollutant Discharge Elimination System 

KU 	 Kentucky Utilities Company 

LBA 	 Local Balancing Authorities 

LED 	 Light Emitting Diode 

LFA 	 Strategist Load Forecast Adjustment module 

LFU 	 Load Forecast Uncertainty 

LIC 	 Large Industrial Customer Tariff 

LOI 	 Loss of Ignition 

LOLE 	 Loss of Load Expectation 

LRZ 	 Local Resource Zone 

LSE 	 Load Serving Entity 

MAPE 	 Mean absolute percent error 

MATS 	 Mercury and Air Toxics Standards 

MCRECC 	 Meade County Rural Electric Cooperative Corporation 

Members 	 Collectively: MCRECC, Kenergy, JPEC 

MISO 	 Midcontinent Independent System Operator, Inc. 

Mitigation Plan 	Described in Section 12.3 

MRSM 	 Member Rate Stability Mechanism 

MSW 	 Municipal Solid Waste 

MTEP 	 MISO Transmission Expansion Planning 

NAAQS 	 National Ambient Air Quality Standards 

NERC 	 North American Electric Reliability Corporation 

NOx 	 Nitrogen Oxides 

NPV 	 Net Present Value 

O&M 	 Operating and Maintenance 

PCT 	 Participant Cost Tests 
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PRA 	 Planning Resource Auction 

PRM 	 Planning Reserve Margin 

PSC 	 Public Service Commission 

RCRA 	 Resource Conservation and Recovery Act 

RCUST 	 Rural system customers 

REM/Rate 	 Energy modeling software 

RUS 	 Rural Utilities Services 

RUSE 	 Rural system energy use per customer 

SCR 	 Selective Catalytic Reduction 

SEPA 	 Southeastern Power Administration 

SERC 	 Southeast Electric Reliability Corporation 

SO2 	 Sulfur Dioxide 

SSR 	 System Support Resource 

The 2010 IRP 	Case No. 2010-00443 

TOU 	 Time of Use Rates 

TRC 	 Total Resources Cost 

TRMs 	 Technical reference manuals 

TSS 	 Total suspended solids 

UCAP 	 Unforced Capacity 

UCT 	 Utility Cost Test 

XEFORd 	 Unit Forced Outage Rates 
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