
May 3,2012 

A T T O R N E Y S  

Mark David GOSS 
Member 

859.244.3232 
mgass@f btlaw .corn 

MAY 0 3  2012 
PUBLIC SERVICE 

COMMISSION 

Via Hand-Delivery 

Mr. Jeffrey Derouen 
Executive Director 
Kentucky Public Service Commission 
2 1 1 Sower Boulevard 
P. 0. Box 615 
Frankfort, Kentucky 40602-06 1 5 

Re: In the Matter of: The Application of East Kentucky Power 
Cooperative, Inc. to Transfer Functional Control of Certain 
Transmission Facilities to PJM Interconnection, L.L.C. 
PSC Case No. 2012- 

Dear Mr. Derouen: 

Attached herewith you will please find an original and ten (1 0) copies of East ICentucky 
Power Cooperative, Inc. 's Application to Transfer Functional Control of Certain Transmission 
Facilities to PJM Interconnection, L.L,.C. 

I hereby request that this Application and copies be filed immediately. 

Please advise should you have any questions concerning this filing. 

Mark David Goss 

Enclosures 

cc: Hon. Mike Kurtz, Counsel for Gallatin Steel 
Hon. Dennis G. Howard, 11, Hon. Lawrence Cook, 
Hon. Jennifer Hans (Office of the Kentucky Attorney General 

Utility Rate Intervention Division) 

L.EXL.ibrary 0000191 0588764 509671~1 

250 West Main Street I Suite 2800 I Lexington, Kentucky 40507-1749 I 859.231.0000 I frostbrowntodd.com 

http://frostbrowntodd.com


COMMONWEALTH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 

IN THE MATTER OF: 

THE APPLICATION OF EAST KENTIICKY ) 

TRANSFER FlJNCTIONAL CONTROL OF ) 
POWER COOPERATIVE, INC. TO ) 

MAY 0 3  2012 
PUBLIC SERVICE 

COMMISSION 
CERTAIN TRANSMISSION FACILJTIES 1 
TO PJM INTERCONNECTION, L.L.C. ) CASE NO. 2012- 

APPLICATION 

Comes iiow East I<eiit.Licky Power Cooperative, hic. (“EKPC”), by aiid through 

couiisel, pursuant to ICRS 278.218, 807 KAR 5:001, Section 8 aiid other applicable law, 

aiid for its Application requesting that the Kentucky Public Service Coinmission 

(“Comiiiissioii”) enter an Order approving the transfer of functional control of certain 

Traiisinissioii Facilities’ to the PJM Iiitercoiinection, L,.L.C. (“PJM”) effective Julie 1,  

201 3, respectfully states as follows: 

I. Regulatory Filing Requirements 

1 .  EICPC’s iiiailiiig address is P.O. Box 707, Winchester, Kentucky 40392- 

0707. 

2. Pursuant to 807 I U R  5:001, Section 8(3) a certified copy of EKPC’s 

restated Articles of Incoiyoration aiid all arneiidineiits thereto have previously been filed 

of record in Case No. 90-1 97, the Application of East Kentzicky Power Cooperative, for a 

’ The term “Transmission Facilities” is consistently defined in both Section 1.27 of the PIM Transmission 
Owners Agreement and Section 1.44 of the PJM Operating Agreement. A schedule of the Transmission 
Facilities at issue herein is attached as Exhibit DM-1 to the testimony of Mr. Don Mosier. 



Cei*ti$cate of Public Convenience and Necessily to Construct Certain Steam Service 

Facilities in Mason County, Kentucky. 

3. EICPC makes tliis Application pursuant to ICRS 278.21 8, wliicli requires 

Cornmission approval prior to tlie transfer of ownership or control of a utility’s assets 

with a value of $1,000,000 or greater when tlie assets will continue to be used to provide 

service to the utility or its customers. 

4. EICPC is an electric cooperative foiined under Chapter 279 of the 

ICentucky Revised Statutes. It has approximately $3.1 billion in assets and currently 

serves approximately 52 1,000 customers in 87 ICentuclcy counties through its sixteen 

inember distribution cooperatives. EICPC owns and/or purchases nearly 3,100 megawatts 

(“MW”) of electric geiieratioii capacity and approximately 2,800 miles of electric 

transmission lines. EICPC is already a inember of PJM by virtue of tlie fact that 

inembership is required in order to participate in PJM’s energy market and to reserve 

tralisinission service within the PJM region. EICPC became a signatory to tlie PJM 

Operating Agreeinelit in  2005 in its capacity as an Otlier Supplier under tlie PJM 

Operating Agreement and as an Electric Utility under tlie teiins of PJM’s Open Access 

Transmission Tariff,’ however, EICPC is not a signatory to either tlie PJM Transmission 

Owners Agreement or tlie PJM Reliability Assurance Agreeine~it.~ EKPC may only 

become fiilly integrated into PJM upon tlie transfer of functional control of its 

’ Since 2005, EIQC has also been a Market Participant within the Midwest I S 0  (“MISO”). Due to the 
loss of a direct interconnection with MISO following the transition of Duke Energy Kentucky, Inc. 
(“Duke”) from MISO to PJM in 2012, EKPC will be terminating its membership as a Market Participant in 
MISO as it fully integrates into PJM. EKPC’s was also a part af the MISO reserve sharing group until its 
discontinuation on December 3 1, 2009. 

EKPC is also a signatory to a PJM Service Agreement for Finn Point-to-Point Transmission Service, a 
PJM Service Agreenient for Non-Firm Point-to-Point Transmission Service, a PJM Service Agreement for 
Network Integration T1-ansiiiissio1i Service and other forms and disclosures. 
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Transmission Facilities to PJM and tlie execution of the two aforeineiitioned agree~iients.~ 

EICPC will also have the option to change its meinbersliip status to that of a Transmission 

Owner or Generation Owner in PJM. 

5.  The names and addresses of EICPC’s attorneys and representatives who 

are authorized to receive notices and coininunications regarding this Application are as 

follows : 

Mark David Goss 
David S. Sainford 
Frost Brown Todd LLC 
250 West Main Street, Suite 2800 
Lexington, ICY 40507-1 749 
Telephone: (859) 23 1-0000 

Ann Wood 
East Kentucky Power Cooperative 
4775 Lexington Road 
P.O. Box 707 
Winchester, ICY 40395-0707 
Telephone: (859) 744-48 12 

6. In further support of this Application, EKPC has included tlie following 

prepared testimony and exhibits: 

Anthony S. Campbell, President and Chief Executive Officer, will 

broadly cover the background of EICPC’s involvement with regional 

transmission organizations (“RTOs”), tlie role of EKPC’s Board of 

Directors in deciding to seek full integration into PJM, the transaction 

itself and the other approvals or consents that must be obtained. 

(Exhibit 1); 

Section 4.1.2 of the Transmission Owners Agreeinelit provides, “[e]ach Party shall transfer to PJM, 
pursuant to this Agreement and in accoidance with the Operating Agreement, the responsibility to direct 
the operation of its Transmission Facilities provided that such transfer is not intended to require any change 
in the physical operations or control over Transmission Facilities.” 

4 
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0 Don Mosier, Chief Operating Officer, will describe the internal 

deliberative process leading to the decision to fiilly integrate with PJM 

as well as the operational aspects, benefits and timing of becoming 

fully integrated (Exhibit 2); 

0 Michael A. McNalley, will discuss rate and financial iinpacts (Exhibit 

0 Ralph Luciani, Vice President, CRA, will describe tlie results of tlie 

economic analysis and tlie metliodology employed as part of that 

analysis (Exhibit 4); 

0 PJM Transmission Owners Agreement (Exhibit 5) ;  

0 PJM Reliability Assurance Agreement (Exhibit 6); and 

e PJM Operating Agreeinent (Exhibit 7). 

11. Overview of the Transfer of Functional Control 

A. Background 

7 .  EKPC first considered traiisfei-ring functional control of its Transmission 

Facilities to an RTO one decade ago. However, tlie nature and function of RTOs was still 

evolving at the time and EKPC ultimately concluded that joining an RTO was not likely 

to be cost e f f e~ t ive .~  

8. As RTOs continued to develop and inature under tlie oversiglit of the 

Federal Energy Regulatory Commission (“FERC”), EKPC periodically assessed whether 

membership in an RTO would be cost effective and beneficial for its members. Tlie 

See Application of East Kentuclcy Power Cooperatise, Inc. for Approval of the Transfer of Operational 
Control of Certain Transinission Facilities to the Midwest Independent System Opeivtor, Final Order, Case 
No. 2002-00327, p. 1 (Icy. P.S.C Sept. 17,2003). 
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advisability of recoiisidering whether to join an RTO was also highlighted in the Focused 

Management aiid Operations Audit of EICPC as conducted by tlie Liberty Coiisultiiig 

Group (“L,ibei-ty”). Liberty concluded, “[tlhe benefits of membership [in an RTO] may 

now exceed the costs; therefore, EICPC should place a high priority on performing an 

evaluation as soon as possible.”6 In addition, Liberty recoininended that, “EEKPC should 

hire an independent consultant to determine the costs aiid beliefits of I S 0  ~iiembership.”~ 

9. In 201 0, a preliminary directioiial analysis was conducted by ACES Power 

Marketing (“ACES”), EICPC’s energy marketing agent, which deinoiistrated that fully 

integrating into PJM was ecoiioinically advantageous. To get a second assessment, aiid 

after conducting a competitive bidding process, EICPC selected and engaged Charles 

River Associates (“CRA”) to conduct an independent evaluation of tlie costs and 

benefits of fully participating in an RTO in 201 1. Throughout the evaluation process, 

EIWC’s management was active aiid involved in providing the iiifoiinatioii necessary 

for CRA to foi-mulate its analytical model as well as to assess various sceiiaiios 

involving variations of the base case used for tlie analysis. The CRA report concluded 

that there are numerous qualitative and quantitative beiiefits to joining PJM.’ The three 

key sources of beiiefits of EICPC joining PJM are: 

e More efficient coininitinelit aiid dispatch of EICPC’s generating resources 

leading to lower “adjusted production costs” for EIWC, as a result of: 

o Elimination of EKPC-PJM transmission charges (de-pancaking); and, 

Final Report, Liberty Coilsuiting Group, p. 33 (Apr. 20,2010). 

rd,  p. 61. 

’ The CRA Report, in its entirety, is attached at Exhibit RL,-2 to the testimony of Ralph L,uciani (Exhibit 4 
to this Application). CRA also considered whether EICPC should give serious consideration to integrating 
into MISO. However, the lack of a direct interconnection with MISO made this option cost prohibitive. 
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o EKPC’s participation in a fiilly integrated regional eiiergy iiiarltet; 

Advantageous peak load diversity relative to PJM as a whole, which results in 

carrying significantly lower plaiming reserves; and 

Avoided long-tenn finn point-to-point transmission charges that are currently 

being incurred to ensure that EKPC has tlie ability to import and export power 

tliroughout the year. 

o 

o 

10. In sum, CRA determined the ecoiioinic benefit of joining PJM, based on a 

10-year present value, to be approximately $142 million. This benefit would sellre to 

reduce the total power cost to EICPC’s I6 member distribution cooperatives by between 

$1  aiid $3 per MWh. 

11. In addition to CRA’s evaluation, EICPC’s manageiiieiit also engaged in a 

parallel due diligence process. EKPC coiiiinissioned a legal review of the various 

agreements that it would be required to execute upon its entry into PJM. EIQC tliereafter 

tendered written questioiis to PJM that touched upon organizational, operational and 

fiiiaiicial aspects of the iiitegratioii process and subsequent participation in PJM. EICPC’s 

managers met with PJM in person aiid held several coiifereiice calls to discuss tlie details 

aiid timeframes associated with fully-integrated ineinbersliip iii PJM. 

12. EICPC’s Board of Directors was kept abreast of the work of Management 

aiid CRA throughout tlie evaluation process through a series of briefings, updates and 

presentations by EICPC’s Management as well as iiieetiiigs with managers froin PJM aiid 

other cooperatives that are currently members of RTOs. The Board was given a copy of 

CRA’s final report and listened to a preseiitation from Ralph L,uciaiii, tlie leader of the 

CRA team, at its March 13, 2012 regular meeting. At a special meeting held on March 
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22, 2012, EICPC’s Board unanimously approved a resolution to take the steps necessary - 

including seeking appropriate regulatory approvals - to become a fully-integrated 

rneinber of PJM. 

R. Overview of PJM 

13. PJM operates as a not-for-profit, federally regulated RTO, headquartered 

i n  Valley Forge, Pennsylvania, that coordinates the movement of wholesale electricity in 

all or parts of 13 states and tlie District of Columbia. PJM acts independently and 

impartially in managing the regional transmission system and tlie wholesale electricity 

market, ensuring the reliability of the largest centrally dispatched electric grid in North 

America. PJM’s members, totaling inore than 750, include power generators, 

traiisinissioii owners, electricity distributors, power marketers and large consuiners. 

14. I n  tenns of operations, PJM’s staff monitors the high-voltage transmission 

grid 24 hours a day, seven days a weck. PJM Iteeps the electricity supply and demand in 

balance by telling power producers how much energy should be generated and by 

adjusting import and export transactions. PJM dispatches approximately 1 85,600 MW of 

geiieratiiig capacity over 62,591 iniles of transmission lilies by relying upon telemetric 

data froin approximately 74,000 points on the electric grid. More than 60.1 inillion 

people live in the PJM region. 

15. PJM also provides an iinpoi-tant fiiiictioii within the energy markets by 

coordinating the coiitinuous buying, selling and delivery of wholesale electricity through 

its robust, open and competitive Interchange Energy Market (“Energy Market”). PJM’s 

Energy Market establishes a market price for electricity by matching supply with demand 

using online interfaces to make trading easy for meinbers/customers with continuous 
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real-time data. The Energy Market is a two-settlement (day-ahead and real-time) market 

using hourly locational marginal prices and financial transmission rights. As set forth in 

Section 13.2 of the Operating Agreement, PJM will schedule in  advance and dispatch 

generation 011 the basis of least-cost, security-constrained dispatch and tlie prices and 

operating characteristics offered by sellers within and into the PJM region, continuing 

until sufficient generation is dispatched to serve tlie energy requirements of tlie region 

and buyers out of the region, as well as the requirements of the PJM Region for ancillary 

services provided by available generation. Scheduling and dispatch is conducted in 

accordance with applicable schedules to the PJM Tariff and Operating Agreement. 

Market participants, such as EKPC, can closely follow energy market fluctuations as they 

occur and quickly respond to price signals bringing supply resources to tlie region when 

demand is high. PJM advertises that it has administered more than $103 billion in energy 

and energy-service trades since the regional markets opened in 1997. 

16. Finally, PJM also manages a sophisticated regional planning process for 

transmission expansion to ensure the continued reliability of the electric system. PJM is 

responsible for maintaining the integrity of tlie regional power grid and for managing 

changes and additions to the grid to accommodate new generating plants, substations and 

transinissioii lilies. PJM analyzes and forecasts tlie future electricity needs of tlie region 

so that its plaiiniiig process ensures that the growth of the electric system takes place 

efficiently, in an orderly fashion, and that reliability is maintained. PJM also administers 

various demand response initiatives and other efforts to support renewable energy, to 

help expand supply options and keep prices competitive. 
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1 7. The Coiiimission has previously authorized two other jurisdictional 

utilities - Dulte Eiici-gy Iceiitucky, Inc. aiid Kentucky Power Coiiipaiiy - to become 

ineinbers of PJM.9 

C. The Proposed Transfer of Functional Control of Transmission Facilities 

18. EIUPC seelts approval to transfer the fuiictioiial control of its Transmission 

Facilities to PJM effective June 1, 2013. As part of the transfer of functional coiitrol of 

its Traiisiiiission Facilities to PJM, EKPC will be required to execute two new 

agreements: a) tlie PJM Traiisinissioii Owiiers Agreement; aiid b) tlie PJM Reliability 

Assurance Agreement. 

19. Becoming a signatory to tlie Transmission Owiiers Agreement and tlie 

Reliability Assuraiice Agreement will allow EIUPC to iiniiiediately cancel a film 

transmission reservatioii cull-eiitly in effect with PJM for 400 MW of transmission rights 

that is set to expire on Deceiiiber 31, 2016 and resulting in a savings of inore than $7 

million per year, through that date. This will also pennit inore efficient sales of EICPC’s 

excess eiiergy due to less frequent transinissioii constraints and a significantly reduced 

capacity reserve margin of approximately 70 MW. 

20, The Transinissioii Owiiers Agreement grants PJM the riglit aiid 

authorization to use the traiisinissioii capacity of EKPC’s traiisinissioii system that is 

required to provide service uiider tlie PJM Tariff aiid to resell traiisinissioii service usiiig 

such capacity on tlie traiisinissioii system. PJM will coinpeiisate EICPC for the use of its 

See Applicntioii of D~ikce Eiiei.gy Kentiichy h e .  for Approvcrl to Traiisjer Filiictioiinl Coiitrol of its 
T,niismissioii Assets Ji-onr the Midwest Iiidependeiit Transinission System Operator to the PJM 
Interconnection Regioiinl T,.ansinissioii Orgaiiization, Final Order, Case No. 201 0-00203 (Icy. PSC Dec. 
22, 20 10); Applicatioi? of’Keiiti(cIqv Power Company d/b/a Aiiiericaiz Electric Power, for Approval, to the 
Exteiit Necessniy, to Ti~iii~fer Fimctioiial Coiitrol of Trcii~sniission Fncilities Located iii Keiitucliy to PJM 
Iiitei-coiiiiectioii, L L,.C Pursuant to KRS 278 218, Final Order, Case No. 2002-00475 (Ky. PSC Aug. 25, 
2003). 
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trarisinissioii capacity by distributing cei-taiii revenues to EKPC as set foi-tli in the PJM 

Tariff and the Transiiiission Owners Agreeineiit.’O 

21. Iii order to iiiaxiinize the benefit to EKPC and its Members of becoining 

fully integrated into PJM, EI<PC’s existing interruptible load aiid Direct Load Control 

resources inust be eiirolled in PJM’s L,iinited Deiiiaiid Response Program. As a result, 

some changes will be required to EICPC’s special contracts with interruptible load eiid- 

users and EI<PC’s Direct L,oad Control tariff to coiifoiin thein to PJM’s L,iinited Deinaiid 

Respoiise Program. EI<PC and its Members will tender appropriate tariff aiid contract 

revisions to the Coniiiiissioii for its review oiice the Applicatioii is approved, but well 

before the targeted integration date of Julie 1,20 13. 

22. In order for EIWC to participate in the May 2013 Rase Residual Auction 

for the 2016/17 delivery year and to complete the integration by Julie 1, 2013, the 

Coininissioii would need to issue a final order approving the transfer of functional control 

on or before December 3 1,  2012. 

HI. Governing Law 

23. The transfer of control of a jurisdictional utility’s assets is goveiiied by 

ICRS 278.21 8, which provides: 

(1) No person shall acquire or transfer ownership of or control, 
or the right to control, any assets that are owned by a utility 
as defined under ICRS 278.01 0(3)(a) without prior approval 
of the coinmission, if the assets have an original book value 
of one iiiillion dollars ($1,000,000) or more and: 

(a) The assets are to be transferred by the utility for 
reasoiis other than obsolescence; or 

l o  See PJM Transmission Owners Agreement, Section 3.3(d) 
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(b) Tlie assets will continue to be used to provide the 
same or similar service to tlie utility or its 
customers. 

(2) Tlie coiniriissioii shall grant its approval if the traiisaction is 
for a proper purpose and is consistent with tlie public 
interest. 

24. T l i ~ s ,  a two-prong test for approving the Application is to be applied and 

must consider: (a) whether tlie transfer is for a proper purpose; and (b) whether the 

transfer is consistent with tlie public interest. Generally speaking, aiiy act talteii within 

tlie lawful purposes of a corporation may constitute a “proper purpose.” I ’  With regard to 

what constitutes the “public interest,” Coininission precedent provides a sufficient 

interpretation in the absence of a statutory definition. On this point, tlie Coininissioii lias 

stated: 

[Alny party seelting approval of a transfer of control must 
show that tlie proposed transfer will not adversely affect tlie 
existing level of utility service or rates or that aiiy 
potentially adverse effects can be avoided tlirougli tlie 
Commission’s imposition of reasonable conditions on the 
acquiring party. Tlie acquiring party should also 
demonstrate that tlie proposed transfer is likely to benefit 
the public through improved service quality, enhanced 
seivice reliability, the availability of additional services, 
lower rates or a reductio11 in utility expenses to provide 
present services. Such benefits, however, need not be 
iininediate or readily quantifiable. 

25. Wliile the application in this case involves the transfer of functional 

control of utility assets under KRS 278.218, rather than a transfer of ownership of tlie 

See e.g. In re Pncij7c Gas aid Electric Coinpany, Order, 2004 WL 2.533621, 11. 20 (Cal. P.U.C. Oct. 28, 
2004) citing JVebster Ad&. Co. v. Byrnes, 280 P. 101, 638-39 (Cal. 1929) (“We therefore conclude that, in 
the absence of a plain declaration to the contrary, ‘proper purposes’ rneaiis any outlay necessary or proper 
to proniote the legitimate objects of a public utility.”). 

I 1  

‘’ See Applicalioii for Approi~al of the Trmisfer of Control of Kei?tucl~-Aiiierican Water Coinpaiiy to R WE 
AlitiengeseIlsclic!ft and 7’Ilmes Water Aqua Holdings GiiigH, Order, Case No. 2002-0001 8, p. I (Ky PSC 
May 30,2002). 
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utility under Iu iS  278.020, the same criteria apply in determining whether the proposed 

transfer satisfies the “public interest” standard. l 3  In the context of the transfer of 

functional control of a utility’s transmission assets, the Commission has held that the 

inquiry “encompasses both network reliability aiid the cost of electric service.. . . ’ ,I4 

IV. Facts Supporting the Application 

26. EIWC cui-rently operates as its own dispatch control area and balancing 

authority, where it is charged with matching generation to its load in a reliable and 

economic manner. Ever increasing transinission constraints between EIQC aiid potential 

counterparties and more stringent regulatory requirements continue to place additional 

economic pressure on EICPC’s ability to operate independently. 

27. EICPC faces several other specific operating concenis by continuing to 

operate as an independent control area and balancing authority. EKPC has a firm 

transmission reservation with PJM for 400 MW of transmission rights for five years, 

expiring December 3 1, 201 6, to ellsure EKPC can purchase energy froin tlie PJM market; 

this traiisinissioii costs more than $7 million per year. The fiiture availability and the cost 

of this transmission reservation are uncertain. Sales of EIWC’s excess energy are 

frequently constrained because of limited transmission availability into PJM. 

See Application of Dike  Energy Kentiicliy, Inc. for ApprasaI to Transfer Firnctional Coi7trol of its 
Transnzission Assets fkom the Midwest Illdependent Transmission Systenz Operator to the PJM 
Intercoiinection Region(11 Ti~nnsinission Org(iiiiz~ztioii, Final Order, Case No. 201 0-00203, pp. 14-1 5 (Ky. 
I’SC Dec. 22, 20 10); iipplicotioii cf Kentiiclqj Power Coinpnny d/b/a American Electric Power, for 
Approval8 to the Esteni Necessaiy, to Transfir Fiinctionnl Control of Transmission Facilities Locnted in 
Kentiicky to PJM Iiitei-coiinectioii, L L  C. Piiisuant to KRS 278.218, Final Order, Case No. 2002-0047.5 
(Icy. PSC Aug. 25, 2003). 

I 3  

Application of Louisville Gas and Electric Coinpany and Kentucky Utilities Coinpany lo Dansfer 
Functional Control oftheir Dansinission Facilities, Final Order, Case No. 2005-004n, p. 5 (Ky. PSC July 
6,2006). 

14 
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28. Additionally, EIQC currently targets a 12 percent capacity reserve inargiii 

of approximately 360 MW on its winter peak load to accoininodate extreme operating 

conditions. This reserve margin is significantly liiglier than the 2.8 percent capacity 

reserves based on suininer peak loads, or approxiiiiately 70 MW, that would be required 

in PJM. 

A. Transferring Functional Control of EKPC’s Transmission 
Facilities is for a Proper Purpose 

29. While EI<PC is unaware of any Coininissioii precedent specifically and 

narrowly defining a utility’s “proper pui-pose” in the context of applying ICRS 278.21 8, 

the teiin has been broadly coiistrued in tlie scope of utility regulation to refer to any act 

necessary or proper to promote tlie legitimate objects of a public utility.15 

30. As a rural electric cooperative corporation formed under KRS Chapter 

279, tlie legitimate objects of EKPC’s enterprise are expressed in its enabling statutes. 

These include: forrniiig for tlie “[plrirnary purpose of generating, purcliasing, selling, 

, 3 7 1 6  transmitting, or distributing electric energy to any individual or entity.. ., and acting to 

“[c]oiistruct, own, lease, operate, and control any facilities across, along, or under any 

street or public highway, and over any lands belonging to this state or to any county, city, 

or political subdivision of this state.. .. ; , , I7  and ‘‘inak[iiig] any contract necessary or 

convenient for tlie hill exercise of tlie powers granted by this chapter, or for any other 

See e.g. In re Pacific Gas a i d  Electric Conipany, Order, 2004 WL, 2.533627, n. 20 (Cal. P.U.C. Oct. 28, 
2004) citing IVehster M&. Co. 11. B y i m s ,  280 P. 101, 638-39 (Cal. 1929) (“We therefore conclude that, in 
the absence of a plain dec;laration to the contrary, ‘proper purposes’ ineans any outlay necessary or proper 
to promote the legitimate objects of a public utility.”). 

’’ KRS 279.020( 1). 

KRS 279.1 lO(5). 17 
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corporate purpose, subject to any limitations imposed by this chapter.. . . ” I8  In addition, 

EKPC may “[dlo anything not specifically set forth in this section that is reasonably 

deemed necessary, proper, or convenient for the accomplishment of the purposes of the 

corporation and is not prohibited by law.”19 

31. Rased upon the broad scope of lawful and legitimate purposes set forth in 

KRS Chapter 279, the transfer of functional control of EICPC’s Traiisinission Facilities is 

for a proper purpose under Kentucky law. 

B. Transferring Functional Control of EKPC’s Transmission 
Facilities is Consistent with the Public Interest 

32. Tlie transfer of functional control of EKPC’s Transmission Facilities is 

also consistent with tlie public interest in that it will preserve or improve network 

reliability and yield a long-term benefit in the costs of electric setvice paid by EI<PC’s 

members. The transfer will enable EKPC to realize, on a present value basis, 

approximately $142 inillion in net savings in the first ten years following integration. 

Moreover, EI<PC will continue as a member of tlie TEE Contingency Reserve Sharing 

Group (“TCRSG”) which assures that no h a m  comes to any ratepayers of the other 

ineinbers of tlie TCRSG.” Participation in PJM through the rights and benefits afforded 

to traiisinissioii owners and generation owners will allow EIQC to position itself to 

efficiently coniply with existing and anticipated federal obligations imposed by the U.S. 

Environineiital Protection Agency (“EPA”) and the Federal Energy Regulatory 

KRS 279.110(7). 

”) KRS 279.110(13). 

2o The utilities which are inembers of the TCRSG are the Tennessee Valley Authority (“TVA”), Kentucky 
Utilities Conipany (“KU”) and Louisville Gas and Electric Company (“L,G&E”)“ “TEE” is an abbreviation 
for TVA, EKPC and E.On (dlda KIJ and L,G&E). 
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Coininissioii (“FERC”). Moreover, traiisferriiig hiictioiial control of EICPC’s 

Benefits (Costs) to EKI’C Joinirig PJbl (in millions of dollars) 
Decrease in Adjustctl Piotluction Costs (Trade Benetits) 

Administrative Costs 

Transmission Costs 

Traiisinissioii Facilities will have iio adverse effect upon the Commission’s jurisdiction. 

2013-22 (Prcscnr Value) 
52 7 

(48.3) 

(66 4) 

1. The Net Benefit to EKPC of Transferring Functional Control of Its 
Transmission Assets is Consistent with the Public Interest 

Subtotal Net Benefits (Costs): 

Avoided L,ong-Tcrm Finn PTP Transmission Charges 

Net Benefits (Costs): 

33. As set foi-tli in tlie CRA Report, EKPC expects to realize, oii a present 

85.9 

56 1 

142.0 

value basis, iiet beiiefits of $142 inillioii over tlie first teii years after it transfers 

hnctional control of its Traiisinissioii Facilities aiid participates in PJM uiider tlie 

Transinission Owiiers Agreeineiit and the Reliability Assurance Agreeineiit. While there 

are administrative aiid transmission costs associated with these activities, they are inore 

than offset by trade beiiefits, capacity market beiiefits aiid avoided long-term firm point- 

to-point traiisiiiissioii costs that will be realized, as tlie followiiig chart deinoiistrates: 

F C a p a c i t y  Market Impacts I 147.8 I 

34. CRA coiicluded that EICPC would be able to generate less power (thereby 

decreasiiig productioii costs) while at tlie same tiine increasing its econoinic off-system 

This co-optimization yields a inore ecoiiomic dispatch of geiieratiiig 

resources and approximately $52.7 inillion in iiet savings over tlie teii years of tlie study. 

* ’  EKPC will assume no new market volatility risk arising from its market transactions. While EKPC’s 
nienibers will have the benefit of being able to realize savings from economic purchases of energy, they 
will be protected from market volatility by EIUPC’s ability to always purchase energy at a cost equal to its 
own avoided cost, Thus, the risks associated with joining PJM are no greater for EKPC’s members than 
what they already assume and, in all likelihood, will be less. 
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35.  CRA also evaluated tlie estimated adiniiiistrative costs that EKPC will 

likely incur upon its pai-ticipatioii in PJM as a transmission owiier aiid capacity supplier 

to be $48.3 inillion over the ten years of the study. These costs generally arise fkom 

adininistrative costs imposed by PJM ($35 million) and by FERC ($7.7 million) as well 

as those required for EICPC to internally complete the integration and ongoing 

administration of the coininercial relationship witli PJM ($5.6 million). The internal cost 

estimate specifically includes the additional costs associated with coiitinuiiig to use 

ACES to assist and facilitate interactions with PJM in its energy and capacity markets 

and planiiiiig fiinctions. 

36. CRA estimates that EICPC will incur costs of approximately $66.4 million 

over the study period as pai-t of PJM’s Regional Transmission Expansion Plaiiiiing 

(“RTEP”) program, which allocates tlie total cost of “backbone” transmission line 

projects for lilies rated at 500 1tV and above. EKPC will have tlie oppoi-tunity, however, 

to have the costs of any of its own transmission projects allocated to other utilities to tlie 

extent that such utilities would benefit from the addition of the new transmission 

infrastructure. 

37. The highest category of cost savings accrue in the context of EICPC’s full 

participatioii in PJM’s capacity market. Due to the fact that EICPC is a winter pealtiiig 

system and PJM as a whole is suniiiier peaking, EKPC has tlie unique opportunity to 

monetize this diversity through tlie reduction of its own peak reserve requirements to 

inatcli tliose of PJM. Thus, instead of maintaining the cui-rent 12% planning reserve 

requireiiient in  both the winter aiid siiiniiier seasons, EICPC would only be required to 

maintain a 2.8% installed planning reserve for EICPC’s suininer peak as a fully 
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pai-ticipatiiig iiieniber of PJM’s Reliability Pricing Model (‘‘RPM”).22 Although CRA’s 

detailed analysis deinoiistrates that this benefit would be diminished by $3 million to $9 

inillioii per year if EICPC was not permitted to participate in PJM on an RPM basis 

beginning with the Rase Residual Auction for delivery year 2016/17, the savings reinaiii 

substantial. Moreover, EIQC will only be able to maximize its capacity benefits if it is 

peiinitted to enroll its interruptible load and Direct Load Control resources iii PJM’s 

Limited Demand Response Prograin. The net savings for EICPC to participate fully in 

PJM through the RPM equates to $147.8 million over the ten year teiin of the study. 

38. Finally, the CRA Report concludes that upon joiiiiiig PJM as a 

traiisinission owner, EICPC will iinmediately be able to realize savings associated with 

the caiicellation of the five year 400 MW firm point-to-point transmission sei-vice 

agreeinelit that it cui-rently utilizes. EKPC’s ineinbers will save approximately $56.1 

million in transmission costs over the ten year study period for which they are cui-rently 

obligated without suffering any detrimental impact to service reliability and access to the 

PJM market. 

39. The CRA Report also sets forth several qualitative considerations which 

have been talcen into account as part of EICPC’s decision to seek fiill integration into 

PJM. Ainoiig the most significant of these considerations is the difficulty associated with 

predicting EICPC’s future costs arising froin PJM’s RTEP;23 the effects of future 

variations in fiiel costs and load growth; and exit obligations. While EISPC takes each of 

22 The alternative to participating in PJM’s RPM is to participate on a Fixed Resource Requirement 
(“FRR”) basis. As CRA’s analysis demonstrates, participation 011 an FRR basis means EICPC must hold 
back an additional 3% of generation capacity in reserve and would therefore forfeit a significant portion of 
the benefit available to its members. 

’’ RTEP is the subject of Schedule 6 of the PJM Operating Agreement. 
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these issues seriously, its analysis confirms that CRA’s bottom line conclusion is 

reasonable: “EIWC joining PJM will yield significant economic benefits to EIQC,” and 

“[tlhe net benefits to EKPC are relatively 

40. hi addition to tlie iiet benefits calculation performed by CRA, tlie structure 

of PJM’s energy and capacity markets assure that EICPC’s ineinbers will not be exposed 

to volatility in tlie markets to any extent greater than what they currently face. As set 

forth in Mr. Mosier’s testimony, EKPC will assuine no new significant risks arising fioin 

its market transactions upoii transferring fuiictional coiitrol of its Traiisrnissioii Facilities 

and operating under tlie Transmission Owners Agreeinelit and Reliability Assurance 

Agreement. Moreover, PJM’s operations are constantly monitored by an independent 

film engaged to assure transparency aiid integrity in the Energy Market and PJM has 

several credit protections in place to iniiiiinize the risks of ineinber defaults. These 

structural protections help assure that PJM’s markets have tlie requisite financial integrity 

and stability to benefit and protect its members. While the benefits of these market 

structures are difficult to precisely quantify, they are nevertheless real and tangible 

safeguards which will ultimately benefit EKPC’s Members. 

2. The Positive Impact to EKPC’s Ratepayers Arising from the Net 
Benefit of Transferring the Functional Control of its Transmission 

Facilities is Consistent with the Public Interest 

41. Transferring fuiictioiial coiitrol of its Transmission Facilities and 

participating in PJM under the Transmission Owiiers Agreeinelit aiid Reliability 

Assurance Agreement will have a positive impact upoii ratepayers within tlie EKPC 

system. With unconstraiiied access to PJM, EKPC’s network reliability will not be 

halined and will most certainly be improved. 

24 CRA Report, p. 7. 

18 



42. Moreover, the ratepayers witliiii the EICPC system will benefit froin 

avoided costs, (arising from reduced production costs and cancellation of the 400 MW 

finii point-to-point traiisiiiissioii service agreement), reduced reserve requirements 

resulting in tlie inore efficient dispatch of capacity resources and a general ability to sell 

and purchase energy in a larger, inore efficient inarltetplace. Some of the rate benefits of 

EKPC’s full pai-ticipatioii in PJM will be felt in the slioi-t-tenn, while others will he 

deinoiistrated over the longer teim. 

43 I As set forth above, immediately upon entering into the Traiisinission 

Owners Agreement and tlie Reliability Assurance Agreement, EISPC will be able to 

caiicel tlie 400 MW fim poiiit-to-point transmission service agreeineiit that it cuiieiitly 

has in place through PJM. Cancellation of this transmission agreement iii combination 

with eliminating the need to replace the current agreeinelit with a new one at tlie 

expiration of its tei-in is anticipated to save EItPC $56.1 inillion over the ten year study 

period set forth iii the CRA Report.” 

44. The remaining favorable rate impacts will be realized primarily through 

EICPC’s avoided costs and economic energy purchases. As such, the ability to 

specifically track these benefits is much inore difficult and riot susceptible to any 

particular tracltiiig mechanism. However, EKPC’s estimates suggest that the total 

avoided costs will range from $1 to $3 per MWh during the first teii years following 

EI<PC’s integration into PJM.26 Some of these savings would begin to iininediately flow 

to ratepayers through EIWC’s fiiel adjustineiit clause (“FAC”). These savings would 

2 5  In addition to cancelling the 400 MW transmission reservation, EKPC will also be able to terminate its 
nienibership as a Market Participant in MISO, which will offer additional savings. 

26 A schedule setting forth the details on this estimation is included as Exhibit MM-2 to Mr. McNalley’s 
testimony (Exhibit 3 to Application). 
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result fi-om being able to reduce the purchased power eleineiit of EICPC’s FAC through 

more economic purchases as well as a reduction in fuel costs as fuel used for increased 

off-system sales reduces EI<PC’s jurisdictional fuel costs. The cumulative impact of 

these avoided costs and economic energy purchases is most liltely to also directly 

manifest itself in a variety of other ways including: offset increasing costs in  other areas 

of EICPC’s business (particularly eiiviroiiineiital costs); increased equity for EICPC’s 

ratepayers with attendant benefits derived fi-om iiicreased financial strength; deferred 

fiiture rate increases; and possible future rate reductions. Obviously, it would be 

premature and imprudent to commit to a particular rate treatinelit of the net benefits 

anticipated to be derived fi-oin tlie transfer of fuiictioiial control of the Transmission 

Facilities, however, as circumstances and business prudence allow, EICPC’s ratepayers 

will realize long-term benefits iii the form of one or more of these rateinalting treatments. 

3. Other Considerations Demonstrate that Transferring Functional Control of the 
Transmission Facilities is Consistent with the Public Interest 

45. The transfer of fiiiictional control of EICPC’s Transmission Facilities is 

also consistent with the public interest because it will iiot hann any utilities operating 

adjacent to EIWC and will position EICPC to better navigate through the increasingly 

coiiiplex labyrinth of federal enviroiiniental aiid energy rules and policies. Moreover, the 

Commission’s jurisdiction will not be affected by the transfer of fuiictioiial control as the 

Coinmission will continue to exercise jurisdiction in accordance with Kentucky law. 

46. EKPC established the TCRSG in November 2009 in order to comply with 

North Ainerican Electric Reliability Council (“NERC”) rules regarding reserve 

requireinents. Although EIQC will iiot need to remain a inember of the TCRSG 

following its integration into PJM, it plans to remain a member. This will prevent any 
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possible liai-ni to tlie otlier ineinbers of tlie TCRSG while at tlie same time not imposing 

any substantial cost to EICPC. PJM has been advised of EIQC’s intentions in  tliis respect 

and is willing to administer EI<PC’s participation in the TCRSG as necessary. EItPC has 

been advised by TVA, I W  and LGRLE that each of them agrees with tliis arrangement. 

47. Additionally, EItPC is working diligently to comply with EPA rules and 

the Consent Decree to operate its system in the most efficient manner. Joining PJM will 

allow EIQC more flexibility in satisfying eiivironinental requirements. Moreover, as 

FERC appears poised to niove towards imposing tlie costs of high voltage transmission 

expansion projects upon a broader spcctruin of utilities under FERC Order 1000, joining 

PJM will allow EKPC to avoid the uncertainty of future FERC actions through 

participation in the established RTEP process. Thus, joining PJM on a fully integrated 

basis will position EKPC to better adjust to changing federal regulatory standards. 

48. Finally, tlie Comniission’s jurisdiction will not change by granting EItPC 

peiinission to transfer functional control of its Traiisinission Facilities to PJM. The 

Coinmission will retain its fiill jurisdiction and authority over tlie rates and services of 

EIQC, including, but not liinited to: EIQC’s rates to its Members and the pass-through 

of those rates to retail custoiners; integrated resource plan proceedings; demand side 

inanageinelit programs, and certificate of public convenience and necessity requirements. 

49. Although EIWC believes that tlie foregoing circumstances and 

considerations amply demonstrate that the proposed transfer is consistent with the public 

interest, EKPC is also aware that tlie Coininission has approved prior cases involving tlie 

transfer of functional control of a jurisdictional utility’s Transmission Facilities to an 
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RTO on a conditional basis. EICPC lias exainiiied these piior cases,27 and stipulates that 

it will agree to aiid accept tlie followiiig conditions: 

a) No custoiner of EKPC will be allowed to participate in any PJM 

Demand Respoiise Prograin until that custoiner has entered into a 

special contract with EKPC that lias been approved by tlie 

Coiniiiissioii;2x 

Approval of tlie application will not diminish the Commission’s 

jurisdiction or authority with respect to its review and prescription 

of rates for EKPC based upon the value of its property used to 

provide electric service; the obligation of EIQC to file integrated 

resource plans; tlie obligation of EKPC to provide bundled 

geiieratioii aiid transmission service to its members; and EICPC’s 

obligation to obtain a certificate of public coiiveiiience and 

necessity prior to coininencing coiistruction of aiiy electric 

geiieratioii or traiisinissioii facility. 

b) 

S O .  EICPC will also seek the approval of FERC aiid tlie coiiseiit of tlie Rural 

Utilities Service to fiilly integrate into PJM. 

V. Conclusion 

5 1. EICPC lias coininissioiied and coiiducted a coinprelieiisive and detailed 

analysis regarding the net benefits to be afforded froin traiisfeniiig functional control of 

Due to EKPC’s unique equity capital characteristics, inany of the conditions imposed upon other utilities 27 

in similar proceedings do not readily apply to EKPC or its Members. 

As set forth above and in Mr. Mosier’s testimony, EKPC anticipates that it would file amendments to its 
existing interruptible load contracts and its Direct Load Control tariff within a few weeks of the 
Commission’s issuance of a Final Order granting permission for EKPC to fully integrate into PJM. 

28 
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its Transinission Facilities to PJM and entering into the Transmission Owners Agreeinelit 

and Reliability Assurance Agreement. That analysis clearly demonstrates that EICPC and 

its ratepayers will realize favorable material benefits from the transfer of functional 

control of tlie Transmission Facilities and full integration into PJM. 

WHEREFORE, on tlie basis of the foregoing, EICPC respectfiilly requests that: 

1) tlie Coinmission determine and find that the transfer of functional 

control of Transinissioii Facilities requested herein is for a proper purpose and consistent 

with tlie public interest; 

2) tlie Commission enter an Order authorizing tlie transfer of 

fuiictional control of EKPC’s Transmission Facilities to the PJM Interconnection L,.L.C. 

effective June 1 , 20 13 or as soon thereafter as integration may be reasonably completed; 

3) the Coinmission enter an Order authorizing tlie enrollinelit of 

EKPC’s interruptible load and Direct L,oad Control resources in PJM’s Demand 

Response Program as set forth herein and giving EICPC thii-ty days following entry of its 

Final Order in which to file confoiining tariffs or contracts; and 

4) 

on or before December 3 1,201 2. 

the Coinmission enter its Final Order adjudicating this Application 

Dated this day of May 2012. 

23 



VERIFICATION 

Tlie undersigned, pursuant to KRS 278.218, hereby verifies that all of tlie 

information coiitaiiied in tlie foregoing Application is true and correct to tlie best of my 

luiowledge, opinion and belief. 

East Kentucky Power Cooperatjve, Iiic, 

BY: 

COMMONWEALTH OF KENTUCKY 

COUNTY OF CLARK 

Tlie foregoing Verification was signed, acluiowledged and sworn to before me 

tliis 3- of May 2012 by /%fin% 5, (&&/of East Kentucky Power Cooperative, hic., a 

Kentucky coi-poratioii, on belialf of tlie corporation. 

rd 

R/Iy COMMISSION EXPIRES NOVEMBER 30,2013 
NOTARY ID #409352 

Respectfully Submitted, 

DAVID S. SAMFORD 
Frost Brown Todd LLC 
250 West Main Street, Suite 2800 
L,exiiigton, I<entucky 40507 
(859) 23 1-0000 - telephone 
(859) 23 1-001 1 - fax 

Cozinse1,for- East Keiztzicky Power Coopemtive, Inc 

L.EXL.ibrary OOOOI91.0588764 507782~1 
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Please state your name, business address and occupation. 

My name is Anthony S. Campbell and my business address is East ICentuclcy Power 

Cooperative, Inc. (“EICPC”), 4775 Lexington Road, Winchester, Kentucky 4039 1. I 

ain President and Chief Executive Officer of EKPC. 

How long have you been employed by East Kentucky Power Cooperative, Inc.? 

I have beeii employed by EICPC since June 2009. 

Please state your education and professional experience. 

I received a Bachelor of Science degree in electrical engineering froin the Southern 

Illinois University at Carbondale and a Masters of Business Adininistration from the 

IJniversity of Illinois at Champaign. Prior to joining EICPC, I served as CEO of 

Citizens Electi-ic Corporation, a transmission and distribution company located in 

southeast Missouii. 

Please provide a brief description of your duties at EKPC. 

Tlie Board of Directors has given me, as CEO, the responsibility for inanaging the 

Cooperative’s business 011 a day-to-day basis. I cany out the Board’s strategic goals 

within the guideliiies and policies developed by tlie Board. 

What is the purpose of your testimony? 

The purpose of my testimony is to broadly cover the background of EKPC’s 

involveineiit with regional transmission organizations (“RTOs”) to date, the role of 

the EKPC’s Board of Directors in deciding to seek fiill iiitegratioii into PJM, the 

trailsaction itself and the other approvals or conselits that must be obtained. In 
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addition, I will discuss tlie general benefits that full integration into PJM 

Interconnection, L,LC (“PJM”) will bi-ing to EKPC and how that integration is for a 

proper purpose and consistent with the public interest. 

I. BACKGROUND 

Let us begin by talking about EKPC’s involvement in RTOs up till now. Is this 

the first time that E W C  has considered joining an RTO on a fully integrated 

basis? 

No. EKPC first considered transferring functional control of its Transmission 

Facilities to an RTO one decade ago. In Coininission Case No. 2002-00327, EKPC 

proposed to join tlie Midwest IS0  (“MISO”). 

What was the result of that case? 

The nature and fiinctioiis of RTOs were still evolving and EKPC ultimately concluded 

that joining MISO was not likely to be cost effective at that time. Accordingly, the 

application was withdrawn. 

What happened after that initial application was withdrawn? 

EKPC became a ineniber of PJM in 200.5 for tlie limited purposes of having access to 

purchase and sell power in PJM’s Energy Market and to secure transmission rights as 

necessary. EKPC became a registered market participant of MISO in 2005 for similar 

reasons. Neither of these actions involved transferring functional control of any of 

our transinissioii assets or formal integration into either RTO’s system. In addition, 

EKPC was a inember of MISO’s reserve sharing group until it was discontinued on 
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December 3 1 , 2009. Thus, since tlie withdrawal of our application to join MISO in 

2003 and the filing of tlie Application in this proceeding, we have had periplieral 

iiivolveinent in PJM and MISO, but we have never sought to become fully integrated 

into either RTO. 

What has changed? 

As RTOs continued to develop and mature under the oversight of the Federal Energy 

Regulatory Coininission (“FERC”), EIWC periodically reassessed whether 

membership in an RTO would be cost effective and beneficial for its ineinbers. The 

advisability of recoiisidering whether to .join an RTO was also highlighted iii the 

Focused Managenient and Operations Audit of EIWC conducted by tlie L,iberty 

Consulting Group (“Liberty”). As part of its report, Liberty concluded, “[tllie benefits 

of inembership [in an RTO] inay now exceed the costs; therefore, EKPC should place 

a high priority on perfalining an evaluation as soon as possible.” In addition, Liberty 

recoininended that, “EKPC should hire an independent consultant to determine the 

costs and benefits of IS0  membership.’’ 

Did EKPC take action after Liberty issued its report? 

Yes. EICPC originally engaged ACES Power Marketing (“ACES”) - our energy 

marketing agent - to conduct a preliminary survey and analysis of EICPC’s market 

interactions and positions. 

What did ACES conclude? 

ACES conducted a directional study that looked at several options before ultimately 
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coiicludiiig that joiiiiiig PJM made the most ecorioinic seiise for EICPC. 

Is ACES affiliated with E W C  in any way? 

Yes. EICPC is oiie of the owners of ACES. Liberty expressed some coiiceni in its 

report that ACES may iiot be sufficiently independent. While I did not iiecessarily 

share this conceiii, iii light of tlie long-term iiature of a decision to join an RTO, it did 

inalte sense for EICPC to engage another consultant to provide a inore detailed 

aiialysis about tlie relative benefits of joiiiiiig aii RTO. 

How did EKPC select which consultant to engage? 

EISPC coiiducted a competitive bidding process and ultiinately selected and engaged 

Cliarles River Associates (“CRA”) to conduct an additional assessinelit of the costs 

aiid benefits of joining an RTO. 

Why was CRA selected? 

We were very impressed with the scope aiid scale of CRA’s prior iiivolveineiit in 

conducting cost-benefit aiialysis for various utilities contemplating membership in an 

RTO or similar ai-rangeiiient. Tlie CRA team was very professioiial and thorough 

throughout the course of tlie study. 

Please describe EIWC’s interactions with CRA. 

CRA completed its initial evaluation of EICPC’s potential mernbersliip in a specific 

RTO 011 June 29, 201 1. Tlie results indicated that it would be economically beneficial 

for EICPC to join PJM, based on net present value over a 5 year period beginning iii 

20 13. Various sensitivity analyses were performed with all sceiiarios resulting in 
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positive savings. EICPC subsequently requested that CRA develop an additional 

sensitivity which would reflect the recent Cross State Air Pollution Rules issued by 

the EPA. On September 12, 201 1 CRA issued a modified report that also showed a 

net positive benefit over the 5 year time period. In order to review all other 

reasonable options, EISPC also asked CRA to evaluate EKPC’s potential membership 

in MISO. This update was issued on November 9, 201 1. The results again indicated 

that it was inore beneficial for EICPC to join PJM. 

To make absolutely certain that the benefits of fiilly integrating into PJM were 

clear, we then asked CRA to take a longer look than the 5 year period evaluated. 

CRA expanded its analysis to cover a 10 year period. This proved to be very 

fortuitous tiiriing because, around this same time, natural gas prices declined sharply. 

CRA was able to take this into account and we found that the benefits continued long- 

term even when coilsideling the declining natural gas prices. CRA completed its 

analysis and issued its final report on March 20,2012. 

Illtimately, what did CRA conclude? 

CRA’s Report speaks for itself, but in broad strokes, CRA concluded that there are 

nuinerous qualitative and quantitative benefits to joining PJM. The three key sources 

of benefits of EICPC joiiiing PJM derive froin inore economically efficient 

dispatching of our generation units and purchases of power, advantages afforded by 

having peak load diversity in compaiison to PJM as a whole and the elirriinatioii of a 

long-standing need of EISPC to secure firm, point-to-point transmission service. 
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Although there are new costs associated with PJM’s regional transmission expansion 

planning (“RTEP”) aiid various new administrative fees, tlie estimated net benefit of 

fiilly integrating into PJM is $142 millioii in present value dollars over the first ten 

years. 

Do you have any reservations about the conclusions contained in CRA’s report? 

No. I have read the report several tiines and I believe it is an accurate depiction of 

EIWC’s cui-rent situation aiid a reasonable forecast of what we should expect to see 

happen when we fully integrate into PJM. 

In addition to the analysis carried out by ACES and CRA, did EKPC undertake 

any other steps to determine whether full integration into PJM would be 

beneficial to its members? 

Yes. In addition to ACES’S atid CRA’s evaluations, EIQC’s inanageinent engaged in 

a parallel due diligence process. Mr. Mosier elaborates on tlie nature of these efforts 

in greater detail, but I am personally satisfied that we have spent the time iiecessary to 

make certain that we are entering into this new and loiig-teim relationship with PJM 

well-infoimed of the benefits and obligations that will result. 

As President and Chief Executive Officer, are you the person that kept EKPC’s 

Board of Directors informed of the due diligence efforts? 

Yes. Working with our Board is one of the most important aspects of my position 

aiid I made certain that tlie Board was kept apprised of the work of inailageinelit aiid 

our coiisultaiits throughout the process. 
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Can you give us an idea of the scope and extent of the Board’s involvement in 

the deliberative process? 

A. 

process from tlie beginning. All told, the topic of RTO ineinbership has been an item 

011 the Board’s agenda at twelve of its meetings between May 2010 and March 2012. 

ACES provided an initial presentatioii to the Board about PJM on May 1 1, 201 0. 

That was followed-up by a series of discussions aiid presentations led by myself and 

Mr. Mosier tlirougliout tlie suizlrner aiid autumn of last year. As part of that early 

information sharing process, senior representatives from PJM met witli the Board of 

Directors for a question and answer session in connection witli its October 201 1 

meeting. The Board Risk Oversight Coininittee specifically considered the topic as 

part of its Noveinber 201 1 Coininittee meeting aiid, tlie followiiig montli, 

representatives froin two G&Ts that are current rneinbers of RTOs - iiicludiiig one 

that is cull-eiitly a member of PJM - inet with tlie Board to discuss their experiences 

and what they perceived to be the pros and cons for tliein operating inside of an RTO. 

Certainly. The Board of Directors has been substantively involved in the 

On December 6, 201 1, based upon the results of tlie above noted reports, 

presentations aiid iiifonnatioii gaiiied froin other parties, EKPC’s Board authorized 

Maiiageineiit to begin substantive discussioiis and negotiations with PJM regarding 

the tenns of iiitegratiiig EI‘PC into its system. In response to that authorization, 

myself, Mr. Mosier and Mr. McNalley all made separate presentatioiis or repoi-ts to 

the Board regarding various aspects of tlie negotiations and updates on the evaluative 
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effort in January and February of this year. The Board was given a copy of CRA’s 

report and received a presentation fi-om Mr. L,uciaiii, tlie leader of the CRA team, at 

its March 13, 2012 regular meeting. Mr. Aiiiadou Fall of ACES also appeared before 

the Board on that same date. At a special meeting held on March 22, 2012, EI(PC’s 

Board approved a resolution to take the necessary steps - including seeking 

appropriate regulatoiy approvals - to becoi-ne a fully integrated ineinber of PJM. 

Thus, as you can see, the Board has been closely involved in tlie process of evaluating 

fiill integration into PJM from the outset. 

Can you provide a copy of the Board’s resolution authorizing EIQC to seek full 

integration into PJM? 

Yes. A copy of tlie resolution is attached to my testiinoiiy as Exhibit ASC-1. 

How does fully integrating into PJM align with EKPC’s strategic plan? 

F~illy integrating into PJM is consistent with EICPC’s strategic plan. One of EICPC’s 

strategic objectives is to use its generation and transinission assets to deliver reliable 

and affordable energy. Iiitegrating into PJM suppoi-ts this initiative as we will be able 

to inaxiinize tlie value of our existing resources, purchase power and dispatch units 

inore econoinically and avoid costs associated with firm, point-to-point transinission 

service. In addition, as Mr. McNalley explains in his testimony, participating fully in 

PJM will help us in our strategic goal of building financial strength and stability. 
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11. OVERVIEW OF THE TRANSACTION 

Let us now talk more specifically about what EKPC is requesting approval to 

actually do in this proceeding. Can you give us a general description of what 

EKPC proposes? 

Yes. EIWC desires to become fiilly integrated into PJM for the purpose of being able 

to participate in PJM’s Energy Market and RPM capacity market. To do this, we 

inust become signatories to the PJM Transmission Owners Agreement and the PJM 

Reliability Assurance Agreement arid transfer fuiictional control of our Trarisrnission 

Facilities - a teiin which is defined in the agreements and specified with particularity 

in the exhibit to Mr. Mosier’s testiinoiiy - to PJM iii its capacity as system operator. 

As a fully integrated meiiiber of PJM, we will also participate in RTEP and other 

administrative committees aiid task forces established by PJM. In shoi-t, we intend to 

work within tlie PJM coiistruct to achieve the maximum possible benefits for our 

Members. 

Why is Commission approval necessary in this case? 

Traiisferriiig functional coiitrol of our Transmission Facilities is covered by KRS 

278.21 8 which requires tlie Commission to pre-approve the transfer of control of 

assets that have ai1 original book value of $1 million or more when the assets will 

coiitiiiue to be used to provide the same or similar service to EICPC and its Members. 

The statute you have referenced includes a two step analysis. First, the 

Commission must determine whether the transfer of control is for a proper 
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purpose. Second, it must determine whether the transfer is consistent with the 

public interest. I understand that you are not an attorney, but can you tell us 

whether you believe this transfer of functional control of Transmission Facilities 

is for a proper purpose? 

Traiisfei-riiig fuiictioiial control of the Traiisinissioii Facilities is clearly for a proper 

purpose. The Application points out that a “proper purpose” is anything within the 

legitimate objects of a public utility. As a rural electric cooperative corporation 

established under KRS Chapter 279, EIWC has a very broad puiyose to provide 

electric service to its members. Fully integrating into PJM will allow us to provide 

the same, or better, seivice to our custoiners at inore affordable rates. Therefore, tlie 

proposed transfer of fuiictioiial control of the Transmission Facilities is clearly for a 

proper puiyose under the statute. 

The second step of the analysis is to determine whether a transfer of control is 

consistent with the public interest. This has been interpreted to mean that the 

proposed transfer will not adversely affect the existing level of utility service or 

rates or  that any potentially adverse effects can be avoided through the 

Commission’s imposition of reasonable conditions. Do you believe that EIQC’s 

existing utility service or rates will be adversely affected by this transfer of 

functional control of Transmission Facilities? 

The transfer of fiuictional control of our Traiisinissioii Facilities will have 110 adverse 

affect on the existing level of EIQC’s utility service or rates. To the contrary, 

11 
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EICPC’s service will be eidianced aiid the rate impact should be positive to our 

Members. Mr. Mosier describes the operational aspects of the transfer of functional 

control in liis testiinoiiy and Mr. McNalley describes the rate impact in his testimony. 

The Commission has also held that it should be demonstrated that a proposed 

transfer is likely to benefit the public through improved service quality, 

enhanced service reliability, the availability of additional services, lower rates or 

a reduction in utility expenses to provide present services. Such benefits, 

however, need not be immediate or readily quantifiable. Will this transfer of 

functional control satisfy any of those requirements? 

Yes. Becoming fiilly integrated into PJM will help with our service quality and 

reliability as Mr. Mosier explains. The CRA report also details how we will be able 

to enjoy significant avoided costs aiid expenses upon our full integration. Mr. 

McNalley, in his testimony, quantifies that tlie total estimated savings to Members is 

between $1 and $3 per MWh. Some of tliese benefits are iininediately quantifiable, 

while otliers will be reflected in inargins over tlie long-term. On whole, transferring 

fiinctional control of our Transmission Facilities to PJM will enhance network 

reliability and lower the total cost of electric service to EICPC’s Members. Tlie 

transfer of fiiiictional control of EKPC’s Transinission Facilities is therefore 

coiisistent with tlie public interest. 

Are you aware that the Commission has imposed conditions on its approval of 

similar applications made by other utilities? 

Q. 

A. 

Q. 
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Yes. As pai-t of our due diligence, we reviewed each of the Commission cases 

involving tlie transfer of fiiiictioiial control of traiisinissioii assets to or from an RTO. 

Is EI-C willing to agree to any of the conditions that the Commission has 

imposed in the past? 

Yes. EIWC is willing to agree to two conditions. First, tlie Coinmission has required 

that aiiy deiiiaiid response programs entered into between PJM aiid a customer of a 

jurisdictional utility must be the subject of a special contract between tlie utility and 

tlie customer and that this contract be preapproved by the Coinmission. We 

understand the Cominissioii’s position 011 this issue and agree with it. Accordingly, 

we would agree to a condition that states something along the lilies of: “No custoiner 

of EICPC will be allowed to participate in aiiy PJM demand response program until 

that customer has entered into a special contract with EKPC that has been approved 

by tlie Coinmissioii.” Second, the Coininission has required utilities to agree that 

granting approval of tlie transfer of fiiiictioiial control of traiisinissioii assets does not 

impair or adversely affect tlie Cominission’s jurisdiction iii any respect. We also 

agree with that position and therefore would accept a condition which said soinething 

along tlie lilies of: “Approval of tlie Application will not diminish tlie Cominission’s 

jurisdiction or authority with respect to its review and prescription of rates for EKPC 

based upon tlie value of its property used to provide electric service; tlie obligation of 

EKPC to file integrated resource plans; tlie obligation of EICPC to provide bundled 

generation aiid traiisinissioii service to its members; aiid EKPC’s obligation to obtain 
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a certificate of public convenience and necessity prior to coininenciiig constiiiction of 

any electric geiieratioii or transmission facility.” 

Are there any other conditions which the Commission has imposed in the past 

which EIWC does not believe should not apply in this particular case? 

Yes. Tlie Commission lias imposed other types of conditions upon investor owned 

utilities such as cost sharing mechanisms for off-system sales and limitations upon the 

ability to participate fully in the RPM capacity market. Tlie first type of coiiditioii 

does not apply to EIQC as our equity owners are also our ratepayers. Tlie second 

type of condition would significantly and inatei-ially lessen the value of PJM 

integration for EICPC and its Members as Mr. Mosier and Mr. McNalley explain in 

their testimonies. We don’t believe that eitlier of these types of conditions should 

apply in this proceeding. 

111. OTHER REGULATORY APPROVALS 

Are any other regulatory approvals required for EKPC to become fully 

integrated into PJM? 

Yes. We inust also receive approval froin FERC. In addition, though it is not strictly 

a regulatory approval, we will seek the consent of the Rural Utilities Service (“RTJS”) 

as our largest lender. 

What filings are required at FERC? 

EICPC will be required to inalte two filings with FERC. First, EICPC will inalte an 

initial integration filing whicli will request FERC approval to reduce the term of the 
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Fixed Resource Requirement (“FRR’) froin five years to three years. This reduction 

will allow EKPC to move to tlie RPM sooner, subject to Corninission approval. 

FERC has granted tliis type of relief in prior cases iiivolviiig other utilities integrating 

into PJM. The initial integration filing will also be tlie vehicle for EIQC to have its 

traiisinission lilies classified for FERC’s purposes as either serving a transmission or 

distribution function. Second, EKPC will file an application to coiifonn PJM’s tariff 

to tlie fact of EICPC’s participation in PJM as a fully integrated member. One of the 

iiiore significant aspects of this filing will be the updating of EI<PC’s traiismission 

revenue requirements for purposes of detenniiiiiig EICPC’s allocation of traiisinissioii 

reveiiues witliiii PJM. We do not aiiticipate any difficulties in obtairiiiig FERC 

approval. Siiice both of these filings are iioii-adversarial in nature, it is likely that 

they will not be made uiitil tlie fout-tli quarter of 201 2. 

Q. What does RUS require? 

Rased upon review of the RIlS Loan aiid Mortgage Agreements, we found no explicit 

requirement for EKPC to seek RTJS approval prior to joining PJM. However, since 

these docuineiits were drafted prior to the coiiteinplatioii of any RTO membership, 

EIQC contacted a representative at RUS wlio coiifinned tliat EKPC should seek tlie 

consent of RUS prior to joining. This request will be rnade in the fonn of a letter and 

will coiitaiii the econoinic and operatioiial justification for joiiiiiig PJM. EKPC does 

not anticipate aiiy obstacles in receiving RUS’s consent. 

IV. SUMMARY 

15 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Q. 

A. 

Q* 

A. 

Q. 

A. 

Q. 

Would you like to summarize your testimony? 

Yes. EICPC lias been proactive and diligent in continually assessing tlie relative costs 

and benefits of joiiiiiig an RTO siiice tlie idea first arose a decade ago. With the 

assistance of veiy capable consultants, we have evaluated alternatives aiid have settled 

upon the option that will bring the most value to EKPC and its Members. Our Board 

has undei-talwi an exteiisive and comprehensive effoi-t to understand and evaluate the 

various issues which come into play as part of a decision of tliis nature and lias 

strongly endorsed the decision to seek full integration into PJM. This will result in 

material benefits for our Members and there will most certainly be no adverse service 

or rate impact as a result. We are williiig to agree to the coiiditioiis the Coininissioii 

has imposed in tlie past which fit our situation and we are working diligently to secure 

tlie requisite approval and consent froin FERC and RTJS. Accordingly, we would 

respectfully request tlie Coininissioii to approve the Application. 

Based upon your testimony here today, is it your personal and professional 

opinion that E1-C becorning fully integrated into PJM is for a proper purpose? 

Yes. 

Based upon your tcstimony here today, is it your personal and professional 

opinion that EKPC becoming fully integrated into PJM is also in the public 

in teres t? 

Yes. 

You are sponsoring one exhibit, the Resolution of the Board of Directors 
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7 A. Yes. 

identified as ASC-1, and incorporating it by reference into your testimony. Can 

you state whether this exhibit was either prepared directly by you or by someone 

working under your supervision and direction? 

Yes. The resolutioii was prepared by sorrieoiie working directly under iny supervisioii 

aiid direction. I also helped lead the Board ineetiiig iii which it was adopted. 
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VERIFICATION 

COMMONWEALTH OF KENTUCKY 

COUNTY OF CLARK 

The undersigned, Antlioiiy S. Canipbell, after being cldy sworn, deposes and says that lie 

is the President and Chief Executive Officer of East Kentucky Power Cooperative, Inc., and that 

the matters set forth in the foregoing testimony are true and correct to the best of liis luiowledge, 

iiiforrriation and belief. 

I'd Subscribed and sworn to before iiie by Antliony S. Campbell on this 3- day of May, 

20 12. 

hilY COMMISSION EXPIRES NOVEMBER 30,2013 My Commission expires: WD $409352 
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Exhibit ASC-I 

FROM THE MINUTE BOOK OF PROCEEDINGS 
OF THE BOARD OF DIRECTORS OF 

EAST KENTUCKY POWER COOPERATIVE, MC. 

At a special meeting of the Board of Directors of East Kentucky Power Cooperative, Inc. 

held via teleconference at the Headquarters Building, 4775 Lexington Road, located in 

Winchester, Kentucky, on Thursday, March 22,2012 at 1 :00 pm., EDT, the following business 

was transacted: 

Approval for EKPC to Pursue Membership in the PJM RTO 

After review of the applicable information, a motion to approve for EKPC to pursue 
membership in the PJM RTO was made by Wayne Stratton, seconded by Tom Estes, and passed 
by the full Board to approve the fallowing: 

Whereas, the Board of Directors ((CBoard”) of East Kentucky Power 
Cooperative, Inc. (“EKPC”), by and through its Strategic Issues Committee, 
has performed a complete and thorough analysis of the risks and benefits 
related to membership in a regional transmission organization (“RTO”) 
generally and more specifically related to membership in either the Midwest 
Independent System Operator (MISO”) or the PJM Interconnection, LLC 
(“PJM”); 

Whereas, the Strategic Issues Committee recommended and the Board at its 
December meeting authorized EKPC’s management to commence 
negotiations with PJM for membership in PJM; 

Whereas, EKPC management has conducted those negotiations with PJM 
with the parties developing a final set of terms and conditions that reasonably 
address EKPC’s interests and issues; and 

Whereas, EKPC and its agents and consultants have conducted hrther 
analyses and due diligence the results of which, consistent with earlier 
analyses, indicate that it is in the best interests of EKPC and its members that 
EKPC become a member transmission owner in PJM; NOW, THEREFORE, 
BE IT 

Resolved, that the Board of Directors hereby approves (1) the delegation of 
authority to EKPC management to develop terms and conditions of EKPC 
membership in PJM with integration beginning on or after June I ,  2013, and 
the execution o f  any and all contracts, agreements or other documents 
necessary to accomplish such membership and integration; (2) the 
authorization of EKPC management to expend reasonable sums of money to 



Exhibit ASC-1 
2 o f 2  

train EKPC staff and to put in place processes, programs and controls meant 
to ensure a successfd integration into PJM, and (3) the authorization of 
EKPC! management to seek regulatory approvals of membership from the 
Kentucky Public Service Commission, FERC, and any other required 
regulatory bodies. 

The foregoing is a true and exact copy of a resolution passed at a meeting called pursuant to 

proper notice at which a quorum was present and which now appears in the Minute Book of 

Proceedings of the Board of Directors of the Cooperative, and said resolution has not been 

rescinded or modified. 

Witness my hand and seal this 22nd day of March 20 12. 

A. L. Rosenberger, Secretay 

Corporate Seal 
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BEFORE THE PUBLIC SERVICE COMMISSION 

In the Matter of: 
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Please state your name, business address and occupation. 

My name is Don Mosier aiid my business address is East Kentucky Power 

Cooperative, Iiic. (“EI<PCY7), 4775 L,exiiigtoii Road, Winchester, Kentucky 4039 1. I 

ain Executive Vice President aiid Chief Operating Officer at EI<PC. 

How long have you been employed by EIQC? 

I have been einployed by EISPC since October 20 10. 

Please state your education and professional experience. 

I obtained my Bachelor of Science degree in civil engineering froin the University of 

Virginia aiid my Master of Rusiiiess Administration degree from tlie Kenan-Flagler 

Rusiiiess School at tlie [Jiiiversity of North Carolina. My professional experieiice 

includes work at Carolina Power & Light (now Progress Energy) in Raleigh, North 

Carolina, developing inerchaiit generation projects and marketing activities, 

regulatory affairs, and nuclear power plant engineering aiid operations. I also was an 

eiigiiieering manager of 1J.S. Operatioiis for Caiiatoiii Corp., a Toronto-based 

engineering firin that provides iiuclear plant engineering and construction services. 

Iininediately prior to joiiiiiig EISPC, I was Vice President of St. Louis-based Ainereii 

Energy Marketing (“AEM’), a subsidiaiy of Aineren Corp. At AEM, I managed 

wholesale power trading, plant dispatch, NERC and SERC compliance, transmission 

and coiigestioii inaiiageinent activities, and custoiiier account inaiiagemeiit for 

Aineren Corporation’s uiiregulated inerchaiit generation fleet located in tlie Midwest 
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I S 0  and PJM RTO. 

Please provide a brief description of your duties a t  EKPC. 

I manage tlie day-to-day operations of power production and construction, power 

delivery, power supply, and system operations. I report directly to Mr. Campbell. 

What is the purpose of your testimony? 

The purpose of my testimony is to discuss the iiiteinal deliberative process that EIQC 

underwent leading to its decision to seek full integration into PJM as well as to 

provide an overview of the operational aspects and benefits ofjoining PJM, and the 

proposed timing of fiilly integrating into PJM. 

11. EIUPC’S DECISION TO FULLY INTEGRATE INTO PJM 

A. CHALLENGES FACING EKPC 

Let us begin with the process that EIUPC went through leading up to its decision 

to seek full integration into PJM. First off, please describe the EIUPC system as 

it currently exists. 

EIQC has approximately $3.1 billion in  assets and currently serves approximately 

52 1,000 customers in 87 ICeiitucky counties through its 16 rneinber distribution 

cooperatives. EKPC owns and/or purchases nearly 3,100 megawatts (“MW’) of 

electric geiieratioii capacity and approxiinately 2,800 iniles of electric transmission 

lines. 

Is EKPC currently a fully integrated member of any regional transmission 

organization (“RTO”)? 
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No. 

What are some of the challenges that face EKPC as a result of not being a fully 

integrated member of an RTO? 

There are three growing challenges that EICPC faces as a result of not being fiilly 

integrated into an RTO. The first is its continued ability to efficiently operate as its own 

dispatch control area and balancing authority. The second, wliicli is closely related, is the 

increasing cost of securing firm transmission access to regional energy markets. The 

third challenge arises froin the amount of reserves that EKPC must maintain in order to 

safely and reliably operate its system and the economic inefficiency that results. 

Explain why operating as a stand-alone dispatch control area and balancing 

authority is becoming increasingly challenging for EKPC. 

EICPC cui-rently operates as its own dispatch control area and balancing authority, so 

it must match generation to its load in a reliable and economic manner. Generally 

speaking, a larger dispatch control area and balancing authority can inore easily 

niaintain stability as individual variations in load become less significant in relation to 

the total system load. EICPC is somewhat of an island, however, as it is sui-rounded 

by PJM to tlie north and east, Kentucky Utilities Company (“KU”) and L,ouisville Gas 

& Electric Coinpany (“LG&E”) to tlie west, and the Tennessee Valley Authority 

(“TVA”) to the south. That means we have to rely only upon our own resources or 

those which are readily available and on a firm transinission path froin our neighbors 

to match generation to load which is not always the most economic choice. 
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Transniission constraints often prevent us from being able to work witli our 

neighbors. Operating 011 a stand-alone basis forces EICPC to forego some ecoiioinic 

oppoi-tiinity witli respect to efficiently dispatcliing capacity to meet load and reduces 

our ability to sell available reserve capacity, especially as a winter-peaking utility. 

You mentioned that the second challenge facing EKPC - increasing costs of 

securing firm transmission access - is closely related to its operation as its own 

dispatch control area and balancing authority. Please explain that connection. 

EICPC cannot sell excess energy or make ecoiiomic eiiergy purchases without having 

a reliable transmission path from tlie market to tlie EKPC system, aiid sales of 

EKPC’s excess energy are frequently coiistrained because of limited traiismissioii 

availability. To assure that such a path is available, EKPC purchased 400 MW of 

long-term, film point-to-point transmission service to facilitate iiiiportiiig power to 

meet EKPC’s reserve and economic purchase needs. The purchase was originally 

made fiom the Midwest IS0 (“MISO”) through EKPC’s interconnection with Duke 

Energy ICentucky, Inc. (“Duke”) in late 201 0. Wlien Duke integrated into PJM 

effective January 1, 20 12, EIQC lost its transmission iiitercoiuiectioii with MISO aiid 

this long-term traiisinissioii lias now transferred to PJM. Maintaining this 

transmission path costs EKPC approximately $7 millioii annually. 

The third challenge you mentioned was nieeting EKPC’s current reserve 

requirement. How is this a challenge to EIUPC? 

EKPC cui-reiitly lias an internal target to maintain a 12% capacity reserve margin - wliicli 
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equals approximately 360 MW - on its winter peak load. In addition to this capacity 

reserve margin, wliicli is used for planning purposes, EICPC must cai-ry operating 

reserves during all periods of tiine. EKPC relies heavily oii the TEE Contingency 

Reserve Sharing Group (“TCRSG”) aloiig with TVA, KU and LG&E to meet the North 

American Electric Reliability Couiicil (“NERC”) imposed contingency reserve standards. 

In this cui-rent reserve sharing arrangement, EIQC must hold back 94 MW of reserves it 

could otherwise sell on the market. 

Would you characterize these three challenges as being material to the efficient and 

economic operation of the EIQC system? 

Yes. Both islaiidiiig and reserve sliariiig limit fleet-wide plant optiiiiization, making 

dispatch less optimal. The ever iiicreasiiig transmission constraints between EKPC and 

potential couiitei-pai-ties and more stringent regulatory requirements we foresee in the 

future continue to place additional economic pressure on EIWC’s ability to operate 

independently. Moreover, our long-teim transinission options are limited. Trarismissioii 

paths sourcing in TVA and I<IJ/L,G&E are limited because of a lack of available long- 

teiin firm transmission with those utilities. Also, the TCRSG reserve sharing agreeinelit 

could be cancelled at aiiy tiine with six month’s notice froin aiiy of the parties to the 

agreement. If that happened, we would find ourselves in a position similar to that which 

faced Big Rivers Electric Corporation when MIS0 limited access to its reserve sharing 

agreeinelit to MIS0 ineinbers. Viewed independently, each of these challenges is 
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significant. When you view them together, busiiiess prudence dictates that EICPC should 

proactively consider options to mitigate these material rislcs. 

Earlier you were asked if EIWC was a fully integrated member of any RTO, but 

now let nie ask you if EKPC is currently a member of an RTO in any capacity? 

EICPC became a member of PJM in 2005 for the limited purpose of being able to 

purchase and sell energy and to reserve transmission service. At that time, EICPC 

became a signatory to the PJM Operating Agreement, a Service Agreement for Finn 

Point-to-Point Traiisrnission Service, a Service Agreement for Non-Finn Point-to- 

Point Transmission Service, a Service Agreement for Network Integration 

Transmission Service and otlier fonns and disclosures. EKPC joined PJM in its 

capacity as an Other Supplier under tlie PJM Operating Agreement and as an Electric 

Utility under the terms of PJM’s Open Access Transmission Tariff. However, EICPC 

is not currently a signatory to either the PJM Transinissioii Owners Agreement or tlie 

PJM Reliability Assurance Agreement. EIQC may only become fully integrated into 

PJM upon tlie execution of the Traiisrnission Owners Agreement and the Reliability 

Assurance Agreement, the transfer of functional control of certain of its transmission 

assets to PJM and its participation in tlie marltets facilitated by PJM. Upon becoming 

signatories to these additional agreements, EKPC will also have the option to change 

its membership status to that of a Transmission Owner or Generation Owner. 

Since 2005, EICPC has also been a Market Participant witliiii MISO. Due to 

the loss of a direct iiitercoiiiiectioii with MISO following the transition of Duke fioin 
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MISO to PJM in 2012, EKPC will be teiminatiiig its inembership in MISO as it fully 

integrates into PJM. EKPC was also a part of the MISO reserve sharing group until 

its discoiitiiiuatioii on December 3 1, 2009. 

So is it correct to say that when some of the docunients and reports considered 

by EXPC talk about “joining” PJM, they are more precisely referring to 

becoming fully integrated into PJM? 

Yes. 

B. SCOPE OF OPTIONS CONSIDERED BY EI(PC 

Did EI-C consider any other options as alternatives to becoming fully 

integrated into PJM? 

Yes. EKPC gave consideration to maintaining the status quo, however, as I 

mentioned earlier, there are significant challenges associated with continuing to 

operate as an island. EIQC also gave consideration to fully integrating into MISO, 

however, when Duke aiiiiouiiced it would transition froin MISO to PJM, we 

recognized that we would be losing our oiily direct iiitercoiinection to MISO. 

Analyses conducted by our consultants confirmed that joiiiiiig MISO was a less 

attractive option than joining PJM under tlie circuinstaiices. We have also made TVA 

and I<U/LG&E aware of our discussions with PJM, but discussions with those entities 

have not resulted in any specific alteniatives being proposed. I would again add that a 

lack of available long-teiin fiiiii traiisinission froin either TVA or I<U/L,G&E limits 

tlie viability of these alternatives. 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

So it became evident that becoming fully integrated into PJM was the best option 

against which to compare liltely scenarios involving the status quo? 

Yes. 

C. THE DELIBERATIVE PROCESS UTILIZED BY EKPC 
IN CONSIDERING INTEGRATION INTO PJM 

Can you describe the actual process that EKPC employed to determine whether 

becoming fully integrated into PJM was preferable to maintaining the status 

quo? 

Yes. Mr. Campbell will speak to the involvement of our Board of Directors in tlie 

deliberative process, but I can describe the efforts of management. Our internal 

deliberatioiis consisted of two primary efforts. First, we engaged extenial consultants 

to conduct independent analysis of the prospect of becoming fully integrated into 

PJM. Second, we conducted our own internal analysis and held direct discussions 

with PJM personnel to discuss various issues. 

Who were your external consultants? 

A preliminary, directional analysis of various energy and capacity iriarltet scenarios 

was conducted by our agent for energy marlteting - ACES Power Marketing 

(“ACES”). We also engaged tlie highly-respected finn Charles River Associates 

(“CRA”) to conduct a second review. CRA’s analysis was totally independent of 

ACES’S analysis. 

Did EKPC’s management assist with CRA’s analysis? 

Tlu-ougliout the evaluation process, EICPC’s management provided whatever 
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information was requested and necessary for CRA to foi-niulate its analytical model as 

well and to assess various scenarios involving variations of tlie base case used for tlie 

analysis. 

What did CRA conclude? 

The CRA Report, wliicli is attached as an exhibit to Mr. Lmiani’s pre-filed testimony, 

concluded that there are nuinerous qualitative and quantitative benefits to joining 

PJM. The three key sources of benefits of EICPC joining PJM are: 1) more efficient 

coininitrnent and dispatch of EICPC’s generating resources leading to lower adjusted 

production costs for EICPC, as a result of: a) eliminating transmission charges; and b) 

participating in a fully integrated regional energy market; 2) advantageous peak load 

diversity relative to PJM as a whole, which results in significantly less planning 

reseives; and 3) avoided long-tam, firm point-to-point transmission charges that are 

currently being illcurred to ensure that EIQC has the ability to import arid export 

power throughout the year. In sum, CRA determined the net expected economic 

benefit of joining PJM, based on a 1 0-year present value, to be $142 million. This 

benefit would serve to reduce the total power cost to EICPC’s 16 ineinber distribution 

cooperatives as well as help mitigate rising costs from current and proposed 

regulations for tlie United States Enviroiiineiital Protection Agency (“EPA”). 

Is CRA’s conclusion consistent with the earlier analysis conducted by ACES? 

Yes. While there are some differences in tlie analytical models, tlie overall results are 

similar. As I mentioned, CRA concluded that the EICPC will realize a $142 inillioii 
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net benefit over tlie first ten years of integration on a present value basis. ACES 

calculated that EKPC would realize ail annual benefit of $12.96 inillion for each of 

the first five years of integration. 

What are some of the differences in the analytical models you mentioned a 

moment ago? 

The two biggest analytical differences are tlie study periods and the inodeling tools 

used by CRA and ACES. ACES perfonlied a five year analysis covering 2012 to 

2016. CRA perfonned a ten year analysis covering 2013 to 2022. Another significant 

difference was that ACES relied upon tlie PROMOD tool for Security Coiistraiiied 

Ecoiioinic Dispatch (“PROMOD”) while CRA used the General Electric Multi-Area 

Production Siinulation Model (“GE MAPS”). Both are useful tools, but in this 

context, the GE MAPS tool has an enhanced degree of sophistication that gives us a 

higher level of confidence iii its accuracy. Mr. Luciaiii describes the GE MAPS tool 

iii inore detail in his testimony. 

What other things did EKPC do to evaluate the merits of becoming fully 

integrated into PJM? 

We coininissioiied our counsel to conduct a legal review of tlie various agreements 

that we will be required to execute as part of the integration. Without waiving any 

applicable privileges, I can say we are comfortable with our current understanding of 

the rights and obligations that we will enjoy and accept under both the Traiisinissioii 

Owners Agreeinent and the Reliability Assurance Agreement. 
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Q. Did you undertake any additional efforts to evaluate the merits of becoming 

fully integrated into PJM? 

Yes. We have inet directly with PJM managers and other personilel and have held 

several conference calls with tliein to further resolve any questions we might have 

had. In late February, we tendered a number of written questions to PJM, which they 

answered in March. All of this is in addition to tlie many, many internal meetings we 

have held to discuss our optioiis and to evaliiate the coiisultaiits’ findings. 

How have the evaluative and deliberative efforts you have described above been 

communicated to EKPC’s Board of Directors? 

As Mr. Campbell’s testimony explains, EKPC’s Board of Directors was kept tiinely 

advised of developments as we went tlirough tlie various analytical exercises I have 

described. 

Is it your opinion that EICPC has engaged in a thoughtful, comprehensive and 

deliberative process in evaluating whether to seek full integration into PJM and 

that the analysis produced by that process is objective, independent and 

credible? 

A. 

Q. 

A. 

Q. 

A. Yes. 

111. OPERATIONAL ASPECTS & BENEFITS OF FULL INTEGRATION INTO PJM 

A. PJM’s OPERATIONS 

Q. EKPC is seeking to enter into a long-term commercial relationship with PJM. 

Please describe PJM as an entity and its major lines of business. 
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A. PJM is a federally regulated RTO, headquartered iii Valley Forge, Pennsylvania, that 

coordinates tlie inoveineiit of wholesale electricity in all or parts of 13 states and the 

District of Columbia. PJM acts independently and impartially in inanaging tlie 

regional transmission system aiid the wholesale electricity inarlcet, ensuring the 

reliability of tlie largest centrally dispatched electric grid in North America. PJM 

operates as a not-for-profit coinpaiiy aiid has inore than 750 inenibers, iiicluding 

power generators, transinissioii owners, electricity distributors, power inarlceters and 

large consumers. PJM has three principal lines of business. It operates the power grid 

as an independent system operator. It facilitates inarlcets for eiiergy, capacity and 

ancillary services. It also coordinates regional transmission planning. 

Please describe PJM’s operation as an independent system operator. 

PJM inoiiitors the higli-voltage electric traiisinission grid 24 hours a day, every day of 

the year. PJM keeps the electricity supply and demand in balance by telling power 

producers how much eiiergy should be generated and by adjusting import and expoi-t 

traiisactions. PJM reports that it currently dispatches approximately 1 85,600 MW of 

generating capacity and demand response resources over 6239 1 iniles of traiisiiiissioii 

lines by relying upon teleinetric data fi-om approximately 74,000 points on the electric 

grid. More than 60.1 inillioii people live in the PJM region. 

Please describe the various markets that PJM facilitates to the extent that they 

are relevant to EKPC’s application. 

PJM coordinates tlie continuous buying, selling aiid delivery of wholesale electricity 

Q. 

A. 

Q. 

A. 
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tlirougli its Interchange Energy Market (“Energy Market”). PJM’s Energy Market 

establishes a market price for electricity by matching supply with demand using 

online interfaces for members with continuous real-time data. The Energy Market is a 

two-settlement (Day-Ahead and Real-Time) market using hourly locational marginal 

prices (“LMPs”) aiid financial traiisrnission rights (“FTRs”). Under the PJM 

Operating Agreement, PJM will schedule in advance aiid dispatch generation on the 

basis of least-cost, security-constrained dispatcli and the prices and operating 

characteristics offered by sellers within and into the PJM Region, continuing until 

sufficient generation is dispatclied to serve the energy purchase requireinelits of such 

region and buyers out of such region, as well as the requireiiients of tlie PJM Region 

for ancillary services provided by such generation. Scheduling aiid dispatch is 

conducted iii accordance with applicable scliedules to the PJM Tariff aiid Operating 

Agreement. Market participants, such as EKPC, are able to follow energy market 

fluctuations as they occur and quickly respond to price signals bringing supply 

resources to the region when demand is high. 

PJM also spoiisors a capacity market which creates a long-term price signal 

for tlie cost of capacity needed to reliably serve load within tlie PJM system. The 

capacity inarltet basically uses a three year planning horizon - with opportunities for 

adjustinelits in tlie interim - to establish pricing for capacity. This, in tuim, attracts the 

iiivestinent that is necessary to make sure that adequate capacity exists when needed. 

Unlike the Energy Market which operates on a daily basis, tlie capacity market 

14 



1 

2 

3 

4 

S 

6 

7 Q. 

8 

9 A. 

10 

11 

12 

13 

14 

1s 

16 

17 Q. 

18 A. 

19 

20 

21 

generally functions on a quarterly schedule. 

Tliougli tliey are less relevant to EKPC’s decision to become fully integrated, 

PJM also administers various ancillary services, demand-response initiatives, 

financial transmission rights and reserve markets. Overall, PJM advertises that i t  has 

administered inore than $103 billion in energy aiid energy-service trades since its 

markets first opened in 1997. 

Please describe PJM’s role in coordinating regional transmission expansion 

planning. 

P JM iiianagcs a sophisticated regional transmission expansion plaiining process 

(“RTEP”) for transinission expansion to ensure tlie continued reliability of tlie electric 

system. PJM is responsible for maintaining tlie integrity of tlie regional power grid 

aiid for managing changes and additions to tlie grid to accorniiiodate new generating 

plants, substations and traiisinission lilies. PJM analyzes and forecasts tlie future 

electricity needs of tlie region so that its planning process ensures that the growth of 

tlie electric system takes place efficiently, in an orderly fasliion, and that reliability is 

maintained. 

Do any other utilities in Kentucky participate in PJM? 

Yes. Duke and Kentucky Power Coinpaiiy are both fblly integrated inembers of PJM. 

In addition, Big Rivers Electiic Corporation, KTJ and L,G&E are also inembers of 

PJM according to tlie schedule of members attached to tlie PJM Operating 

Agreement. Finally, AEP Kentucky Transmission Company, Iiic., which has filed an 
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application for a certificate of public convenience and necessity to operate as a public 

utility in ICentucky, is also identified as a current ineinber of PJM. 

B. OPERATIONAL DEVELOPMENTS UPON FULI, INTEGRATION 

One of the most significant aspects of becoming fully integrated into PJM is the 

transfer of functional control of EKPC’s transmission assets to PJM. Can you 

identify what transmission assets will have their functional control transferred 

to PJM? 

Yes. Tlie PJ M Operating Agreement and Transinissioii Owners Agreement refer to 

PJM assuining operational control over “Transmission Facilities,” which is a defined 

term in both Agreements. Exhibit DM-1 to my testiimny provides a detailed 

schedule of Transmission Facilities for which hnctional control will be transferred to 

PJM. Wlieiiever I use the term “Transinission Facilities,” I ani referring to these 

assets. 

Why is a transfer of functional control of EIWC’s Transmission Facilities 

necessary to become a fully integrated member of PJM? 

Tlie transmission grid can be operated most reliably and efficiently when there is a 

centralized dispatch of generation resources and transmission capacity. To 

accomplish this for Generation Owners aiid Transinissioii Owners within tlie PJM 

system, tlie Traiisinissioii Owners Agreement and Operating Agreement grant PJM 

tlie right aiid authorization to use tlie transmission capacity of EICPC’s Transmission 

Facilities that is required to provide seivice under the PJM Tariff and to resell 

16 



1 

2 

3 

4 Q- 

5 

6 A. 

7 

8 

9 Q. 

10 

11 A. 

12 

13 

14 

15 

16 

17 

18 

19 Q. 

20 

21 A. 

transmission service using sucli capacity. PJM will compensate EKPC for tlie use of 

its transmission capacity by distributing certaiii revenues to EIWC as set forth in tlie 

PJM Tariff and tlie Transinissioii Owiiers Agreement. 

By transferring functional control of the Transmission Facilities to PJM, does 

EIWC lose any ownership interest in those assets? 

No. The transfer of fiinctional control is purely for operational purposes. Tlie 

Transmission Facilities remain the property of EKPC and EKPC retains responsibility 

for their inainteiiailce and upkeep. 

How will EKPC’s operational and planning processes change as a result of 

becoming fully integrated into PJM? 

EICPC’s operational and planning processes will change in two fiindainental respects. 

First, rriaiiy of our routine, day-to-day operations, which are currently integrated, will 

take on inore distinct and separate existences witliin the overall PJM framework. 

Second, our planning effoi-ts will be supplemented by tlie inclusion of a broader 

regional perspective in those processes. This means that we will have tlie same 

responsibilities for meeting our existing load safely, reliably and affordably, but we 

will be doing so, in pai-t, in tlie context of regional operational and planning 

processes. 

Please elaborate on the aspects in which EKPC’s day-to-day operations will 

change. 

Broadly spealting, EICPC’s day-to-day activities will change as production operations, 
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transmission operations, and load iiianagement functions will be inore segregated 

from one another. Production operations will “bid” generation into the Day Ahead 

and Real Time components of the PJM Energy Marltet. The Transmission Facilities 

will be under the control and direction of the PJM system operator, and EKPC will 

become its own zone or sub-zone in the PJM system. This ineans that we will 

separate the fiiiictions of dispatch and transmission operations, which will be directed 

by PJM, fi-oin the functions of load managenient, which we will continue to manage, 

but within a broader overall context. 

With respect to production operations, please describe the Day Ahead and Real 

Time Markets. 

The Day-Aliead Marltet (“DA”) is a forward inarltet in which hourly L,MPs are 

calculated for the next operating day based upon the total generation offers, demand 

bids and scheduled bilateral transactions that are provided to PJM each day. The 

Real-Time Market (“RT”) is a balancing spot market in which current L,MPs are 

calculated at five-minute intervals based on actual grid operating conditions and the 

inevitable deviations between what was expected to occur DA and what actually 

occurs in RT. Weatlier as well as unexpected generation and transinissioii outages or 

contingeiicies can iiifluence thc market in RT. PJM settles transactions hourly, 

including any deviations which niay have occurred, and issues invoices to market 

participants monthly. 

Will EKPC participate in the Day Ahead and Real Time markets? 
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Yes. Each day, EIQC will bid its estimated Member loads into the Day Ahead 

market. It will also bid its available geiieratiori resources into the Day Ahead market, 

including any interruptible loads and our Direct L,oad Control resources that EIWC 

may bid as Deinaiid Response resources. The sum of all demand for load within the 

PJM system is then compared to the sum of all capacity resources bid into the Day 

Ahead market. Based upon a iiuinber of factors, but principally supply and demand, 

PJM then determines the LMP for each delivery point within PJM and uses that LMP 

to deteiiiiiiie which generation resources should be dispatched on tlie following day - 

tlie operational day - to arrive at the most efficient and economic result. EICPC’s 

generators will receive iiistructioiis from PJM on when and to what extent to generate 

electricity on tlie operational day. To tlie extent that tlie load forecasts may prove to 

be incorrect or a contingency occurs somewhere within the system, the Real Time 

market provides a baclaip for buying and selling power as needed on the operational 

day. Thus, by giving PJM the ability to dispatch our generation resources, we gain 

the ability to share in tlie overall economic benefit of participating in a much larger 

energy marlet. This should mean that our production costs will decrease aiid our 

purchase of ecoiioinic power will increase -both of which are beneficial to our 

Members. EKPC will maintain the responsibility for inaiiitenance and upkeep of our 

capacity resources. 

With respect to transmission, how will EIWC’s operations change? 

The change is very similar to the change I described for generation resources. PJM 
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will assume responsibility for niaiiagiiig our electric transmission grid. In exchange 

we will have tlie ability to share in tlie benefits of making our grid part of a inucli 

larger grid. As we transfer hiictional control of the Traiisrnission Facilities to PJM, 

we will also need to coordinate maintenance and any outages with PJM. EKPC will 

retain tlie responsibility for inaintenaiice and upkeep of the Transmission Facilities. 

The last day-to-day operational change you mentioned was load management. 

Wow will EKPC’s activities change in this respect once it joins PJM? 

We will continue to inoiiitor our system as we have done before. However, as pai-t of 

a larger interconnection, we will also work with PJM’s regional transinission 

managers to proactively identify iinbalances quickly and to prevent any adverse 

impacts to EKPC or our neighbors’ systems. As a fully integrated ineinber of PJM, 

iinbalances on tlie EIQC system are managed far more efficiently and inore cost 

effectively than on a stand-alone basis by virtue of the market’s overall size and 

diversity of resources. 

Will integrating into PJM impact EIU’C’s current interconnection agreements in 

any way? 

No. The substance of these agreeinents will not change; however, PJM will become a 

signatory to the agreements. 

Let us go back to the other type of procedural changes you mentioned, which 

were changes in EKPC’s existing planning processes. Please elaborate on the 

aspects in which EIU’C’s planning processes will change. 
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The biggest changes will be in the areas of capacity planning and traiisinission 

expansion planning. PJM has mature processes in place for both of these important 

aspects of utility management. By participating in PJM’s capacity market, EItPC will 

add a new level of scrutiny to its existing generation resource planning efforts. 

Likewise, PJM’s RTEP process assures that reliability and congestion issues are 

addressed prospectively by assuring that transmission planning happens on a suitable 

scale and timely, recuning basis. 

Describe how the PJM capacity market is structured. 

PJM’s capacity market is structured around its Reliability Pricing Model (“RPM”). 

lJnder the RPM regime, Generation Owners typically make capacity cornmitinents 

three years in advance to ensure price certainty. This, in turn, creates a long-term 

price signal that helps to attract the investment that is needed to assure reliability 

throughout the entire PJM region. One important innovation in the RPM structure is 

the inclusion of demand response aiid traiisinission assets as resources along with 

traditional forms of generation capacity. In that respect, the RPM cornpliineiits and 

supplements the RTEP process. IJnder RPM, EItPC may bid its entire generation 

capacity into the market, but it will also have the option to self-supply its load aiid 

einploy any bilateral contracts that it may choose to enter into for the procurement of 

power. Any remaining capacity requireinents are secured through recurring capacity 

auctions. 
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In practice, it works like this: the delivery year for PJM starts on June 1” and 

ends on May 3 1 ’‘ of tlie following calendar year. For each such delivery year, PJM 

holds a Base Residual Auction (“BRA”) tliree years prior to tlie delivery year in 

question, which would be in the month of May. In May 2013, the BRA will be held 

for deliveiy year 2016/2017. PJM then holds the first of three incremental auctions 

for that same delivery year 16 montlis later in Septeinber - or 20 months before the 

delivery year in  question begins. PJM holds the second incremental auction 10 

months after that, which would be the niontli of July and just 10 months before the 

delivery year begins. The third and final incremental auction for the delivery year 

takes place in February - four months before tlie start of the delivery year in June. 

Tlius, PJM’s capacity auctions are spaced out through tlie calendar year, but each 

auction of tlie year is focused upon a different deliveiy year. 

You mentioned that EI-C niay either bid all of its generation capacity into the 

PJM capacity market or it niay self-supply its load requirements. What is the 

distinction between these two options? 

The RPM is structured so that all of the generating resources within the PJM system 

are bid into a coniinon capacity market. This allows for the greatest market efficiency 

and dispatching of resources and provides clear pricing signals to incentivize new 

generation to be built. However, tlie RPM also conteinplates that some utilities may 

prefer, or be required, to hold back sufficient generation resources to be able to supply 

all or a significant poi-tion of their native load. The later scenario involves what is 
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called a Fixed Resource Requireineiit (“FRR’) plan. To ease tlie integration process 

of a new Generation Owner such as EIWC into PJM, we inust initially participate in 

the PJM capacity market on an FRR basis until we are able to participate in a full 

capacity auction cycle. Generally speaking, tlie RPM without the FRR is tlie most 

efficient option because it carries with it a lower reserve requireineiit and the greatest 

benefit to EIWC’s Members. 

How will EIWC participate in the PJM capacity market? 

EKPC will be required to submit a FRR plan for the 201 3/14,2014/15 and 201 5/16 

delivery years since the Base Residual Auctions for those delivery years will have 

already taken place prior to EICPC’s integration. However, EICPC could, and intends 

to, participate in tlie RPM auction begiiiniiig in the 201 6/17 delivery year, which 

means it would participate in the Base Residual Auction held in May 2013. During 

tlie initial FRR period, EKPC could only sell any additional capacity unneeded to 

meet its FRR reserve requireinents in tlie increineiital RPM auctions for each delivery 

year scheduled to take place over time or bilaterally to other PJM inembers in need of 

capacity. However, EIQC would be required to hold back an additional 3% of its 

reserve requireinents during tlie period in which it operates on an FRR basis. This 3% 

holdback requireinelit inaltes an FRR plan less economic for EKPC as it would reduce 

EKIPC’s savings somewliere between $3 million and $9 inillion per year. Mr. 

McNalley explains in his testimony that this equates to an approximate 20% reduction 

in the per MWli savings o ~ i r  Meinbers would otherwise expect. Participation under 
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tlie traditional RPM approach will yield greater savings to EIWC due to the reduced 

reserve requireinent and is a material consideration in our decision to seek fill1 

integration into PJM. 

You also mentioned that EKPC may use demand resources and transmission 

construction in the capacity market process. Will it likely do so? 

EIGC is aware that the Coiniiiission lias imposed conditions in the past with regard to 

wlietlier customers within a utility system may participate in an RTO sponsored 

demand response prograin. As Mr. Campbell states in his testimony, EKPC is willing 

to accept a similar coiidition in this case, however, I would note that we are asking in 

our Application that each of our existing inteimptible loads and our Direct Load 

Control program be included iii PJM’s Demand Response program as of tlie first day 

that we fully integrate into PJM. We have not made any decisions about using 

transmission capacity or other demand response prograins, but would routinely 

evaluate those resources in tlie context of our own service needs and in the context of 

PJM’s capacity auctions. 

On page 30 of its Report, CRA assumes that Cooper Unit 1 and the four Dale 

lJnits are retired in 2015. Is it EKPC’s plan to retire these units? 

No. At this time, EIQC lias not made a decision to retire these units. As indicated in 

EIQC’s 201 2 Integrated Resource Plan (“IRP”), EKPC is soliciting Requests for 

Proposals to deteiiniiie if retrofitting existing generating units, purchasing power, or 

constructing new facilities is the most cost-effective alternative to meet EPA rules. 
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Tlie assumption for tlie CRA study was that tlie existing five coal fired geiieratiiig 

units (4 units at Dale and Cooper Unit 1) would be replaced with a resource whose 

cost and operating characteristics are similar to a combiiied cycle facility. 

Please describe how RTEP works? 

PJM’s RTEP process is designed to identify transinissioti system upgrades and 

eiiliaiiceineiits that are necessary to provide for tlie operational, ecoiioinic and 

reliability requirements of the PJM system. Thus, RTEP iiicorporates transmission, 

generation aiid load response projects to meet all load-serving obligations. PJM 

applies plaiiiiiiig and reliability criteria over a fifteen-year horizon to identify 

transmission constraints aiid other reliability coiiceiiis. Traiisinissioii upgrades to 

mitigate identified reliability criteria violatioiis are tlien examined for their feasibility, 

impact and costs, culiniiiating in one plan for the entire PJM footprint. 

What role will EKPC have in RTEP planning? 

EKPC will have a limited role in RTEP plaiiniiig for bacltboiie projects. It will have a 

larger role in the planning of local projects of wliich it would be the spoiisor or a 

beneficiary thereof. 

Will EIOPC’s involvement in the PJM Capacity Market or RTEP have any 

impact upon the Commission or its jurisdiction over EKPC, particularly with 

regard to integrated resource planning? 

There will be no impact. Joining PJM will not affect the Commission’s ,jurisdiction 

and we will continue to be subject to all of the same state requirements under wliich 
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we currently operate. EIQC will continue to engage in system planning in 

accordance with the integrated resource planning process. Mr. Campbell speaks to 

tlie issue of the Coinniissioii’s jurisdiction in his testimony and one of the coiiditioiis 

to wliich EICPC is willing to agree is that it be expressly understood that this transfer 

of hiictioiial control of EICPC’s Transmission Facilities will not alter or affect the 

Commission’s jurisdiction. 

Apart from the operational and planning changes you have already described, 

are there any other significant operational or planning aspects of becoming fully 

integrated into PJM that should be mentioned? 

Yes. Although it is not a change froin the status quo, EKPC plans to reinaiii a inernher of 

the TCRSG. This will help assure that our integration into PJM does not have an adverse 

impact upon any of our cun-ent reserve sliming partners. EICPC became a inernher of tlie 

TCRSG in Noveinher 2009 in order to comply with NERC rules regarding reseive 

requirements. Although EKPC will not need to reinaiii a member of tlie TCRSG 

followiiig its integration into PJM, it plans to reinaiii a member so as to avoid any 

disruptioiis to TVA, ICU or LG&E. PJM has been advised of EICPC’s iiitentioiis in this 

respect and is willing to administer EKPC’s participation in tlie TCRSG as necessary. 

EIQC has been advised by TVA, KIJ and L,G&E that each of them agrees with this 

ai-rangeineiit. 

Will remaining a member of the TCRSG inhibit EKPC from realizing any of the 

anticipated benefits of full integration into PJM? 
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No. There is aii aiiiiual administrative fee, approxiinately $120,000, that we will 

coiitiiiue to pay as a meinber of tlie TCRSG. Because of tlie greater iiuinber of 

resources available as a fully integrated ineinber of PJM, EKPC anticipates that the 

costs of reinaiiiiiig a ineinber of the TCRSG will likely be less to meet its obligation 

than if it maintained the status quo. 

Will any of your Owner-Members notice the operational changes you have 

described above? 

No. For our Members it should be a transparent developinent of our operations 

wliereiii they will notice no discernible change in the services we currently provide. 

Will any of your Owner-Members’ Members notice the operational changes you 

have described above? 

With tlie possible exception of interruptible loads, the single largest of which is 

Gallatiii Steel (“Gallatin”), the transfer of fuiictional coiitrol of EICPC’s Transmission 

Facilities to PJM and resulting operational changes should again be transparent to our 

ultimate elid users. We do iiot foresee any adverse impacts upoii our continued ability 

to provide safe, reliable and affordable service throughout the EICPC system. If 

anything, tlie service we provide will be iiiore reliable and inore affordable. 

You alluded to the fact that there might be an impact to Gallatin and other 

interruptible loads. Can you elaborate upon that? 

EIOPC’s aiialysis indicates that to fully realize the capacity value witliiii PJM, EKPC’s 

iiiteii-uptible loads iieed to be enrolled in PJM’s Demand Response Prograin. 
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Operating these prograiiis outside of the PJM program diminishes tlie capacity value 

of these programs by approximately 30 percent. Under tlie current agreement 

between EICPC, Owen Electric Cooperative Corporation and Gallatin, EICPC has tlie 

ability to intell-upt Gallatin’s load. EICPC has six other interruptible loads wliicli will 

also qualify for the Demand Response Program. 

Which of the current Gallatin contract provisions will need to be modified as a 

result of placing Gallatin’s load in PJM’s Limited Demand Response Program? 

There are two portions of the Gallatin contract that will require modification. First, 

Provision 7 of the Gallatin contract will need to be modified to state that PJM and/or 

EKPC can call for a physical iiitei-niptioii to allow the Gallatiii load to act as a 

capacity resource during einergeiicy conditioiis in PJM. Second, as a result of joining 

PJM, Provision 13 of tlie Gallatin contract relating to regulation is no longer 

applicable and will need to be deleted as PJM will be providing regulation to Gallatin. 

Will modifications will be required to the contracts of the other six interruptible 

loads? 

We anticipate that there may be some modifications that are necessary and such 

modifications will be filed with tlie Commission. 

What approvals are needed to allow Gallatin and the other interruptible loads to 

participate in the PJM Limited Demand Response Program? 

Siiice each of these inteii-uptible loads iiivolves special contracts, we are in tlie 

process of securing tlie coiiseiit of the iiiteii-uptible customers to make any necessary 
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contractual modification. Moreover, it is EIQC’s understanding, based on the review 

of the Cornmission’s Order in Case No. 201 0-00203, that Coininission approval is 

required to participate in tlie PJM Demand Response Program. In addition, EICPC 

and Gallatiii are preparing a contract amendment, which is contingent upon botli the 

Commission’s approval of EICPC fully integrating into PJM and Gallatin’s 

participation in PJM’s Limited Demand Response Program. Tliis contract 

ainendineiit will be filed with tlie Commission. 

Does the PJM Limited Demand Response Program encompass any of EKPC’s 

other Demand Side Management programs? 

Yes. EICPC’s Direct L,oad Control program is eligible for inclusion in this PJM 

program. Sections DSM-3a and DSM-3b of EICPC’s tariffs contain the details of this 

program. A tariff change would be required, subject to tlie Coinmission’s approval, 

to reflect the inclusion of the Direct L,oad Control program into PJM’s Demand 

Response Program. 

Are EIWC’s energy efficiency programs eligible for inclusion in any PJM 

demand response program? 

Yes. Certain eiiergy efficiency prograins are eligible to qualify as capacity resources 

in PJM so long as they are measurable and verifiable. As indicated in EIOC’s most 

recently filed Integrated Resource Plan (Case No. 201 2-00149), EIQC will 

be~icliinarlc with other utilities and do research in preparation of obtaining an 

evaluation, measurement, and verification (EM&V) process. Siiice this EM&V 
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process is riot cui-reiitly in place, EIUC does not seek Coinmission approval of 

placing eiiergy efficiency programs in PJM’s demand response programs at this tiine. 

So EI@C is asking the Commission to permit it to enroll its interruptible load 

and Direct L,oad Control load as participants in PJM’s Limited Demand 

Response Program in order to optimize the ability of EKPC to monetize its 

capacity within PJM? 

Yes. The ability to monetize tliis capacity will flow back to all EKPC’s ratepayers 

aiid contribute to tlie overall net benefit of fiilly integrating into PJM. 

C. BENEFITS 01; FULLY INTEGRATING INTO PJM 

The changes you have described are not insignificant. In light of these changes, 

why are you confident that fully integrating into PJM is a good decision? 

As CRA states at tlie very beginning of its report, “ ... EIWC joiiiiiig PJM will yield 

significant ecoiioinic beiiefits to EICPC. Tlie net beiiefits to EIOPC are relatively robust.” 

While there will be soine changes to how EKPC operates oiice becoming fiilly integrated 

into PJM, the benefits of this iiitegratioii are clear. Tlie cost-benefit analysis sufficieiitly 

deinoiistrates that tliis is a good decision. 

The CRA Report describes several benefits and costs that are likely to arise as a 

result of integration into PJM. Please briefly summarize the nature and extent 

of these benefits. 

CIZA did a good job of identifying tlie categories of costs and beiiefits that EKPC will 

likely realize upoii becoming a fully integrated ineinber of PJM. On tlie “benefits” 
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side of the ledger, EKPC will be able to: 1) more efficiently participate in the PJM 

Energy Market and avoid significant production costs as a result; 2) monetize excess 

capacity and energy to a greater extent than it is currently able to do given existing 

traiismissioii constraints and reserve requireineiits; and 3) avoid costs for film point- 

to-point transmission service which it currently incurs to meet SERC planning reserve 

guidelines. On the “costs” side of the ledger, EKPC will have a modest increase in 

administrative expenses and govemniental assessments and it will also assume an 

obligation to pay for certain future liigli-voltage transinissioii expansion projects 

within the PJM region. On a present value basis, the expected net benefit to EKPC 

over the first ten years of integration is $142.0 million. Moreover, CRA evaluated the 

relative benefits that are likely to result under various sensitivities. In other words, 

CRA looked at what would happen if various variables in their assuinptions were 

changed. In each scenario that CRA examined, there were net positive benefits for 

EIQC when it  became fully integrated into PJM. This ineans that while certain 

factors could reduce the overall iiet benefit over time, other factors could increase the 

overall net benefit. The sensitivities analysis performed by CRA gives us a high 

degree of confidence that the $142.0 million estimate is reasonable and appropriate. 

Please describe the nature and extent of the trade benefits that EKPC expects to 

realize following the integration. 

Trade benefits are realized when EIQC is able to optimize its own production costs by 

purchasing power at a more affordable cost. CRA concluded that EIWC would be able 
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to generate less power (thereby decreasing production costs) wliile at tlie same tiine 

increasing its ecoiiornic off-system purchases. This co-optimization yields a more 

economic dispatch of generating resources aiid approximately $52.7 niillion in riet 

savings over tlie ten year period following integration. 

Please describe the nature and extent of the capacity benefits that EICF’C expects 

to realize following the integration. 

Capacity benefits are tlie single largest category of benefits that accrue in tlie context 

of EICPC’s hill integration into PJM. Due to tlie fact that EICPC is a winter peaking 

system aiid PJM as a whole is swinier peaking, EKPC has the unique opportunity to 

monetize this diversity through tlie reduction of its own peak reserve requirements to 

matcli those of PJM. Tlius, instead of inaiiitaining our current 12% planning reserve 

requirement in both tlie winter aiid suininer seasons, EICPC would only be required to 

maintain a 2.8% installed planning reserve for EICPC’s suininer peak as a fully 

participating member of PJM’s RPM. The net savings for EICPC to participate fiilly 

in PJM through tlie RPM equates to $147.8 inillioii over the ten year teiin of tlie 

study. If, however, EICPC was oiily peiinitted to join PJM 011 an FRR basis, it would 

be required to increase its reserve requirement by an additional 3%. As I ineiitioned 

earlier and as Mr. McNalley quantifies in his testimony, this would have a materially 

adverse effect upon tlie overall benefits to be derived froin becoming fully integrated 

into PJM. 

Please describe the nature and extent of the benefits arising from the 
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cancellation of the existing firm point-to-point transmission service agreement. 

Recoining a signatory to the Transmission Owners Agreement and the Reliability 

Assurance Agreement will allow EIWC to immediately cancel the film transmission 

reservation cut-rently in effect with PJM for 400 MW of point-to-point transmission 

rights that is set to expire on December 3 1, 201 6 and resulting in a savings of more 

than $7 million per year. If we assume that a similar agreement had to be made once 

the cui-rent agreement expires, then those costs will also be avoided by becoming a 

Transmission Owner in the PJM system. Fully integrating into PJM also limits the 

risks associated with being unable to secure adequate and affordable finn 

transmission service after the current transmission reservation expires. Thus, over the 

first ten years of integration, EI<PC’s inernbers will save approximately $56.1 inillion 

in known and cei-tain transmission costs for which they are currently obligated 

without suffering any detrimental impact to service reliability and access to the PJM 

market. 

You said earlier that there will also be new costs associated with integrating into 

PJM. Please describe the nature and extent of the administrative costs 

associated with full integration into PJM. 

As a Traiisinission Owner and Generation Owner in PJM, EIWC will assume 

responsibility for additional administrative expenses. These costs geiierally arise in 

tlu-ee contexts: 1) administrative costs imposed directly by PJM; 2) assessments 

charged by FERC; and 3) those which EKPC must assume internally as  part of the 

A. 

Q. 

A. 
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iiitegratioii and ongoing supervision of activities within PJM. CRA has concluded, 

and we believe it  is reasonable, that EKPC will have approximately $48.3 million in 

new administrative costs over the first ten years following integration. This figure is 

ai-rived at by adding the following components: $35 inillion for PJM fees; $7.7 

million in new FERC assessments; and $5.6 inillion for EKPC to internally complete 

the integration aiid the ongoing administration of the larger relationship with PJM. 

How will the $5.6 nlillion in costs internal to EKPC be allocated? 

Approximately $1 inillion will be allocated to cover the initial costs of the integration. 

This chiefly includes purchasing the equipiiieiit that will be necessary to provide the 

coininunicatioiis infrastructure and other hardware needed to incorporate ElCPC’s 

system parameters into PJM’s models and to interface with PJM on a fully integrated 

basis. The remainder of the costs will generally be allocated to cover new personnel, 

legal and energy rnarlcetiiig expenses associated with operating as part of PJM. 

Inteiiially, EKPC aiiticipates adding four full-time equivalents: oiie in market 

management, one in accounting, oiie in congestion inanagernent, and one in risk 

inaiiagerneii t. 

To what extent will EKPC’s relationship with ACES change when it becomes 

fully integrated into PJM? 

The internal cost estimate specifically iiicludes the additional costs associated with 

continuing to use ACES to assist and facilitate EICPC’s interactions with PJM in the 

energy and capacity markets aiid plaiuiing functions. We will be interacting with PJM 
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inore substantively and more frequently. Therefore, we will be relying upon and 

using ACES inore frequently as well. 

Please describe the nature and extent of the transmission costs associated with 

becoming fully integrated into PJM. 

CRA estimates that EISPC will iiicur costs of approximately $66.4 million over the 

first ten years of integration as part of PJM’s RTEP program, wliicli allocates the total 

cost of “bacltbone” transmission line projects for lines rated at 500 1tV and above. 

EISPC will have the opportunity, however, to have the costs of any of its own 

traiisinissioii projects allocated to other utilities to the extent that such utilities would 

beiiefit froin the addition of the new transmission infrastructure. To the extent that 

any additional Transmission Owners may join PJM, they would share in  the RTEP 

expense and thereby reduce EICPC’s allocation. Members that leave PJM continue to 

be obligated for their allocation incurred while inembers. 

Are there any additional benefits to becoming fully integrated with PJM that are 

not detailed in the CRA Report? 

Yes. Tliere are at least four other key benefits that coine with joining PJM that are 

not included in the CRA Report. These benefits arise froin: 1) an enhanced ability to 

provide reliable service; 2) positioning EKPC to have greater flexibility for 

responding to fiiture federal regulatory requirements; 3) fiindainental safeguards in the 

PJM marketplace that will help protect EICPC’s ineinbers from iieedless market 

volatility; and 4) savings derived froin discontinuing our status as a Market 
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Participant iii MISO. 

Why were these four benefits not included in the C M  Report? 

CRA performed a cost-benefit analysis. EIQC already has a very good track record 

of providing reliable service, so it is difficult to quantify tlie increineiital benefits 

offered tlirougli participation in PJM as a result. Likewise, tlie federal regulatory 

landscape is very uncertain at this point. CRA’s repoi-t focused upon known and 

reasonably measurable criteria and factors. EKPC will certaiiily be better positioned 

to respond to future federal requireiiieiits as a fully integrated rneinber of PJM, but 

until actual rules are promulgated and finalized by the EPA or FERC, it is not 

possible to know exactly how much better EICPC will be positioned. The same is true 

of the structural protections that are in place to safeguard tlie integrity and stability of 

PJM’s markets. The value is hard to quantify, but most certainly these additional 

aspects of full integration protect and benefit EIWC’s Members and, by extension, 

tliose Members’ ratepayers. As for tlie savings from discoiitiiiuing our ineinbership in 

MISO, the decisioii was not made until after the benefits of joining PJM were clear - 

which was after CRA’s report was completed. 

How will network reliability be improved once EKPC becomes fully integrated 

into PJM? 

As I said earlier, EICPC’s reliability is already very high. However, EIQC is 

currently constrained to inaiiage reliability issues only with tlie resources at its 

disposal within the EKPC system. While this is workable for most reliability 

36 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 Q. 

16 

17 A, 

18 

19 

20 

21 

concerns, the increasing interconnectivity of the grid increases the likelihood that 

reliability issues in another area may spill over into EIQC’s system unless adequate 

safeguards are in place. By joining PJM as a Transmission Owner, EIWC will be part 

of a veiy large grid and the ability to work around reliability issues in any particular 

locatioii will be enhanced. Our Members will not necessarily notice these incremental 

irnproveinents to reliability because, in the ordinary course of business, reliability is 

already high. However, on the very rare day when things do not go as planned, 

having the ability to route a greater amount of capacity and power through a larger 

grid allows for greater overall system stability and reliability. Thus, transferring 

functional control of EICPC’s Transmission Facilities and participating in PJM under 

the Transmission Owners Agreement and Reliability Assurance Agreement will have 

a positive impact upon ratepayers within the EKPC system. With unconstrained 

access to PJM, EI(PC’s network reliability will not be halined and will most certainly 

be improved. 

Can you provide a specific example of how full participation in PJM will better 

position EKPC to respond to developments in federal regulations? 

Certainly. With Rule 1000, FERC is demonstrating a move towards establishing a 

national cost allocation methodology for transmission expansion projects. However, 

it remains unclear exactly when and in what form this new direction will take shape. 

Becoming integrated into PJM now gets EIWC into an established cost allocation 

methodology that has already received FERC’s blessing. Therefore, we have a very 
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high degree of coiifideiice that EKPC will certainly be in no worse position based 

upon what FERC inay do in tlie future. Participation iii PJM as a Traiisinission 

Owner allows us to exchange the uiicertaiiity of future federal cost allocation 

protocols for the better predictability of RTEP. Another example I would offer is iii 

tlie eiiviroiirneiital realm. EPA’s new and proposed rules are causing niaiiy utilities to 

re-evaluate their geiieratioii portfolios. In isolation, a utility must make a significant, 

forty-year investment today based upon an iiicoinplete future federal regulatory policy 

picture. By becoiniiig a Geiieratioii Owner in PJM, we have tlie ability to hedge some 

of tlie risks associated with those types of iiivestinent decisions by having access to a 

very large capacity market. Full ineinbersliip in PJM will allow us to respond to new 

eiiviroiirneiital requirements with two veiy significant new tools - tlie freedom to 

purchase economic power in tlie short-teim and the ability to participate in PJM’s 

capacity market over tlie long-term. 

geiieratioii resources through joint partnership oppoi-tuiiities that reduce tlie risk of 

pei-niittiiig, constructing and operating such resources on a stand-alone basis. 

Please explain how EKPC’s members will benefit from the structural safeguards 

inherent within the PJM markets that you mentioned earlier. 

The stiucture of PJM’s Eiiergy Market aiid RPM assure that EI(PC’s ineinbers will 

not be exposed to volatility to any extent greater than what they curreiitly face. 

Moreover, PJM’s operations are constantly inoiiitored by an independent firm 

engaged to assure transparency and integrity in tlie Energy Market and PJM has 

Additionally, EKPC caii access other existing 
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imposed specific credit requireineiits upon its ineinbers to significantly reduce the 

possibility of defaults. While tlie benefits of these market structures are difficult to 

precisely quantify, they are nevertheless real aiid tangible safeguards which will 

ul tiinately benefit EKPC ’ s Members. 

Please describe the savings that will be derived from EKPC’s ability to 

discontinue its status as a Market Participant in MISO. 

EICPC became a Market Participant within MISO in 2005 so that we would have the 

ability to buy aiid sell power through that market. Followiiig the transition of Duke 

fiom MISO to PJM, we lost our only direct iiitercoimection to MISO aiid our ability 

to transact in that market was made more complicated and costly to wheel power out 

of MISO. Once we become fidly integrated into PJM, we will 110 longer have a need 

to access the MISO inarltet and we will be able to discontinue our status as a Market 

Participant. This will save EICPC approximately $125,000 per year in  ineinbership 

fees alone. When iiiteiiial costs are included, the savings would, of course, be even 

greater. 

The CRA Reports lists several qualitative considerations and risk factors that go 

along with becoming fully integrated into PJM. Have you adequately taken these 

into account? 

Among tlie most significant of the considerations and risk factors described in the 

CRA Report is the difficulty associated with: 1) predicting EICPC’s future costs 

arising from PJM’s RTEP; 2) the effects of future variations in fuel costs and load 
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growth; and 3) exit obligations. EKPC takes each of these issues seriously and has 

reviewed CRA’s findings closely. We agree that they are legitimate risk factors, but 

nothing we have seen thus far causes us to believe the risks are uiiacceptable. To the 

contrary, even when these risks are talteii into account under various sensitivities, fiill 

integration into PJM is still attractive. 

Can you summarize the relative benefits and costs of EKPC becoming fully- 

integrated into PJM? 

Yes. Joiniiig PJM is a long-tenii commitment and there are uncertainties regarding 

what amount the costs of ever disassociating with PJM may be. There is also some 

uncertainty with regard to what portion of future RTEP costs would be allocated to 

EKPC and whether future variations in fuel and load forecasts will fall within 

expectations. These types of risks are common to all long-term business partnerships, 

however, and we are convinced that tliese risks are well within acceptable limits. 

What is certain is that EIQC stands to significantly gain from capitalizing 011 its 

seasonal diversity with PJM, enjoy the benefits of favorable trading opportunities and 

avoiding costs that it is cui-reiitly incurring both for production of power and for 

securing firm traiisinission paths. EKPC has the opportunity to lock in these real 

savings and also to experience other benefits which, though more difficult to ascribe a 

dollar value to, are nonetheless real and ineaiiingful. The economics of joining PJM 

are good for EICPC, its Owner-Members and its Owner-Members’ Members. 

Q. 
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IV. TIMING OF FULL,-INTEGRATION INTO PJM 

What is the ideal timeframe for EIWC being able to fully integrate into PJM? 

So that we can begin to realize and maximize tlie benefits of iiiernbership in PJM 

uiider the Traiismissioii Owiiers Agreement and the Reliability Assuraiice Agreement, 

EKPC desires to be able to participate in tlie Rase Residual Auctioii for tlie 20 16/17 

delivery year, wliicli will be held in May 2013. That would also allow us to become 

fully integrated into PJM on an operational level by June I ,  201 3. 

Is there anything else that is important about integrating into PJM by June 1, 

2013? 

Yes. The sooiier we integrate into PJM, the sooiier we will be able to start enjoying 

the trade benefits that are available to EKPC aiid, beginning iii tlie 201 3 suinrner 

peaking season, EICPC would be able to stai-t monetizing the value of its seasonal 

diversity with PJM as a whole. Finally, oiice we are fiilly integrated into PJM, the 

need for the existing 400 MW firni point-to-point traiisinission service agreement 

goes away aiid we will be able to cancel that agreeinelit effective immediately. Tlius, 

EICPC will be able to enjoy several types of benefits right away if we are able to 

integrate into PJM by Julie I ,  201 3. 

In light of these considerations, when does EIUPC request the Commission to 

issue an order in this case? 

I n  order for EICPC to participate in the May 201 3 Base Residual Auction for tlie 

2016/17 delivery year and to complete the integration by Julie 1, 2013, PJM has told 
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7 A. 
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14 
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16 

17 Q. 

1% 

19 A. 

20 Q. 

21 

us that we would need to have approval fioin the Coininission on or before December 

3 1,20 12. Based upon that assurance, EKPC therefore respectfully requests that the 

Coininission enter an Order approving EIQC’s entry into PJM at least by Deceinber 

31,2012. 

V. SUMMARY 

Would you like to sunimarize your testimony? 

Yes. EICPC has undertaken a very deliberative process for evaluating whether the 

time is right for ineinbership in an RTO. We have evaluated several alternatives, 

including maintaining the status quo. Clearly, PJM is the best fit for EICPC. The net 

benefits of joining PJM are well docuinented and the risks are acceptable. The 

operational changes we will be malting are no different than what Duke and Kentucky 

Power have already done and the Commission’s continued jurisdiction over EICPC 

will not be adversely affected in any way. Joining PJM is for a proper purpose and 

consistent with the public interest for all the reasons 1 have stated in iny testimony. 

Accordingly, we would respectfully request the Commission to approve the 

Application. 

Based upon your testimony here today, is it your personal and professional 

opinion that EKPC becoming fully integrated into PJM is for a proper purpose? 

Yes. 

Rased upon your testimony here today, is it your personal and professional 

opinion that EKPC becoming fully integrated into PJM is also in the public 
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3 Q. 
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7 A. 
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9 Q. 

10 A. 

interest? 

Yes. 

You are sponsoring one exhibit, the schedule of Transmission Facilities 

identified as DM-1, and incorporating it by reference into your testimony. Can 

you state whether this exhibit was either prepared directly by you or by someone 

working under your supervision and direction? 

Yes. This schedule was prepared by soineoiie working directly under my supervision 

aiid direction. 

Does this conclude your testimony? 

Yes. 
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VERIFICATION 

COMMONWEALTH OF KENTUCKY 

COUNTY OF CL,ARK 

The undersigned, Don Mosier, after being duly swoiii, deposes and says that lie is the 

Executive Vice President and Chief Operating Officer of East Kentucky Power Cooperative, 

Inc., and that the matters set forth in the foregoing testiinony are true and correct to the best of 

his knowledge, information and belief. 

(1. 
Subscribed and sworn to before me by Don Mosier on t l i is?L day of May, 2012. 

MY COMMISSION €XPIRES NOVEMBER 30,2013 
My Commission expires: IKITARY 0 6409352 
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From 
(a) 

SPURLOCK 
GALLATIN CO 
SMITH 
SPURLOCK DBL CIIRCUIT TAP 
SMITH 
BEATTYVIL,LE 
COOPER 
COOPER 
COOPER 
COOPER 
COOPER 
GREEN CO 
LAIJREL RIVER DAM DBL CIRCUIT TAP 
MARION CO 
LAUREL CO TAP 
RUSSELL, CO TAP 
SIJMMERSHADE 
TYNER 
MCCREARY TAP 
BULLITT CO DC TAP 
BULL ITT CO 
PIJLASKI CO TAP 
CASEY CO TAP 
SUMMERSHADE 
SIJMMERSHADE 
TYNER 
ARGENTUM LOOP 
AVON 
AVON 
BOONE 
CENTRAL, HARDTN DBL CIRCUIT TAP 
CRANSTON 
FAWKES 
FAWKES 
FAWKES 
FLEMINNGSBURG 
DALE 
DALE 
GHENT 
GODDARD 
MARION COUNTY 
OWEN CO TAP 
PLUMVILLE 
RENAKER 
RODBURN 
SMITH 
SMITH 
SPURLOCK 
SPURLOCK 
SPURLOCK 
SPIJRLOCK 
DALB 
SPURLOCK 

Exhibit DM-I 
Page 1 of 2 

-- DESIGNATION 
To 
(b) 

AVON 
KU GHENT 
NORTH CLARK 
ZIMMER (DUKE)/STUART (DPL) 
WEST GARRARD 
POWELL. 
DENNY 
EL,IHU 
MARION CO 
TYNER 
WOLFE CREEK 
SUMMERSHADE 

GREEN CO 

BARREN COUNTY 
BEATTYVILL,E 

SHEL,BY CO 

SUMMERSHADE TAP 
TVA SUMMERSHADE 
FALL ROCK 

FAYETTE 
RENAKER 
DUKE ENERGY LONGBRANCH 

ROWAN 
FAWKES KU TIE 
FAWKES TAP 
WEST BEREA 
GODDARD 
AVON 
FAWKES 
BOONE 
CRANSTON 
KU LEBANON 

GODDARD 
BOONE 
SICAGGS 
FAWKES 
LAKE REBA 
BOONE 
RENAKER 
KENTON ## 1 
PLUMVILLE 
PO WELL, 
FLEMINGSURG 

Operating 
(e) 

345 
345 
345 
345 
345 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
138 
1.38 
161 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 

Designed 
(4 

345 
345 
345 
345 
345 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
138 
138 
161 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
161 
138 
138 
138 
138 
138 
138 
138 
138 
138 



Exhibit DM-1 
Page 2 of 2 

Transmission Substations Transferred to 
STATION 

C~OPE.R 
DALE STATION 
SPURLOCK 
SPIJRL.OCK 
ARGENTUM 
AVON 
BAKER LANE 
BARREN CO 
BONNIEVILLE 
BOONE COUNTY 
BULLITT CO 
CASEY CO 
CENTRAL HARDIN 
DENNY 
FAYETTE 
FALL. ROCK 
FAWKES 
GALLATIN COUNTY 
GODDARD 
GREEN COUNTY 
HEBRON 
JK SMITH 
JK SMITH 
LAUREL, CO 
LAUREL DAM 
LJBERTY .JCT 
MARION CO 
MCCREARY CO 
NELSON CO 
NORTH CL,ARK 
OWEN CO 
PLUMVILLE 
POWEL,L CO 
POWELL, CO 
PIJL.ASK1 CO 
REN AKER 
ROWAN CO 
RUSSEL,L CO 
SHEL.BY CO 
SKAGGS 
STANLEY PARKER 
SUMMERSHADE 
TYNER 
WAYNE CO 
WEBSTER ROAD 
WEST BEREA 
WEST GARRARD - 

JM's Functional Control 
VOLTAGE (kV) 

161 
138 
345 
138 
138 

345 &138 
138 
161 
138 
138 
161 
161 
138 
161 
138 
161 
138 
138 
138 
161 
138 
345 
138 
161 
161 
161 
161 
161 
138 
345 
138 
138 
161 
138 
161 
138 
138 
161 
161 
138 
138 
161 
161 
161 
138 
138 
345 
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3 A. 
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6 Q. 

7 A. 

8 Q. 

9 A. 

10 

1 1  

12 

13 

14 

1s 

16 

17 Q. 

18 A. 

19 

20 

21 Q. 

22 A. 

23 

I. INTRODIJCTION 

Please state your name, business address and occupation. 

My name is Mike McNalley and iiiy business address is East Kentucky Power 

Cooperative (“EICPC”), 4775 L,exiiigton Road, Winchester, Kentucky 4039 1 . I 

ani the Executive Vice President and Chief Financial Officer for EICPC. 

How long have you been employed by EKPC? 

I have been employed by EIQC since July 201 0. 

Please state your education and professional experience. 

I obtained my uiidergraduate degree in economics froin Reed College in Portland, 

Oregon and my Masters of Business Adiniiiistration from Dartmouth College. 

Prior to joining EIQC, I held various positions with DTE Energy (“DTE”), 

iiicluding chief financial officer and chief operating officer of one of DTE’s 

subsidiaries, DTE Energy Technologies. Prior to joining DTE, I worked as the 

corporate leader of filiaiice or as a senior executive at various companies 

including Coi-rillian Corp., Systeni2, Inc., and Oliver & Thompson, Iiic., all 

located in Portland, Oregon. 

Please provide a brief description of your duties at EKPC. 

I am responsible for accounting, finance, perfoiinaiice measures, pricing and 

regulatory services, risk management, marketing, infoilnation technology, and 

supply chain at EKPC. 

What is the purpose of your testimony? 

The purpose of iny testimony is to discuss the impact of becoining fiilly integrated 

into PJM on EICPC’s financial position and rates. 

2 



1 11. THE FINANCIAL IMPACT OF FULLY INTEGRATING INTO PJM 

2 Q. 

3 A. 

4 

5 

6 

7 Q. 

8 

9 upon EICPC? 

What is the estimated financial benefit of joining PJM? 

EIWC should see an overall net benefit of $142 million over ten years on a 

present value basis according to tlie report prepared by Charles Rivers Associates 

(“CRA”) and attached as an exhibit to Mr. Luciani’s testimony. I have reviewed 

CRA’s report aiid believe that it is credible aiid that its coiiclusioii is reasonable. 

Other than the direct financial benefits described in the CRA Report, are 

there any other financial impacts that full integration into PJM will have 

10 A. 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 Q. 

20 defer new capacity construction. 

21 A. 

22 

23 

Yes. Integrating into I‘JM will fiirtlier assist us in our strategic plan to build 

financial strength aiid stability at EKPC. Specifically, participating in PJM will 

give us access to a broader array of options in teiiiis of securing capacity, which 

will lead to greater efficiency and long-tenn financial benefits. Also, tlie credit 

rating agencies are very likely to view our fill1 participation in PJM as a positive 

step. This, in tuni, will help us maintain a good credit rating. By having a good 

credit rating, we will have access to private capital inarltets on more favorable 

teiiiis than if we were unrated or did not have a good rating. Both of these 

financial impacts are very positive for EICPC’s Members. 

Please explain how integrating fully into PJM will allow EIU’C to be able to 

EKPC will be able to defer new capacity construction because of tlie seasonal 

diversity in  its load. At present, and as discussed in tlie testimony of Mr. Mosier, 

EKPC plans capacity based on its winter peak load. Once integrated into PJM, 
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8 Q. 

9 A. 

10 

11 

12 

13 

14 

1s 

16 

17 

18 

19 

20 

21 

22 

23 

the capacity needs will be based on its suininer peak load, which is consistently 

450 MW less than the winter peak load. To demonstrate this ability to defer new 

capacity construction, I would point you to the Expansion Plan Graph attached to 

my testimony as Exhibit MM-1. The capacity savings is represented by the 

difference between tlie suininer peak (lower line that begins around the 2,500 

mark in 201 3) and the reserve requirernent (upper line that begiiis around the 

3,500 mark in 2013.) 

How will integrating into PJM be loolted upon by the rating agencies? 

Of coiirse, I cannot speak for the ratings agencies. However, I do know that the 

rating agencies take a variety of factors into coilsideration when reviewing the 

credit of a generation and transmission (“G&T”) cooperative such as EKPC. 

Among these factors are the cost recovery methodologies and cost recovery 

willingness of the G&T, the management of generation risks, financial strength 

and metrics, and competitiveness. The expression of regulatory supportiveness is 

also important to the rating agencies. This deinonstrated degree of support 

reflects directly on the cooperative’s ability to recover costs and therefore to 

service debt, so it is essential to the financial success of a regulated cooperative. 

Siiice the ability to service debt is at the core of the rating agencies’ focus, they 

are particularly attuned to issues which can cause volatility in  EICPC’s cash flows. 

Being an “island” is iiiherently inore risky, and, conversely, being a PJM inember 

is less risky, as discussed in Mr. Mosier’s testimony. Joining the PJM market 

should be viewed by the rating agencies as a measure to reduce risk for EKPC, 

and therefore a credit-positive for EIQC’s ratings. 
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10 

1 1  

12 

13 
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18 

19 

20 Q. 

21 

22 

23 A. 

As described iii the Application aiid other testimony, EKPC believes that 

significant financial beiiefits will accrue to EKPC by virtue of its fiill integration 

into PJM and participation in tlie PJM markets. These expected financial beiiefits 

should help facilitate a coiitiiiued iiiiproveineiit in EI<PC’s financial inetrics and 

ratios as measured by tlie rating agencies, enhancing the cooperative’s loiig-teim 

fiiiaiicial strength aiid stability. For example, tlie lower reserve requireiiieiit in 

PJM meaiis EICPC caii defer capacity additions. This deferral, of course, pushes 

out capital expenditures resulting iii lower total assets than EICPC otherwise 

would need. By itself, this will boost EIQC’s equity ratio faster than planned; if 

EI<PC then considers the aiiiiual iiet savings froin ineinbership iii PJM, I would 

expect faster equity ratio iinproveiiient - a key measure of fiiiaiicial strength for 

the ratings agencies. As the rating agencies measure the competitiveness of 

EICPC’s rates against others in the region, beiiig a inember of PJM will give the 

rating agencies some assuraiice that EKPC is buying and selling its power in a 

competitive regional market. PJM pricing is a well-established benchmark and 

recognized as an industry standard. Thus, beiiig a inember of PJM demonstrates 

that EI<PC’s fleet operates competitively and that EKPC’s cost to ineniber 

systems is as low, aiid therefore coinpetitive, as possible. 

111. THE RATE IMPACT OF FULJLJY INTEGRATING INTO PJM 

Let us now focus upon how the full integration of EKPC into PJM will 

inipact the rates of EICPC’s Members. How will the $142 million in net 

benefits translate into EKPC’s rates? 

EICPC anticipates that, as a result of these savings, its power cost to Members 
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will be reduced by between $1 aiid $3 per MWh. A schedule showing our 

calculation of tlie rate impact is attached to my testimony as Exhibit MM-2. The 

savings will benefit Members in the foiin of reduced fiiel adjustinelit clause 

factors, base rate reductions and/or base rate case increase deferrals, increased 

equity and the ability to offset cost increases in other areas of our business. 

If EKPC is required to participate in PJM on a Fixed Resource Requirement 

(“FRR”) basis, how will that impact the rate benefit to EI(PC’s members? 

EIWC will save an additional $3 million to $9 inillion each year by participating 

in PJM 011 an RPM basis. As illustrated in Exhibit MM-2, if EICPC were to be 

required to participate solely on a FRR basis, however, the favorable rate impact 

will be reduced by approximately 20% from the projected per MWh savings to be 

realized under RPM. As you see then, this is not an insignificant difference and 

makes the nature of EICPC’s participation in PJM a material consideration. 

How will EKPC’s fuel adjustment clause factors change as a result of the 

integration into PJM and participation in PJM’s markets? 

By having unconstrained access to the PJM Energy Market, EKPC should be able 

to decrease its own production costs while offsetting the loss of power generation 

with less expensive power purchases. Tli~is, both our production costs aiid our 

increased power purchases will be more economically efficient. In tenns of 

translating that into actual rates, tlie fuel adjustment clause factors will decrease 

as we reduce the purchased power elelrielit tlirough more economic purchases and 

reduce tlie fuel costs element as fuel used for increased off-system sales reduces 

EIVC’s overall jurisdictional fuel costs. The reduction iii the fiiel adjustment 
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21 Q. 

22 

23 A. 

clause factor will be the first tangible benefits that our Members see once we fully 

integrate into PJM. 

You also nientioned several other types of direct benefits to Members apart 

from the positive adjustment in the fuel adjustnient clause factors. Please 

elaborate. 

There are several other ways in which participation in PJM will be financially 

beneficial to EICPC’s members. Since a good portion of tlie savings realized will 

be in the form of avoided costs, there are several ways in which these savings 

could manifest tliemselves in EKPC’s bottom line. First, we think these savings 

will help offset increased costs in other areas of our business, such as 

environmental compliance expenses. Second, we expect that EKPC will have the 

ability to continue to increase its equity in accordance with our strategic plan. 

Since our owners are also our custoiiiers, EKPC’s Members will directly benefit 

froin increased equity and tlie attendant benefits that are derived from increased 

financial strength. Third, the avoided cost savings will allow us to defer future 

rate increases as we are able to operate under our existing rates for a longer period 

of time. Fo~ii-tli, along those same lines, we inay be able to actually reduce rates 

while at the same time building equity if we are able to outperfoim the scenarios 

outlined in CRA’s report and other categories of anticipated cost increases turn 

out to be less than expected. 

Has EKPC determined which of these options it will pursue once it begins to 

achieve these avoided cost savings? 

No. Until we actually become integrated into PJM, it would be premature and 
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16 A. 
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21 A. 

22 

23 Q. 

imprudent to coininit to a pai-ticular rate treatment of tlie net benefits anticipated 

to be derived from tlie transfer of fiiiictional control of tlie Transrnissioii Facilities 

and participation in the PJM inarltets. However, as circuinstances and business 

prudence allow, EKPC’s Members will realize both short-term and long-teiin 

benefits in tlie form of oiie or inore of tlie options I have described. Our Board of 

Directors and rnaiiageinent will use the savings from PJM integration to help 

achieve tlie coi-npaiiy’s strategic goals. 

Will the savings associated with full integration into PJM be easy to track? 

It depends on the nature of tlie savings. On tlie one liand, we will be able to track, 

with a fair degree of certainty, the value of our savings realized froin economic 

dispatch and power purcliases in the PJM Energy Market. However, as a rule, 

avoided costs are inore difficult to track than other types of benefits - such as new 

revenues. The ability to specifically track the avoided cost benefits on a real-time 

basis is much inore difficult and subjective, so liltely not worthwhile. 

Are there any costs associated with the integration into PJM? 

Yes. The priinary sources of costs will be regioiial traiisinissioii expaiisioii 

plaiiiiiiig (“RTEP”) and administrative expenses. Tlie Application and Mr. 

Mosier’s testimony outline tlie scope of these costs iii greater detail. 

How does EKPC plan to recover the costs associated with integrating into 

PJM? 

EIQC plans to recover tlie costs associated with integrating into PJM through its 

base rates. 

Will these additional costs cause EKPC to seek an increase in its base rates? 
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No. Although there will be new costs associated with integrating into PJM, they 

are more than offset by the expected benefits. Thus, the RTEP aiid administrative 

costs will not cause EIWC to seek an increase in its base rates sooner than what 

we would likely do if we were not fully integrated into PJM. 

Will the integration into PJM change EI(PC’s current rate structure to its 

Members? 

The integration will iiot cause the cui-reiit rate structure to change. 

Will the integration into PJM change the current rate structure of any of 

EKPC ’ s Members ’ Members ? 

No. There should iiot be any changes at the retail level either as a result of 

integrating into PJM. 

IV. Summary 

Would you like to summarize your testimony? 

Yes .  The financial aiid rate impacts of EKPC’s decision to fully integrate into 

PJM will be positive. Financially, we will have more options to consider wlieii 

seeking out the reasonable, least-cost options for future capacity iiivestnients aiid 

the credit rating agencies are very likely to view the integration into PJM as a 

positive sign that EICPC is taking advantage of the energy and capacity markets 

available to it and managing risk appropriately. From a rates perspective, our 

Members - and their Members - will enjoy short-tenn benefits in the fonn of 

lower fuel adjustment clause factors and long-term benefits iii the form of 

increased equity, deferred rate increases, potential rate decreases and greater 

ability to offset increased costs in other areas of our business. On whole, our 
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A. 

Q. 

A. 

Q. 

A. 
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A. 

Meinbers will beiiefit sigiiificaiitly from tlie integration. Accordingly, we would 

respectfully request the Coininissioii to approve the Application. 

Based upon your testimony here today, is it your personal and professional 

opinion that EI(PC becoming fully integrated into PJM is for a proper 

purpose? 

Yes. 

Based upon your testimony here today, is it your personal and professional 

opinion that EIWC becoming fully integrated into PJM is also in the public 

interest? 

Yes. 

You are sponsoring two exhibits, the Expansion Plan Graph identified as 

MM-1 and the Schedule of Estimated Savings identified as MM-2, and 

incorporating both of those exhibits, by reference, into your testimony. Can 

you state whether these exhibits were prepared directly by you or by 

someone working under your supervision and direction? 

Yes. Both of these sclieduled were prepared by soineoiie working directly under 

my supervision aiid direction. 

Does this conclude your testimony? 

Yes. 
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COMMONWEALTH OF KENTUCKY 

COUNTY OF CLARK 

The undersigned, Mike McNalley, after being duly sworn, deposes and says that 

lie is the Executive Vice President and Chief Financial Officer of East Kentucky Power 

Cooperative, Iric., arid that the matters set forth in the foregoing testimony are true and 

correct to the best of his luiowledge, information and belief. 

k Mike McNalley 

VJ- 
Subscribed and sworn to before rrie by Mike McNalley or1 this 7 day of May, 

2012. 

COMMISSION EXPIRES NOVEMBER 30,2013 
My Commission expires: NOTARY ID #409352 
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I. INTRODUCTION 

Please state your name, title, and business address. 

My name is Ralph L. Luciani. I am a Vice President of Charles River Associates 

(“CRA”). My business address is 1201 F St., NW, Washington, DC 20004. 

How long have you been employed by CRA? 

Ten years. 

Please state your education and professional experience. 

My education and professional experience is reflected in my cuiw’cultim vitae 

attached to this testimony as Exhibit RLL-1. 

Please provide a brief description of your duties at CRA. 

I have more than 20 years of consulting experience analyzing economic and financial 

issues affecting the electricity industry, including those related to costing, ratemalting, 

generation and transmission planning, environmental compliance, fiiel supply, 

competitive restructuring, stranded cost, asset valuation, wholesale power 

solicitations, power marlteting, and Regional Transmission Organization (“RTO”) 

costs and benefits. Since 201 0, I have been assisting the Eastern Interconnection 

Planning Collaborative (“EIPC”) in analyzing the transmission requirements for the 

Eastem Iiiterconnection under a broad range of alternative futures. Prior to joining 

CRA, I was a Senior Vice President at PHR Hagler Bailly, and a Director at Putnain, 

Hayes and Bai-tlett, Inc. I hold a R.S. in Electrical Engineeriiig and Ecoiioinics froin 

Camegie Mellon Ilniversity. I also hold an M.S. from the Graduate School of 

Industrial Administration at Cai-negie Mellon 1Jniversity. I have previously testified 
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before tlie Arltaiisas, Kansas, Kentucky, Louisiana, Maryland, Missouri, Ohio and 

Peiuisylvaiiia state regulatory coininissions, the Federal Eiiergy Regulatory 

Coininissioii (“FERC”), and tlie Ontario Energy Board. 

What is the purpose of your testimony? 

East Kentucky Power Cooperative, Iiic. (“EIWC”) lias asked ine to summarize tlie 

results of tlie membership assessineiit that C M  perfoiined of the costs and beiiefits 

of EIQC joining the PJM Iiiterconnectioii L,LC (“PJM”). PJM is an RTO that 

coordinates tlie nioveineiit of wholesale electricity in all or parts of thirteen states. 

11. EXPERIENCE 

Have you previously been engaged on other matters involving an analysis of the 

costs and benefits of joining a RTO? 

Yes, CRA lias perfoiined a iiuinber of cost-benefit studies related to RTO foilnation 

and entry into an RTO by individual utilities. I was a ineiiiber of tlie CRA senior 

teain that prepared tlie followiiig studies: 

1. Tlie Reiiefits aiid Costs of Regional Transmission Organizations aiid Standard 

Market Design in tlie Southeast, prepared for tlie Southeastern Associatioii of 

Regulatory Utility Coinmissioners iii 2002. 

Tlie Benefits and Costs of Doiniiiioii Virginia Power Joining PJM performed 

for Doininioii Virginia Power in 2004, 

Tlie Southwest Power Pool (“SPP”) Cost-Benefit Analysis performed for tlie 

SPP Regional State Corninittee in 2005 (considering tlie costs arid beiiefits to 

individual utilities of forming tlie SPP RTO), 

2. 

3. 
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7. 

Tlie RTO Cost-Benefit Analysis for Aquila Missouri in 2007 (considering the 

costs and benefits to Aquila Missouri of joiiiiiig tlie Midwest Iiidepeiident 

Traiisinissioii Operator (“Midwest ISO”) or SPP or being stand-alone), 

Tlie RTO Cost-Benefit Aiialysis for AinereiiTJE in 2007 (considering the costs 

and benefits to ArnereiiUE of remaining in the Midwest ISO, joining SPP, or 

being stand-alone), 

An economic assessment iii 201 0 of tlie options available to Big Rivers 

Electric Cooperation for tlie supply of coiitiiigeiicy reserves, including joiiiiiig 

tlie Midwest ISO, and 

A series of RTO Cost-Benefit Analyses in 2010-1 1 of the Eiitergy region 

joiiiiiig SPP, the Midwest ISO, or reinaiiiiiig with tlie status quo. 

In each of these studies, CRA has made use of its extensive knowledge of regional 

generation aiid transinission systems and electricity market structures and rules to 

specify a iiiodel representation of tlie regional electricity market. The computer 

simulation inarltet inodel was used to project generation dispatch, production costs, 

inter-regional flows, aiid spot prices under various RTO-related scenarios. The 

results of tlie electricity modeling, suppleinented with relevant RTO operating cost 

estimates, were then used to evaluate iiet benefits to individual regions and 

companies. 

Are you the primary author of the document published by CRA entitled “EKPC 

RTO Membership Assessment” and dated March 20,2012 (hereinafter, the 

“Report”), attached as Exhibit RLL-2 to your testimony, and do you intend for 

Q. 
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it to be incorporated into your testimony? 

Yes. 

Please identify, and then briefly describe, the expertise and contributions of the 

other members of your CRA team who have participated in the preparation of 

the Report. 

Senior CRA persoiiiiel who assisted ine with the Report were Bruce Tsuchida and 

Pablo Ruiz, particularly in conducting the computer siinulatioii market modeling. Mr. 

Tsucliida is a inechaiiical/electrical engineer with nearly twenty years of experience 

in domestic aiid international power geiieratioii development aiid the inodeling of 

wholesale electric marltets. He holds an M.S. in Technology aiid Policy, aiid in 

Electrical Engiiieering and Computer Science, from the Massachusetts Institute of 

Technology. Pablo Ruiz, is an electrical engineer experienced in the inodeling aiid 

analysis of the electricity transmission systein aiid wholesale electric markets. Prior 

to joining CRA, Dr. Rixiz was a Power Systems Engineer with AREVA T&D. Dr. 

Ruiz has written journal ai-ticles and has presented papers at iiitei-national conferences 

on topics related to power flow analysis, voltage stability, operating reserve 

requirements, traiisinission expansion, unit coimnitmeiit and uncertainty management. 

He holds a PhD in Electrical aiid Computer Engineering, fi-om the Uiiiversity of 

I1 1 inoi s at Urban a- Champ ai gn . 

111. SUMMARY OF COST/BENEFIT ANALYSIS 

A. STIJDY METHODOLOGY 

Please explain why you have used a ten-year period from 2013 to 2022 as the 
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study period in the Report? 

CRA has ofteii used a 1 0-year study horizon for assessing the costs and benefits of a 

utility joining ail RTO, including, for example, iii the recent set of RTO cost-benefit 

studies perforined for the Entergy region. A ten-year period is able to address the 

major parameters that a utility faces in a decision to join an RTO, such as the impact 

of the need for additional capacity as load grows and the impact of known 

traiisiiiission expaiisioii projects coiiiiiig into service. Transmission topology and 

generating capacity expansion become more uiicei-taiii over time, and the out-years 

have a diininishing impact on the preseiit value of costs and benefits inakiiig a ten- 

year horizon a coiniiion choice for study participants in these types of studies. 

The Report indicates that the GE MAPS modeling analysis was performed for 

the years 2013,2017 and 2022 with the results of the intervening years 

interpolated. Why is it not necessary to perform a GE MAPS analysis for each 

year of the review period? 

Each model-year in GE MAPS is time-consuming to set-up, run and post-process. As 

such, in the Report and in all prior CRA RTO cost-benefit studies, CRA inodeled a 

subset of years over the study time horizon to analyze in GE MAPS when weighing 

the time to conduct additional niodel years against the value of having the increased 

specificity of having each individual year’s results. 

Why is the GE MAPS analytical model the preferred choice for undertaking the 

nature of the analysis set forth in the Report? 

A dispatch model that can model Day 2 RTO market flows and pricing by 
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incorporating transmission constraints 011 the electrical system is esseiitial in 

analyzing the impact of an entityjoining a RTO. GE MAPS is a detailed economic 

dispatch and production cost model that siinulates the operation of the electric power 

system talting into account transmission topology. The GE MAPS model deteiiiiiiies 

the security-constrained coinini tment and hourly dispatch of each modeled generating 

unit, the loading of each element of tlie transmission system, and the locational 

marginal price (“L,MP”) for each generator and load area. The GE MAPS model was 

used by CRA in all of the prior RTO market cost-benefit studies it has perfoiined. 

How long has the GE MAPS model been used as the industry standard in these 

types of analytical projects? 

I have been using GE MAPS for purposes of conducting RTO cost-benefit studies 

since 2002, a period of 10 years. CRA also used the GE MAPS model to support tlie 

1J.S. Department of Energy (“DOE”) in conducting the August 2006 National Electric 

Transmission Congestion Study, and is using GE MAPS in the on-going DOE- 

spoiisored work on behalf of tlie Eastern Interconnection Plaiinirig Collaborative in 

analyzing the transmission requirements for the Eastern Iiiterconiiection under a 

broad range of alteiiiative futures. 

In using the GE MAPS model, is the most recently available source data used in 

building each analytical scenario? 

Yes,  as discussed in detail in the Report, the latest available source data is used along 

with the most recently available gas price forecast as of tlie time the GE MAPS 

modeling commences. 
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Q. How does the GE MAPS model account for actual and proposed changes in 

environmental regulations that have a significant impact upon capacity? 

A. As discussed in fiii-ther detail in tlie Report, tlie impact of enviroivneiital regulations 

on future capacity expansion and retireinents are captured through CRA’s North 

Ainericaii Electricity and Eiivironrnent Model (“NEEM”), and input into tlie GE 

MAPS inodel. NEEM is being used extensively by CRA for the on-going DOE- 

spoiisored Eastern Interconiiect Planning Collaborative work evaluating transinission 

expansion under various possible futures. 

The Report indicates that NEEM relies upon detailed analysis of coal supplies 

derived from mine level data on production costs and annual production 

Q. 

capability. In recent months, several mining companies have announced that 

they are idling mines due to reduced demand for coal. Have these developments 

been taken into account as part  of the analysis underlying the Report? 

The NEEM and GE MAPS analyses conducted for the Report used available data as 

of tlie early part of 2012, and iiicoi-porated projected coal plant retirements in tlie 

demand for coal. To ensure that local conditions were reasonably captured, the coal 

prices used for EICPC generating plants were reviewed by EIU’C geiieratiiig 

persoiuiel. 

The Report states that EKPC would be able to self-supply its ancillary services 

after joining PJM, and thus it would be no worse off and potentially better off if 

it were able to buy and sell ancillary services in PJM. Why were these ancillary 

benefits of joining PJM not quantified? 

A. 

Q. 
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The impacts of being able to buy and sell certain ancillary services, such as regulation 

and operating reserves, in an RTO market tend to be sinal1 relative to other key cost- 

benefit measures and are difficult to capture precisely in a inodeliiig exercise of this 

type without perfoniiing a separate set of analyses focused on thein directly. Our 

inodeling approach in the Report is similar to our prior RTO cost-benefit studies, 

including the recent set of RTO cost-benefit studies perfoiined for the Entergy region. 

Again, given the option of self-supply, EICPC should be no worse off and potentially 

better off iii PJM with respect to ancillary services. 

B. SUMMARY OF ANALYSIS 

For the most part, the questions you will be asked will not focus upon re- 

characterizing the Report, however, can you begin by broadly describing how 

you arrived at the conclusion that EIOPC will realize a net benefit of $142.0 

million upon its full integration into PJM? 

The iiet benefits of EKPC of joining PJM are based on an assessment of the costs or 

benefits to EKPC in a number of l e y  cost and revenue categories. Joining PJM is 

projected to yield a decrease in EKPC adjusted productiori costs (fuel costs plus off- 

system purchased power costs iiet of excess energy sales revenue) of $53 million, a 

decrease in EICPC’s net cost for procuring capacity of $148 million, and avoided firm 

transinissioii reservation costs of $56 million. These benefits are somewhat offset by 

an increase in adiniiiistrative costs ($48 million) and transmission expansion costs 

($66 million) in joining PJM. These cost and benefit impacts combine to yield a total 

net benefit of $142 million to EKPC over the 201 3-2022 period. 
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1. Trade Benefits 

The Report concludes that EKPC is likely, on a net present value basis, to realize 

$52.7 million in trade benefits over ten years by joining PJM. The report 

further indicates that the greatest benefits are likely to occur as natural gas 

prices increase and load increases. Please explain the basis for your belief that 

natural gas prices and load will increase over the next ten years. 

The long-term natural gas forecasts used in tlie GE MAPS inodeling was takeii from 

tlie January 201 2 U.S. Energy Information Administration (“EIA”) Annual Energy 

Outlook, and shows gas prices increasing over time from today’s relatively low 

levels. The load forecasts in tlie GE MAPS modeling iii the Report are taken from 

the FERC-714 load forecast data. For example, PJM’s latest load forecast projects 

that energy for load will increase by about 1.4% per year over tlie next ten years. 

2. Administrative Costs 

The Report mentions that EICPC’s portion of the total PJM administrative 

charges may decline as additional entities join PJM. Given PJM’s proximity to 

the Midwest I S 0  and the NY ISO, what additional utilities do you believe may 

become members of PJM? 

Other than EICPC, I am not aware of any utilities with specific plans to join PJM. 

However, PJM is bounded to tlie south by non-RTO utilities and recent growth in 

PJM membership has come from current RTO members switching to PJM. Either 

could be a potential source of additional PJM members. 

The Report adopts PJM’s estimate that EKPC will incur integration costs of $1 
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million or less. What expenses are included in this estimate? 

Expenses incurred will include staff training and travel, regulatory filings, computer A. 

hardware and software upgrades, and expenditures related to setting up the processes 

needed for the EIWC system to interface with the PJM market. As noted in the 

Report, I have included a full $1 million in integration costs as a conservatively high 

estimate. 

The Report indicates that EKPC’s power marketers estimated its annual 

internal recurring labor expense for joining PJM was $500,000. Please identify 

who provided this estimate and how it was derived. 

The estimate was provided by ACES Power Marketing, and was estimated based on 

their experience in working with clients that are members of PJM aiid other RTOs, as 

well as their knowledge of the current staffing of EICPC. ACES estimated that 2-3 

additional EKPC full-time equivalent positions would be required to handle the 

Q. 

A. 

additional work required, along with on-going training aiid travel expenses. Mr. 

Mosier states in his testimony that EIVC currently intends to hire four full-time 

equivalent positions. 

3. Transmission Costs 

The Report includes 50% of the estimated costs of the MAPP and PATH 

projects, beginning in 2020, as part  of the total $70.2 million in transmission 

costs that EKPC is likely to incur over the study period. If the MAPP and 

PATH projects are cancelled, what effect would this have on the transmission 

costs EKPC is likely to be obligated to pay? 

Q. 
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A. 

Q. 

A. 

Q. 

A. 

Q. 

The estimated costs of the MAPP and PATH projects comprised $9.2 inillion of tlie 

$70.2 million present value of transmission costs over the 201 3-2022 period incurred 

by EICPC in joining PJM. If cancelled, the pre-construction expenditures already 

incurred on tliese projects may be subject to recovery. 

What impact, if any, will the ongoing Eastern Interconnect planning process 

likely have on the construction of “backbone” transmission projects in PJM? 

The ongoing Easteiii Interconnection Planning Collaborative (“EIPC”) work is 

focused on potential traiismission expansion under various possible fiitures over tlie 

longer-tenn, priinarily in  the 2030 timeframe. Based on my work in tliis EIPC effort, 

I do not expect tliis process to have a inaterial impact on PJM coiistniction of 

backbone projects in the nearer-tenn. 

How would the consideration of transmission congestion between PJM and 

E W C  be affected by EKPC joining PJM? 

The regional transmission planning process performed in PJM will allow fill1 

continual consideration of the impact on EKPC of transinission congestion between 

EIQC and current PJM members. To tlie extent that it is economic to implement 

transmission iinproveinents on the EISPC system or on cull-ent PJM ineinber systems 

to relieve congestion and improve tlie ability for EKPC to iinport and export power 

froin tlie rest of PJM, this regional process would act to improve the benefits that 

EKPC would obtain fi-om ,joining PJM. 

The Report estimates that EICPC’s share of firm transmission revenue will liltely 

increase from a current estimate of 0.85% once EKPC’s transmission revenue 
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requirement is updated. Please describe the context in which EIWC will 

increase its transmission revenue requirement. 

As a member of PJM, EICPC would update its transmission revenue requireinelit upon 

joining. Given increases in net traiisiiiissioii plant 011 the EICPC transinission system 

since the time that the EICPC transmission revenue requirement was developed in 

1996, the EIUT transmission revenue requirement is likely higher today. 

Why is EIWC’s estimated allocation of RTEP costs 1.64% while its estimated 

share of transmission revenues is only 0.85%? 

TJiider PJM rules, the RTEP allocation is based on EI<PC’s share of the annual 

network service peak load on the PJM transinission system, while the share of 

transmission revenue is based on EICPC’s share of the PJM transmission owners’ 

transmission revenue requireinent. Once EICPC updates its transinissioii revenue 

requirement, these two percentages will likely move closer together. 

The Report estimates that PJM’s firm transmission revenue will escalate a t  the 

rate of inflation over the study period. Please describe whether this is a 

conservative assumption in comparison to how PJM’s firm transmission revenue 

has escalated historically. 

The PJM firm transmission revenues were $49.7 million in 2010 and $53.8 inillion in 

201 1, an increase of 8% relative to the 2.5% inflation rate assumed in the Report. 

The use of firm transinission to export power froin PJM in the future will depend 011 a 

nuinber of factors such as prevailing fuel prices, transinission rates, transinissioii 

improvements, etc. EICPC’s share of these reveiiues is estimated to be $3.7 million 
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over tlie 20 13-2022 period. Alternatively, assuming tliat PJM firm transmission 

revenue would stay flat in nominal terrns would decrease tlie benefit to EIWC by only 

$0.5 million. 

In the Status Quo Case, what alternatives to purchasing firm point to point 

transmission service from PJM were considered for the 2016-2022 period? 

No other alternatives were directly considered. Not purchasing any external 

transmission service is an alternative, with the attendant risks of EICPC not being able 

to purchase energy in a situation when it needs it. Purcliasing long-term transmission 

from external parties other than PJM, to the extent available, would require similar 

expense. For example, TVA’s current firm point-to-point traiisiiiission rate of $1 . S S  

kw-month is close to PJM’s cui-rent rate of $1.57 1tW-montli. 

4. Capacity Market Benefits 

Within the seasonal summer and winter peak periods, are EKPC’s seasonal 

peaks aligned with PJM’s seasonal peaks, or are there variations in timing of the 

respective peaks which afford EKFT a greater advantage to sell capacity into 

PJM at periods of peak demand? 

Yes, EICPC’s seasonal peak does not directly match tlie timing of the seasonal peak of 

PJM as a whole. This diversity provides, in part, tlie capacity benefits quantified in 

the Report. As noted in the Report, over tlie last four years EICPC’s peak deinand 

during the tiiiie of the five highest hourly peak deinaiids on PJM has been, on 

average, 91.2% of ElCPC’s suiiiiner peak. Moreover, EICPC’s winter peak is 

projected to be inore than 30% higher than EKPC’s summer peak, yielding additional 
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load diversity between EICPC and PJM. 

The Report highlights EKPC’s seasonal diversity as a winter-peaking system in Q. 

comparison to PJM, which is summer-peaking. Over the last five years, how 

close has PJM’s summer demand peak compared to its winter demand peak? 

On average, PJM’s winter peak deinaiid has been about 80% of its suiiiiner peak 

demand over tlie last five years. In 201 1, after normalization for weather, the PJM 

suinmer peak was nearly 24,000 MW liiglier than its winter peak. 

A. 

Q. Does PJM forecast that the gap between its summer peak demand and its winter 

peak demand will grow or narrow over the study period? 

PJM predicts that this gap will grow somewhat, as suininer peak growth in PJM is A. 

projected to be slightly above that of winter peak growth over tlie next 10 years. 

Please explain why EIWC will derive a greater net benefit from participating in 

PJM under the Reliability Pricing Model (“RPM”) as opposed to participating 

under the Fixed Resource Requirement (“FRR”) paradigm. 

As noted in tlie Report, under PJM rules EIQC would be able to transition from a 

FRR to RPM beginning with tlie 2016/17 delivery year. In ai? FRR, EIOPC would be 

required to hold back (not sell capacity into or for use in tlie RPM) an additional 3% 

of its reserve requirenieiits. EICPC, which would have capacity to sell into tlie RPM 

after taking into account EICPC’s load diversity with PJM, would incur an estimated 

$3 to $9 inillioii per year of additional costs under a FRR rather tliaii under tlie RPM. 

EKPC intends to remain a member of the Reserve Sharing Group in which it 

currently participates along with the Tennessee Valley Authority, Kentucky 

Q. 

A. 

Q. 
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Utilities Conipany and Louisville Gas & Electric Company. Do you anticipate 

that there will be any limitations on EKPC’s ability to efficiently participate in 

PJM’s capacity and reserve markets as a result of its continued membership in 

the Reserve Sharing Group? 

No. For example, Doiiiiiiioii Power (Virginia and North Carolina) is a member of 

PJM and separately coiitiiiues to be a inember of the VACAR reserve sharing group 

which iiicludes a nmnber of non-PJM utilities in tlie VACAR region of SERC. 

5. Qualitative Considerations and Risks 

Since your report was published some utilities within the PJM region have 

announced that they will retire or refuel several baseload units and PJM has 

issued preliminary analysis which indicates this could impact reliability in the 

region. Are you aware of any impact that these retirements/refuelings would 

have on EKPC as a member of PJM? 

Given that PJM resource adequacy reinailis above tlie target installed reserve margin 

in PJM, any reliability conceiiis of retirements or fuel-conversion outages likely will 

take place only on a localized basis with respect to unique locational requirements 

sucli as voltage support or black start services and is unlikely to impact the EKPC 

region. All else equal, additional retirements in PJM are likely to result in higher 

prevailing capacity prices in PJM. With EKPC having capacity to sell as a inember 

of PJM, higher capacity prices would further benefit EICPC in joining PJM. 

Are the announced retirements of existing baseload units within the PJM region 

likely to spur the construction of new “backbone” transmission lines within 
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P,JM? 

No. L,ow gas prices likely will result iii tlie construction of additional gas-fired 

capacity to tlie extent it is needed to ineet PJM planning reserve requirements. Given 

the ability iii most regions to locate gas-fired capacity at or near where it is needed, 

additional gas fired capacity and generation is unlikely to yield an increased need for 

backbone transmission lines to carry power long distances. 

The Report indicates that one of the alternatives considered was joining MISO, 

as opposed to PJM, but that this was deemed to not be as beneficial to EKPC. 

Can you quantify the approximate relative benefit of joining PJM as opposed to 

joining MISO? 

Only the 201 3-201 7 period was examined in 201 1 for the alternative of EIWC joining 

MISO. Noting that there is not a direct intercoiinectioii in place between EKPC and 

MISO, the analysis indicated that over that period the beiiefits of EIWC joining PJM 

were roughly $75 inillioii higher. 

The Report suggests that participation in PJM’s Day 2 Market will allow EKPC 

to obtain more demand response and efficiency options than if it continued 

under the Status QUO Case. Mow will this occur? 

The greater transparency in tlic pricing of demand response and efficiency options in 

PJM is likely to yield a greater respoiise froin entities that believe they can profitably 

institute these options. That is, all else equal, the incentive to incorporate these 

options becomes inore transparent and thus inore likely to take place. 

The Report includes several sensitivity scenarios where the assumptions used in 

A. 

Q. 

A. 

Q. 

A, 

Q. 
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the base case were altered to measure whether joining PJM would still nialie 

sense under different scenarios and, in each such scenario, EKPC realized a net 

benefit from joining PJM. What combination of factors would liliely have to 

come together to form the “perfect storm” such that joining PJM would not 

malie sense for EKPC? 

A significant reduction in the load diversity between EIWC and PJM would be the 

largest risk, along with very low capacity prices. My understanding is that EKPC has 

been winter peaking for a iiuinber of years aiid is projected to remain so for tlie 

foreseeable ftiture. Low capacity prices teiid to be a fiuictioii of low demand which 

the market responds to with generating unit retirements which act to iiicrease the 

capacity prices. Over time as tlie inarltet adjusts, capacity prices are uiilikely to 

reinaiii at very low levels. While today’s law gas prices limit the upside trade 

benefits of joining PJM for EKPC with its predominately coal-fired generation fleet, 

at the same timejoiiiiiig PJM allows EICPC greater trading access to lower-piiced gas 

resources thereby providing benefits to EKPC aiid liinitiiig downside risk. While 

there are risks in joining PJM, there are a number of factors that could act to increase 

tlie beiiefits of joining PJM, such as higher capacity piices and higher gas prices. 

IV. CONCLUSION 

Would you like to summarize your testimony? 

Rased on the analysis conducted as summarized in the Report, I conclude that EICPC 

joining PJM will yield significant economic beliefits to EKPC. 

Based upon your experience, and in your professional judgment, will it be a 

18 



1 

2 

3 A. 

4 Q* 

5 

6 

7 

8 

9 A. 

10 

11 Q. 
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proper purpose and consistent with the public interest for EIQC and its 

nienibers for EKPC to join PJM? 

Yes. 

You are sponsoring two exhibits, your curriczilziin vitae, which is identified as 

Exhibit RLL1, and the CRA Report dated March 20,2012, which is identified 

as Exhibit RLL-2, and incorporating both of these by reference into your 

testimony. Can you state whether these exhibit were either prepared directly by 

you or by someone working under your supervision and direction? 

Yes. Both of these Exhibits were prepared either by myself or by soineoiie working 

directly under iiiy supervision and direction. 

Does this conclude your testimony? 

Yes. 
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Vice President 

M.S. Industrial Administration, 
Carnegie Mellon University 

B S. Electrical Engineering and 
Economics, Carnegie Mellon 

University 

Mr. Luciani has more than 20 years of consulting experience analyzing economic and financial issues 
affecting regulated industries. He has had a special focus on the electricity industry, where he has 
assisted electric utilities and generating companies with business planning and restructuring, merger and 
acquisition analysis, resource planning, power solicitations, ratemaking, transmission planning, fuel and 
power supply contract negotiations, and environmental compliance strategy. 

Mr. Luciani has assisted clients and their legal counsel in the management of numerous complex litigation 
matters, including electric utility prudence and rate cases, and assessments of economic damages in 
commercial disputes. He has assisted many clients in reaching agreements in settlement processes 
administered by the Federal Energy Regulatory Commission (FERC). He has appeared as an expert 
witness in a number of regulatory proceedings. 

Prior to joining CRA, Mr. Luciani was a Senior Vice President at PHB Hagler Bailly, and a Director at 
Putnam, Hayes & Bartlett, Inc. Before that, he worked as an Edison engineer for the General Electric 
Company and as a financial analyst for IBM Corporation. Summarized below are a number of recent 
projects directed by Mr. Luciani involving the electric utility industry. 

~ROFESSIONAL EXPERIENCE 

Generation and Power Marketing 
WindiTransmission Studies-Mr. Luciani has performed a number of windltransmission cost-benefit 
studies, including leading a team analyzing the economics of  installing 765 kV transmission lines to 
support new wind power in the Southwest Power Pool. 

Power Solicitations-Mr. Luciani has assisted electric utilities in a number of solicitations for power, 
including formulating the RFP, conducting bidder's conferences, negotiating term sheets and definitive 
agreements, and obtaining regulatory approval for the final agreements. 

Generation Valuation Lecturer-Over a five-year period, Mr. Luciani served as the lead lecturer and 
instructor of an advanced training course on generation valuation under cost-of-service rates and under 
market-based pricing offered annually at a large US. investor-owned utility. 

Power Marketing-He prepared several affidavits at FERC analyzing wholesale trading activities of 
power marketers, developed utility cost-based rates for wholesale sales of capacity and energy, and 
assisted counsel in reaching an arbitration settlement regarding standby power charges 

Stranded Cost  Derivation-Mr. Luciani presented testimony before four state utility rmnmissions on the 
quantification of the stranded cost associated with the deregulation of generation. 
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Nuclear Power-Mr. Luciani assisted a utility in negotiating the sale of a nuclear plant, developed the 
complex financial valuation model used by credit rating agencies in a utility’s application for DOE- 
supported financing of a new nuclear facility, and provided testimony on the benefit of CWlP financing in 
rates to support the financing of new nuclear plant construction 

RTOs and  Transmission 
RTO Cost-Benefit Studies-He has directed the evaluation of the economic and rate impacts on 
stakeholders in a number of major cost-benefit studies of Regional Transmission Organizations (RTOs), 
and has provided related testimony in a number of state proceedings. 

Transmission Planning-On behalf of the Eastern Interconnection Planning Collaborative (EIPC), Mr. 
Luciani led the economic evaluation of the potential build-out of the transmission system in the eastern 
US. needed to support future generation expansion under uncertainty with respect to climate change, 
renewable portfolio standards, energy efticiency, and fuel prices. 

RTO Administrat ive Costs and Rates-Mr. Luciani worked as the lead consultant on behalf of the PJM 
Finance Committee in the FERC settlement process in which PJM proposed the establishment of a stated 
rate for the recovery of its administrative costs in place of the existing formula rate. 

Transmission Ratemaking-For several utilHies, Mr. Luciani has filed testimony which developed OATT 
transmission, ancillary service, and reactive power rates and also has presented testimony before the 
FERC regarding calculations of earned returns for transmission operations. 

Transmission Costing-He provided testimony and negotiated settlement agreements in a FERC 
settlement process regarding the assignment of costs for through and out transmission charges. 

Financial €va!uation 
Cost of Capital-He has testified before the US.  Bankruptcy Court and assisted counsel in a number of 
arbitration proceedings regarding the proper discount rate to apply in assessing termination payments for 
wholesale power contracts, and has assisted counsel in assessing capital structures and rates for use in 
FERC proceedings. 

Municipalization-He assisted an electric utility in deriving the exit charges to be assessed for a 
proposed municipalization of a portion of the electric utility’s service territory. 

Mergers and Acquisitions-On several occasions, Mr. Luciani analyzed the potential acquisition of 
electric utilities and formulated transmission and distribution pro forma financials. 

Organizational Restructuring-Mr. Luciani acted as the lead facilitator in a 12-month project that 
functionally unbundled the operation of an integrated electric utility into stand-alone profit centers. 

Eistribution and Retail 

Distr ibution Performance-Based Rates-Mr. Luciani formulated a performance-based ratemaking 
(PBR) plan, for an electric utility, and presented the plan to the state public utility commission. 
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Distr ibution Benchmarking-He formulated a benchmarking analysis to compare the costs and rates 
for the distribution system of an electric utility to the systems of neighboring utilities. 

Eff iciency Programs-He formulated a financial and rate incentive model for an electric utility to 
evaluate the impact on rates and earnings of adopting energy efficiency programs. 

Distr ibution Cast Allocation-Mr. Luciani filed an affidavit in Ontario regarding allocation of distribution 
costs and derivation of stand-by rates for load displacement generation. 

Retail Market  Strategy-Mr. Luciani formulated models to assess the profitability of new retail loads in a 
competitive market and a product to reduce on-peak demand in residences 

Environmental and Fuel 
Environrnenfal Regulations-He has assisted electric utilities in formulating strategies for meeting 
provisions of the Clean Air Act regarding SOz, NO, and mercury emissions, and in assessing potential 
climate change regulations. 

Fuel Supply-Mr. Luciani assisted an electric utility in negotiating the terms of a buyout and replacement 
of a long-term coal supply contract, and in obtaining approval for the rate treatment. 

Nuclear Spent Fuel-He assisted counsel in a litigation involving the responsibility for costs incurred in 
the management of nuclear spent fuel storage and disposal. 

Natural Gas-He assisted counsel in obtaining state and federal approval for the merger of natural gas 
distribution companies, and in evaluating natural gas market manipulation in California. 

Expert Testimony Experience 
Mr. Luciani has testified before the Arkansas, Kansas, Kentucky, Louisiana, Maryland, Missouri, Ohio, 
and Pennsylvania public utility commissions, the Ontario Energy Board, the US. Bankruptcy Court, and 
the Federal Energy Regulatory Commission (FERC). On a number of occasions, he has also provided 
expert testimony on behalf of United Parcel Service (UPS) before the US. Postal Rate Commission. 
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On behalf of East Kentucky Power Cooperative (“EKPC”), Charles River Associates (“CRA”)‘ 
has assessed the costs and benefits of EKPC joining the PJM Interconnection Regional 
Transmission Organization (“PJM”).* Based on the analysis performed, we conclude that 
EKPC joining PJM will yield significant economic benefits to EKPC. 

The net benefits to EKPC are relatively robust. However, the benefits are highly dependent 
on the allocation of PJM regional high voltage transmission expansion costs as well as PJM 
capacity market benefits. A number of important qualitative considerations have been 
identified as well, with both qualitative benefits and offsetting costs likely to be incurred by 
EKPC in joining PJM. 

TUDY M ETHQDQLOGY 

Two different cases were analyzed over the IO-year period from 2013 to 2022. 

1. EKPC continues to operate as it does today (“Sfafus Quo Case”), and 

2. EKPC joins PJM as of June 2013 (“Join PJM Case”). 

In the Status Quo Case, EKPC is assumed to continue to be a member of the TVA reserve 
sharing group. In the Join PJM Case, EKPC becomes a full member of the PJM Day 2 
market.3 CRA analyzed the impacts on EKPC using the General Electric Multi-Area 
Production Simulation Model (“GE MAPS”) model. GE MAPS is a detailed economic 
dispatch and production costing model that simulates the operation of the electric power 
system taking into account transmission topology. 

As a general matter, the greater level of coordination and the elimination of wheeling charges 
between EKPC and PJM in the Join PJM Case should yield system-wide production cost 
savings through a more efficient system commitment and dispatch. The allocation of these 
net savings to EKPC is assessed by estimating EKPC’s Adjusted Production Costs (Le., 
production cost plus economic purchase costs minus opportunity sales revenues). In turn, 
these savings will be offset by additional administrative and other costs incurred if EKPC joins 
PJM. 

1 Principal study investigators for CRA were Ralph Luciani, Bruce Tsuchida and Pablo Ruiz 
conclusions contained in this study are solely those of the CRA team 

PJM Interconnection is a regional transmission organization (“RTO) that coordinates the movement of wholesale 
electricity in all or parts of Delaware, Illinois, Indiana, Kentucky, Maryland, Michigan, New Jersey, North Carolina, 
Ohio, Pennsylvania, Tennessee, Virginia, West Virginia and the District of Columbia 

A Day 2 market refers to a two-settlement (day ahead and real-time) energy market using hourly locational marginal 
prices and financial transmission rights (“FTRs”) Day 2 markets are currently in place in the Eastern Interconnection 
in PJM, the Midwest ISO, IS0 New England and the New York IS0 

The findings and 

2 

3 
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3. Transmission Costs 

4. PJM Capacity Market Impacts 
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(10.4) (48.3) 

(4.0) (66 4) 

15.3 147.8 

Charles River Associates 

SubTotal Net Benefits (Costs) 

5. Avoided Long-Term Firm PTP Transmission Charges 

1.2. FINDINGS 

7.9 85.9 

12.0 56.1 

1.2.1. Region-wide Net Benefits 

The net beneffis to EKPC of joining PJM are summarized in Table 1 (and more fully detailed 
in Appendix A). The total benefit to EKPC of joining PJM is positive in the first 19 months 
(June 2013 through December 2014) and over the June 2013 to December 2022 period. As 
shown, the net benefit overthis 2013 to 2022 period is $142.0 million (2012 present ~ a l u e ) . ~  

Table 1: 2013-2022 Benefits (Costs) to EKPC of Joining PJM 
(in millions of dollars; positive numbers are benefits) 

I I. Decrease in Adjusted Production Costs (Trade Benefits) I 7.0 I 52.7 I 

I Net Benefds (Costs) I 19.9 I 142.0 1 

As listed in Table 1, the key cosffbeneffi measures assessed in this study are: 1. Trade 
Benefits, 2. Administrative Costs, 3. Transmission Costs, 4. PJM Capacity Market Impacts, 
and 5. Avoided Long-Term Firm Point-to-Point (“PTP”) Transmission Charges. Each 
category is discussed in further detail below. 

I. Trade Benefits are the decrease in EKPC’s adjusted production costs in the Join PJM 
Case relative to the Sfatus Quo Case. Adjusted production costs are the production costs for 
the EKPC generating units (fuel, variable O&M and emission costs) plus EKPC “off-system” 
purchased power costs net of excess energy sales r e ~ e n u e . ~  The trade benefits in the Join 
PJM Case are $52.7 million over the 201 3 to 2022 period. 

2. Administrative Costs are comprised of: 

RTO Administrative Charaes. PJM administrative charges that would be assessed to 
EKPC as a PJM member are estimated to be $35.0 million over the 201 3 to 2022 
period. 

4 A present value rate of 6.0% was applied. An underlying inflation rate of 2.5% was assumed. Benefits and costs 
over the 2013-2022 period cited in this report are in 2012 present value dollars unless otherwise noted. Figures in 
the tables throughout this report may not sum due to rounding. See Appendix A for further detail 

Fixed costs that do not change between cases, such as depreciation are not included in this measure. Wheeling 
costs and revenue impacts are included for purchases and sales. 

5 
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. Other Additional Costs: Over the June 2013 to December 2022 period, EKPC would 
incur an estimated $5.6 million in costs for additional staffing and equipment to 
interface with PJM in the Join PJM Case. In addition, EKPC would incur $7.7 million 
of additional FERC charges in the Join PJM Case 

3. Transmission Costs are wmprised of: 

= PJM Transmission Expansion Allocation. PJM allocates the cost of new high-voltage 
(500 kV and above) lines on a pro rata basis to all member load. The allocation to 
EKPC in the Join PJM Case is estimated to be $70.2 million over the 201 3 to 2022 
period. 

Allocation of PJM PTP Revenue. PJM allocates firm Point-to-Point ('PTP) 
transmission revenue collected under its O A T  to individual PJM transmission 
owners based on their share of the total PJM transmission owner revenue 
requirement. This allocation is estimated to provide EKPC $3.7 million of additional 
benefit in the Join PJM Case. 

= 

4. PJM Capacity Market Impacts are comprised of the difference between the cost of 
meeting required reserves by EKPC in the Status Quo Case and the Join PJM Case. EKPC 
is winter-peaking and must meet a 12% planning reserve requirement in both the winter and 
summer seasons in the Status Quo Case. EKPC is projected to be short of winter capacity 
from 201 3 to 2022, but long in summer capacity for most of this period. As such, EKPC 
would need to purchase or construct winter capacity, or swap summer for winter capacity with 
a neighboring entity to meet Status Quo Case reserve requirements. In the Join PJM Case, 
as a result of PJM regional load diversity and the significant summer peaking nature of PJM 
as a whole, we project that EKPC would need to meet a much smaller reserve margin target 
that would apply for the summer season only. This is estimated to yield a $1 47.8 million 
benefit to EKPC in the Join PJM Case over the 2013 to 2022 period. 

5. Avoided Lonq-Term Firm PTP Transmission CharGes are comprised of the costs of firm 
transmission (currently 400 MW from PJM) that are reserved on a long-term basis by EKPC 
in the Status Quo Case that would not be needed as a member of a Day 2 market in the Join 
PJM Case. These long-term reservations are made to ensure that EKPC has the ability to 
import power throughout the year including in periods in which EKPC might be short of 
economic energy or capacity and non-firm and/or short-term firm transmission is not 
available. These arrangements would not be needed in the Join PJM Case yielding an 
estimated $56.1 million in benefits to EKPC in the Join PJM Case over the 2013 to 2022 
period. 

1.2.2. Qualitative Considerations and Risks 

While the quantified figures show material benefits to EKPC of joining PJM, there are a 
number of key risks, including most importantly: 

Transmission Cost Allocation. The potential high-voltage transmission expansion cost 
allocation to EKPC in joining PJM are significant and highly dependent on future PJM load 

- 
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growth, congestion, and cost allocation mechanisms, among other considerations. EKPC 
would have only a limited role in the approval of these high-voltage expansion plans. 

Capacity Market Diversity Benefits. The significant capacity market benefits for EKPC as part 
of PJM are dependent on the continued diversity of EKPC’s demand profile with that of PJM. 
To the extent that this diversity diminishes over time, EKPC benefits would decrease. 
However, barring a shift in regional climate, such an unexpected phenomenon would be 
highly dependent on changing demographics in the EKPC territory. The likelihood of such a 
shift is small. 

Exit Costs. While the PJM RTO does not impose exit fees, an exiting member maintains an 
obligation to pay for its share of transmission projects approved while a member and any 
commitments it may have in the congestion and capacity markets. As such, the decision to 
join an RTO should be viewed as a long-term decision and the anticipated benefits should be 
material. 

Other qualitative issues are discussed in the body of this report, and have the potential to 
positively or negatively impact EKPC if it were to join PJM. However, we believe these other 
risks are more limited in the potential impact they may have on any EKPC decision to join an 
RTO . 

The CRA team pioneered some of the original RTO Cost Benefit analytical approaches and 
modeling tools and has applied them in a series of significant regional RTO Cost Benefit 
Studies, to include: 

2002 RTO West Study of Pacific Northwest 

2002 Southeast Regulatory Utility Commissions Conference (“SEARUC”) 
Study of Southeast Region 

2003 Dominion Virginia Power’s PJM Study 

0 2003 U S .  Department of Energy’s SMD Study 

2004 ERCOT Stakeholders Cost Benefit Study 

2005 

0 2007 

0 2007 AmerenUE Cost Benefit Study (Midwest ISO, SPP, ICT) 

2010 Big Rivers Cost Benefit Analysis (Midwest ISO) 

0 201 1 Entergy Cost Benefit Analysis (SPP, Midwest ISO) 

SPP Cost Benefit Study, led by SPP Regional State Committee 

Aquila Missouri Cost Benefit Study (Midwest IS0 and SPP) 

In addition, the CRA team utilized similar analytical approaches and modeling tools in the 
conduct of the 2006 US.  Department of Energy Congestion Study prepared pursuant to the 
2005 Energy Policy Act for the purpose of designating National Interest Electric Transmission 
Corridors. 

Page 4 
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CRA used the General Electric Multi-Area Production Simulation Model (“GE MAPS”) to 
perform the energy modeling in this study. GE MAPS is a detailed economic dispatch and 
production costing model that simulates the operation of the electric power system taking into 
account transmission topology. The GE MAPS model determines the security-constrained 
commitment and hourly dispatch of each modeled generating unit, the loading of each 
element of the transmission system, and the locational marginal price (“LMP”) for each 
generator and load area. The GE MAPS model was used by CRA in all of the prior RTO 
market cost benefit studies it has performed, as well as to support the U S .  Department of 
Energy in conducting the 2006 National Electric Transmission Congestion Study. It is also 
being used by CRA in the 201 2 Eastern Interconnection Planning Collaborative (“EIPC”) 
transmission expansion planning studies. 

The following sections describe the study methodology, results and assumptions. In Section 
3, the study methodology is described. Section 4 describes the individual cost and benefit 
measures assessed in this study. Section 5 summarizes the study’s quantitative results, and 
Section 6 discusses qualitative considerations. Appendix A provides additional detail on the 
study results, and Appendix 6 provides a detailed discussion of the GE MAPS input 
assumptions. 

3.1. BASIC S T U D Y  METHODOLOGY 

Two different cases were analyzed over the nearly 10-year period from June 2013 to 2022: 

1. EKPC continues to operate as it does today (“Sfafus Quo Case”), and 

2. EKPC joins PJM in June 201 3 (“Join AIM Case”). 

In the Status Quo Case, EKPC is assumed to continue to be a member of the TVA reserve 
sharing group. In the Join PJM Case, EKPC becomes a full member of the PJM Day 2 
market in June 2013.6 In both cases, it is assumed that EKPC will retire the Cooper 1 and 
Dale generating units at the end of 2015, and construct a new combined cycle unit that would 
go into service at the beginning of 2016. CRA analyzed the impacts on EKPC using GE 
MAPS. In this study, GE MAPS was set up to model the Eastern Interconnection of the 
United States and Canada. The GE MAPS analysis was performed for the calendar years 
2013, 2017 and 2022, with the results for intervening years interpolated, and the results for 
2013 pro-rated for a June start7 

EKPC is not directly interconnected with the Midwest IS0 now that Duke Kentucky has become a member of PJM 
EKPC joining the Midwest I S 0  would likely entail EKPC constructing additional high-voltage transmission that would 
take a number of years to implement In 201 1, CRA reviewed the economics of EKPC joining the Midwest I S 0  
without a direct interconnection in place and determined that joining PJM yielded significantly more benefits to EKPC. 

The GE MAPS analyses are designed to optimize a full calendar year. The full calendar year 2013 results are used 
to interpolate the GE MAPS results for the years 2014-2016 The 2013 results are then pro-rated in both the Status 
Quo and Join P,IM Cases to assess and compare the impact of a June entry by EKPC into PJM in 2013 

6 

7 
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CRA used its current GE MAPS data base to perform the analysis, supplemented by input 
data provided by EKPC with respect to EKPC generation unit operating characteristics, and 
other key EKPC inputs. A full listing of the GE MAPS modeling inputs is provided in 
Appendix B. 

In the GE MAPS modeling, there is a commitment (next-day) step and a dispatch (real-time) 
step. In the commitment process, generating units in a region are turned on or kept on in 
order for the system to have enough generating capacity available to meet the expected peak 
load in the region for the next day. GE MAPS then uses the set of committed units to 
dispatch the system on an hourly real-time basis, whereby committed units throughout the 
modeled footprint are operated between their minimum and maximum operating points to 
minimize total production costs. 

As a general matter, the greater level of coordination and the elimination of wheeling charges 
between EKPC and PJM in the Join PJM Case should yield system-wide production cost 
savings through a more efficient system commitment and dispatch. The allocation of these 
net savings to EKPC is assessed by estimating EKPC’s Adjusted Production Costs (Le., 
production cost plus economic purchase costs minus opportunity sales revenues). In turn, 
these savings will be offset by additional administrative and other costs incurred if EKPC joins 
PJM. 

3.2. SEAMS CHARGES 
GE MAPS was used to model different impediments to EKPC trade under the Sfafus Quo 
Case and the Join PJM Case The impediments to trade applied in this study include 
commitment and dispatch seams charges. Seams charges are applied by CRA in the GE 
MAPS model at the “seam” or border between regions (e.g., between EKPC and TVA, EKPC 
and LG&E). In the absence of seams charges, GE MAPS will optimize the commitment and 
dispatch of generation across the entire Eastern Interconnect as if it were one balancing 
authority with traders and operators having perfect information about all load, resources and 
transmission congestion, and with no transmission wheeling charges payable for regional 
imports and exports. 

In practice, there are impediments to trade that take place on a real-time basis, including 
wheeling charges and imperfect knowledge regarding flows outside of the control area. For 
example, trade with a neighboring region is often scheduled in blocks (e.g., eight peak hours) 
and the price observed by traders can change by the time that transmission service is 
arranged. In contrast, inside of a Day 2 RTO market, generator bids are accepted in real- 
time relative to the actual real-time hourly price. 

During the cost-benefit analysis (“CBA”) stakeholder process in Missouri for the AmerenUE 
CBA, CRA worked with trading analysts who estimated for CRA the price differential needed 
across borders before they would actively pursue trades. The cross-seam price differential 
needed ranged from $3 to $5 per MWh plus the applicable wheeling charge, depending on 
the nature of the market Purchasing from an organized Day 2 market was perceived to have 
lower cross-seam trading friction than a traditional bi-lateral market given the improved 
transparency that such a market provides, the economic-based congestion management, and 
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the existence of cross-seam agreements. Working with study stakeholders, similar seams 
charges have been applied by CRA in subsequent CRA RTO cost-benefit studies and in the 
CRA modeling performed in 201 1 on behalf of the Eastem Interconnection Planning 
Collaborative (“EIPC) to analyze transmission requirements for the Eastern Interconnection 
under a broad range of alternative futures. 

The dispatch seams charges between TVA, PJM and LGE were set at applicable non-firm 
off-peak wheeling rates plus a dispatch friction rate of $3/MWh for purchasing from PJM (a 
Day 2 market), and $5/MWh for purchasing from TVA and LGE. For purchasing from EKPC, 
the dispatch friction rate was also set at $5/MWh, but the wheeling charge was set at $0 
given that the wheeling revenues paid to the EKPC transmission provider are used directly to 
reduce costs assessed to EKPC load. 

As shown in Table 2, in the Join PJM Case with EKPC as a member of PJM, there are no 
friction/wheeling charges between EKPC and (existing) PJM. However, the total seams 
charge assessed for sales to LGE and TVA from EKPC as a member of PJM increases by $1 
given that the transmission charges are collected by PJM under its OATT and redistributed to 
transmission owners on a generic allocation basis. Outside of the EKPC region, dispatch 
seams charges were set at either $3 or $5 per MWh plus the applicable wheeling rate 
consistent with those developed in the prior CRA CBA stakeholder processes.8 

Table 2 : Dispatch Seams Charges Applied in GE MAPS in the EKPC Region 
Dispatch Friction + Wheeling Charge ($/MWh) 

The dispatch seams charges discussed above are applied in GE MAPS to optimize the 
generation of all units in the modeled footprint that have been already committed to operate in 
the GE MAPS commitment step. In addition, in deciding which units are most economic to 
commit to operate, commitment seams charges are also applied in GE MAPS. Commitment 
seams charges reflect that a control area with responsibility for reliably committing generating 
units for operation the next day cannot fully rely on units outside of the control area over 
which the control area has no direct control. 

To model the commitment process, CRA defines major “commitment pools” in GE MAPS in 
which units inside the pool are committed to run to ensure reliable service within the 
commitment pool without consideration of external non-firm resources. These major 

8 See Appendix B for further detail. All GE MAPS inputs, including seams charges, are listed in real 2010 dollars. 
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commitment pools include, among others, PJM, the Midwest ISO, SPP, Southern Company 
and TVA. To the extent that the commitment process for regions within a major commitment 
pool is not jointly optimized, CRA applies a $10 per MWh commitment hurdle between these 
regions (again, as developed during CBA stakeholder processes). That is, generating units in 
a commitment pool will not be committed to meet load in another region within the same 
commitment pool unless there is a least a $10 cost advantage over units that would be 
available within that r e g i ~ n . ~  

For purposes of this study, LG&E and EKPC were included in the PJM commitment pool, with 
TVA as a separate major commitment pool. As shown in Table 3, in the Status Quo Case, 
$1 OiMWh commitment seams charges were applied between PJM, LG&E and EKPC. In the 
Join PJM Case, $10 commitment seams charges were applied between LG&E and the 
combined PJMiEKPC regions. See Appendix B for further detail. 

Table 3: Commitment Seams Charges ($/MWh) Applied in GE MAPS in the EKPC Region 

I FromEKPC I - I 10 I 10 1 - I 0 I 10 I 

The GE MAPS cases analyzed in this study will reflect varying degrees of impediments to 
trade between EKPC and PJM. Reductions in the impediments to trading should generally 
result in production cost savings. Generation production costs are actual out-of-pocket costs 
for operating generating units that vary with generating unit output; they comprise fuel costs, 
variable O&M costs, and the cost of emission allowances. By decreasing impediments to 
trading, additional generation from utility areas with lower cost generation replaces higher 
cost generation in other utility areas. These production cost savings yield the Wade benefds" 
referred to in this proposal. 

Increases or decreases in production cost in any particular utility area (e.g., EKPC), by 
themselves, do not provide an indication of welfare benefits for that area, because that area 
may simply be importing or exporting more power than it did under base conditions. For 
example, a utility that increases its exports would have higher production costs (because it 

9 Modeling Commitment pools, rather than applying commitment seams charges between all balancing regions in the 
Eastern Interconnect, greatly speeds up the optimization process in GE MAPS.. 
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generates more power that is exported) and would appear to be worse off if the benefits from 
the additional exports were not considered. 

Similarly, a utility that imports more would have lower production costs, but higher purchased 
power costs. In either circumstance - an increase in imports or exports - an accounting of the 
trade benefits between buyers and sellers must be made in order to assess the actual impact 
on utility area welfare. Increased trading activity provides benefits to both buying parties 
(purchases at a lower cost than owned-generation cost) and selling parties (sales at a higher 
price than owned-generation cost). In practice, the benefits of increased trade are divided 
between buying and selling parties. For example, the “split-savings’’ rules that govern 
traditional economy energy transactions between utilities under cost-of-service regulation 
result in a 50-50 split of trading benefits.” 

Traditional cost-of-service regulation differs from a fully deregulated retail market, in which 
individual customers and/or load-serving entities buy all their power from unregulated 
generation providers at prevailing market prices. In such a deregulated market, benefits to 
load can be ascertained mostly in terms of the impact that changes to prevailing market 
prices have on power purchase costs. For utilities in which cost-of-service rate regulation is in 
effect (like EKPC), utility rates reflect the production cost for the utility’s owned generating 
units, plus the cost of “off-system’’ purchased energy, net of revenues from “off-system” 
energy sales (i.e., Adjusted Production Costs). Utility customers under cost-of-service 
regulation also pay for the fixed costs of owned-generating units through base rates. Thus, 
deriving trade benefits for these utilities requires an analysis of both the production cost of 
operating the generating plants and the associated trading activity (purchases and sales). 

The production cost of the generating units is derived directly from the MAPS outputs for 
each case. A simple calculation of regional Adjusted Production Costs using LMPs will miss 
the economic impact of price differentials between buying and selling regions (Le., trade 
benefits). As such, for purposes of deriving the impact of trading with adjoining regions, CRA 
applies a methodology developed in consultation with stakeholders in prior RTO cost-benefit 
studies. In the absence of existing FTRs/ARRs to help evaluate the value received by trading 
parties resulting from these price differentials, CRA captures these impacts through a split- 
savings methodology. Under this methodology, the net hourly GE MAPS tie-line flows into 
and out of EKPC are used as a proxy for purchase and sale transactions by EKPC. 

In each hour, the net interchange is derived using EKPC tie-line flows to assess whether 
EKPC is a net importer (purchaser) or exporter (seller) of power. If a net purchaser in the 

Consider a simple two-company example Assume there is a $16 marginal cost to generate in Company A’s control 
area and a $20 marginal cost to generate in Company B’s control area and there is no trade Now assume through a 
reduction in trade impediments that 1 MW can be traded from A to B over the inter-tie between A and B Company A 
will generate 1 MW more at a production cost of $16, while Company B will generate 1 MW less at a production cost 
savings of $20 Thus, the total saving in production cost is $4 (i e , $20 - $16) If the trade price is set, for example, 
at a 50/50 split savings price, Company A will receive $18, for a trade benefit of $2 ($18 - $16), and Company B will 
pay $18, for a trade benefit of $2 ($20 - $18) The total trade benefit of $4 ($2 + $2) will match the total production 
cost saving of $4 
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hour, the net purchase amount is multiplied by the weighted average split-savings price for 
tie-lines with flows into EKPC. Similarly, if a net exporter (seller) in the hour, the net sale 
amount is multiplied by the average split-savings price for tie-lines with outgoing flows. We 
obtain the tie-line prices by defining a "node" in GE MAPS at each end of the tie-line. In 
assessing regional benefits, the impact of the wheeling costs and revenues are also tracked 
and incorporated into the assessment of the overall costs and benefk. 

4.1.1. Trade Benefit Results 

In the Join PJM Case, EKPC generates less power (decreasing production costs) while 
simultaneously increasing off-system purchases in comparison to the Status Quo Case. The 
decreased cost of EKPC generating less power more than offsets the purchase cost change, 
indicating that the dispatch of EKPC's generation is better optimized in PJM. This is 
illustrated by the GE MAPS results for calendar year 2013 as shown in Table 4 (for purposes 
of this table, the full calendar year of 201 3 is used). 

As shown, the co-optimization between PJM and EKPC in the Join PJM Case is yielding a 
more economic dispatch for EKPC. It is assumed that the wheeling costs EKPC would pay 
on purchases from PJM in the Status Quo Case are covered by EKPC's long-term firm 
transmission purchase from PJM discussed in Section 4.3.3. If this long-term firm 
transmission purchase is not in place in the Status Quo Case, the trade benefts of joining 
PJM would be higher. 

Table 4: Comparison of EKPC Adjusted Production Costs - 2013 
(positive $ numbers are costs) 

Generation 12.00 11 17 (0.83) 400.2 370.0 (30.2) 

Purchases 171 2 20 0.49 72.4 87.1 14.6 

Sales I (081) I (0.47) I 0.34 I (30.5) I (19.1) I 11.4 I 

The GE MAPS results for 201 7 are similar, but result in a somewhat greater decrease in 
EKPC adjusted production costs as load increases. By 2022, as gas prices and loads 
increase, the trade benefits of EKPC joining PJM increase significantly as shown in Table 5. 
These reductions in EKPC adjusted production costs yield total trade benef~s of $52.7 million 
to EKPC in joining PJM over the 201 3 to 2022 period. 
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Table 5: Comparison of EKPC Adjusted Production Costs - 2022 
(positive $ numbers are costs) 

Generation 

Purchases 

Sales (0 44) (0 29) 0 15 (24 3) (17 7) 

I Wheel costs  I 2.5 I 2.4 I (0.1) I 

A number of costs must be analyzed in addition to those directly addressed in GE MAPS. 
These include RTO administrative costs, FERC charges and implementation costs. The 
specific categories of costs addressed in this study are discussed in detail below. 

4.2'1. R7-0 Administrative Charges 

PJM incurs significant capital and operating costs to operate its markets and these costs are 
recovered through administrative charges assessed to PJM members. PJM has a formal 
budget projection for these costs through 201 5, with projected costs of $0.33 to $0.34 per 
MWh of load. We assumed these charges would increase at the rate of general inflation after 
2015. Using these per MWh rates, the PJM administrative charges that would be paid by 
EKPC in the Join PJM Case are projected to be $35.0 million over the 2013 to 2022 period.ll 
It should be noted, however, that PJM's membership continues to grow which may help 
mitigate administrative cost pressure. 

These administrative charges are comprised of a number of Schedule 9 charges1:! specified 
in the PJM OATT, including: 

Schedule 9-1 : Control Area Administration Service, funding the activities of PJM 
associated with preserving the reliability of the PJM region and administering 
transmission service. 

Schedule 9-2: Financial Transmission Rights Administration Service, funding the 
administration by PJM of Financial Transmission Rights (FTRs). 

Schedule 9-3: Market Support Service, funding the activities of PJM in supporting the 
operation of the PJM Energy Market and related functions. 

Schedule 9-4: Regulation and Frequency Response Administration Service, funding 
the administration by PJM of regulation and frequency response in the PJM market. 

l1 

l2 

See Appendix A for further detail on all cost items in this Section. 

Schedule QFERC charges are analyzed separately in the next section. 
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Schedule 9-5: Capacity Resource and Obligation Management Service, funding the 
operation and oversight by PJM of the PJM capacity market. 

Schedule 9-MMU: Market Monitoring Unit funding. 

Schedule 9-OPSI. Organization of PJM States, Inc. funding. 

4.2.2. FERC Charges 

Under FERC regulations, the annual FERC charge is assessed to all RTO energy for load, 
including that of cooperatives. As a cooperative, EKPC is currently exempt from paying these 
FERC charges and thus would not pay these FERC charges in the Status Quo Case. To 
estimate the amount of FERC charges EKPC would pay as a member of PJM, the current 
PJM FERC assessment charges of $0.0689 per MWh were escalated at inflation and applied 
to the annual EKPC load. This results in additional FERC fees of $7.7 million for EKPC in the 
Join PJM Case over the 201 3 to 2022 period. 

4.2.3. Internal Staf f ing a n d  Equipment  Costs  

RTO market participants will incur expenditures to participate in an RTO market over and 
above the RTO administrative charges. This will include additional staffing, new computer 
equipment and other items. In the Join PJM Case, because PJM would be performing 
certain functions now performed or contracted for by EKPC, there may be offsetting savings 
as well. PJM estimated that based on EKPC’s size and its experience with other joining 
entities, EKPC would likely incur initial integration charges of less than $1 million. We have 
conservatively included a full $1 million of these costs in 201 3. Based on input from EKPC’s 
power marketers, an additional $0.5 million per full year of EKPC labor costs were included in 
the Join PJM case starting in June 2013. Finally, an additional $0.1 million per full year of 
additional EKPC legal casts were included in the Join PJM case. This results in additional 
internal staffing and equipment costs of $5.6 million for EKPC in the Join f?IM Case over the 
201 3 to 2022 period. 

4.3. TRANSM~SSION COSTS 

4.3.11. Transmission Expansion Cost: Al locat ion 

Under current PJM policy, PJM allocates the cost of new “backbone” high-voltage (500 kV 
and above) transmission projects approved under its annual Regional Transmission 
Expansion Planning (“RTEP”) process on a uniform basis to all PJM 10ad.l~ There is no 
phase-in for new members for these allocated high-voltage lines. PJM provided a listing of 
the total cost estimate for each individual approved backbone high-voltage project that is in- 
service, under construction, in the engineering and planning phase, or on-hold. We assumed 

l3 The sharing is based on the non-coincident annual peak of each PJM transmission zone These charges are 
recovered under Schedule 12 of the PJM tariff Backbone facilities are comprised of “Regional Facilities” that 
operate at or above 500 kV and “Necessary Lower Voltage Facilities” that operate below 500 kV that must be 
constructed or strengthened to support new Regional Facilities 
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that under-construction projects would be in service by June 201 3 when EKPC would join 
PJM, and that the projects in the engineering and planning stage would come on-line on 
average in June 201 5 (based on the expected in-service dates of two of the largest projects 
in this stage).14 For the two major on-hold projects (the MAPP and PATH projects), we 
included 50% of the cost of these projects starting in 2020 as it is unclear when or if these 
projects will be constructed or be replaced with other projects over time. EKPC does not 
have and does not currently plan to have 500 kV or above high-voltage lines on its system 
the costs of which could be shared with PJM. Based on this analysis, we estimated that 
EKPC’s allocation of these high-voltage backbone projects in the Join PJM Case would be 
$70.2 million over the 2013 to 2022 period. 

Regional lower-voltage PJM projects also could be shared with EKPC based on the projected 
impact the new line would have on the EKPC system. However, EKPC would only be 
responsible for sharing the costs of these lower-voltage projects that are approved in a RTEP 
aRer EKPC would become a member. Thus, EKPC would have a role in determining if the 
regional transmission expansion is cost-beneficial, and there would also be cost-sharing by 
other PJM members of future EKPC transmission projects under this process. As such, no 
additional costs were included in the Join PJM Case for this category of projects. 

4.3.2. Transmission Revenue A I I ocati on 

In the Join PJM Case, EKPC, as a transmission owner, would share the PJM firm 
transmission revenue that is collected under the PJM OATT. The PJM firm transmission 
revenue was $54 million in 201 1. The revenue is allocated on an annual transmission 
revenue requirement basis. Applying the EKPC annual transmission revenue requirement 
used to develop EKPC’s current transmission rates, EKPC would have a 0.85% share of this 
annual PJM revenue. EKPC’s allocation share likely will be higher at the time it updates its 
revenue requirement upon joining PJM. Assuming EKPC’s 0.85% share would not increase 
and that the PJM firm transmission revenue would escalate at inflation over the study period, 
the total allocation to EKPC is estimated to be $3.7 million over the June 2013 to December 
2022 period.15 

4.3.3. Long-Term Firm Transmission Costs 

EKPC currently makes long-term firm point-to-point transmission reservations to ensure that 
EKPC has the ability to import power throughout the year including in periods in which EKPC 
might be short of capacity or economic energy and non-firm and/or short-term firm 
transmission service might not be available. EKPC currently has a 400 MW reservation with 

l4 Based on 201 1 data for PJM and EKPC, a 1 64% EKPC allocation was applied along with an estimated carry charge 
rate of 19 5% on the project costs 

Network service revenues collected by EKPC from LG&E for LG&E load on the EKPC transmission system would be 
allocated directly to EKPC under the PJM tariff if EKPC were to join PJM, yielding no difference with the Status Quo 
Case 

l5 
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PJM through October 2016. It is anticipated that EKPC would need similar long-term 
reservations throughout the 2013-2022 study period in the Status Quo Case. 

As part of a Day 2 market in the Join PJM Case, EKPC would not need these long-term 
transmission arrangements. PJM has confirmed that if EKPC were to join PJM this existing 
reservation would no longer be in effect (in practice, replaced by network service under the 
PJM Tariff). Based on the cost of the reservations with PJM, assumed to remain constant 
through 2015 and thereafter increase at inflation, the savings from avoiding these costs in the 
Join PJM Case are $56.1 million. 

4.4. pJI\I1 CAPACITY MARKET lMPACTS 

In prior RTO assessments performed by CRA, the capacity benefits of joining an RTO have 
typically been a secondary consideration. For a small utility, the diversity benefits of joining 
an RTO usually will yield a lower planning reserve target. But often, the utility is already long 
in capacity (along with the RTO) yielding small near-term benefits. For a utility already in a 
large reserve sharing group (like EKPC, which is currently in the TVA reserve sharing group), 
the impact of any differences in the amount of operating reserves needed when joining an 
RTO also does not tend to yield major cost differences. 

However, EKPC, as a stand-alone winter-peaking utility, is in a unique position to gain 
significant capacity benefits in joining an RTO. In PJM, the reserve requirements for the 
EKPC system would be based on the EKPC share of the total PJM peak load during the five 
highest PJM peak demand hours in each year. This share would be used to determine the 
amount of capacity EKPC would need to have or procure on a three-year look ahead basis in 
the PJM Reliability Pricing Model (“RPM) capacity market. Historically, and based on PJM 
projections, these five highest PJM peak load hours all take place during the summer season 
meaning that EKPC would effectively only have to plan to meet its summer peak reserve 
requirements as a member of PJM. 

EKPC must meet a 12% planning reserve requirement in both the winter and summer 
seasons in the S fa fus  Quo Case, based on installed capacity. In contrast, for example, in 
PJM’s RPM forthe June 2014 to May 2015 delivery year, PJM targets a 15.3% installed 
reserve margin (“IRM”) target applicable to the average of the 5 highest PJM peak load 
hours. Combined with a PJM-wide average equivalent forced-outage rate “(EFOR)” of 6.25% 
this yields an Unforced Capacity Obligation (“UCAP”) requirement of 8.09%. Using annual 
EKPC data from 2008 to 201 1, the EKPC peak during the five PJM peak hours has been only 
91 2 %  of the actual EKPC summer peak (ranging from 89.8% to 92.5%), and the average 
forced-outage rate for the EKPC generating units has been 4.1%. Taking these factors into 
account, we estimate that the EKPC installed planning reserve target for EKPC’s summer 
peak in 2014/15 would be 2 8% as a member of PJM. Maintaining this 2.8% EKPC installed 

l____l_ 
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reserve margin in the summer would yield the 8.09% UCAP requirement EKPC would need in 
2014115 as a member of PJM.16 

In the Status Quo Case, EKPC is projected to be short of winter capacity from 201 3 to 2022, 
but long in summer capacity for most of this period and would need ta purchase or construct 
winter capacity, or swap summer for winter capacity with a neighboring entity to meet Status 
Quo Case reserve requirements. 

In the Join PJM Case, upon entry into PJM in June 2013, EKPC would integrate into the RPM 
by submitting a Fixed Resource Requirement (“FRR”) plan for the 201 3/14, 2014/15 and 
2015/16 delivery years. EKPC could then participate in the PJM RPM auction beginning in 
the 201 6/17 delivery year. During the FRR period, EKPC could sell any additional capacity 
unneeded to meet its FRR reserve requirements in the RPM auctions for each delivery year 
scheduled to take place over time or bilaterally to other PJM members in need of capacity. 
However, in an FRR, EKPC would be required to hold back (not sell capacity into or for use in 
the RPM) an additional 3% of its reserve requirements. This 3% holdback requirement as 
part of an FRR makes an FRR less economic for EKPC, which would have capacity to sell, 
than being part of the RPM. 

In the Join PJM Case, EKPC would participate in two RPM auctions prior to the June 201 3 
date in which EKPC would formally join PJM. In February 2013, EKPC would sell capacity 
beyond what it would need in its FRR in the third and final incremental auction for delivery 
year 2013114. In May 2013, EKPC would participate in the Base Residual Auction for 
delivery year 2016/17.17 

The most recent PJM RPM auction results were used as the prevailing capacity price for the 
EKPC region. The latest available price is for the 2014/15 delivery year, and this capacity 
price was assumed to remain constant through the 2018/19 delivery year Prices thereafter 
were assumed to gradually rise to reach by 2022123 the net cost of new entry (“CONE”) for 
additional capacity estimated by PJM as part of the capacity auction process. The lower 
capacity prices in the PJM RPM for the 2013/14 delivery year are used for the 2013/14 
period .I 

l6 The effective summer installed planning reserve margin for EKPC as a member of PJM is similar in other delivery 
years, but varies slightly as PJM’s estimate of IRM and pool-wide EFQRs varies somewhat by delivery year 

After June 2013, the 2”d incremental auction for delivery year 2014/15 will take place in July 2013, and the Is‘ 
incremental auction for delivery year 201 5/16 will take place in September 201 3. In general, Base Residual Auctions 
take place in May three years and one month prior to the delivery year, 1‘ incremental auctions for the delivery year 
take place 16 months later in September, 2“d incremental auctions take place 10 months after that in July, and the 3rd 
and final incremental auction for the delivery year takes place 7 months after that in February just before the start of 
the delivery year in June 

Incremental capacity auctions in PJM, like those that EKPC would participate in for the 2013/14 through 2015/16 
delivery years, have typically yielded capacity prices below those obtained in the Base Residual Auction As such, 
capacity prices in 2013/14 through 2015/16 in EKPC were reduced from the Base Residual Auction results by the 
average percentage amount by which prior incremental auctions in PJM have yielded lower prices than Base 
Residual Auctions 

l7 
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The approach used to estimate EKPC’s capacity costs in the Status Quo Case and Join PJM 
Case is summarized as follows: 

Status Quo Case: In years in which EKPC is long in summer capacity, EKPC swaps summer 
capacity for winter capacity with another party up to the point at which it just meets its 12% 
summer reserve target, and purchases the remaining winter capacity needed to meet its 12% 
winter reserve target at the winter season market price for capacity. Both transactions 
require 3 months of external transmission charges. Once EKPC becomes short of summer 
capacity, EKPC purchases the required amount of winter and summer capacity to meet its 
12% summer and winter reserve requirement. 

Join PJM Case: EKPC sells capacity into the PJM market at the annual capacity market 
price up to the point that it just meets its summer reserve target under PJM rules. EKPC’s 
summer peak for reserve purposes is based on its average peak during the 5 hours (5 CPs) 
in which PJM as a whole peaks. No external transmission charges are required. During the 
FRR period (through 201 5/16), an additional 3% of reserve capacity is held back and not 
sold. 

Based on the above, the capacity market benefks to EKPC of joining PJM over the 2013 to 
2022 period are $147.8 million (2012 present value). If EKPC were to remain in a FRR plan 
after the 2015/16 delivery year, this would yield additional costs to EKPC of $3 to $9 million 
per year. See Appendix A for further detail. 

Shown in Table 6 are the overall net benefks, between the Join PJM Case and the Satus 
Quo Case, using the components discussed above. As shown, the overall net benefit of 
EKPC joining PJM is $142.0 million (2072 present value) over the June 2013 to December 
2022 period. 

Table 6: 2013-2022 Benefits (Costs) to EKPC of Joining PJM 
(in millions of 20 I2 present value dollars; positive numbers are beneMs) 

I Trade Benefits I 527 I 
I Administrative Costs I (48.3) I 

Transmission Expansion Costs, net (66 4) 
PJM Capacity Market Benefks 147.8 

Avoided Long-Term Firm PTP Charges 

Total Net Benefits (Costs) 142.0 
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5.7.1. Sensitivity Analyses 

During 201 1, CRA prepared a number of GE MAPS cases for EKPC using then prevailing 
input assumptions to ascertain the impact on trade and capacity benef&s under various 
possible assumptions. Five different cases were analyzed for the 2013 to 2017 period.lg 

Case I: 

Case 2: 

Base gas prices as of 201 I, base load, no retirement of EKPC units 

High EKPC load growth (3% higher than Case I in 2013 and 8% 
higher in 2017), high natural gas prices (40% higher than Case I), 
small (e150Mw) unscrubbed coal plants (including Dale and Cooper 
1) retire by 2016. 

Low EKPC load growth (load flat at 20 I I levels), low natural gas 
prices (10% below Case I). 
Small ( 4 5 0 M w  unscrubbed coal plants (including Dale and Cooper 
I) retire by 20 16. 

New EPA rules in effect by 2016 leading to coal plant retirements 
(including Dale and Cooper 

Case 3: 

Case 4: 

Case 5: 

These differing case assumptions have impacts on both the EKPC trade benefits and the 
EKPC capacity market benefits. The change in input assumptions in these cases was 
applied to both the Status Quo Case and Join PJM Case. Results are summarized in Table 7. 

Table 7: 2011 GE MAPS Analysis of 2013-2017 Trade and Capacity Benefits (Costs) to EKPC of 
Joining PJM 

{in millions of 201 I present value dollars, positive numbers are benefits) 

I 1: Base 2011 Gas and Load I 
I 2. High LoadRligh Gad2017 Coal Retire I 205.3 I +114.9 I 
I 3: Low LoadLow Gas I 44.8 I (45 6) I 

+29 6 1 +270 
- _---- 120.0 

117.5 
____l -- 

.--_-m _-- 5. CSAPRIMACT by 201 7 

As shown, the trade and capacity benefits for EKPC are substantially positive across all 
cases examined in GE MAPS in 201 1. The low load and low gas assumptions in Case 3 led 

l9 

2o 

The 2018to 2022 period was not examined, and EKPC joining PJM for the full calendar year of 2013 was assumed 

On July 6, 2011, the EPA finalhed the Crossstate Air Pollution Rule ("CSAPR"), which requires 27 states to 
significantly reduce S& and NO, emissions. The EPAs Maximum Achievable Control Technology ("MACT") rule 
requires coal and oil-fired power plants to reduce emissions of mercury, other metallic toxics, acid gases, and 
organic air toxics through "command and control" emission rate limits for mercury, acid gases, and particles. 

ll_._l. 
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to the largest reduction in trade and capacity benefits. Lower gas prices tend to decrease 
trade benefits as price disparities between regions tend to decrease. Low load growth tends 
to decrease capacity prices and thus reduces capacity benefits. Natural gas prices have 
decreased significantly from those used in the Case 1 analysis conducted in 201 1 The 
results presented in the prior sections reflect the lower prevailing gas price projections as of 
early 201 2. 

While the quantified figures show material benefits to EKPC of joining PJM, there are a 
number of key risks, as noted below: 

1. Transmission Cost Allocation. The potential high-voltage transmission expansion cost 
allocation to EKPC in joining PJM are significant and highly dependent on future PJM load 
growth, congestion and cost allocation mechanisms, among other considerations. EKPC 
would have only a limited role in the approval of these high-voltage expansion plans. 

2. Capacity Market Diversity Benefits. The capacity market benefits for EKPC are dependent 
on the continued diversity of EKPC’s summer demand profile with that of PJM, as well as the 
continued winter peaking nature of the EKPC system. To the extent that these summer 
diversity or winter peaking attributes diminish over time, EKPC benefits would decrease. In 
addition, any increases to the long-term forced-outage rates of the EKPC generating units 
would decrease these benefits. 

3. €xif Cosfs. While the PJM RTO does not impose exit fees, an exiting member maintains 
an obligation to pay for its share of transmission projects approved while a member and any 
commitments it may have in the congestion and capacity markets. As such, the decision to 
join an RTO should be viewed as a long-term decision and the anticipated benefits should be 
materia I_ 

4. Lona-term Firm Transmission Needed. A significant amount of benefits of the Join PJM 
Case are associated with no longer needing long-term firm transmission to ensure EKPC’s 
ability to import economic power when needed. To the extent that the need for these 
reservations (after the expiration of the current reservation with PJM in 2016) could be 
economically and reliably mitigated in the Sfatus Quo Case through increased energy 
efficiency/demand response or capacity expansion, the benefits to the Join PJM Case would 
decrease. 

5. Financial Transmission Rights. EKPC would be provided a set of Financial Transmission 
Rights (“FTRs”)~~ upon joining PJM. The expectation is that the value of these along with 

21 FTRs are financial instruments that entitle the holder to a stream of revenues (or charges) based on the hourly 
congestion price differences across a transmission path FTRs provide a hedging mechanism that can be traded 
separately from transmission service. Market participants are able to hedge against their congestion costs by 
acquiring FTRs that are consistent with their energy deliveries 
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corresponding Auction Revenue Rights ( “ARRs”)~~ will equal or exceed the congestion 
payments that EKPC would incur as part of a Day 2 PJM market. However, the benefit or 
possible cost will not be known until the specific set would be issued. 

6. Re/iabi/ity. Upon joining PJM, EKPC would become part of the PJM reserve sharing group 
and the large PJM Day 2 market. As such, it is not expected that there will be any reduction 
in EKPC reliability even with the lower reserve margin the EKPC would be able to maintain as 
part of PJM. 

7. Demand Response and €nerqy Efticiencv Proqram. Under the Day 2 PJM market, 
demand side options have the ability to bid into the market to be compensated for both 
energy and capacity reductions. The LMP pricing in a Day 2 PJM market also provides better 
means to properly value and incent energy efficiency improvements. It is anticipated that 
these economic incentives would provide EKPC with the ability to obtain more demand side 
and efficiency options on its system than in the Status Quo Case. 

8. Ancillary services. Under the Day 2 PJM market, ancillary services such as operating 
reserves can be purchased and sold EKPC could continue to self-supply its ancillary 
services and thus should be no worse off, but could be possibly better off, under this market. 
This possible benefit has not been quantified. 

9. Timinq of €nfry, EKPC would need to participate in a PJM Base Residual Auction and an 
Incremental Auction in the first months of 201 3 prior to formally joining PJM in June 201 3. It 
is assumed that there is enough time for EKPC to be ready to transition to the PJM market, 
including participation in capacity auctions in February and May 2013, from the time a 
decision is made by EKPC to join PJM. Annual benefits are positive in all years, indicating 
an even earlier entry may be beneficial. 

IO. Interruptible Cusfomer. EKPC has a large industrial interruptible customer on its system 
that currently has the option to pay prevailing market prices for power whenever EKPC 
initiates an interruption. In the analysis above, it is assumed that EKPC does not procure 
reserves for the load of this customer. There is the potential for the customer to qualify as a 
PJM demand resource. The ability of this customer to continue with the current arrangement 
is uncertain with EKPC as a member of PJM and presumably would be the subject of 
negotiation with EKPC that could yield additional EKPC costs. 

1 I. Other PJM €nfries/Departures. Membership in PJM may vary over time, possibly 
increasing or decreasing EKPC benefits. Additional entry into PJM should be beneficial 
providing increased opportunity to optimize power production and procurement and greater 
operating economies of scale, while departures likely would produce the opposite effect. 

In sum, of the above items, CRA views transmission cost allocation, capacity market diversity 
benefits and exit fees to be of considerable importance in evaluating the EKPC decision to 

22 Auction Revenue Rights (ARRs) are entitlements allocated annually to PJM firm transmission service customers that 
entitle the holder to receive an allocation of the revenues from the Annual FTR Auction EKPC would transition from 
directly assigned FTRs to receiving ARR entitlements within two planning years of becoming a PJM member 
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join an RTO. These risks need to be weighed against the considerable benefits found for 
EKPC to join PJM. 

7. 

Based on the analysis performed, we conclude that EKPC joining PJM will yield significant 
economic benefits to EKPC. The net benefits to EKPC are relatively robust. However, the 
benefits are highly dependent on the allocation of PJM regional high voltage transmission 
expansion costs, PJM capacity market benefits and avoided long-term firm transmission 
charges. A number of important qualitative considerations have been identified as well, with 
both qualitative benefits and offsetting costs likely to be incurred by EKPC in joining PJM. 
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The annual net benefit (cost) to EKPC is captured in Table 8. 

Table 8: Net Beneffi (Cost) to EKPC of Join PJM Case (millions of $) 

Inflation 2.5% 
Present Value Rate 6.Oo0b 

Jun-Dec 

2.5 4 6  4 9  5.3 5.7 7 4  9.3 11.2 13.2 135 
PJM Admini&ative Charges 

Internal StaffinglEquipment Costs 
FERC Charges under PJM OATT (0.5) (1.0) (1.0) (1.0) (1.1) (1.1) (1.2) (1.2) (1.3) (1.3) v.7) 

Subtotal GenerationlAdministration 

PJM Transmission Expansion Allocation 
Allocation of PJM Firm PTP Revenues 0.3 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 

Subtotal Transmission Costs 0 3  (43) (98) '(9 7) (9 7) (9.7) (9 7) (14 8) (14.8) (14.8) (66.4) 

PJM Capacity Market Benefits 

Net Benefits 

Avoided Firm PTP Charges Payable 4 4  7.6 7 6  7 7  7 9  8 1  8 3  8.5 8 8  9 0  56.1 

Net Benefits 5.6 1 4 3  9.3 14.8 15.6 17.8 25.3 28.5 36.4 42.9 142.0 

Further detail regarding the trade benefit results derived in GE MAPS is captured in Table 9. 

Table 9: EKPC Trade Beneffi Detail (millions of $) 

Status Quo 
Generation 
Purchases 
Sales Revenue 
Wheel Costs Net 
Total 

Join PJM 
Generation 
Purchases 
Sales Remnue 

Present 
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Value 

4002 439.8 481.2 5243 569.3 585.5 602.1 619.2 636.7 6527 
724 776 830 885 94.4 115.1 136.9 159.7 183.5 1881 
(305) (33.5) (36.7) (400) (434) (38.9) (34.1) (29.0) (23.7) (24.3) 

0.9 1.0 1.1 1.2 1.2 1.5 1.8 2.1 2.5 2 5  
443.1 484.9 528.6 574.1 621 6 663.3 706.7 751.9 799.0 818.9 

3700 410.3 452.3 4962 5420 560.9 580.4 600.5 621.3 636.8 
87.1 91.3 95.7 100.3 1050 122.4 140.5 159.5 179.3 183.8 
(19.1) (22.2) (25.4) (288) (32.4) (28.9) (252) (21.3) (17.2) (17.7) 

1.0 1.0 1.1 1.1 1.2 1.5 1.8 2.1 2.4 2 4  
4389 4804 5237 5688 6159 6559 69725 7408 7857 8054 

Wheel Costs Net 
Total - 

Savings in Join PJM 
Production Cost Sawngs 302 29.6 28.9 281 27.3 24.6 21 7 186 15.4 158 183.2 
Purchase Cost Sawrigs (14.6) (13.7) (12.8) (11.8) (107) (7.3) (3.6) 0.2 4.2 4.3 (56.6) 
Sales Revenue (11.4) (11.3) (11 2) (11.1) (11.0) (10.0) (8.9) (7.7) (6.5) (6.6) (72.5) 
Wheel Costs Net (0.0) (0.0) 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.3 
Total 4 2  4.6 4 9  5 3  5 7  7.4 9.3 11.2 13.2 13.5 54.4 
Total with June 2013 Start 2 5  4 6  4 9  5 3  5 7  7.4 9 3  11.2 13.2 135 52.7 

Further detail regarding administrative and transmission costs are captured in Table 10 and Table 11. 
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Table I O :  Administrative Cost Detail (millions of $) 

Present 
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Value 

EKPC Administrative Charges in PJM 
EKPC Energy for Load (GWh) (a) 7.573 13,148 13.409 13,701 13,891 14,133 14,390 14.644 14,914 15,173 
PJM Admin Charges ($IMWh) @) 0.334 0 333 0.337 0345 0.354 0362 0.371 0.381 0.390 0400 
EKPC PJM Admin Fees (M$) 2.5 4 4  4 5  4 7  4.9 5 1  5 3  5 6  5 8  6 1  3 5 0  

--__I_ 

EKPC FERC Charges in PJM 
EKPC Energy for Load (GWh) (a) 7,573 13,148 13,409 13,701 13,891 14,133 14,390 14,644 14,914 15,173 
EKPC FERC Fees under PJM O A T  ($/MWh) (c) 0.071 0.072 0.074 0.076 0.078 0.080 0.082 0.084 0.086 0.088 
EKPC FERC Fees in PJM (M$) 0.53 095 099 1 0 4  1.08 1 1 3  1 1 8  1.23 1.28 1.34 7.7 

EKPC Internal PJM Interface Costs(d) 1.35 062 063 065 066 0.68 0 7 0  0.71 0.73 075  5 6  

Transmission Cost Status Quo - Duke Contract 
MW Resened (Annual Awmge) 400 400 400 400 400 400 400 400 400 400 
Rate (PJM Monthly PTP $/kW-Month) 1.574 1574 1.574 1.613 1.654 1695 1.737 1.781 1.825 1.871 @) 
Charges (M$) 4.4 7.6 7.6 7 7  7.9 8.1 8.3 8.5 8.8 9.0 5 6 1  

EKPC Share of PJM Transmission Revenue in Join PJM 
Transmission Rewnue PJM Finn PTP (M$) (0 33.0 5 8 0  59.4 60.9 62.4 64.0 65.6 67.2 68.9 70.6 
EKPC Share @ O S %  0.3 0.5 0.5 0 5  0 5  0.5 0.6 0 6  0.6 0.6 3.7 

EKPC Annual Transmission Rev Requirement (M$) 30.7 085% 
Existing PJM Annual Trans RevRequuirement (M$) Q 3576.3 
Total (M$) 3607.0 100% 

(a) EKPC 2011 LoadForecast, 2013pmmtedforJune start 
(b) PJM fomcast thmugh 2015, escalated thereafter at inflation, incluc!es market monitoring and OPSI chayes, but not FERC fees 
(e) PJM Schedule 9-FERC rate of 0.068WMWh in 2012 escalatedat inflation 
(9 HMofyear 1 integrationcosts; aMtionalFTE cast of$O 5IWperfullyeerandlegal fees of $0. IMperfullyear, both escalating at inflation 
(9 2011 PTP Firm PJM revenues, escalated at inflation 
@) Firm PTP Rate asssessed to EKPC under PJM OATT, held constant thmugh 2015, escalated tkreafter at inflation 
(h) w p j m  c o m / m a r k e t s a ~ o p e m t i o n s / m a r k e t - s e t t l e m e ~ s / - / m ~ ~ m ~ e t s ~ ~ s e f f ~ e n t s / ~ ~ ~ n t ~ r a t i o ~ t m n s ~ e ~ c ~ j a n - 2 0  12 ash 

Table 11: EKPC Backbone RTEP Allocation (millions of $) 

RTEP EKPC Levelized EKPC 
Cost EKPC Cost Carrying Annual 

Wimate Allocated Allocation Charge Cost 
(Mg) Share (M$) Rate (M5) 

InSeMce and Under-Construction 1,506 164% 247 195% 482 
Engineenng and Planning 1,701 164% 279 195% 544 
On-Hold Projects 3,228 164% 530 195% 1033 

Project Status 

EKPC Annual Cost, June 2M3 &try 

Project Status 
InSeMce and Under-Construction (MS) 
Engineenng and Planning (MS) 

On-Hold Pmjects (MS) 
Total (MS) 

SubTotal (MS) 

Notes 
ted using 19 5% wral fixed charge rate and a EKPC N e w  Service Peak Lced (NSPL) share using 2012 Lhta 
Oon Prqects assumedfully in Schedule 12charges by 2013 

Major Engineenng and P l m ~ n g  Prqects expmted to be In-seNffie by mid-2015, recovery of lnwk in prcgms wid begin &ler 
OmHold Prefects (MWP and PATH), 50% probability of comimg online applied. sta#ing in 2020 
2013 set at zero, as EKPC w l d  have 110 PJM NCPL allozatmn f r a n  2012 for the year 2013 
Assume 110 allocafkm of prqwts below 500 k V (nould be based on future plans subsequent to EKPC~mrurg andsupportrng analysis of impact on EKPC) 

Present 
2013 2M4 2015 2016 ZOl7 2018 2019 2020 2M1 2ozL Value 

482 482 482 482 482 482 482 482 482 328 
544 544 544 544 544 544 544 544 319 

000 482 1026 1026 1026 1026 1026 1026 1026 1026 610 
- 516 516 516 97 

000 482 1026 1026 1026 1026 1026 1542 1542 1542 702 

-_ 

~ - . - -  
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Further detail regarding capacity market beneffis is captured in Table 12. 

Table 12: EKPC Capacity Market Benefis 

ForPlanningYearbeginning Juneok 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 
Peak Load (net of DSM) 3,070 3,132 3,191 3,245 3,302 3,363 3,412 3,486 3,544 3,610 W 

S 2,263 

-3% -6% -8% -9% -11% -12% -14% -15% -17% 
24% 22% 17% 15% 13% 11% 9% 7% 5% 

Existing Resources W 3,037 
S 2,831 

W 
S 25% 

1 9 
0 5  
0 1  
0.4 

Capacity Prices 
Annual Installed Capacity Price ($/kW-yr) 
Summer price - 3 mo. aig ($/kW-mo) 
Winter price - 3 mo. alg ($/kW-mo) 
Implied 1 to 1 swap price ($/kW-mo) 

Status Quo Case 
Resews Needed (MW) W 401 

swap (MW) wc-zs 
S 

Addtl Purchase (MW) W 
Addtl Purchase (MW) S 
Swap Transmission Cost ($/kW-mo) 

+ Swap Cost/(Rewmte) to 

Purchase Transmission 
+ Purchase Cost to EKPC (M$) 

= Total Cost/(Recenue) to EKPC (M$) 

341 342 433 433 43.3 600 767 934 110.1 
8.4 8.4 106 10.6 10.6 147 18.8 22.9 27.0 
1.5 1.5 1 9  1 9  1.9 2 6  3.3 41 4 8  
6.9 6.9 8.7 8 7  8.7 12.1 15.5 189 222 

471 574 634 698 767 821 904 969 1043 
-296 
296 
104 

0 
196 
1.4 

1.96 
0.6 

2.0 

-272 
272 
199 

0 
1.96 
(4.0) 
1.96 
2.1 

(2.0) 

-230 
230 
344 

0 
1.96 
(3.4) 
1.96 
3.6 

0.1 

-1 26 
126 
509 
0 

2 01 
(2.5) 
2.01 
5.9 

3.4 

-80 
80 

61 8 
0 

206 
(1 “6) 
2.06 
7” 3 
5 7  

-29 25 67 132 185 
2 9 0 0 0 0  

737 821 904 969 1043 
0 25 67 132 185 

211 216 222 227 233 

8.3 13.0 19.3 28.4 386 

Join PJM Case 
Summer Peak Load @ 5CPs with PJM 2 , W  2 , W  2,118 2,154 2,191 2,232 2,277 2,311 2,364 2,406 
PJM Forecast Pool Requirement (UCAP) 1.0804 1.0809 1.0859 1.0859 1.0859 1.0859 1.0859 1.0859 1.0859 1.0859 
Summer Unforced Capacity Required 2,230 2.253 2.300 2,339 2,379 2,424 2,472 2,510 2,567 2,613 
Existirw Summer Unforced CaDacitv 2716 2.716 2.716 2.654 2.654 2.654 2654 2.654 2.654 2.654 . -  
Addtl L k m e d  Capacity Needed -486 -463 416 -316 -275 -230 -182 -145 -88 -41 
Unforced Capacity Price ($/kW-year) 2 1  363 363 460 460 460 637 81.5 993 117.0 
Out of Time FRR Period 
Add1 Unforced Capacity NeededifinFRR 67 68 69 70 71 73 74 75 77 78 
Total Cost/(Retenue) to EKPC (M$) (09) (144) (126) 
In RPM 

Total Cost/(Rewnue) to EKPC (09) (144) (126) (145) (127) (106) (116) (11.8) (87) (48) 
e) to (145) (127) 

Benefits(LowerCosts)in Join PJM Case 2 9  124 127 179 184 18.9 247 31.1 37.1 434 

Additional Cost FRR vs. RPM 0 1  25 25 32 3.3 3.3 4.7 6.1 7.6 9.2 
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Further detail regarding capacity prices is captured in Table 13. 

Table 13: Capacity Pricing 

Actual PJM Capacity Auction RTO Area Price in terms of UCAP $IMW Day 
Date listed is Auction Close 

Auction Auction for t h e 7 1  
Deliverv Year Base 1st 2nd 3rd 

2ooE119 111.92 10.00 

2c!#110 

mioii I 

2011112 

mi2113 

2013114 

mi4115 

201 511 6 

201 611 7 

Jul-07 

102 04 
Qct-07 

174.29 
J a m  

11000 55.00 
M a y a  Jun-09 

1646 16.46 

Jan48 

40 00 
Jan49 

5000 
Jan-IO 

500 
Mar-I 1 

13.01 

1 .00 009 

100 039 

1.00 0 29 

100 050 005 

1 00 1.00 0.79 
May49 Sep-10 Jul-11 Mar-I2 

27.73 2000 IEKPC,/ 100 0.72 
May-IO Sep-11 Jul-12 Mar-I3 

May-I 1 S e p l 2  Jul-I3 Feb-I4 
125.99 ~EKPC ->> 

[EKPC -->> J 
May-72 S e p l 3  Jul-14 Feb-I5 

~ E K P C  -->> I 
May13 S e p l 4  Jul-15 Feb-I6 

Acerage 1.00 0.74 0.79 0.20 

Capacity Prices 
For DY beginning June: 2013/14 2014115 2015116 2016117 2017118 2018119 2019120 2020121 2021122 m W 2 3  

UCAP Price ($lMW day) 
UCAP Price ($lkW-yr) 

PJM Poolwide EFORd 
ICAP Price ($/kWlyr) 

564 99.58 99.58 125.99 125.99 12599 17465 223.31 271 97 320.63 (a) 
206 36.35 36.35 4599 45.99 45.99 63.75 81.51 99.27 11703(b) 
0063 00625 00590 00590 00590 00590 00590 0.0590 0.0590 0.0590(c) 

193 3408 3420 4327 4327 4327 5999 7670 9341 110.13(d) 

(a) 20W14 price based on 201W4 Base Price multiplied by average ratio of 3rd incremental auction price to base price 
2014775 price based on 2014715 Base Price multiplied by average ratio of 2ndincremental auction to base price. 
201Y16 price held constant at 2014715 price 
2016/17price based on receiving 2014715 Base price in 2OIW17 base auction" 
2017/18 and20W19 price held constant at 201W2017price 
201849-202W23 straight-line to reach 201Y16 auction paramfers net CONE by 2022/23 

(b) UCAP Price in $/W day * 36YlOoO 
(c) From RPMparameters, 201Y16 usedforout years 
(d) UCAP Price (1 - PJM Poolwide €FOR9 
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.1 OVERVIEW 
All financial assumptions specified in this appendix are expressed in real 201 0 US dollars, 
tinless otherwise noted. 

GE MAPS is a detailed economic dispatch and production-costing model for electricity 
networks. It was originally developed by General Electric (GE) and is currently used by over 
twenty major utilities and RTOs in the US. CRA has worked closely with GE to ensure that 
the model’s data structures and functionality accurately reflect the competitive market. 

GE MAPS determines the least-cost security constrained dispatch of generating units to 
satisfy a given demand, on the assumption that the units are dispatched according to their 
variable costs. The major advantage of GE MAPS is its ability to simulate the hourly 
operation of generating units and transmission systems (e.g. transformers, lines, phase 
shiflers, busses) in significant detail. For example, it accurately represents capacity 
constraints, minimum up time limitations, and thermal constraints on the transfer capability of 
transmission lines, line and unit contingencies and scheduling limitations of hydro plants. As 
such, GE MAPS provides a highly accurate, detailed simulation of the hourly operation of the 
individual generating units and transmission system that constitute the wholesale market. 

Among the key outputs of the GE-MAPS model is a set of Locational Marginal Prices (LMPs), 
computed for each bus in each hour and the hourly dispatch of all generators for each 
relevant geographic market. The model’s geographic footprint encompasses the entire 
Eastern Interconnection (US. and the Canadian provinces of Ontario, Manitoba, and 
Saskatchewan) with a focus on the PJM and TVA footprint and surrounding regions. 

The GE MAPS simulations are run for three years (201 3, 201 7, and 2022). Results for years 
not simulated are interpolated. Each year consists of two cases, the Status Quo Case and 
the Join PJM Case: 

Status Quo Case: EKPC continues to operate independently while participating in the 
current TVA reserve sharing agreement. Wheeling rates and seams charges applied between 
EKPC and surrounding areas, including TVA, LGE, MISO, and PJM. 

Join PJM Case: EKPC joins the PJM RTO. The expanded PJM (including EKPC) will have 
joint unit commitment and dispatch. Wheeling rates and seams charges between the EKPC 
and the rest of PJM (specifically between EKPC and AEP, Rayton, Duke Ohio/Kentucky, and 
Virginia Power) are eliminated. 

Primary data sources for CRA’s GE MAPS model include the Eastern Reliability Assessment 
Group (ERAG) Multiregional Modeling Working Group (MMWG), the NERC Electricity Supply 
and Demand (ES&D) database, the EIA 860 filings, the Ventyx Energy Velocity Database, the 
NERC regions and Independent System Operators/Regional Transmission Organizations, the 
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Flwgate ID Monitored Element Contingent Element 
1608 
1624 SSLJMME-1 161 5SUMSHAT 161 CM 1 5SUMME-1 161 5SLJMSHAD 161 CM 1 
1625 SSLJMME-1 161 - SSUMSHAD 161 CM 1 5SUMME-1 161 SSUMSHAT 161 CM 1 
1626 5WOLF 1 161 -5RUSSCOJ 161 CM 1 5WOLF 1 161 - 5WAYNE 1 161 CM 1 
1627 5WOLF-1 161 -5RUSSCOJ 161 CM 1 8PHlPP 1500-8POCKETN500CM 1 
1626 5WOLF 1 161 -5RUSSCOJ 161 Ckt 1 8PHIPP-1 500 - 8VOLUN-1500Ckt 1 
1649 7AVON 345 4AVON 138CM 1 
1650 7AVON 345 - 4AVON 136 CM 1 05BROADF 765 - 05BAKER 765 CM 1 
1651 4AVON 138 - 4BBORO T 138 CM 1 05BROADF 765 - 05BAKER 765 CM 1 
1652 4AVON 138 - 4BBORO T 138 CM 1 4AVON 136 - 4AVON R 138 Ckt 1 
1654 4MARION 138 - 5MARlON 161 Ckt1 7ALCALDE 345 - 7BROWN N 345 CM 1 
1655 7AVON 345 - 4AVON 138 CM 1 05CULLOD 765 - OSWYOMIN 765 CM 1 
1662 5BEATTW 161 -5DELVINT 161 CM 1 5LRTAP 161 -5W IRVIN 161 CM 1 
2096 5BLUE LK 161 ~ 5CEDARIN 161 CM 1 06CLIFTY 345 - 7TRIMBLE 345 CM 1 
2 130 4SPKNTR1 138 - 4KENTON 138 CM 1 
2245 5BLUE LK 161 ~ 5CEDARIN 161 CM 1 OJBROADF 765 - O5BAKER 765 Ckt 1 
2277 4AVON R 138 - 4LOUDON 138 CM 1 7GHENT 345 - 7W LEXNG 345 CM 1 
2284 BLUE LK 161 ~ SCEDARIN 161 CM 1 
2297 5ELIHLJ 161 - 5COOPER 161 CM 1 
2482 4MARION 136-5MARION 161 CM 1 

5WOLF -1 161 ~ 5RUSSCOJ 161 Ckt 1 
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Summer Limit (MW) Nnter Limit (MW) 
265 265 
223 223 
327 327 
327 327 
327 327 
327 327 
432 434 
522 56 1 
428 428 
428 428 
232 232 
522 561 
200 204 
284 284 
227 227 
284 284 
274 274 
228 228 
228 228 
192 192 

FERC submissions by generation and transmission owners, and CRA analysis of plant 
operations and market data. Major data components are listed in the sections following. 

2483 
2488 
2565 

.3 TRANSMISSION 

4AVON-R 138 - 4LOUDON 138 CM 1 22 1 22 1 
5BLUE LK 161 - SCEDARIN 161 CM 1 7GHENT 345 - 7W LEXNG 345 CM 1 284 284 
BLUE LK 161 - 5CEDARlN 161 Ckt 1 284 05CULLOD 765 - OENVYOMIN 765 CM 1 284 

The CRA model utilizes the MMWG ERAG 2013 summer peak model (2008 release) power 
flow case. This power flow case encompasses the entire Eastern Interconnection system 
including lines, transformers, phase shifters, and DC ties. CRA has modified this power flow 
case based on transmission update reports from the various ISO/RTOs and utilities. 
Monitored constraints originate in the NERC Book of Flowgates. 

For constraints monitored for their thermal limit violations, limits are modified with respect to 
the power flow to reflect transmission upgrades. For constraints enforced for stability 
purposes, CRA uses the limits obtained from the sources above. Furthermore, flows on all 
lines with a nominal rating of 345kV and above within the PJM and TVA footprint are 
mon itored I 

Flawgates specifically for the EKPC region are listed in Table B I .  The limits for these 
flowgates shown in Table 81 are further adjusted (reduced) to account for Transmission 
Reliability Margin (“TRM”), as listed in Table 82. 
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Flowgate 

Wolf Creek - Russell Jct 161 
Awn 3451138 xfrnr 
Awn 345/138 xfrnr (FLO) Baker-Broadford 765 
Awn-Bwnsboro T 138 (FLO) Baker-Broadford 765 
Awn-Bwnsboro T 138 (FLO) Awn-Loudon 138 
Awn 345/138 xfrm (no) Culloden-Wyoming 765 kV 
Bwne Cc-Longbranch 138 kV 
Spurlock-Kenlon 138 
CwpeR-Elihu 161 
Summer-5Summer&Surnrner-SshadI 
Wolf Crk-Russell Jct & Wolf Crk-WayneCo 
Wolf Crk-Russell Jcl & PhippsBnd-Pocket 500 KV 

Marion 138/161 no Brown N - Alcade 345 
Marion 138/161 kvxfmr 

Wolf Crk-Russell Jct & PhippsBnd-Vol500 KV 

- 

EKPC RTO Membership Assessment 

Required TRM (Mw) 
For ReserveSharing 

Status Join PJM 
QuoCase Case 

42 42 
25 25 
25 25 
12 12 
10 10 
25 25 
31 31 
2 2 
65 65 
19 4 
42 42 
46 46 
44 44 
20 20 
14 14 

March 20,2012 Charles River Associates 

Table B2: TRM Adjustments for EKPC Flowgates 

For each load-serving entity, GE MAPS requires an annual forecast of peak load and total 
energy, and an hourly load profile. 

For peak load and energy forecasts, CRA uses the latest FERC-714 load forecast data 
available for each load-serving entity where available. Ontario data is drawn from the 10-Year 
Outlook: Ontario Demand Report published by the Independent Electricity Market Operator of 
Ontario. For PJM, the load forecast is derived from the 201 1 PJM load forecast. If any of the 
forecasts do not project load through 2017, CRA uses the average growth rate by forecast 
area to extrapolate the peak load and energy forecast through 2017. For this study, CRA 
froze the load growth outside of the area of focus in years after 2013, so as to obviate the 
need to evaluate generation build patterns in those regions. 

Hourly load profiles are drawn from hourly actual demand, as published in FERC Form 714 
submissions and on the websites of various Independent System Operators (ISOs) and 
NERC reliability regions.23 These hourly load shapes, combined with forecasts for peak load 
and annual energy for each company, are used by GE MAPS to develop a complete load 
shape for each company for each forecast year. 

The peak load and energy forecast for EKPC is shown in Table B3. 

23 It is important that all hourly load profiles use the same year for all areas It is also important that the hourly load 
profiles and hourly wind profiles are time-synchronized, especially for high wind potential areas This is because both 
load and wind are heavily correlated to weather patterns. CRA uses 2006 data for both hourly load profiles and wind 
profiles, as both load profiles and hourly wind profiles are available for this year. 
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EKPC Forecast \ Year 
Peak Load Summer (MW) 
Peak Load Winter (MW) 
Eneruv NWh) 
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March 20,2012 Charles River Associates 
.-.-"1- .." -..-..... "_. ._.-. .--. --..- 

201 3 201 7 2022 
2263 2402 263% 
3034 3245 3544 

12977020 13890650 151 72903 

*Peak Load is before DSM, Energy is after DSM DSM w ill be mdeled 
explicitely as price responsive dispatchable demnds 

NIT CHARACTERISTICS 

GE MAPS includes a detailed model of thermal generation in order to accurately simulate 
operational characteristics and project realistic hourly dispatch and prices. Modeled 
characteristics include unit type, unit fuel type, heat rate values and shape (based on unit 
technology type), summer and winter capacities, fixed and variable non-fuel operation and 
maintenance costs, startup fuel usage, forced and planned outage rates, minimum up and 
down times, and quick start and spinning reserve capabi l i t i e~ .~~ 

The CRA generation database reflects unit-specific data for each unit based on a wide variety 
of sources. In cases where unit-specific data is not available, representative values based on 
unit type, fuel, and size are used. Table 84 shows these generic assumptions. 

24 Note that certain data types are specified on a plant-specific basis in CRA's database and therefore do not require 
corresponding generic data.. These include but are not limited to summerhinter capacity, full load heat rates and 
emissions data. 

_____ I_ 
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<50MW 
> 50 MW 
<1WMW 

100- 2W MW 
2W-6WMW 

>600MW 
c100MW 

100-2WMW 
200-6WMW 

2600MW 

C:ombustion Turbine *’ 

Steam Turbine Coal *’ 

SteamTurbine Gas/Oil *3 

EKPC RTO Membership Assessment 

FLHR 

1 1 block: 1W% capacity @ 1Wh FLHR loW 246 492 
2.49 6.66 

5 W  3.32 8 73 4 blocks: 50% capacity @ 106% FLHR, 
4 W 3s 3 93 8 26 65% capacity @ 90% FLHR, 95% capacity 
3.W 4.36 9 2 @ 95% FLHR, and 1Wh capacity @ 100% 
2.W 4.36 9.2 FLHR 
6 W  2.35 678 4 blocks: 25% capacity @ 118% FLHR, 
503 3.14 1196 5Whcapacity @ 9Wh FLHR, Whcapacity 
4 W  3s 3.05 1301 @ 95% FLHR, and 100% capacity @ 100% 
3.W 3.03 14.97 FLHR 

March 20,2012 Charles River Associates 

Table 84: Generic Characteristics for Thermal Units 

Typical 
Fixed 

lariable O & M  Forced Planned Forced 

($.!-k-w Rate (%) Rate (%) Length 
Outage Outage Outage Heat Rate Shape 

(Days) 
y e w  

4 blocks: 50%capacity @ 113% FLHR, 

I All I 5o 21 1.75 78 67% capacity @ 75% FLHR, 83% capacity 
@ 86% FLHR, and 1Wh capacity @ 100% 

1 Combined Cycle 

*1 VOM includes startup cost 
‘2 Supercritical units have a different heat rate shape 
*3 Supercritical units have a different heat rate shape 

The primary data source for generation units and characteristics is the NERC Electricity, 
Supply and Demand (ES&D) database, which contains unit type, fuel type (primary and 
secondary), and capacity data for existing units. Heat rate data is drawn from prior ES&D 
databases where available, the Ventyx Energy Velocity Database, and other publicly 
available sources. For newer plants, heat rates are based on industry averages for the 
technology of the unit. The NERC Generation Availability Data System (GADS) database is 
the source for forced and planned outage rates, based on plant type, size, and vintage. Fixed 
and variable operation and maintenance costs are estimates based on plant size, technology, 
and age. These estimates are supplemented by FERC Form 1 submissions where available. 
The Fixed O&M values include an estimate of $1.50/kW-yr for insurance and 10% of base 
Fixed O&M (before insurance) for capital improvements. 

Plants that are known to be cogeneration facilities are either modeled with a low heat rate 
(6000 Btu/kWh), or set as must-run units in the dispatch, to reflect the fact that steam 
demand requires operation of the plant even when uneconomical in the electricity market. 

Table E35 shows the CRA assumptions for the EKPC units. For EKPC coal units the minimum 
up time is assumed to be 96 hours (4 days) and minimum down time was assumed to be 24 
hours (1 day). For all other coal units modeled, the assumption is 24 hours for minimum up 
time and 12 hours for minimum downtime. Also Cooper 2 unit is assumed to be a must-run 
unit for voltage stability. 
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Table B5: EKPC Units 

Unit Name 

Cooper 1 
Cooper 2* 
Dale 1 
Dale 2 
Dale 3 
Dale 4 
H L Spurlock 1 
t i  L Spurloc k 2 
H 1. Spurlock 3 
H L Spurlock 4 
New CC at Smith 
J K Smith 1 
J K Smith 2 
J K Smith 3 
J K Smith GT 4 
J K Smith GT 5 
J K Smith GT 6 
J K Smith GT 7 
J K Smith GT 9 
J K Smith GT 10 
Bavarian Landfill 
Laurel Ridge Landfill 
Green Valley Landfill 
Pearl Hollow Landfill 
Pendleton County Landfill 
Mason County Landfill 

Summer 
:apacity (MW) 

116 
222 5 

23 
23 
74 
75 

300 
510 
268 
268 
250 
104 
104 
104 
74 
74 
74 
74 
78 
78 
3 2  
4 

3.2 
2.4 
3.2 
1.6 

Winter 
.apacity (MW 

116 
222.5 

23 
23 
75 
75 
300 
51 0 
26 8 
26 8 
27 5 
142 
142 
142 
98 
81 
81 
81 
101 
101 
3 2  
4 

3 2  
2 4  
3 2  
1 6  

Full Load Heat 
?ate (BtulkWh) Unit Type 

9920 ICoal (STc) 
10105 
11 900 
11 900 
1 1227 
11 093 
10042 
9900 
9592 
9592 
7100 
11133 
11 133 
11133 
10670 
11 007 
1 1007 
1 1007 
8869 
8869 
9000 
9000 
9000 
9000 
9000 
9000 

Coal (STc) 
Coal (STc) 
Coal (STc) 
Coal (STc) 
Coal (STc) 
Coal (STc) 
Coal (STc) 
Coal (STc) 
Coal (STc) 
cc 
GT 
GT 
GT 
GT 
GT 
GT 
GT 
GT 
GT 
Refuse (STr 
Refuse (STr 
Refuse (STr 
Refuse (STr 
Refuse (STr 

. . . . /Refuse (STr: 

Note 

Retires 201 5 
Must run unit 
Retires 2015 
Retires 2015 
Retires 2015 
Retires 2015 

COD 2016 

CRA asstimes that nuclear plants run when available and that they have minimum up and 
down times of one week. Forced outage rates for each unit are drawn from the Energy 
Central database of unit outages. Nuclear plants do not contribute to quick-start or spinning 
reserves. The model includes refueling and maintenance outages for each nuclear plant. For 
the near future, outages posted on the NRC website or announced in the trade press are 
included. For later years, refueling outages are projected on the basis of the refueling cycle, 
typical outage length, and last known outage dates of each plant. Since these facilities are 
treated as must run units, CRA does not specifically model their cost structure. For this 
specific study, no nuclear retirements are anticipated. Watts Bar Unit 2 of TVA is assumed to 
be online in 201 3. The Bellefonte units are not included. 

GE MAPS has special provisions for modeling hydro units, and requires specification of a 
monthly pattern of water flow, i.e. the minimum and maximum generating capability and the 
total energy for each plant. Plant capacity data is drawn from the NERC ES&D database. 
Plant monthly energy data is drawn from an average of Form EIA-860 submissions for 1992- 
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1998. CRA assumes that hydro plants are able to provide spinning reserves of up to 50% of 
plant capacity. The Laurel Hydro plant is modeled using hourly 2006 data, as provided by 
EKPC. 

.8 RENEWABLE 

Individual wind resources are modeled as low-cost ($1 /MWh) dispatchable energy resources 
with either a fixed annual capacity fador of 30% or a fixed wind shape taken from NREL data. 
All PJM wind units are assigned fixed wind shapes from the NREL sites they are mapped to 
on a unit-by-unit basis. All non-PJM wind units in areas surrounding PJM (MISO, TVA, 
NYISO) are also assigned fixed wind shapes but on a region-by-region aggregate mapping to 
NREL sites for the corresponding region. All non-PJM wind units in areas further from PJM 
(Ontario, New England, VACAR, SPP etc) are modeled with a fixed 30% capacity factor. 

.9 CAPACITY ADDlTlONS AND RETIREMENTS 

CRA adds new generation based on projects in development or advanced stages of 
permitting, as indicated by trade press announcements, trade publications, environmental 
permit applications, and internal knowledge. CRA also adds generic capacity where 
economically justified, or as required to maintain resource adequacy per installed capacity 
reserve margins published by various NERC regions. 

CRA tracks planned and announced retirements from power pool publications and trade 
press announcements and retires units accordingly with the exception of nuclear units. 

For this study, Cooper 1 and Dale 1 through 4 were assumed to retire as of the end of 2015. 
A 250MW CC unit is assumed to come online at the Smith bus in 2016. 

.110 ENVIRONMENTAL REGULATIONS 

For thermal generating units, variable operating and maintenance costs associated with 
installed scrubbers (SO2 reduction) or with Selective Catalytic Reduction (SCR) processes for 
NOx reduction are included in the marginal production cost and the unit energy bids. No fixed 
or capital costs of these emission control technologies are included in the calculation of 
marginal cost. CRA tracks industry announcements of units that are planning to install NOx or 
SO2 abatement technologies in the near future and models the resulting changes in emission 
rates and the variable and fixed costs associated with the new installations. 

To account for SO2 trading under EPA’s Acid Rain Program, the model incorporates the 
opportunity cost of SO2 tradable permits into the marginal cost bids, based on unit emission 
rates and forecast allowance trading prices for the time period of the simulation. NOx 
emission rates are drawn from the CEMS data filed with the US Environmental Protection 
Agency . 
CRA modeled NOx and SOz allowances based on the Cross-State Air Pollution Rule 
(“CSAPR”) finalized July 6, 201 1 and the Proposed Air Toxics Rule / lltility MACT (maximum 
achievable control technology) issued December 201 1. C 0 2  emissions based on the 
Regional Greenhouse Gas Initiative (RGGI) for northeastern states are also modeled. 

-- 
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CSAPR pollution control caps on SO2 divide the covered states into 2 groups and annual 
SO2 reductions will occur in two phases, most likely in 2013 and tightened in 2014. All states 
will be required to reduce SO2 emissions with Phase I in 2013. In 2014, only states in control 
Group 1 will be forced to reduce emission to the Phase II cap. Figure B l - I  shows state-level 
coverage of both groups. 

Figure Bl- I :  States regulated under CSAPR SO2 caps 

Group 1 States (16 States) 

Group 2 Stales (7 States) 

0 States not covered by the annual CrossStateAir Pollution Rule 

Figure B1-2 shows the coverage of the NOx programs. States in green and blue are required 
to reduce emissions as part of the NOx annual program and states in green and yellow are 
required to reduce emissions under the NOx seasonal program. 

-- -.-__ 
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Figure B1-2 CSAPR NOX Geographical Coverage 

CRA explicitly models the U.S. portion of the Eastern Interconnection and the Canadian 
provinces of Ontario, Manitoba and Saskatchewan. Regions outside this study area are 
modeled as either supply profiles or scheduled interchanges. CRA uses historic flows, 
combined with expectations of future conditions in these areas to project quantities and prices 
of power exchanged with the model footprint. In this analysis, flows from New Brunswick to 
New England, and from Hydro Quebec to New England, New York, and Ontario are modeled 
as scheduled flows, based on 12 months of historical data. 

The DC ties with the WECC and ERCOT interconnections are modeled as fixed flows, based 
on the flows in the power flow 

EMAND (SMTERRUPTIBLE LOAD) 

The presence of demand response is important to energy and installed capacity prices. The 
value of energy to interruptible loads caps the energy prices, and the capacity of interruptible 
load effectively replaces installed reserves and lowers the capacity value. CRA uses values 
for interruptible load, and demand side management reduction in peak from the NERC ES&D 
database. This interruptible load is spread among load areas based on their load share of the 

25 Typically CRA would model these as price sensitive supply curves derived from historical electricity prices and gas 
prices near these DC ties to calculate market heat rates for on-peak and off-peak periods, and for summer and 
winter. For this study CRA freezes the flows on the DC ties to eliminate any external noise that a price sensitive 
supply curve may create. 
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total system load. The dispatchable demand is implemented as generators with a dispatch 
price of $GOO/MWh for the first block (50% of area dispatchable demand) and $800/MWh for 
the second block (the remaining 50% of area dispatchable demand). 

These units rarely run, as the high prices they require indicate a supply shortfall and prompt 
economic new entry. Thus they play an insignificant role in the energy market, but can play 
an important role in the capacity market. If these loads can be interrupted during peak hours, 
they will be paid the capacity market-clearing price. Thus they have strong incentives to make 
themselves available during peak hours. When interruptible demand is included in the 
calculation of the required reserve margin, it reduces the requirement of installed capacity 
and thus reduces new entry and helps increase energy prices, consistent with market 
behavior. 

. I3 M A R K E T  M O D E L  ASSUMPTIONS 

B.13.1 Marginal Cost Bidding 

All generation units are assumed to bid marginal cost (opportunity cost of fuel plus non-fuel 
Variable O&M plus opportunity cost of tradable emissions permits). To the extent that 
markets are not perfectly competitive, the modeling results will reflect the lower bound on 
prices expected in the actual markets. 

B.l 3.2 Operating Reserve Requirement 

Operating reserves are based on requirements instituted by each reliability region. These re- 
quirements are typically based on the loss of the largest single generator, or the largest single 
generator and half the second largest generator, or a percentage of peak demand, depending 
on the region. Operating reserves are typically split into spinning reserves and non-spinning 
reserves (quick starts). The reserves market affects energy prices, since units that are provid- 
ing these reserves cannot produce electricity under normal conditions. Energy prices are 
higher when reserves markets are modeled. 

For the TEE Contingency Reserve Sharing Group (TCRSG), which includes EKPC, TVA and 
LGE/KU, requirements for spinning reserves and quick start reserves are treated separately 
as two types of constraints that need to be met simultaneously with the requirement to bal- 
ance generation and loads. GE MAPS is used to co-optimize commitment and dispatch for 
meeting spinning reserve requirements and quick start requirements. 

The TCRSG requirements for operating reserves are 1 OOYO of the first largest contingency 
(largest committed unit). This requirement is allocated amongst the group members based on 
each member's load share ratio. For 201 3 through 2022, this requirement is assumed to be 
1250MW (Brown Ferry nuclear). 

For the Status Quo Case, EKPC is assumed to carry 92 M W  of the TCRSG requirement and 
the rest is carried by TVA and LGE based on the load ratio from the forecast load as shown in 
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18.5% 18.4% 18.4% 
81.5% 81.6% 81.6% 

Table B726 50% of these operating reserve requirements are carried as spinning reserves 
and the rest as non-spinning reserves. EKPC also carries an additional 2% of their daily peak 
load as spinning reserves. 

Table B7: EKPC Share of Operating Reserves (Load Ratio) 

Load Ratio I 2013 2017 2022 
Area \ Year 

In the Join PJM Case, these EKPC operating reserve requirements are replaced with PJM 
assumptions. The additional spinning reserve equal to 2% of the daily peak load is no longer 
camed by EKPC. TVA and LGE share the entire TCRSG requirements for operating reserve, 
split by the load ratio shown in Table 87. The PJM Synchronized Reserve Market currently 
has two Synchronized Reserve Zones, the RTO Synchronized Reserve Zone and the South- 
em Synchronized Reserve Zone. The RTO Synchronized Reserve Zone contains the Mid- 
Atlantic Sub Zone, which can be segregated from the rest of the RTO Synchronized Reserve 
Zone by the AP South reactive transfer interface. The RTO Synchronized Reserve Zone re- 
quirement is calculated as the larger of the RFC minimum requirement of synchronized re- 
serves (a minimum Synchronized Reserve requirement of at least 50% of the Balancing Au- 
thority's most severe single contingency) or the largest contingency in RTO Synchronized 
Reserve Zone. The Mid-Atlantic sub zone requirement is equal to the largest contingency in 
Mid-Atlantic region. The Southern Synchronized Reserve Zone is exclusively for the Domin- 
ion Virginia Power control area, and the requirements are based on VACAR rules where re- 
serves equal to 1.5 times the largest unit in VACAR is maintained by VACAR members. 

In modeling supply for operating reserves within the area of interest, the spinning and quick 
start capabilities of generating units are specified on a unit-type basis. For spinning reserves, 
the maximum level of spinning reserve capability of a thermal unit is set to be the least of the 
unit's capacity above minimum block, 50% of the unit's capacity, and the unit's ramp rate (in 
MW/min) times I O .  This is because spinning reserves are typically needed to meet the re- 
quirements within 10 minutes. Assumed ramp rates are: 10 MW/min for combine cycle units, 
6 MW/min for gas and oil steam units, and 3 MWlmin for coal units. For hydro plants in gen- 
eral, spinning reserve capability is set on a monthly basis at 50% of the difference between 
plant's capacity in that month and its average for that month hourly output. No spinning capa- 
bility is assigned to nuclear generators. 

- 
26 The load ratio share basis uses the coincident peak load levels of all LSEs in each Party's Balancing Authority Area 

for the l2month period ending on October 1 of each calendar year. 

-. 
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B.13.3 Transmission Losses 

Transmission losses are modeled at marginal rates over the entire Eastern Interconnection. 
The reference bus is fixed. 

EAMS CHARGES A N D  WHEELING m T E S  

Seam charges are “per MWh” charges for moving energy from one control area to another in 
an electric system. In MAPS, seams charges are applied to net interregional power flows and 
are used by the optimization engine in determining the most economically efficient dispatch of 
generating resources to meet load in each model hour. Seams charges are considered for 
both commitment and dispatch of generating units; however, the charges between any two 
areas may be different for commitment than for dispatch. For the current analysis, 
commitment is done on a pool by pool basis, and dispatch is done by the system as a whole, 
subject to seams charges. The seams charge modeled for dispatch include both the actual 
wheeling rates defined in transmission tariffs, and a second value, which is referred to as 
friction, representing the hurdles caused by market inefficiencies. The wheeling rates are 
based on non-firm hourly rates. 

Table B8 gives an overview of the seams charges used for dispatch between EKPC, PJM, 
TVA, and other neighboring control areas. 
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SPP 
Cleco Powr 
E M W  
EntergV 
AECl 
All Other 
lntia-FRCC 
DukefCPUSCG 
MlSO/WAPA 
NWE/SASWMlSO 
SPP 
NWUWAPNSASK 
WAPNMWMSO 
Mlso 
SASK 
OH 
MH 
Intia-kritimes 
LG&E 
PJM 
EKPC 
Others 
EKPC 
LG&E 
PJM 
others 

Table 88: Seams Charges ($ I MWh) 

From To ]Dispatch Seams Charge 1 
Commitment Commitment 
Pool Pool -- Wheel Friction* - Total 

2 2  1 MISO PJM 0 
MISO All Other 5 3 8  

2 2  2 PJM MISO 0 
PJM All Other 3 3 6 

3 SPP’ All 2 3 5  
4 NE NY 0 3 3 

NE All but NY 7 3 10 
5 N Y  NE 0 3 3 

NY HQ 2 3 5  
NY OH 4 3 7 
NY PJM 5 3 8 

6 VACAR-DukelCPL All 2 5 7 
7 Entergy All 3 5 8  
8 FRCC All 3 5 8 
9 sow All 5 5 10 

10 SVA All 3 5 8 
11 OH All 2 5 7  
12 HQ All 8 5 13 
13 NBlMaritimes All 3 5 8 

Day 2 

NorrDay 2: 

Other Hurdles 

CIWO P o w  
SPP 
Cleco PoMer 
AECI 

AECl 
Intra-FRCC 
DukefCPUSCG 
NWE 
WAPA 
WAPA 
Mlso 
SASK 
h,lH 
MH 
Mu 
MSO 
Intia-Maritimes 
PJM 
LGgE 
LG&E 
LG&E 
PJM 
EKPC 
EKPC 
EKPC 

EdWY 

[Dispatch Seamscharge I Commit 
Wheel Friction” Total Hurdle 

3 5 8 IO 
2 3 5 10 

-- -- 

3 5 8 N A  
3 5 8 10 

8 10 3 5 
3 5 8 N A  
3 5 8 10 
2 5 7 10 
4 5 9 10 
4 5 9 10 
4 5 9 N A  
5 3 8 10 
6 5 11 10 
0 5 5 10 
9 5 14 10 
9 5 14 NA 
0 3 3 10 
3 5 8 10 
3 3 6 10 
2 5 7 10 
2 5 7 10- 
2 5 7 N A  
3 3 6 I O ”  
0 5 5 IO*’ 
0 5 5 IO” 
0 5 5 NA” 

$3 dispatch friction hurdle for flows out of active managedmarkets 
Non market areas not expected to be as efficient hence higher &patch friction hurdle 
Average of on and off-pah non-finn body PTP rate used in ackMion to fnction 
PJM tdfnm, MSO friction set at $2 ghen extensive seams mamgernent pfwess 

Day 2 planned 
These paths/hudes an? eliminated in the Change Case, EKPC is a part of PJM 

- 1 ~ 1  
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. I 5  FUEL PRICES 

GE-MAPS uses monthly fuel prices for each thermal unit. The fundamental assumption of 
behavior in competitive markets is that generators will bid their marginal cost into the energy 
market. The marginal cost for a plant fueled by natural gas is the opportunity cost of fuel 
purchased (in addition to non-fuel variable O&M and environmental adders), or the spot price 
of natural gas at the location closest to the plant. CRA therefore uses forecasts of spot prices 
at regional hubs, and refines these on the basis of historical differentials between price points 
and their associated hubs. For fuel oil CRA uses estimates of the price delivered to 
generators on a regional basis. 

‘The remainder of this section discusses the fuel price forecast methodology. The fuel forecast 
for gas and oil is based on NYMEX forwards from January 23,2012 and EIA’s Annual Energy 
Outlook (AEO) long term forecasts from AEO 2012 Early Release Edition, issued January 23, 
2012. Coal prices are derived from NEEM. A description of NEEM is included in Section 8.17. 

Specific oil and gas price forecasts used in this study are provided in the next sections 

. I 6  NATURAL GAS AND FUEL OIL RICE FORECAST 

B.-l6.1 Natural Gas Forecast 

Prii7cipal Drivers 

The principal drivers are the projected prices for natural gas at Henry Hub. 

Base Case Forecast 

In the near term, the Base Case forecast is set equal to NYMEX futures prices for natural gas 
at Henry Hub as of the closing of January 23, 2012. For later years, the forecast follows the 
AEO long term trend. Figure 82 shows the CRA Base Scenario forecast for natural gas prices 
at Henry Hub. 

Regiotial Prices 

CRA forecasts natural gas prices on a regional basis following major pipeline traded pricing 
points. Regional forecasts are derived by adding two factors, the basis differential by region 
and local delivery charge by state, to the Henry Hub gas price. 

Basis Differentials by Regian 

CRA recognizes multiple pricing points within each region, all of which are actual pipeline 
trading points surveyed and reported by Platt’s Gas Daily. Some of these pricing points 
coincide with the NYMEX Clearport hubs, which include Henry Hub. For the other points, 
CRA uses a regression model to one or several NYMEX Clearport hubs, calibrated with 
historical data, to derive a forecast. The NYMEX Clearport hub futures settlement data are 
only available for a short period, typically between 12 and 24 months. Within this timeframe, 
CRA derives monthly differentials to these hubs using NYMEX data. Beyond this period, CRA 
scales the basis differentials in proportion to the Henry Hub forecast. Forecast prices at each 
hub are derived using the Henry Hub forecast and the scaled basis differential for that hub. 
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The pricing points used and their relation to the NYMEX Clearport futures are shown in Table 
B9 I 

Table B9: Pricing Points and NYMEX Hubs 

Local Delivery Charges 

Burner tip prices for natural gas are the sum of the basis differentials by region as derived 
above and a local component that captures pipeline lateral charges and/or charges to local 
distribution companies (LDC). CRA estimates this local component at $0.07/MMBtu for all 
units. For older units, CRA estimates extra LDC charges derived from AGA statistics, 
generally on a state by state basis.27 

Seasonal Pattern 

Natural gas prices are varied seasonally based on NYMEX futures data in the near term. In 
the long term, the seasonal pattern for the last available year is repeated for each year. 

Figure B2: Henry Hub Prices, History, and Forecast (in Real 2010 $/MMBtu) 

27 States such as New York or Pennsylvania are split into multiple regions Pennsylvania is split into east and west for 
natural gas price forecasting purposes 
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Gas Price Forecast Srmmary 

Table B10 contains monthly gas price forecasts for the Base Scenario for Kentucky, 
Tennessee, Ohio, and Pennsylvania for the years modeled. 
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Kentucky 
Now WithLDC 

5345 5412 
5345 $412 

Tennesee mi0 East-PA West-PA 
N o m  WithLDC N O W  WithLLC N o L L C  WithUX: NoLLC WithLDC 

$375 $411 $345 $397 S458 $469 $345 $356 
$365 $401 $345 $396 5456 $466 $345 $356 

I atlie uiu: Montniy Natural tias price t-orecasts (in real wuiu I MMtJtU) 

Year 

h 

Month 

Jan 
Feb 
Mar 
APr 
May 
Jun 
Jul 
Aug 
Sep 
Oct 
NOV 
Dec 
AWE3ge 
Jan 
Feb 
Mar 
Apr 
May 
Jm 
Jul 
Aug 
SeP 
Oct 
NOV 
DeC 
AWage 
Jan 
Feb 
Mar 
APr 
May 
Jun 
Jul 
Aug 
SeP 
Oct 
NOV 
DeC 
AWE3ge 

5338 $404 
5339 $405 
$340 $407 

$409 
5346 $412 
5347 $413 
5347 $4 13 
5350 $416 
5345 $411 
5366 $431 
5346 $4 12 
$448 $5 10 
$444 $506 
$433 $495 
$424 $486 
5424 $486 
5426 $488 
S428 $490 
5430 $492 
5430 $492 
S433 $494 
5442 $504 
5463 $525 
$436 $497 
5561 5618 
$557 $614 
5544 S6M 
5526 $584 
5527 $584 
5528 $586 
5532 $588 
5534 $591 
5534 $591 
5538 $595 
5549 $605 
5573 $630 
5542 $599 

$360 $396 $338 $389 5354 $365 $338 $348 
$346 $382 $339 $390 5348 $359 $339 $350 
$347 $383 $340 $391 $349 $360 $340 $351 
$350 $385 $343 $393 5351 $362 $343 $353 
$353 $388 $346 $397 5355 $365 $346 $357 
$354 $390 $347 $398 5356 $367 $347 $358 
$354 $389 $347 $398 5356 $366 $347 $357 
$357 $392 $350 $401 5359 $369 $350 $361 
$384 $419 $345 $396 5348 $359 $345 $356 
$402 8437 $366 $4 16 5425 $435 $366 $376 
$362 $3 98 $346 $397 $376 $387 $346 $3 57 
$468 $502 $448 $496 5561 $571 $448 $458 
$453 $487 $444 $492 $542 $552 $444 $454 
$444 $478 $433 $481 5434 $443 $433 $443 
$424 $458 $424 $472 5422 $432 $424 $434 
$425 $458 $424 $472 5422 $432 $424 $434 
$426 $460 $426 $473 5424 $434 $426 $436 
$429 $462 $428 $476 5427 $436 $428 $438 
$431 $464 $430 $478 5428 $438 $430 $440 
$431 $464 $430 $478 5428 $438 $430 $440 
$433 $466 $433 $480 5431 $441 $433 $443 
$462 $495 $442 $490 S478 $487 $442 $452 
$481 $514 $463 $511 S559 $569 $463 $473 
$442 $476 $436 $483 5463 $473 $436 $445 
$579 $610 $561 $605 5700 $710 $561 $570 
$561 $591 $557 $601 5677 $686 $557 $566 
$550 $581 $544 $588 $542 $552 $544 $553 
$523 $553 $526 $570 5524 $533 $526 $536 
$523 $554 $527 $571 5524 $533 $527 $536 
$525 $555 $528 $572 5526 $535 $528 $538 
$528 $558 $532 $575 $529 $538 $532 $541 
$531 $561 !$534 $578 5532 $541 $534 $543 
$531 $561 $534 $578 5532 $541 $534 $544 
$535 5565 $538 $582 5536 $545 $538 $541  
$567 $597 $549 $593 5592 $601 $549 $558 
$588 5618 $5E--- $617 . 5691 $700 $582 
$545 $575 $542 8586” 5575 $585 $542 $551 

B.16.2 Fuel Oil Price Forecast  

Principal Drivers 

The principal drivers underlying this forecast are the projected price for light sweet crude oil at 
Cushing, Oklahoma. 

Ease Case Forecast 
Through 2012, the Base Scenario forecast is derived from the NYMEX futures prices for light 
sweet crude oil as of the closing of January 23,2012. For subsequent years, as the futures 
market becomes less liquid, the forecast follows that of the AEO long term trend. 
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Regional Prices 

CRA forecasts prices for fuel oil #2 and #6 (1 % sulfur) by US census region. This forecast is 
prepared in two steps. First CFL4 uses a regression model calibrated to historical data to 
derive prices for fuel oil #2 and #6 at New York Harbor from the forecast of crude oil prices. 
Second, historical basis multipliers for each of the census region are applied against the Mid- 
Atlantic Census region (which includes New York Harbor). 

Seasonal Paffern 

Both fuel oil #2 and fuel ail #6 prices are varied monthly based on NYMEX futures data in the 
near term, and based on historical monthly patterns in the longer term. 

Oil Price Forecasf Summary 

Table B11 contains monthly oil price forecasts for the Base Scenario for Kentucky, 
Tennessee, Ohio, and Pennsylvania for the years to be modeled. 
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Kentucky 
F02 F06 
523.33 59.37 
523.33 $9.38 
52231 $939 
52219 $9.39 
521.19 $9.40 
$20.95 $941 
521.00 $9.41 
521.37 59.42 
521 97 59.43 
$2224 $9.43 
$2249 $9.44 
$22.84 $9.45 
522.10 59.41 
527.88 $11.26 
527.89 $11.26 
$26.68 511.27 
526.53 511.28 
525.35 $11.29 
$25.06 $11 29 
525.12 $11.30 
525.55 511.31 
$26.27 $11.32 
$26.59 511 32 
$26.88 511.33 
527.30 $11.34 
$26.43 511.30 
$29.37 511 88 
$2937 $11.89 
52810 $11.90 
527.95 $11.90 
$2671 $11.91 
$26.40 511.92 

EKPC RTO Membership Assessment 

March 20,2012 Charles River Associates ... 1.-.-1..1 ..-“-.1.-.-- 
_.___1_””_ 

Tennesee Ohio Penns ylwnia 
FO2 F06 FO2 FOG FO2 FOG 
523.82 $12.43 $22.58 $1208 $2333 59.37 
$23.83 $12.44 $2258 $1209 523.33 59.38 
52279 $12.45 $21 60 $1210 $2231 $9.39 
52267 $1246 $21.48 $12.10 $2219 $9.39 
$21.65 $12.47 $2052 $1211 $21.19 $9.40 
$21.39 $1247 $20.28 $12 12 $2095 $9.41 
$21 45 $1248 $2033 $12.13 $21.00 $9.41 
521 82 $1249 $2069 $12.14 $21 37 $9.42 
52244 $1250 $21 27 $12.15 $21 97 $9.43 
$22.72 $1251 $21 53 $1215 $2224 59.43 
$22.97 $1252 $21 T7 $1216 522.49 $9.44 
$23.33 $12.53 $22.11 $12.17 $22.84 $9.45 
$2257 $12.48 $21.40 512.12 522.10 $9.41 
528.48 $1493 $26.99 $14.50 $27.88 $11.26 
528.48 $14.94 $27.00 $14.51 $27.89 $11.26 
$27.24 $14.95 $25.82 $14.52 $26.68 511.27 
$27.10 $1496 $25.69 $14.53 $26.53 $11.28 
$25.89 $14.97 $24.54 $14.54 $25.35 $11.29 
$25.59 $1498 $24.26 $1456 $2506 $11 29 
$25635 $1499 $2432 $1456 $2512 $11.30 
526.10 $15.00 $2474 $1457 $25.55 $11.31 
$26.83 $15.01 $2544 $14.58 $26.27 $11.32 
$27.16 $1502 $2574 $1459 $26.59 $11.32 
527.46 $15.03 $2603 $14.60 $26.88 $11.33 
$27.88 $15.04 526.43 $14.61 $27.30 $11.34 
526.99 $14.98 $25.58 $14.56 $26.43 $11.30 
530.00 $1575 $2843 $15.31 $29.37 $11.88 
$30.00 $1576 $2844 $15.32 $2937 $11.89 
528.70 $1578 $2721 $15.33 $28.10 $11.90 
$2856 $1579 $2706 $1534 $27.95 $11.90 
$27.28 $1580 $2586 $15.35 $26.71 $11.91 
$2696 $1581 $2556 $1536 526.40 $11.92 

Table B l l :  Monthly Fuel Oil Price Forecasts (in real $2010 I WIMBtu) 

Year Month 

Jan 
Feb 
Mar 
APr 
May 
Jun 
Jul 
Aug 
SeP 
Oct 
Nov 
DeC 

Awrage 
Jan 
Feb 
Mar 
APr 
May 
Jun 
Jul 
Aug 
SeP 
Qct 
Nov 
DeC 
Awrage 
Jan 
Feb 
Mar 
APr 
May 
Jun 
Jul 
Aug 
SeP 
Oct 
Nov 
DeC 
Awrage 

.Cr6.3 Other Fuel Price Forecasts 

Coal price forecasts are developed by the CRA NEEM model as described in the next 
section. 

Coal prices will vary depending on the future policy outlook. For example, the anticipation of a 
policy with higher carbon prices will tend to lead to lower coal prices. Table 812 shows the 
forecasted coal prices for the base scenario for the EKPC coal plants. 

_l__l__- 

Page 43 



Exhibit RLL-2 
47 of 49 

EKPC RTO Membership Assessment 

March 20,2012 Charles River Associates 
.-.."1- 

Table B12: Annual Coal Price Forecasts (in real $2010 I MMBtu) 

Unit \Year 
Cooper 1 
Cooper 2 
Dale 1 
Dale 2 
Dale 3 
Dale 4 
H L SPurlock 1 
H L Spurlock 2 
H L Spurlock 3 
H L Spurlock 4 

2013 2017 2022 
$ 2.78 Retired 
$ 2.78 $ 2.88 $ 2.88 
$ 2.78 Retired 
$ 2.78 Retired 
$ 2.78 Reti red 
$ 2.78 Reti red 
$ 2.45 $ 2.82 $ 2.82 
$ 2.45 $ 2.82 $ 2.82 
$ 2.25 $ 2.62 $ 2.62 
$ 2.25 $ 2.62 $ 2.62 

Nuclear plants are assumed to run whenever available, so nuclear fuel prices do not impact 
commitment and dispatch decisions in the market simulation model. CRA therefore does not 
do a detailed analysis of nuclear fuel prices. 

Both wind and hydro plants do not have fuel prices. CRA assumes that the marginal cost is 
$I/MWh. 

.,i7 ORECAST 

The NEEM model is a long-term planning model that optimizes fuel and environmental 
compliance decisions based on the environmental scenario considered. NEEM is a linear 
program that minimizes total electrical system costs over a long time-horizon subject to 
meeting demand, reserve margin, and environmentalirenewable targets. Output from CRA's 
North American Electricity and Environment Model (NEEM) is used to populate the MAPS 
model with plant-specific coal price inputs. Given that coal-fired generation is the target of 
many existing, pending and proposed environmental policies, the future coal selection at 
generating stations and the quantity of coal consumed nationally is heavily dependent upon 
the scenario modeled and the resultant retrofit decisions, generation levels, and new capacity 
additions. 

NEEM contains a detailed treatment of coal supply, with 23 supply curves representing 
domestic production areas, imports, and different coal qualities (sulfur and mu). These curves 
are built up from mine level data on production costs and annual production capability. 

Coal units in the model choose coals based on the various coal options' characteristics and 
the plant-specific delivered price for each. The delivered prices are the sum of the mine- 
mouth prices and plant-specific transport costs. Each of the supply curves is divided into 
tranches of tonnages (typically 4 to 15 tranches). As demand rises, exhausting the annual 
supplies available at a given tranche, the market price for that coal rises accordingly. Mine- 

_"__l_ __ 
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mouth prices for each coal type are determined by North American supply and demand. In 
addition, there are mine lifetime supply constraints applied to each cost tranche of each coal 
production area, simulating depletion. Mine depletion is of greatest relevance for the Central 
Appalachian production area where the total available resources are relatively small relative 
to annual consumption. 

The individual coal supply curves have been constructed using mine level cost and available 
tonnage information from some 1000 mines. Costs include labor costs, permitting, and other 
factors . 
Table B13 includes the quality parameters associated with each of the 23 coals included in 
the NEEM model. 

Table 813: Coal Quality Parameters 

Not all plants are allowed to select from the full range of coals available in the model. 
Limitations on coal selection are a function of coal rank (bituminous, subbituminous, lignite) - 
NEEM requires a capital cost to change from bituminous to subbituminous, if a particular 
plant is not already able to burn subbituminous. Transportation access of various coals by 
each plant (e.g., rail access) also limits the selections. 

Coal selection is regulated within the model through a plant-specific coal transportation cost 
matrix that matches plants to coals (and the cost of transport). The matrix represents the 
cheapest transportation option for each coal/plant pairing (rail, truck, or barge). The 
plant/coal-type transport cost entries are populated based on a proprietary forecast of 
the $/ton-mile cost of long-haul shipments and data about the types of coal burned at each 
plant. 

I- -- 
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Figure 84: Key Coal-Producing Regions in the United States 

Plains Lignite 

The relevant coal-related output from the NEEM model is a set of coal choices by the plants 
in the model, a plant-specific delivered coal price for each NEEM unit by year (for each coal 
burned), a schedule of pollution control retrofit decisions by unit, and also emissions 
allowance prices. Note that, to maintain consistency across coal units, NEEM-based coal 
prices apply to all coal units in the modeled footprint in both the Status Quo and Join PJM 
Cases. 
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