
Goss 
Samford 
ATTORNEYS AT LAW PLLC 

August 24, 2018 

Ms. Gwen Pinson, Executive Director 
Kentucky Public Service Commission 
P.O. Box 615 
21 1 Sower Boulevard 
Frankfort, KY 40602 

David S. Samford 
(859) 368-7740 

david@gosssamfordlaw.co111 

REC~\ /t=O 

AUG 2 L~ 2018 

PUBL1v... ICE 
c o:v1:v11S..:i10N 

Re: In the Matter of the Application of East Kentucky Power Cooperative, Inc. 
for a Certificate of Public Convenience and Necessity for the Construction 
o.lBackup Fuel Facilities at its Bluegrass Generating Station; PSC Case 
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Dear Ms. Pinson: 

Please find enclosed for filing with the Commission an original and ten copies of 
the Application and supporting exhibits, a Motion for Confidential Treatment and a Motion 
to Deviate from Fi ling Requirements, as tendered on behalf of East Kentucky Power 
Cooperative, f nc. Please assign a docket number to this filing and return a file stamped 
copy of thi s fi ling to my office. As a courtesy, a copy of this fi ling, less the confidential 
info rmation which is subject to the motion for confidential treatment, is being provided to 
counsel for the Attorney General 's Rate Intervention Office and the counsel for Nucor 
Steel Gallatin, LLC. 

Should you have any questions, please feel free to contact me. 

Enclosure 

cc: Rebecca Goodman 
Kent Chandler 
Michael Kurtz 
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COMMONWEAL TH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION RECEIVED 

AUG 2 l~ 2018 

IN THE MATTER OF: 

THE APPLICATION OF EAST KENTUCKY 
POWER COO PERA TJVE, INC. FOR A 
CERTIFICATE OF PUBLIC CONVENIENCE 
AND NECESSITY FOR THE CONSTRUCTION 
OF BACKUP FUEL FACILITIES AT ITS 
BLUEGRASS GENERATING STATION 

) 
) 

PUBLICS YICE 
CO ivHdlS010N 

) CASE NO. 2018-__ _ 
) 
) 
) 

MOTION FOR CONFIDENTIAL TREATMENT 

Comes now East Kentucky Power Cooperati ve, Inc. ("EKPC"), by counsel , pursuant to 

KRS 6 1.878, 807 KAR 5 :00 l , Section l 3 and other applicable law, and in support of its request 

that the Commission afford confidential treatment to certain info rmation contained in exhibi ts to 

EKPC 's Application filed in the above-captioned proceeding, respectfully states as follows: 

1. Contemporaneously with this Motion, EKPC has fil ed an Application seeking a 

Certificate of Public Convenience and Necessity ("CPCN") for the construction of on-site backup 

fuel supply resources at its Bluegrass Generating Station ("Bluegrass Station") located in Oldham 

County, Kentucky (referred to herein as the "Project"). 

2. EKPC has attached as Exhibit A to its Application a map of the Bluegrass Station 

with relevant facilities and infrastructure identified. Further, preliminary plans and specifications 

for the Project have been provided as an appendix to the Project Scoping Report prepared by Bums 

& McDonnell Engineering Co., Inc. (see Attachment SY-3 to Exhibit G, the Direct Testimony of 

Mr. Sam Yoder, at Appendix A). These documents, which contain detailed information regarding 
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the location and characteristics of actual and proposed Bluegrass Station faci li ties, are referred to 

herein collectively as the "Confidential In formation." 

3. KRS 61.878(1)(m)(I) protects "[p]ublic records the disclosure of which would 

have a reasonable likelihood of threatening public safety by exposing a vulnerability in preventing, 

protecting against, mitigating, or responding to a terrorist act .... ," and specifically exempts from 

public disclosure certain records pertaining to public utility critical systems. See KRS 

61.878( I )(m)( I )(f). 

4. The Confidential In fo rmation includes identifications and depictions of certain 

critical energy infrastructure presently located and proposed to be located at EKPC's Bluegrass 

Station. If disc losed, the Confidential Information could be uti lized to commit or further a criminal 

or terrorist act, disrupt critical public utility systems, and/or intimidate or coerce the civil ian 

population. Disclosure of the Confidential [nfo rmation could also result in the disruption of 

innumerable other infrastructure systems which relate to, or rely upon, the safe and reliable 

provision of electricity. Moreover, disclosure of the Confidential Information could have a 

reasonable likelihood of threatening the public safety, particularly because it reflects detailed, 

highly-technical information about the inner-workings of a sizeable generation station fueled by 

combustible materials. Put plainly, maintaining the confidentiality of the Con fidential In formation 

relating to the location, configuration, and security of critical electric systems is necessary to 

protect the interests of EKPC, its Owner-Members and end-use Members, and the region at large. 

5. The Confidential Information is proprietary information that is retained by EK.PC 

on a "need-to-know" basis and that is not publicly available. The Confidenti al Information is 

distributed with in EKPC only to those employees who must have access fo r business reasons, and 

it is generally recognized as confidential and proprietary in the energy industry. 
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6. EKPC does not object to limited di sclosure of the Confidential Information, 

pursuant to an acceptable confidentiality and nondisclosure agreement, to the Attorney General or 

any other intervenors with a legitimate interest in reviewing the same for the sole purpose of 

participating in this case. 

7. EK.PC seeks confidential treatment for the entirety of Exhibit A to its Application, 

as well as the entirety of Appendix A to Attachment SY-3 to Exhibit G to its App lication. In 

accordance with the provisions of 807 KAR 5:00 I , Section 13(2), EKPC is fi ling one ( I ) 

unredacted copy of each of these documents in a separate sealed envelope marked confidential. 

An original and ten ( I 0) redacted copies of EKPC's Application have also been tendered to the 

Commission. 

8. Further in accordance with the provisions of807 KAR 5:001 , Section 13(2), EKPC 

respectfully requests that the Confidential Information be withheld from public di sclosure 

indefinitely, as the critical energy infrastructure information reflected in the Confidential 

In formation should remain confidential at least as long as the relevant facilities are in service. Tf, 

and to the extent, the Confidential Information becomes publicly available or otherwise no longer 

warrants confidential treatment. , EK.PC wi ll notify the Commission and have its confidential status 

removed, pursuant to 807 KAR 5:001 , Section 13( 10). 

WHEREFORE, on the basis of the fo regoing, EKPC respectfully requests an Order 

from the Commission granting this Motion and protecting the Confidential Informat ion from 

public disclo ure indefinitely. 
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This 24tJi day of August, 2018. 
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M. Evan Buckley 
GOSS SAMFORD, PLLC 
2365 Harrodsburg Road, Suite B-325 
Lexington, Kentucky 40504 
david@gosssam ford law .com 
ebuckley@gosssamfordlaw.com 
(859) 368-7740 

Counsel for East Kentucky Power 
Cooperative, Inc. 



COMMONWEAL TH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 

IN THE MATTER OF: 

) 
) 

RECEIVED 

AUG 2 4 2018 

PUBLIC SERVICE 
COMMISSION 

THE APPLICATION OF EAST KENTUCKY 
POWER COOPERATIVE, INC. FOR A 
CERTIFICATE OF PUBLIC CONVENIENCE 
AND NECESSITY FOR THE CONSTRUCTION 
OF BACKUP FUEL FACILITIES AT ITS 
BLUEGRASS GENERA TING ST A TION 

) CASE NO. 2018-----
) 
) 
) 

MOTION TO DEVIATE FROM FILING REQUIREMENTS 

Comes now East Kentucky Power Cooperative, Inc. ("EKPC"), by counsel, pursuant to 

807 KAR 5:00 l Section 22, and in support of its request for an Order permitting a deviation from 

the filing requirements conta ined in 807 KAR 5:00 I Section I 5(2)(d)(2), respectfull y states as 

follows: 

I. Contemporaneously with thi s Motion, EKPC has fil ed an Application seeking a 

Certificate of Pub I ic Convenience and Necessity ("CPCN") for the construction of on-site backup 

fue l supply resources at its Bluegrass Generating Station ("Bluegrass Station") located in Oldham 

County, Kentucky (referred to herein as the "Project"). As part of the CPCN filing, 807 KAR 

5:00 I Section I 5(2)(d)(2) requires the applicant to submit "plans and specifications and drawings 

of the proposed plant, equipment, and facilities." 

2. EKPC has attached as Exhibit A to its Application a map of the Bluegrass Station 

with relevant facilities and infrastructure identified. Further, preliminary plans and specifications 

for the Project have been provided as an appendix to the Project Scoping Report prepared by Bums 

& McDonnell Engineering Co., Inc. (see Attachment SY-3 to Exhibit G, the Direct Testimony of 
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Mr. Sam Yoder). Because these documents include critical energy infrastructure information, they 

are being filed under seal with a motion for confidential treatments. Although additional design 

work is being undertaken, the maps, plans and specifications set forth in Exhibit A and the 

appendi x of Attachment SY-3 to Exhibit Gare currently the most detailed drawings avai lable to 

EKPC . 

3. EKPC seek Commi ion authorization to deviate fro m applicable fi ling 

requirement wh ich may require the ubmis ion of final , fully-detailed plans and specifications 

and drawings related to the Project. To the extent plans and specifications are created during the 

pendency of thi proceeding that are more detailed than (or materially differ from) those submitted 

with EKPC' Application, EKPC commits to tiling such documents once they are available. 

WHEREFORE, on the basis of the foregoing and fo r good cause shown, EKPC respectfully 

requests an Order from the Commission granting a deviation pursuant to 807 KAR 5:00 I Section 

22 from the filing requirements contained in 807 KAR 5:00 I Section I 5(2)(d)(2). 

This 241
h day of August, 2018. 

David S. Samford 
M. Evan Buckley 
GOSS SAMFORD, PLLC 
2365 Harrodsburg Road, Suite B-325 
Lexington, Kentucky 40504 
david@gosssamfordlaw.com 
ebuckley@goss amfordlaw.com 
(859) 368-7740 

Counsel for East Kentucky Power 
Cooperative. f nc. 



RECEIVED 

AUG 2 4 2018 

COMMONWEAL TH OF KENTUCKY PUBLIC SERVICE 

BEFORE THE PUBLIC SERVICE COMM I ION 

IN THE MATTER OF: 

) 
) 

COMMISSION 

THE APPLICATION OF EA T KENTUCKY 
POWER COOPERATIVE, INC. FOR A 
CERTIFICATE OF PUBLIC CONVENIENCE 
AND NECES ITY FOR THE CONSTR UCTION 
OF BACKUP FUEL FACILITIES AT ITS 
BLUEGRASS GENERATING STATION 

) CASE 0. 2018-___ _ 
) 
) 
) 

APPLICATIO 

Comes now East Kentucky Power Cooperative, Inc. ("Applicant'· or ··EKPC'), by counsel, 

pursuant to KR 278.020(1), 807 KAR 5:001 Sections 14 and 15, and other appl icable law, and 

hereby requests thi s Commis ion enter an Order granting EKPC a Certificate of Public 

Convenience and ecessity (""C PC .. ) for the construction of on-site backup fue l supply resource 

at its Bluegrass Generating tation ( .. Bluegrass tation.') located in Oldham County. Kentucky. 

In support of t he relief it seek , EKPC respectfully state as fo llows: 

I. INTRODUCTION 

I. EKPC has determined that its Bluegrass tation requires backup fuel facilitie to 

ensure the tation·s continued reliable and economic operation in light of the Capaci ty 

Performance construct now in place within PJM Interconnection, LLC ('"PJM .. ). These backup 

fac ilities, which will allow EKPC to power Bluegrass Station's three (3) combustion turbines 

uti lizing No. 2 ultra-low-sulfur-diese l fuel oil in addition to natural gas, represent the lowest cost 

alternative and the most economic means to mitigate the significant capacity penalty ri sk faced by 
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EKPC. The proposed project is estimated to cost $62.8 million and i designed to include dual 

fue l implementation for the Bluegrass Station·s combu tion turbine . two (2) on-site fuel oil 

storage tanks to allow twenty-four (24) hours of plant operation. a demineralized water storage 

tank, and the erection or refinement of assoc iated balance of plant ) tern to support dual fuel 

operation (co llecti ely and a further described herein. the "Project"·). EKPC has concluded. 

following exten ive examination of the avai lable options and in cooperation v. ith expert 

consultants. that the Project is necessary, appropriate, and in the best interest of EKPC and its 

sixteen ( 16) Owner-Member Cooperatives ("owner-members"). 

II. BACKGROUND 

A. General Filing Requirements 

2. Pursuant to 807 KAR 5:00 I Section 14( I), EK PC's mailing address is P.O. Box 

707, Winchester. Kentucky 40392-0707. EKPCs e lectronic mail addre s to receive serv ice is 

psc@ekpc.coop. Applicant" counsel should be ser ed at david@go samfordlaw.com and 

ebuckley@gos amford law.com. 

3. Pursuant to 807 KAR 5:00 1, ection 14(1), the ground fo r EKPCs request for a 

CPC for the Project are set forth herein and in the testimony filed in support hereof. 

4. Pursuant to 807 KAR 5:00 I, Section 14(2), EKPC is a Kentucky corporation, in 

good standing. and was incorporated on July 9, 1941. 

B. Overview of East Kentucky Power Cooperative, Inc. 

5. EKPC is a not-for-profit. rural electric cooperative corporation established under 

KRS Chapter 279 with its headquarters in Winchester. Kentucky. Pursuant to various agreements, 

EKPC prov ide electric generati on capacity and electric energy to its sixteen ( 16) owner-members. 

which in tum erve approximately 530.000 Kentucky homes. farms and commercial and industrial 
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establishments in eighty-seven (87) Kentucky countic . EKPC" Board has stated its strategic 

objective is to maintain a generation fleet that prudently diver ifie its fuel source while 

maximizing it capital investment and minimizing tranded assets. 

6. EK PC is a ··util ity .. as that term is defined in KRS 278.010(3)(a) and a ··generation 

and transmi ion cooperative·· a that term is defined in KR 278.0 I 0(9). Each of EKPC"s sixteen 

( 16) owner-members is a ··utility". under KRS 278.010(3)(a). as well as a '·di tribution cooperative·· 

under KRS 278.010( 10) and a '·reta il electri c suppl ier .. under KRS 278.010(4). 

7. EKPC owns and operates a total of approx imately 2.965 MW of net summer 

generating capability and 3,267 MW of net winter generating capabilit . EKPC"s natural-gas fired 

generation includes the Bluegra tation (501 MW ( ummer)/567 MW (\.\inter)) and J.K. mith 

Station in Clark County, Kentucky (753 MW (summer)/989 MW (winter)), and its coal-fired 

generation includes the John . Cooper Station in Pula ki County. Ken tucky (34 1 MW) and the 

Hugh L. purlock tation in Ma on County. Kentucky ( 1.346 MW). Additionally. EKPC operates 

landfill gas-to-energy facilitie in Boone County. Laurel County, Greenup County. Hardin Count). 

Pend leton County and Barren County ( 16 MW total), as well as a Community Solar facil ity (8 

MW) in Winchester, Kentucky. Final ly, EKPC purchases hydropower from the Southeastern 

Power Admini tration at Laurel Dam in Laurel County. Kentucky (70 MW), and the Cumberland 

River system of da ms in Kentucky and Tennessee ( I 00 MW). EKPC" s record peak demand of 

3.507 MW occurred on February 20, 2015. 

8. EKPC owns 2.940 circuit miles of high voltage tran mission lines in various 

voltages. EKPC also owns the substations necessary to support thi s transmission line 

infrastructu re. Currently. EK PC has seventy-four (74) free-flowing interconnections wi th its 

neighboring utilities. 
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9. EK PCs transmis ion S) tem i operated by PJM Interconnection, LLC c-· PJM .. ). 

of which EKPC has been a full y-integrated member since June I, 20 13. 1 PJM is a regional electric 

grid and market operator with operational control of over 180.000 MW of regional electric 

generation. and it operates the largest capacity and energy market in orth America. EKPCs 

generation. inc luding that of its Bluegrass tat ion, 2 is offered into the capacity and energy markets 

orga ni zed and operated by PJM. 

C. The Bluegrass Station 

I 0. The Bluegrass tat ion is located just outside the city of La Grange in Oldham 

County. Kentucky. and began commercial operation tn 2002. 3 EKPC acqui red the Bluegrass 

tation in late 20 15 fo llowing the Commis ion· approval of the acqu isition in Ca e o. 20 15-

00267. 4 The addition of the Bluegrass Station to EK PCs generation fl eet was based on EK PC s 

demonstrated need to secure adeq uate capacity to serve its growing load. 5 

1 See In !he .\faller of 1he Application of £as1 Ken111cky Power Cooperal fre, Inc. to Transfer Funclional Comrol of 
Cerlain Transmission Facilities 10 PJ.\/ lmerconnection. LLC. Order. Case o. 20 12-00169 (Ky. P .. C. Dec. 20, 
20 12). 

2 The 165 MW o utput o f Bluegrass talion Unit J is current ly commined to Louisville Gas and Electric Company 
/Kentucky Utilities Company (" LG&E/K "') under a li rm capacity purchase and to lling agreement ('·Tolling 
Agreement"). See Case o. 2014-0032 1, Applica1ion of Louisl'il/e Gas and Elec1ric Company and Ke111uc/...J• l,'1ili1ies 
Company for a Declaratory Order and Approval Pursuam 10 KRS 278.300 for a Capacity Purchase and Tolling 
Agreemenl (Ky. P.S.C. Nov. 24. 2014). The To lling Agreement is scheduled to expire on April J O. 2019. thereby 
allowing EKPC to offer Unit J ·s generation into the PJM markets for delivery thereafter (which EKPC did for the first 
time as part of the 20 19-2020 PJM Base Residual Auction (BRA)). 

3 An aerial map/photograph of the Bluegrass tation with relevant facil ities/ infrastructure identi fied is attached hereto 
and incorporated herein as Exhib it A. 

4 See In the .\/a11er of !he Applica1ion of Eas1 Ken111cJ..y Power Coopera1ive. Inc. for Approval of !he Acq11isi1ion of 
Exisling Combus1ion Turbine Facililies from Bluegrass Genera/ion Company, LLC at the Bluegrass Generaling 
Station in LaGrange, Oldham Coumy. Ken/ucky and for .. lppro1•al of 1he Assumplion of Cer1ain fa·idences of 
lndeb1edness, Order. Case o. 201 5-00267 (Ky. P .. C. Dec. I. 2015). 

5 Id., at p. 27. 
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I I. The Bluegrass tat ion consists of th ree (3) simple cycle Siemens 50 I FD2 

combustion turbine power generation units. each with a net winter output of 189 MW. EKPC 

undertook exten ive efforts to in e tigate the condition of these units in ad ance of their purcha e. 

as we ll as determine their value in light of fuel deliverability and pricing, envi ronmental 

compliance. and numerous other re lated issues.6 The units have a remaining depreciable life of 

approximately 18 years. 

12. The Bluegrass tation is located adjacent to the inter tate natura l gas pipel ine 

owned and operated by Texas Gas Transmission, LLC ("Texas Gas'·). Historica lly, EKPC has 

relied on interruptible service from the Texas Gas pipeline to fue l the Bluegrass Station unit . In 

20 17. the Bluegrass Station uccessfu l ly operated 565.98 hours and generated 80.151 net 

megawatts. 7 

D. PJM and Capacity Performance 

13. Accord ing to a PJM factsheet. PJM ·· erves as the regional transmi sion 

organization (" RTO") for a 243.4 17 square mi le area that co ers all or parts of Delaware. Illinois. 

Ind iana, Kentucky, Maryland. Michigan, ew Jer ey, orth Carolina. Ohio, Pennsyl ania. 

Tennessee. Virginia, West Virginia and the District of Columbia: ·s This geographical region 

encompas es 65 mill ion Americans. includes 1.373 distinct generation sources comprising 

176,569 MW of electric generation capaci ty.9 PJM delivers more than 792 mill ion megawatt 

6 !d., at p. 13. 

1 Bluegrass Station 20 17 Annual Operating Report, fi led March 30, 20 18. 

8 See " PJM Statistics - Apri l 20 I 7". http://www.pjm.com/-/media/about-pjm/newsroom/fact-sheets/pjm­
statistics.ashx?la=en (last accessed Jul) I, 20 18). 
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hours ( .. MWh .. ) each year o er 82.000 miles of transmis ion line . and it peak demand i 165.492 

megawatt . 10 

14. PJM admini sters a Capacity Market for electric generating capaci ty. The Capacity 

Market is based around PJM" s Reliability Pricing Model ( .. RPM .. ).'" hich .. u es a market approach 

to obtaining the capacity needed to ensure reliability. '' ith incen ti ves that stimulate inve tment 

both in mai ntaining ex isting generation and in encouraging the development of new sources of 

capacity - resources that inc lude not just generating plants but also demand response and energy-

efficiency programs:· 11 According to PJM ... [i]n estor need ufficient long-term price ignal 

to encourage the maintenance and development of generation and other re ource . The RPM. based 

on making capacity commitments three years ahead. creates long-term price signals to attract 

needed in estment in reliability in the PJM region:· 12 The Capacity Market operates through a 

base residual auction held in May of each year and three incremental auctions held in February. 

August and ovember. 

15. PJM· s RPM capac ity market was implemented in 2007 and has ince undergone 

ignificant changes to promote reliabi lity of generation resources. mo t notably follov. ing the 

extreme cold that accompanied the 2014 Polar Vortex. During that event. on the colde t day of 

the year. 22 percent of the generati on in PJM was unexpectedly unavailable to serve customers. 13 

10 Id. 

11 See " Reliability Pricing Model - June 2017". http://www.pjm.com/-/media/about-pjm/newsroom/ fact­
sheets/reliability-pricing-model-fact-sheet.ashx?la=en (last accessed July I, 2018). 

12 Id. 

13 Strengthening Reliability: An Analysis of Capacity Pe1formance, p. 2, PJM Interconnection (June 20, 2018) 
(accessible at http: /www.pjm.com - media/library/reports-notices capacity-performance 20180620-capacit)­
performance-analysis.ashx as of July I, 20 18). 
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·'[T]he Polar Vortex of 201 4 made it clear to P JM Interconnection that tronger incentive were 

needed to encourage investment fo r better generat ion performance year-round:· 14 

16. The proli fi c fo rced outage rates experienced during the winter weather event of 

January 20 14. coupled with the coal-to-natural gas fue l transition, encouraged PJM to de elop the 

Capacity Performance product to incent generator reliability and efliciency.'5 nder Capacit) 

Performance. generation resource are requ ired to meet their commi tmen ts to deliver electricit) 

whenever PJM determines they are needed to meet power system emergencies, during what are 

known as Performance Assessment Intervals ("PAI .. ) or Performance As essment Hours ("' PAH'l 

As a '·pay-fo r-performance .. standard. resources that clear in a PJM capacity auction \.Vith a 

Capacity Perfo rmance requirement but fa il to perform (for essentially an reason) are asses ed 

penalties that are then awarded to resources which over-perform. 16 The Capacity Performance 

product wa approved by the Federal Energy Regulatory Comm ission (" FERC'") and introduced 

into the Augu t 20 15 RPM capacity auction for the 20 18/2019 PJM Deli very Year: for the 

2020/2021 Deli ery Year (the Bae Residual Auction fo r which wa held in May of2017). all 

resources withi n the PJ M footprint must meet Capacity Perfo rmance requ irements. 

Ill. DISCUS ION 

A. Financial Risk o f Nonperforma nce 

17. As aforementioned, EKPC offers all its a a ilable generation into the auctions of the 

PJM capacity market, including that of its th ree (3 ) Bluegrass Station unit . Beginning with the 

2020/202 1 PJM Delivery Year. EKPC will be asses ed charges if it generating units °"hich ha e 

14 Jd 

is Id 

16 For the 2020 '202 1 P JM Deliver) Year, the penalty to be assessed against a cleared resource v. ith unavailable 
generation during a PA I is $3.329 MWh. 
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cleared the market are unavail able during a PJM-dec lared PA I; converse ly. ifthe Bluegrass Station 

units or EKPCs other generators perform as expected or better during a PAI, EKPC will earn 

bonus payments as a function of the ··pay-for-perfo rmance·· model. 

18. EKPC has been cognizant o f the risk that accompanies PJM 's Capacity 

Performance product since it was first proposed by PJM, and it began evaluating that risk. 

particularly as it concerns the Bluegrass Station, before it acquired the un its fo llowing Case o. 

2015-00267. 17 The issue was exam ined as part of that proceeding and, in its fina l Order, the 

Commiss ion stated as fo l lows: 

We also note that PJM is currently implementing a complete 
redesign of its capacity market. PJM is transiti oning from the RPM 
construct to the Capacity Performance market in response to the 
extreme forced outage rate experienced by power generators across 
PJM during the 2014 Polar Vortex. For the next two BRAs, the 
transition peri od wil l allow generating resources to o ffer in as a CP 
product or as a non-CP, or base, product. Beginning in the 2020/21 
Delivery Year, PJM will requ ire al l generat ing resources to be a CP 
product. To quali fy as a CP product, a generating resource would 
have to be capable of sustained. pred ictable operation and be 
available to prov ide energy and reserves whenever PJ M determines 
an emergency condition ex ists. Payments for a CP resource are 
expected to ri se; however, generating resources will also be exposed 
to significant penalties if the generating resource is not available 
when called upon by PJM during an emergency cond ition. In 
response to information requests and testimony at the heari ng, 
EKPC generally addressed its options fo r participating in PJM's new 
CP market. With respect to the CP capacity market, EKPC discussed 
its consideration of its fue l supply and the possibility of converting 
the un its for dual fuel supply or contracting firm gas transportation 
in order to maxi mize the value of the Bluegrass Station capacity. 
EKPC also indicated that it would consider the option of being 

17 See, e.g. , EKPC's Response to Stafrs First Request fo r Information, Item 3 1 (''EKPC is cons idering diesel fuel 
back-up or firm gas transportation to mitigate unit unavailabi lity due to fuel and the pena lties that could arise in the 
capacity performance market." ); Application in that case. at p. 18 ("ACES's analysis of the proposed transaction took 
into account the fac t that PJM is adm inistering a Capacity Performance requirement in subsequent Base Residual 
Auctions (and certai n Transit io nal Auctions) on electric generators within its foo tprint with fi rm fuel, back up fuel 
capabil ity and/or onsite storage abili ty, which may possibly necessi tate the purchase by EKPC of o otice Service 
from Texas Gas for a t least some portion of the winter months. Despi te that, the avai lab ility and forecas ted cost of 
natural gas indicated that the Bluegrass Station was an excellent investment opportun ity for EKPC."'). 
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exposed to the penalty. noting that the amount of penalties could be 
less than the co ts of upgrading the facilities to dual-fuel capability 
or entering into firm gas transportation contracts. Accordingly, the 
Commission wil l direct EKPC to include in the Operating Report its 
evaluation of how the Bluegrass Station units wou ld quali fy as a CP 
product and how EKPC wi ll address the related risk exposure. 18 

19. Of course, a generation resource may experience a forced outage, and thus be 

exposed to the financial risk of the Capacity Performance construct, for any number of reason . 

With respect to the Bluegrass tation·s units, a substantial threat to reliability is the fact that each 

unit is current ly configured to operate using only one type and source of fuel- natural gas provided 

by the Texas Gas pipeline. EKPC has identified the interruption of fuel supply as the most 

significant ri sk faced by the Bluegrass Station that is capable of mitigation but presently not 

addressed. 

20. In order to determine the financial exposure EKPC may face if the Bluegrass 

Station is unable to perform as expected, EKPC retained av igant Consulting, Inc. ('"Naviganf") 

to perform a Bluegrass Capacity Penalty Ri sk Analysis. 19 Navigant"s examination revea ls that, 

under PJM"s rules. each PAH during which Bluegrass talion is unable to operate wi ll cost EKPC 

approximately $2.4 million, which is comprised of $ 1.4 mi llion in non-performance charges and 

$ I million in revenue essential ly forfeited by fai lure to generate ($0.6 million in bonus payments 

and $0.4 million in energy margins). If ci rcumstances present similar to the 2014 Polar Vortex 

(which had 20 PAHs impact the EKPC zone), and EKPC"s Bluegrass Station experiences a forced 

outage during one-third of those hours, EKPC would face penalties exceeding $15 million. The 

maximum penalty EKPC could face climbs to nearly $79 mill ion if it were to experience a forced 

18 Order at p. at 28-29. 

19 A copy of avigant ' s Bluegrass Capacity Penalty Risk Analysis is attached hereto as Attachment RL-2 to Exhibit 
F, the Direct Testimony of Mr. Ralph Luciani. 
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outage of the Bluegrass Station during all of the roughly 80 PAHs experienced by the region of 

PJM most- impacted during the 20 14 Polar Vortex. 

B. Strategies Examined to Minimize Risk 

2 1. To complement its understanding of the potentially significant financial 

repercussions of failing to operate under PJM" s Capacity Performance construct, EKPC also set 

out to develop possible strategies to mitigate that risk. In particular, EK PC sought to min imize the 

impact of interruptions or curtail ments of the Bluegrass Station ·s fue l supply, and in do ing so 

identified the fo llowing five (5) alternatives: 

a. Purchase firrn natural gas service. as opposed to interruptible service, from the 

Texas Gas pipeline presently serving the Bluegrass ration: 

b. Purchase an insurance product to hedge against pena lties that may be assessed 

as a result of fuel supply interruption; 

c. Modify the Bluegrass Station to permit the on-site storage and conversion of 

liquefied natura l gas ("' L G .. ) to be used as a backup fuel in the event natural 

gas from the Texas Gas pipel ine is unavailable; 

d. Modify the Bluegrass Station to permit the on-site storage and use of fue l oil 

as a backup fuel in the event natural gas from the Texas Gas pipeline is 

unavailable (i.e., implement dual fuel capability at the Station (the Project)): 

e. Accept the risk of nonperformance presented by the Bluegrass Station· s single­

source, interruptible fue l supply (i.e., do nothing). 

22. After obtaining pricing in formation and examining the available service types and 

timeframes (full-year firrn . shor1-terrn firm , and enhanced firm), EKPC determined that changing 

the Bluegrass tation· s natural gas supply from interruptible to firm is not an economically viable 
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option to mitigate potential Capacity Performance risk. With respect to the Bluegrass Station. 

wh ich is comprised of peaking units that operate only intermittently, procuring firm natural gas 

supply is prohibitive ly expensive considering the li mited times it would be uti lized. av igant 

confirmed thi s fact as part of its Bluegrass Capacity Penalty Ri sk Ana lysis. and thus EK PC rejected 

th is alternative as part of its due diligence process. 

23. EKPC also exam ined in detail the avai labil ity of insurance products offered by 

brokers that allow Capacity Performance resources to hedge against interru ption events during 

PJM -declared PAis. Though EKPCs investigation determined that certain coverage was available 

in the market. the limitations. exclusions and pricing of such coverage was not favorable when 

compared to the cost of (and exposure mi tigated by) an on-site backup fuel resource at the 

Bluegrass Station. Moreover. uncertainty with respect to the avai labi lity and futu re pricing of this 

type of insurance product (particu larly if claims are made and paid) presents risk EK PC seeks to 

avoid. These facts required EKPC to reject thi s alternative as an unviable so lution. 

24. The other actions considered by EKPC sought to limit exposure to Capac ity 

Performance risk by expanding the sources of fuel avail able for use by the Bluegrass Station in the 

event that the primary fuel supply is unavai lable. The alternatives studied by EKPC involve the 

installation of on-site storage fac ilities for backup fue l. as we ll as modifications to plant systems 

to permit the preparation and use of the backup fuel s by the Bluegrass nits. EKPC retained Burns 

& McDonnell Engineering Co., Inc. ("Burns & McDonnell .. ), to perform a screening level cost 

and feasibility analysis associated with developing fuel oil or L G on-site backup fuel supply 

resources, and that analysis included various scenarios based on number, type. and size of the on-

site storage tank(s).20 

20 A copy of the Bums & McDonnell Screening Analysis is attached hereto as Attachment SY-2 to Exhibit G. the 
Direct Testimo ny of Mr. Sam Yoder. 
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25. toring and util izing L G as backup fuel supply was examined in detail by EKPC 

and its expert consultants because it offer mitigation of risk without substantial modifi cation to 

the exi ti ng combustion turbines at the Bluegrass tat ion. When natural gas is converted to a 

liquid at very low temperatures. its volume is reduced by a factor of approximately 600, allowing 

fo r on- ite storage o f large amounts of backup fuel fo r a gas turbine fac ility. When the L G is 

needed to fuel a turbine, it is heated through a vaporizer and converted back to natural gas: becau e 

LNG is converted back to natural gas prior to deli very as fuel, combustion turbines ( like the 

Bluegrass tation· s 501 FD2) can v. itch between pipeline natural gas operation and L G backup 

operati on v.-ithout interruption. 

26. Although the deve lopment of L G a a backup fue l supply reso urce at Bluegrass 

talion does present certain benefits, the screening analysis performed by Burns & McDonnell 

revea led that the installed cost of all the LNG options examined wou ld far exceed the installed 

cost if fuel oi l was implemented as a backup fuel. Moreover, acqu iring and storing LNG presents 

uni que logistical and safety challenge . and L G remai ns relati ve!) unpro en as a fue l for 

combustion turbines. Based on these rea on and others. EK PC rejected the use of L G as a 

backup fue l supp ly resource for the Bluegrass tation. 

27. EKPC, with the assistance of Burns & McDonnell and av igant, also extensively 

examined the use of fuel oil as a backup fuel for the Bluegrass Station. The Bluegrass Stati on 

un its, though historically and currently operated util izing natural gas as fuel. are designed to 

accommodate the use of both natural gas and/or fuel oil by employing interchangeable support 

housings and other modifications. When dual fuel is im plemented, the Bluegrass Stati on· s 50 I 

FD2 combustion turbines are capable of witching between natural gas and fuel oil whi le online 

at reduced loads. 
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28. imilar to its creening analy i with respect to L G. Burn & McDonnell 

eva luated fuel oi l alternatives at the Bluegras tation with respect to backup fuel duration. 

practicability/ feasibi lity, indicative capital costs, operational and maintenance impact , industry 

experience, and estimated performance and emiss ions. among other matters. As a result of this 

investigation. coupled with avigant° conclu ions \ ithin its Bluegrass Capacity Penalty Ri k 

Analysi , EKPC determined that implementing fuel oi l as a backup fuel supply i the least cost 

alternati ve avai lable to EKPC to mitigate the ri sk of unavailab le primary fuel supply at the 

Bluegrass tation. As an added benefit. the technology is proven and o ffers little ri k to EKPC. 

For the e reasons and others. as further explained herein and in the testimony submitted here~ ith. 

EKPC selected the Project as the be l course of action to address Capacity Performance risk at the 

Bluegrass Station. 

29. As contemplated within the Commiss ion·s final Order in Case No. 20 15-00267,21 

EKPC also considered the option of tak ing e entially no action with re pect to the Bluegrass 

tat ion. thereby remain ing expo ed to Capacity Performance penal tie hould the tat ion ·s single­

source fuel suppl become una ailable during a PAI ~hich impacts the EKPC zone. Thi analysis. 

aga in perfonned in cooperation with avigant as part of its Bluegrass Capacity Penalty Risk 

Analys is, focused both on the amount of possible Capacity Performance penalties that could be 

lev ied against the Bluegrass talion. as well as the likelihood that such penalties would be borne 

over the next twenty (20) years. Because the overall economics offuel alternatives at the Bluegrass 

talion depend predominately on whether natural gas wi ll be interrupted at the talion during a 

PAI, a multi-scenario evaluation was conducted to reflect both varying amounts of PAis and 

varying amoun ts of primary fuel supply interruptions. Thereafter. a breakeven analysis \ a 

~ 1 Order at p. at 28-29. 
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undertaken to determine how man) app li cab le PAI e ents wou ld be nece ary to off: et EKPCs 

investment in each o f the contemplated mitigation strategie (including the implementation o f fuel 

oil as a backup. but also including L G and firm natural gas arrangements) . Ultimatel y. EKPC 

concluded that the Capacity Performance ri k faced by the Bluegrass tation require mitigation 

effort . The addition of fuel oil a a backup fuel supply resource is a low-technology-risk option 

that is also the lowest cost alternati eat Bluegrass tat ion and represent the mo t economic means 

to mitigate capacity penalty risk. and thus EKPC requests Commission authorization to proceed 

wi th the Project. 22 

C. The Project 

30. The Project repre ent the be t olut ion for promoting the continued reliability and 

economic viabi lity of the Bluegrass Station units for the fo reseeable futu re. It reflect years of 

planning and eva luation by EKPC and its retained experts, and it is a course o f action both 

reasonable and necessary to adequately and appropriately erve EKPCs ov.ner-member . 

3 1. To fo llow-up on its screening analysis. EKPC retained Burns & McDonnell to 

further e aluate and develop the scope. preliminary de ign. schedule. and cost estimates for dual 

fuel capability at the Bluegra s Station. The coping Report issued by Burns and McDonnell 

invo lves three (3) major components of thc Project.23 as follows: 

a. Combusti on Turbines and Assoc iated Equipment - includes in tallation of 

dual fue l nozzles. new fuel oi l pump skids, water injection pump skids. drain 

2~ A copy of the EKPC Board's Resolut ion directing management to pursue a CPC for the Project is attached hereto 
and incorporated herein as Exhibit B. 

~1 A copy o f the Bums and McDonnell coping Report is attached hereto as Anachment Y-3 to Exhibi t G, the Direct 
Testimony of Mr. am Yoder. 
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and purge system. and control system for the combusti on turbines to operate 

on fue l oil or natural gas; 

b. Fuel Oi l System - includes instal lation of two (2) carbon steel fuel oil storage 

tanks (each capable of storing 580.000 gallons),24 un loading equipment and 

forwardi ng pumps with inline heaters; and 

c. Balance of Plant - includes installation of new piping, controls, 

instrumentation, e lectrica l, and mechan ical equipment, as we ll as an add itional 

coated carbon steel storage tank capable of storing 400.000 gallons of 

demineralized water to supplement the existing 300,000 ga llons of on-site 

storage. 

32. The schedule for the Project is driven by PJM 's im plementation of the Capacity 

Performance construct, which. as aforementioned. is applicab le to all generati on beginning with 

the 2020/202 1 Deli very Year. Based upon current projections, it is EKPCs intention to 

immediately begin ordering and securing equ ipment upon obtaining a CPC for the Project. with 

the goa l to achieve commercial operati on by the end of2020. In order to keep this schedule. EKPC 

requests a fina l Order of th is Commission on or before February 28, 20 19. 

33. In addition to approval from the Commiss ion, the Project will require EKPC to seek 

approvals, modifi cations to existing permits or new permits from the fo llowing agenc ies: U.S. Fish 

and Wildlife Service; U.S. Environmental Protection Agency: United States Department of 

Agriculture·s Rural Utilities Service: and Kentucky Division of Air Quality ("'DAQ'} EKPC has 

begun the process of seeking all necessary permits and approva ls. A draft air permit was recently 

24 The two (2) carbon steel fuel o il storage tanks to be installed as pan o f the Project will be capable of storing a total 
of I, 160,000 gallons o f usable fuel, which wi ll allow each Bluegrass Station unit to operate continuously at its 
maximum winter unit rating for a twenty-four (24) hour period. EKPC expects this level o f storage to provide adequate 
protection against the anticipated duration ofa PJM-declared PA I. 
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issued by DAQ and is attached hereto as Attached CJ-2 Lo Exhibit E, the Direct Testimony of Mr. 

Craig Johnson. 

34. EKPC wi ll finance the Project th rough its exi ting credit fac ili ty before 

transitioning it to a long-term debt placement available through its Trust Indentu re. 

35. EKPC intends to use a multiple contract approach with adjustment unit pricing to 

develop and construct the Project. This approach allows EKPC to work with Burns and McDonnel l 

to create and procure the necessary construction and major equipment contracts. The approach 

invo lves the use o f multiple equipment and material contracts and multip le construction contracts 

and will allow EKPC to minimize procurement costs by providing for competitive bidding to 

reduce contractor markups. 

36. In summary, the Project will provide many benefits to EKPC. including, without 

limitation, the fo llowing: 

a. Mitigation of the substantial financial ri sk posed by the Capac ity Performance 

construct as a result of the single-source fue l suppl y presentl y in place at the 

Bluegrass tation; 

b. Promoting the continued reliable and economic operation of the Bluegrass 

Station in a reasonable, least-cost manner; 

c. Positioning EKPC to continue to reap benefits from its ability to bid capacity 

and energy into the PJM wholesale markets; 

d. Furthering EKPCs efforts to provide reliable, safe, adequate and reasonable 

service to its owner-members at rates that are fair. j ust and reasonable: and 

e. Assuring that EKPC continues to have adequate generation assets to satisfy 

load requirements. 
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IV. REQUEST FOR CPCN 

37. It is well established that the Commiss ion only posse ses such powers as granted 

by the Genera l Assembly. 25 However, the scope of the powers express ly granted by the General 

Assembly to the Commission to regulate the " rates .. and ·'service'· of utilities is plenary in nature. 

unless otherwise expressly li mited or expressed by statute. 26 In the context of a request for 

issuance ofa CPC . the Commiss ion·s authority under KRS 278.020( 1) remains very broad. 

A. KRS 278.020(1) Requires Analysis of "Need" and "Wasteful Duplication" 

38. Before undertaking a construction project that is not in the ordinary course of 

business. a utility must obtain a CPC from the Comm ission under the authority of KRS 

278.020(1). which states in rele ant part: 

No person, partnershi p, public or private corporation, or 
combination thereof shall ... begin the construction of any 
plant, equipment, property, or fac il ity for furni shing to the 
public any of the serv ices enumerated in KRS 
278.0 I 0 ... until that person has obtained from the Public 
Service Commission a certificate that public convenience 
and necessity requi re the service or construction.... The 
commission. when considering an application for a 
certi fi cate to construct a base load electric generating 
facility. may cons ider the policy of the General Assembly to 
foster and encourage use of Kentucky coa l by electric 
utilities serv ing the Commonwealth. 

39. The statute is silent. however, with regard to the criteria which the Commission 

should apply to any such request from a uti li ty . Accordingly. case law construing KRS 278.020( 1) 

provides the appropriate standard for eva luating EKPCs request for a CPC in this proceeding. 

25 See Boone Co. Water and Sewer Dis!. v. Public Service Comm 'n. Ky., 949 S. W.2d 588, 591 ( 1997); Simpson Co. 
Waler Dis!. v. City of Franklin, 872 S.W.2d 460, 462 (Ky. 1994); Com. , ex rel. S!umbo v. Kentucky Public Service 
Comm 'n, 243 S.W.3d 374, 378 (Ky. App. 2007): Cincinnati Bell Tel. Co. v. Ken/ucky Public Service Comm 'n, 223 
S.W.3d 829, 836 (Ky. App. 2007); Public Service Comm ·n v. Jackson Co. Rural £lee. Co-op .. Inc .. 50 S.W.3d 764, 
767 (Ky. App. 2000). 

26 See KRS 278.040(2): Ken/ucky Public Service Comm 'n v. Commonwea//h of Kenwcky, ex rel. Conway , 324 S. W.3d 
373, 383 (Ky. 20 IO); Soulhern Bell Tel. & Tel. Co. v. Cily of Louisville. 265 Ky. 286. 96 S. W.2d 695. 697 (Ky. 1936). 

17 



The leading authority on CPC s is Kentucky Utilities Co. v. Public Service Comm'n. which 

articulates a two-part test fo r demonstrating entitlement to a CPCN: ( 1) need; and (2) absence of 

wastefu l duplication. Kentucky U1i/ities Co. provides significant guidance as to what further 

considerations should be taken into account when evaluating a request for a CPCN under these 

two criteri a. 

40. As to ""need; · Kentucky·s highest Court wrote: 

We think it is obvious that the establishment of convenience 
and necessity for a new service system or a new servi ce 
facility requires first a showing o f a substantial inadequacy 
of ex isting service, involving a consumer market sufficiently 
large to make it economica lly feasible for the new system or 
fac il ity to be constructed and operated. Second, the 
inadequacy must be due either to a substantial deficiency of 
service fac ilities, beyond what could be suppli ed by normal 
improvements in the ord inary course of business; or to 
indifference, poor management or disregard of the rights o f 
consumers. persisting over such a period of time as to 
establish an inabi li ty or unwi llingness to render adeq uate 
service. 27 

4 1. The need for the Project described here in is demonstrated by the fact that, without 

it, EKPC will face significant and ongoing exposure to PJM Capacity Performance penalties and 

the inabi lity to operate its Bluegrass Station in a prudent, reliable, and economic fashion. 

42. With regard to what constitutes "wasteful duplication ... the Court opined: 

[W]e thin k that ·duplication' also embraces the meaning of 
an excessive investment in relation to productivity or 
efficiency. and an unnecessary multiplicity of phys ical 
properties, such as right of ways, poles and wi res. An 
inadequacy of service might be such as to require 
construction of an additional service facil ity to supplement 
an inadequate existing facility. yet the public interest would 
be better served by substituting one large fac ili ty. adequate 
to serve all the consumers, in place of the inadequate ex isting 
fac ility, rather than constructing a new small facility to 

27 Kentucl..y Ctilities Co., at 890. 
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supplement the existing small facil ity. A upplementary 
smal l fac ility might be constructed that would not create 
duplication from the standpoint of an excess of capacity, but 
wou ld result in duplication from the standpoint of an 
excessive investment in re lation to efficiency and a 
multiplicity o f physical propertie .28 

43. In eva luating the .. waste ful duplication .. aspect ofCPC analysis, the Court further 

instructed. "'[w]e are of the opinion that the Public Service Commission shou ld have considered 

the question of dup lication from the standpoints o f excess ive in vestment in relati on to efficiency, 

and an unnecessary multiplicity of physica l properties."" 29 While the avoidance of '·waste ful 

duplication·· is a primary consideration for eva luating a request for a CPC , Kentucky Utilities 

Co. makes clear that the Comm ission must not focus exclusively upon the cost of a proposal alone. 

The Commission must al so look at an application for a CPC in relation to the service to be 

provided by the utility: 

[W]e do not mean to say that cost (as embraced in the 
question of duplication) is to be given more consideration 
than the need for service. 1 f. from the past record of an 
existing utility, it shou ld appear that the utility cannot or wi ll 
not prov ide adequate service. we think it might be proper to 
permit ome duplication to take place, and some economic 
loss to be suffered so long as the dupli cation and resulting 
loss be not greatly out of proportion to the need for service. 30 

44. In other words, the complete absence of '·wasteful duplication .. need not be shown 

to an absolute certainty, " it is sufficient that there is a reasonable basis of anticipation'· that the 

"consumer market in the immediately foreseeable futu re will be sufficiently large to make it 

28 Id., at 891. 

29 Id. 

30 Id., at 892 (emphasis in o rig inal). 
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economically feasible for a proposed system or faci lity to be constructed . ... " 31 As recently as 

2012, the Commiss ion affirmed this point: 

To demonstrate that a proposed fac il ity does not result in 
wasteful duplication, we have held that the app li cant must 
demonstrate that a thorough review of all alternati ves has 
been performed. Selection of a proposa l that ult imately costs 
more than an alternative does not necessarily result in 
wasteful duplication. All relevant factors must be 
balanced. 32 

45. EKPC satisfies the .. wasteful duplication .. component of the CPC analysis by 

virtue of the considerable due di ligence it has undertaken to determine that targeted in vestment 

shou ld be made in the Bluegras tation to ensure its continued use as a reliable and cost-effective 

generation re ource. The proposed Project presents the reasonable, least cost option for mitigation 

of Capacity Performance risk at the Bluegrass Station and helps insure the Station' s units may 

continue to be valuab le resources within the PJM marketplace. 

B. Filing Requirements 

46. Pursuant to 807 KAR 5:00 I, Section I 5(2)(a), the facts relied upon to show that the 

proposed construction or extension is or will be required by public convenience or necessi ty are 

set forth in paragraphs seventeen ( 17) th rough thirty-six (36) herein. 

47. Pursuant to 807 KAR 5:00 I, Section I 5(2)(b), EKPC states that it is in the process 

of obtain ing al l environmental permits and approva ls necessary for the proposed construction. A 

matrix reflecting the permits and approvals relevant to the Project is provided as Attachment CJ-I 

31 Kentucky Utilities Co. v. PublicServiceCommission, 390 S.W.2d 168, 172 (Ky. 1965). 

32 /n re the Application of Big Rivers Electric Corporation for Appro\'OI of its 2012 Environmental Compliance Plan, 
Case o. 201 2-00063, Final Order, pp. 14-1 5 (Ky. P.S.C. Oct. I. 201 2) (c itations omitted). 
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to Exhibit E. the Direct Testimony of Mr. Craig Johnson. Mr. Johnson·s te timony (at Attachment 

CJ-2) contains the Draft DAQ Permit relevant to the Project. 

48. Pursuant to 807 KAR 5:00 I, Section I 5(2)(c), a full description of the proposed 

location. route, or routes of the proposed construction or extension is con tained in the testimonies 

of Mr. Craig Johnson (Exhibit E) and Mr. Sam Yoder (Exhibit G), as wel l as reflected in the map 

attached as Exhibit A hereto and incorporated herein . A description of the manner of construction 

is set forth fully in the testimonies of Mr. Craig Johnson and Mr. Sam Yoder, and specifically in 

Attachment SY-3 to Mr. Yoder's testimony (the Burns & McDonnel l Scoping Report). There are 

no public utiliti es, corporations or persons with whom the proposed construction or extension is 

likely to compete. 

49. Pursuant to 807 KAR 5:001 , Section 15(2)(d), EKPC is providing herewith one (I) 

copy in portable document format on electron ic storage medium and two (2) copies in paper 

medium of the following information: maps to suitable scale showing the location or route of the 

proposed construction or extension, as well as the location to scale of like faci lities owned by 

others located anywhere with in the map area with adeq uate identification as to the ownersh ip of 

the other fac ilities (see Exhibit A); and plans and speci fications and drawings of the proposed 

plant, equipment. and fac ili ties (see Attachment SY-3 to Exhibit G, al Appendix A). The Exhibits 

are the subject of a motion for confidential treatment and a motion for a tiling deviation that are 

tiled contemporaneously herewith . 

50. Pursuant to 807 KAR 5:001, Section 15(2)(e), a detai led descript ion of the manner 

in which EKPC intends to finance the proposed construction or extension is set fo rth in paragraph 

thirty-fo ur (34) herein and the testimony of Mr. Thomas Stachni k. 
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5 1. Pursuant to 807 KAR 5 :00 I, Section I 5(2)(f), EKPC estim ates that the annua l cost 

of operation o f the Bluegrass tatio n wi ll increase approx imately $587,000 after the proposed 

facilities are placed into service. 

V. OVERVIEW OF TESTIMONY 

52. EK PC is providing written testimony to support its Application from the fo llowing 

individuals: 

a. Mr. Don Mosier. P. E., Executive Vice Presiden t and Chief Operating Officer, 

who o ffers testimony support ing EKPCs corporate profile, strategic 

objectives and the due diligence that has gone in to the development o f thi s 

proposal. 

b. Mr. David Crews, Seni or Vice Pres ident of Power Supply, who o ffers 

testimony describing PJM"s RPM capacity market and the Capac ity 

Performance construct, as well as EKPCs efforts to identi fy and develop 

various strategies to ensure reliable and economic operat ion of the Bluegrass 

Station in li ght of Capacity Performance; 

c. Mr. Craig Johnson, P.E., Senior Vice President of Power Production. who 

offers testimony describing the o ptions considered for mitigation of Capacity 

Performance risk at the Bluegrass Station, as well as the components, 

anticipated costs, project schedule. and other detai ls of the Project; 

d. Mr. Ralph Luciani , Director with Nav igant, who offers testimony describi ng 

his firm· s work with regard to evaluating the present value of various o ptions 

considered for mitigating Capacity Pe rformance risk at the Bluegrass tatio n, 
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and parti cularly detailing avigant's Bluegrass Capacity Penalty Risk 

Ana lysis; 

e. Mr. Sam Yoder, P.E., Energy Di vision Project Manager with Burns & 

McDonne ll, who offers testimony describi ng the detai ls of the proposed 

Project, as well as sponsoring and authenticating the Screening Ana lysis and 

Scoping Report prepared by Burns & McDonnell as part of EKPC"s due 

diligence; and 

f. Mr. Thomas Stachnik, Vice President of Finance and Treasure r, who offers 

testim ony concerning the cost and financ ing of the Project. 

YI. CONCLUSION 

53. EKPC has determined that it is reasonable and necessary to develop dual fuel 

capabili ty at its Bluegrass Station to ensure the Station's continued re liable and economic 

operation in the event of a primary fue l supply interruption. The proposed Project w ill m itigate 

substantial risk presented by PJM ' s Capacity Per formance construct, and it represents the lowest 

cost alternative ava ilable. As a result of extensive examination of the avail able options and in 

cooperation with expert consultants, EKPC seeks Commission authorization to proceed w ith the 

Project. 

WH EREFORE, on the bas is of the foregoing, EKPC respectfu lly requests the Commission 

enter an Order, on or before February 28, 2019, issuing a C PCN to EKPC for the Project, as wel l 

as gran ting to EKPC a ll other re lief to which it may appear enti tled. 

This 241h day of August. 2018. 
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VERIFICATION 

COMMO WEAL TH OF KE TUCKY ) 
) 

COUNTY OF CLARK ) 

Comes now Don Mosier. Executive Vice President and Chief Operating Officer of East 
Kentucky Power Cooperative, Inc., and, after being duly sworn, does hereby verify, swear and 
affi rm that the averments set forth in the foregoing Application are true and correct based upon 
my personal knowledge and belief, fo rmed after reasonable inquiry, as of this __ day of August, 
20 18. 

osier, Executive Vice President 
and Chief Operating Officer 

East Kentucky Power Cooperative, Inc . 

The foregoing Verifi cation was verified, sworn to and affirmed before me, the NOTARY 
PUBLIC by Don Mosier, Executive Vi ~~. President and Chief Operating Officer of East Kentucky 
Power Cooperative, Inc. on this ~ L(tL day of August, 2018. 
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My Commission Expires Nov 30, 2021 
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FROM THE MINUTE BOOK OF PROCEEDINGS 
OF THE BOARD OF DIRECTORS OF 

EAST KENTUCKY POWER COOPERATIVE, INC. 

EXHIBIT B 

Page 1of2 

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

held at the Headquarters Building, 4775 Lexington Road, located in Winchester, Kentucky, on 

Tuesday, March 13, 2018, at 9:30 a.m., EDT, the following business transacted: 

Approval to Implement the Bluegrass Dual Fuel Addition Project, in Order to Mitigate Risks 
Associated with Potential Wholesale Electric Market Capacity Penalties 

After review of the applicable information, a motion to approve to Implement the Bluegrass Dual 

Fuel Addition Project, in Order to Mitigate Risks Associated with Potential Wholesale Electric 

Market Capacity Penalties was made by Strategic Issues Committee Chairman Tim Eldridge, 

seconded by Wayne Stratton, and passed by the Board to approve the following: 

Whereas, East Kentucky Power Cooperative, Inc., ("EK.PC") presently has three 
combustion gas turbine units located at the Bluegrass Power Station ("Bluegrass 
Station"), in La Grange, Kentucky, served by a single natural gas source; 

Whereas, Capacity Performance Penalties may be assessed by PJM 
Interconnection LLC , a Regional Transmission Organization in delivery year 
2020/2021, there exists the potential of significant financial impact if the risk of 
fuel interrupt ion is not mitigated at Bluegrass Station, and such facilities are 
required for EKPC to obtain Capacity Performance Insurance to protect against 
non-performance events that are not related to fuel supply; 

Whereas, A screening level study was performed indicating that the addition of a 
backup fuel oil system is the best alternative to mitigate this risk at Bluegrass 
Station; 

Whereas, The EKPC Board of Directors ("Board") directed staff to develop a 
project plan to implement the addition of a backup fue l oil system at Bluegrass 
Station for their further consideration; 

Whereas, A Project Scoping Report for the Bluegrass Dual Fuel Addition has been 
developed that identifies the addition of combustion gas turbine modifications, 
additional fuel oil storage and conveyance systems, deminerali zed water storage 
upgrades, and electrical I control systems as necessary to achieve adequate fuel 
supply backup, and estimates the total cost of those improvements to be $62.8M; 
now, therefore, be it 

Resolved, The Board hereby authorizes the President and Chief Executive Officer, 
or his designee, to proceed with the implementation of the Bluegrass Dual Fuel 



f\ddition Project in the amount of $62.SM, and to use general funds until such time 
as Rural Utilities Services ("'RU ") loan or other funds become available, and 

Resolved, The Board further authorizes the President and Chief Executive Officer, 
or his designee to execute contracts, fi le for required or advisable certificates, 
permits and approvals with regulatory and environmental agencies of the 
Commonwealth of Kentucky and the United States Federal Government or other 
entities, to authorize applying for and borrowing funds from RUS and other 
lenders. and requesting any needed authorization for financing from the Kentucky 
Public ervice Commission, to hire additional plant employees as required to 
operate and maintain this equipment, to amend the RUS 3-Year Construction Work 
Plan, accordingly, in order to timely implement the Project, and to take any other 
actions necessary or desirable to complete this project. 

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

EXHIBIT B 

Page 2 of2 

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 13th day of March 2018. 

Corporate Seal 
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Q. 

A. 

Q. 

A. 

Please state your name, position , and business address. 

My name is Don Mo ier and my business address is East Kentucky Power 

Cooperati ve, Inc. (""EKPC"), 4775 Lexi ngton Road, Winchester, Kentucky 40391. 

I am Executive Vice President and Chief Operating Officer at EKPC. 

Please briefly describe your education and professional experience. 

I obtained my Bachelor of Science degree in civil engineering from the Un iversity 

of Virginia and my Master of Business Administration degree from the Kenan­

Flagler Business School at the University of North Carolina. My professional 

experience includes work at Carolina Power & Light (now Duke Energy Carolinas) 

in Raleigh, North Carolina, developing merchant generation projects and marketing 

acti vities, regulatory affairs, and nuclear power plant engineering and operations. 

I also was an engineering manager of U.S. Operations for Canatom Corp., a 

Toronto-based engineering firm that provides nuclear plant engineering and 

construction serv ices. Immediately prior to join ing EKPC, I served as Vice 

President of St. Louis-based Ameren Energy Marketing (""AEM"'), a subsidiary of 

Ameren Corp. At AEM, I managed wholesale power trading. plant dispatch, orth 

American Electric Reliab ility Corporation and SERC compliance, transmission and 

congestion management acti vities, and customer account management fo r Ameren 

Corporation's unregu lated merchant generat ion fleet located in the Midcont inent 

ISO and PJM Interconnection, LLC ("PJM"), a Regional Transmission 

Organization. 



Q. Please provide a brief description of you r duties at EKPC. 

2 A. I manage the day-to-day operations of power production and construction, power 

., 

.) delivery, power supply, and system operations. I report directly to EKPC's 

4 Pres ident and Chief Executi ve Officer, Mr. Anthony S. Campbell. 

5 Q. What is the purpose of your testimony in this proceeding? 

6 A. The purpose of my testimony is to support EKPC ' s app lication in this proceeding 

7 by first discussing EKPC's corporate profi le and strateg ic goa ls. I w il l describe 

8 EKPC's generation fleet, its re lationship with PJM, and it deci sion to request the 

9 Commission's approval to construct on-s ite backup fue l supply resources at the 

10 Bluegrass Generating Stati on (''Bluegrass Station'· or the ·'Station") in O ldham 

11 County, Kentucky. Fina ll y, I will discuss the overa ll advantages and benefits that 

12 will inure to EKPC, its Owner-Member Cooperatives (''owner-members'") and their 

13 End-Use Retail Members (" reta il members··) as a result of the proposed project that 

14 is the subject of th is case . 

15 Q. Are you sponsoring a ny exhibits? 

16 A. o. 

17 Q. Please describe EKPC and its owner-members' system. 

18 A. EKPC is a not-for-profit, rura l e lectri c cooperative corporation established under 

19 KRS Chapter 279 with its headquarters in Winchester, Kentucky. EKPC has $3.8 

20 billion in assets and 688 employees. In 20 17, EKPCs energy sa les exceeded 12.5 

21 million megawatt hours, contributing to an operating reven ue of $862 mi llion and 

22 a net marg in of $22 mi ll ion. Pursuant to various agreements, EKPC provides 

23 e lectric generation capacity and e lectri c energy to its sixteen ( 16) owner-members: 

2 
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Big Sandy RECC. Blue Grass Energy. Clark Energy. Cumberland Valley Electric. 

Farmers RECC. Fleming-Mason Energy. Grayson RECC. Inter-County Energy. 

Jackson Energy, Licking Val ley RECC, olin RECC, Owen Electric, Sa lt River 

Electric, Shelby Energy, South Kentucky RECC and Taylor County RECC. Those 

owner-members in turn serve approximately 530,000 Kentucky homes, farms and 

commercial and indu trial establi shments in eighty-seven (87) Kentucky counties. 

EKPC owns and operates a total of approximately 2.965 MW of net summer 

generating capabil ity and 3,267 MW of net winter generating capability. EK PC' s 

natural-gas fired generation includes the Bluegrass Station (50 I MW (summer)/567 

MW (winter)) and J.K. Smith Station in Clark County. Kentucky (753 MW 

(summer)/989 MW (winter)), and its coal-fired generation includes the John S. 

Cooper Station in Pulaski County. Kentucky (341 MW) and the Hugh L. Spurlock 

Station in Mason County, Kentucky ( 1.346 MW). Additionally, EKPC operates 

landfil l gas-to-energy fac ilities in Boone County, Laurel County, Greenup County, 

Hardin County. Pendleton County and Barren County ( 16 MW total ), as wel l as a 

Community Solar fac ility (8 MW) in Winchester. Kentucky. Finally. EKPC 

purchases hydropower from the outheastern Power Administration at Laure l Dam 

in Laurel County, Kentucky (70 MW), and the Cumberland Ri ver system of dams 

in Kentucky and Tennessee ( I 00 MW). EK PC's record peak demand of 3,507 MW 

occurred on February 20, 2015. 

EKPC also owns 2,940 circu it miles of high voltage transmission Jines in 

various voltages and the substations necessary to support this transmiss ion line 

3 



2 

3 Q. 

4 A. 
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6 
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14 

15 

16 

17 

18 

19 Q. 

20 

21 A. 

22 

23 

infrastructure. Currently, EKPC has seventy-four (74) free-flowing 

interconnections with its neighboring utilities. 

Please describe EKPC's Strategic Plan. 

EKPCs Board of Directors has developed a strategic plan that it reviews and 

updates regul arly with a goal of guid ing management in the day-to-day operations 

of the cooperative wh ile also providing a roadmap for what EKPC hopes to 

accom plish over the long-term. The current Strategic Plan was last updated in 2016 

and includes eight (8) strategic objectives in the areas of governance, people. 

financia l integrity. generation and transmission assets, rates and regu latory 

relations, communications and public re lations, economic development and cyber 

and physical security. The Strategic Plan has been instrumenta l in guiding 

management to iden ti fy and deve lop the best possible solutions to challenges 

presented by environmental regulations. operational constraints, and other 

influences. EKPC's decision to pursue the Bluegrass Station dua l-fuel project (the 

.. Project") is consistent with its Strategic Plan, and particularly the cooperati ve· s 

objective to "maximize returns on cap ital in vestments and mitigate exposure to 

stranded costs to limit impact on system reliabi lity and exposure to future 

regulatory changes ... 

Was EKPC's decision to acq uire the Bluegrass Sta tion in late 2015 also 

consistent with its Strategic Plan? 

Yes. EKPC has stated that one of its strategic objecti ves is to "provide leadership 

and vision to identify, exercise due diligence and recommend ... supply resources 

that diversify the port fo lio via increased reli ance on natural gas, viable renewable 
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resources, distributed generation and bilateral market purchases." With the 

implementation of the federal Mercury Air Toxics Standards Rule, EKPC wa 

forced to retire its coal-fired Dale tat ion and thus lose 200 megawatts (MW) of 

electric generating capacity beginning in 20 16. After a lengthy process, EKPC was 

able to secure 567 MW of new winter capacity by acquiring the Bluegrass tat ion 

fol lowing receipt of Commission approval in Case o. 20 15-00267. 1 The 

Bluegrass Station acquisition repre ented a shift in EKPCs generation portfolio 

away from coal and towards natural gas, but it al so allowed EKPC to maximize its 

peak diversity within PJM. The acqu isition of the Bluegrass Station was and 

remains a good business transaction that achieved value for EKPCs owner-

members whi le also advancing the Board·s efforts to diversify the cooperative·s 

generation portfolio. 

Q. Please generally describe the Bluegrass Station. 

A. The Bluegrass Station is located just outside the city of La Grange in Oldham 

County, Kentucky, and began commercial operation in 2002. Its three (3) simple 

cycle combustion turbine power generation units, each with a net winter output of 

189 MW, are presently powered exclusively by natural gas delivered ia an 

interstate pipeline owned and operated by Texas Gas Transmission, LLC. EKPC 

undertook extensive efforts to investigate the condition of these units in advance of 

1 See In the Mauer of the Application of East KentucJ..y Power Cooperative. Inc. for Approval of the 
Acquisition of Existing Combustion Turbine Facilities from Bluegrass Generation Company. LLC at the 
Bluegrass Generating Sta/ion in LaGrange, Oldham Coun1y, Kentucky and/or Approval of the Assumption 
of Certain Evidences of Indebtedness, Order, Case 1o. 20 15-00267 (Ky. P.S.C. Dec. I, 20 15). 
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Q. 

A. 

Q. 

A. 

their purchase, as well as determine their value in light of fue l deliverability and 

pricing, environmental compliance. and numerous other related issues. 

Does EKPC offer the output of the Bluegrass Station into the PJM 

marketplace? 

Yes, but with a temporary caveat. As the Commiss ion is aware, EKPC has been a 

fully-integrated member of PJM since June I, 20 13, and its generation is offered 

into the capacity and energy markets organized and operated by PJM . As the 

Commission is also aware, the output of Bluegrass Station Unit 3 is currently 

committed to Louisv ille Gas and Electric Company /Kentucky Utilities Company 

under a firm capacity purchase and tolling agreement ( .. Tolling Agreement .. ). The 

Tol ling Agreement is scheduled to expire on April 30, 20 19, which allows EKPC 

to offer Unit 3"s generation into the PJM markets for deli very thereafter (which 

EKPC did for the first time as part of the Base Residual Auct ion (BRA) for the 

2020/202 1 PJM Delivery Year). 

Has EKPC been pleased with the performance of its Bluegrass Station units 

since their acquisition? 

Yes. Although the plant experienced 37.45 unplanned outage hours during 20 17. 

the Bluegrass Station successfu lly operated 565.98 hours and generated 80, 151 net 

megawatts, performing to an average net heat rate of 11,377.59 (BTU/KWH). 

EKPC's brief experience as the owner and operator of the Bluegrass Station has 

been positive thus far, and EKPC expects to continue to enjoy the benefits of the 

Bluegrass Stati on for years to come. 
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Q. 

A. 

Q. 

A. 

What modifications or upgrades to the Bluegrass Station does EKPC propose 

to make as part of this proceeding? 

EKPC has determined that its Bluegrass Station requires backup fuel facilities to 

ensure the Station·s continued reliable and economic operation in light of 

developments (specifi ca ll y, the Capacity Performance construct) now in place 

within PJM. These backup fac il ities wi ll allow EKPC to power the Bluegrass 

Station· s three (3) combusti on turbines util izing No. 2 ultra-low-sulfur-d iesel fuel 

oil in addition to natural gas. Though fu ll deta il with respect to the proposed 

construction is prov ided as part of the testimony and exhibits proffered herein by 

Mr. Sam Yoder of Burns & McDonnell Engineering Co., Inc. ( .. Burns & 

McDonnell"), the project will in volve dual fuel implementation, two (2) on-site fuel 

oi l storage tanks to allow twenty-four (24) hours of plant operation, a demineralized 

water storage tank, and the erection or refinement of assoc iated balance of plant 

systems to support dual fue l operation (col lectively, the .. Project .. ). The Project is 

expected to cost $62.8 mill ion. 

What motivates EKPC to seek implementation of dual fuel capability at its 

Bluegrass Station? 

EKPCs decision to pursue a backup fuel supply for its Bluegrass Station is the 

result of PJM·s decision to im plement a new "pay-for-performance" model within 

its Capaci ty Market. As further described in the testimony submitted herewith of 

Mr. David Crews. EK PC's Senior Vice President of Power Supply, prolific forced 

outage rates experienced during the Polar Vortex of January 2014, coupled with the 

coal-to-natural gas fuel transition. encouraged PJM to develop the Capacity 
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Q. 

A . 

Q. 

Performance product to incent generator re liability and efficiency. In sum, 

Capacity Performance requires generation resources to meet the ir commitments to 

de liver e lectric ity whenever PJM determines they a re needed to meet power system 

emergencies, during what are known as Performance Assessment Intervals (" PAr ') 

or Performance Assessment Hours. Resources that clear in a PJM ca pacity aucti on 

with a Capaci ty Performance requ irement but fail to perform (for essentially any 

reason, inc luding unavai !abili ty offue l) are assessed pena lties that are then awarded 

to resources which over-perform. In order to ensure th at its Bluegrass Stati on is 

best pos itioned to satis fy the requirements of the PJM Capac ity Performance 

co nstruct, EKPC has determined to implement a second fuel source to power the 

Station's units in the event the prima ry fuel source (natural gas) is unavailable. 

Did EKPC consider the possible impacts of the Capacity Performance 

construct on the Bluegrass Station when it acquired the units in late 2015? 

Yes. EKPC has been cognizant of the risk that accompanies PJM 's Capacity 

Performance product si nce it was first proposed by PJM, and it began evaluating 

that risk, particularly as it concerns the Bluegrass Stati on, before it acquired the 

units following Case No. 201 5-00267. Both then and now, interruption of the 

Bluegrass Station· s natura l gas fue l supply has been identified by EKPC as the most 

significant ri sk with respect to Capac ity Performance faced by the cooperati ve. 

Please describe the deliberative process undertaken by EKPC to evaluate the 

available options for addressing Bluegrass Station' s Capacity Performance 

risk. 

8 



A. EKPC's Board and management have invested considerable time and attention to 

2 investigating PJM"s Capacity Per formance construct and its potential im pact upon 

.., 

.) the cooperative. The due diligence conducted by EK PC includes detai led analyses 

4 and research conducted both internally and by third-party experts, namely avigant 

5 Consulting, Inc. ("' av igant") and Burns & McDonnell. As discussed in Mr. 

6 Luciani" s testimony tendered herewith, the break-even analysis performed by 

7 avigant compared the anticipated costs and rewards associated with various 

8 potential alternative fue l arrangements (including firm gas service during all or 

9 parts of the winter season and installation of backup fuel oil or LNG capab il ity at 

10 the Bluegrass Station) with the status quo option of doing nothing. As discussed in 

11 Mr. Yoder' s testimony tendered herewith, the screening level cost and feasibility 

12 analysis performed by Burns & McDonne ll eva luated numerous scenarios to 

13 deve lop fue l oi l or L G on-site backup fue l supply resources at the Bluegrass 

14 Station. EKPC also requested and obtained a Scoping Report from Burns & 

15 McDonnell that further developed the scope, preliminary design. schedule. and cost 

16 estimates associated with implementing dual fuel capabilities at the Bluegrass 

17 Station. Finally, EKPC examined in detail the avai lability of insurance products 

18 offered by brokers that allow Capacity Performance resources to hedge against 

19 interruption events during ?JM-declared PAis. As a resul t of these extensive 

20 examinations, coupled with EKPCs own deli berate and detailed analyses. it 

21 became clear to EKPC s leadershi p that the Project as proposed in thi s case is the 

22 best solution fo r promoting the continued reliability and economic viabi lity of the 

23 Bluegrass Station. 
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Q. 

A. 

Q. 

A. 

Q. 

What benefits to EKPC and its owner-members are expected to result from 

the Project? 

EKPC has identified multiple benefits that will accrue to it and its owner-members 

as a resu lt of pursuing the Project. First, the Project wi ll help mitigate the 

substantial ri sk of nonperformance po ed by the Capacity Performance construct; 

by addressing the problem of the single-source fuel supply presently in place at the 

Bluegrass Station, EKPC will have a much greater likelihood of generating the 

power it has committed to provide with in the PJM Capacity Market (espec ially 

during PJM-imposed PAis), thereby avoiding potentiality-sizeable pena lties for 

nonperformance. Additionally, the Project will allow EKPC to continue to reap 

benefits from its abi li ty to bid capacity and energy into the PJM wholesale markets; 

when the Bluegrass Station units perform as expected or better during a PAI, EKPC 

wi ll enjoy returns on energy sales and possi bly bonus payments paid by 

nonperforming PJM generators. Overall, the proposed Project promotes the 

continued reliable and economic operation o f the Bluegrass Station in a reasonable, 

least-cost manner. thereby furthering EKPCs efforts to provide reliable. safe, and 

adequate service to its owner-members at rates that are fair. just and reasonable. 

What relief does EKPC seek in this proceeding? 

Quite simply, based on EKPCs showing of need and the absence of wastefu l 

dupl ication of faci lities, EKPC requests that the Commission issue a Certificate of 

Public Convenience and ecessity for the Project. 

Why is the Project needed? 

10 
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A. 

Q. 

A. 

Q. 

A. 

Although EKPC cannot know with certainty the number and freq uency of future 

PJM-imposed PAis (nor which of those events wi ll coincide wi th natural gas 

unavailabili ty at the Bluegrass Station), EKPC has determined that the financial 

ri sks and benefits presented by PJM· s Capacity Performance construct requi re the 

implementation of prudent preparations to avoid generator unavailability due to 

lack of fuel. lated another way, the Project wi ll mitigate EKPC-s significant and 

ongoing exposure to PJM Capac ity Performance penalties and grant EKPC the 

ability to operate its Bluegrass Stati on in a prudent, re li able, and economic fashion. 

Will the Project result in wasteful duplication of facilities? 

o, and in fact, the Project prevents the wasteful dupl ication of fac il ities because it 

allows EKPC to uti lize its existing generation resources to their fullest potential. 

EKPC, with the assistance of mult iple experts, has conducted considerable due 

diligence to determine that targeted investment should be made in the Bluegrass 

Station to ensure its continued use as a reliable and cost-effective generati on 

resource. The proposed Project presents the reasonable. least-cost option for 

mitigation of Capacity Per formance risk at the Bluegrass Station and helps ensure 

the Station' s units may continue to be va luable resources within the PJM 

marketplace. Moreover, the Project he lps ensure that EKPCs owner-members and 

their retail members are able to recognize and achieve the full va lue of the 

investments they have already made in the Bluegrass Station through rates by 

min imizing the amount of stranded or unavai lable assets. 

Does this conclude your testimony? 

Yes. 

11 
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Q. Please state your name, business address a nd occupation. 

2 A. My name is David Crews and my bu iness address is East Kentucky Power 

.., 

.) Cooperative, Inc. ( .. EKPC''), 4775 Lexington Road, Winchester, Kentucky 40391. 

4 I am Senior Vice President of Power upply at EKPC. 

5 Q. Please state your education and professional experience. 

6 A. I hold a Bachelor"s degree in Civil Eng ineering from orth Carol ina tate 

7 Uni versity and am a registered professional engineer in North Carolina. Prior to 

8 join ing EKPC, I served as Manager of Federal Regulatory Affairs at Progress 

9 Energy Service Co. I also served as the Director of Coal Marketing and Trading 

10 for Progress Fuels. and as Director of Power Trading Operations at Progress. I 

11 began working at EKPC in January of 20 11 ; in al I, I have more than 32 years of 

12 experience in the electric utility industry. 

13 Q. Please provide a brief description of your duties at EK.PC. 

14 A. Genera lly, I oversee EKPC's Power Supply, which includes the areas of Power 

15 Supply Plann ing, Load Forecasting, PJM Interconnection, LLC ("PJM,.) Market 

16 Operations, Fuel Supply, Renewable Energy Projects. Demand Side Management 

17 and Energy Efficiency. 

18 Q. What is the purpose of your testimony? 

19 A. The purpose of my testimony is first to describe EKPCs Bluegrass Generating 

20 Station ("Bluegrass Station") and its role with in EKPCs generation fleet. I wil l 

21 also discuss PJM 's Reliabil ity Pricing Model ("RPM .. ) and Capacity Market and 

22 its Capacity Performance construct, as well as EKPCs efforts to identi fy and 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

develop various strategies to en ure reliable and economic operation of the 

Bluegrass Station in light of Capac ity Performance. 

Are you sponsoring any exhibits? 

o. 

Please describe EKPC's generation portfolio. 

EKPC owns and operates a total of approximately 2,965 MW of net summer 

generating capabi lity and 3,267 MW of net winter generating capability. EK PCs 

natural-gas fired generation includes the Bluegrass Station (50 I MW (summer)/567 

MW (winter)) and J.K. Sm ith Station in Clark County, Kentucky (753 MW 

(summer)/989 MW (winter)), and its coal-fired generation includes the John S. 

Cooper Station in Pulaski County, Kentucky (341 MW) and the Hugh L. Spurlock 

Station in Mason County, Kentucky ( 1.346 MW). Add itionally, EKPC operates 

landfil l gas-to-energy fac ilities in Boone County, Laurel County, Greenup County. 

Hardin County. Pendleton County and Barren County ( 16 MW total). as wel l as a 

Community Solar facility (8 MW) in Winchester, Kentucky. Finally, EKPC 

purchases hydropower from the Southeastern Power Administration at Laurel Dam 

in Laurel County, Kentucky (70 MW). and the Cumberland Ri ver system of dams 

in Kentucky and Tennessee ( I 00 MW). EKPC's record peak demand of3,507 MW 

occurred on February 20, 2015. 

Please further describe EKPC's Bluegrass Station. 

EKPCs Bluegrass Station is located just outside the city of La Grange in Oldham 

County, Kentucky. and began commercial operation in 2002. It consists of three 

(3) simple cycle Siemens 50 I FD2 combustion turbine power generation units, each 
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8 A. 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 Q. 

19 A. 
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21 

with a net winter output of 189 MW. The units have a remain ing depreciab le life 

of approximately 18 years. 

The Bluegrass Station units are peak ing units, wh ich means they genera ll y 

onl y operate during the hours of the year when there is the highest demand for 

power across the PJM footprint. In 20 17, the Bluegrass Station successfu ll y 

operated 565.98 hours and generated 80.151 net megawatts. 

How are the Bluegrass Station units fueled? 

Presently, the Bluegrass Station units are configured to operate using only one ( I) 

type and source of fuel- natural gas provided by an adjacent interstate natural gas 

pipel ine owned and operated by Texas Gas Transmission, LLC ("Texas Gas··). 

Historically, EKPC has relied on interruptible service from Texas Gas; interruptible 

natural gas service has allowed EKPC to obtain natural gas at a lower cost than firm 

service and has been adequate in light of the fact that the Bluegrass Station is 

comprised of peak ing units that operate only intermittently. Of course. the major 

disadvantage of an interruptib le fue l supply is that it is not guaranteed to be 

available when needed. To have a dedicated, on-demand fuel supply, EKPC would 

have to acquire natural gas on a firm basis, which is more expensive. 

When did EKPC acquire the Bluegrass Station? 

Fo llowing a request- for-proposa ls process and with the assistance of multiple th ird­

party experts, EKPC identified and pursued the Bluegrass talion as the reasonable, 

least-cost option to economically address system needs for additional generati on 
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capacity. EKPC acq uired the Bluegrass Station in late 2015 fo llowing the 

Commission· s approval of the acqui ition in Case o. 20 15-00267. 1 

Q. Explain EKPC's decision to purchase the Bluegrass Station. 

A. EKPC purchased the Bluegrass talion to address a signifi cant shortfa ll of 

generation capacity resulting from its growing load and the loss of the Dale tation 

( 199 MW) as an economic resource (primari ly due to coal- foc used environmental 

regulation). Moreover, the extreme weather occasioned by the 20 14 Polar Vortex, 

combined with EK PC's record demand peaks in winter 20 15 and increased price 

volatility, confirmed that significant add itional capacity was necessary to mitigate 

the market risk arising from EKPCs capacity shortfall. which totaled nearly 650 

MW on February 20, 20 15. 

Q. Briefly, what is PJM? 

A. PJM is a regional electric grid and market operator with operational control ofover 

180,000 MW of regional electric generation, and it operates the largest capacity and 

energy market in orth America. According to a PJM factsheet, PJM "serves as 

the regional transmiss ion organization for a 243,417 square mile area that covers 

al l or parts of Delaware, Illinois, Indiana, Kentucky, Maryland, Michigan, ew 

Jersey, North Carolina, Ohio, Pennsylvan ia, Tennessee. Virginia, West Virginia 

and the District of Columbia."2 This geographical region encompasses 65 million 

1 See In the Matter of the Application of East Kenwcky Power Cooperative, Inc. for Approval of the 
Acquisition of Existing Combustion Turbine Facilities from Bluegrass Generation Company. llC at the 
Bluegrass Generating Slat ion in LaGrange. Oldham County, Kentucky and for Approval of the Assumption 
of Certain Evidences of Indebtedness, Order, Case o. 201 5-00267 (Ky. P.S.C. Dec. I, 201 5). 

2 See " P JM Stati stics - Apri l 2017". http://www.pjm.com/-/media/about-pjm/newsroom/ fact-sheets/pjrn­
statistics.ashx?la=en (last accessed July I, 20 18). 
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Americans, includes 1,373 di stinct generation sources comprising 176,569 MWs of 

electric generation capacity.3 PJ M delivers more than 792 million megawatt-hours 

each year over 82.000 miles of transmission lines, and its peak demand is 165.492 

MW.4 

Q. Is EKPC a member of PJM? 

A. Yes, EKPC has been a fully-integrated member of PJM since June I, 20 13. 5 

Q. Please briefly explain the capacity market administered by PJM. 

A. PJM adm inisters a Capacity Market for electric generating capacity. The Capacity 

Market is based around PJM's RPM. which "uses a market approach to obtaining 

the capacity needed to ensure reliabi lity. with incentives that stimulate in vestment 

both in maintaining existing generation and in encouraging the development of new 

sources of capacity - resources that include not just generating plants but also 

demand response and energy-efficiency programs:·6 Accord ing to PJ M, 

.. [i]nvestors need sufficient long-term pri ce signals to encourage the maintenance 

and development of generation and other resources. The RPM, based on making 

capacity commitments three years ahead, creates long-term price signals to attract 

needed investments in reliability in the PJM region:·7 The Capacity Market 

operates through a base residual auction held in May of each year and three 

J Id. 

4 Id. 

5 See In !he .11aller of !he Applicalion of Eas/ Ken/ucky Power Cooperative. Inc. lo Transfer Functional 
Control of Cerlain Transmission Facilities to P JAi lnierconnection, LLC, Order, Case No. 20 12-00169 (Ky. 
P.S.C. Dec. 20, 20 12). 

6 See '·Rel iabi li ty Pric ing Model - June 20 IT', http://www.pjm.com/-/media/about-pjm/newsroom/fact­
sheets/reliability-pric ing-model- fact-sheet.ashx?la=en (last accessed July I. 2018). 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

incremental auctions held in February. August and ovember. 

Does EKPC offer the output of the Bluegrass Station into the energy and 

capacity markets administered by PJM? 

Yes; however, as the Commission is aware, the 165 MW output of Bluegrass 

Station Unit 3 is currently committed to Loui sville Gas and Electric Company 

/Kentucky Utilities Company under a firm capacity purchase and tolling agreement 

( .. Tolling Agreement"} The Tolling Agreement is scheduled to expire on April 30, 

20 19, which allows EKPC to offer Unit 3"s generation into the PJM markets for 

delivery thereafter (wh ich EKPC did for the first time as part of the Ba e Residual 

Auction ("'BRA") for the 20 19/2020 PJM De livery Year). 

Prior to acquiring the Bluegrass Station, did EKPC investigate the current 

and anticipated economic value of the Bluegrass Station within PJM? 

Yes. As part of the due diligence leading up to the acquisition. EKPC engaged the 

services of av igant Consulting and relied upon internal analysis to arrive at the 

conclusion that the Bluegrass talion wou ld be a valuable generation resource 

within the PJM Capaci ty Market. EKPC would continue to be ab le to have owned­

generation to serve its load during most hours of the year even after the Dale units 

were retired and, in instances where EKPC enjoyed excess capacity, it wou ld be 

ab le to monetize the availability of Bluegrass Station within PJM 's energy market. 

Please explain PJM's Capacity Performance construct. 

PJM 's Capaci ty Performance construct represents a significant change to PJM"s 

Capacity Market. designed to provide greater incentives for generators to pursue 

and ensure reliabi lity and efficiency. Under Capacity Performance, generation 
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Q. 

A. 

Q. 

A. 

resources are required to meet their commitments to deliver electricity whenever 

PJM determines they are needed to meet power system emergencies, during what 

are known as Performance Assessment Intervals (' 'PAI'.) or Performance 

Assessment Hours ("PA H"). As a ··pay-for-performance" standard, resources that 

clear in a PJM capacity auction with a Capacity Perfo rmance req uirement but fa il 

to perform (for essenti ally any reason) are assessed penalti es that are then awarded 

to resources which over-perform. 

Are Capaci ty Performance requirements presently in place? 

The Capacity Performance product was approved by the Federal Energy Regulatory 

Commission and introduced into the August 20 15 RPM capacity auction for the 

2018/2019 PJM Deli very Year; for the 2020/202 1 Delivery Year (the BRA for 

which was held in May of20 17), al l resources within the PJM footprint must meet 

Capacity Performance req uirements. 

When did EKPC begin considering the potential impact of Capacity 

Performance upon its generation portfolio? 

EKPC began evaluating the potential impact of the Capacity Performance standards 

as soon as they were first proposed. As the proposal moved th rough the PJM 

stakeholder process, EKPC provided comments to assure that the Capacity 

Performance requirements would be fai r. EKPC also examined what options, if 

any, should be pursued to assure that its generation fleet could have the best shot at 

satisfy ing the Capacity Performance standards once they took effect. 
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Q. Can Capacity Performance penalties be significant? 

A . Yes. For the 2020/202 1 PJM Deli very Year, the penalty to be assessed against a 

cleared resource with unavailable generation during a PAH is $3,329/MWh. 

Q. Has EKPC undertaken an examination of the potential impact of Capacity 

Performance on the Bluegrass Station? 

A. Yes. In order to determine the financ ial exposure EKPC may face ifthe Bluegrass 

Station is unable to perform as expected, EKPC retained avigant Consulting. Inc. 

("Navigant'.) to perform a Bluegrass Capacity Penal ty Risk Analysis.8 Naviganf s 

examination reveals that, under PJM"s rules, each PAH during which Bluegrass 

Station is unable to operate will cost EKPC approximately $2.4 million, which is 

comprised of $ 1.4 million in non-performance charges and $ 1 million in revenue 

essentially forfeited by fa ilure to generate ($0.6 million in bonus payments and $0.4 

million in energy margins). If circumstances similar to the 2014 Polar Vortex 

(which had 20 PAHs impact the EKPC zone) reoccurred, and EKPCs Bluegrass 

Station experienced a fo rced outage during one-third of those hours, EKPC would 

face pena lties exceeding $ 16 million. The maximum penalty EKPC could face 

climbs to nearly $79 million if it were to experience a forced outage of the 

Bluegrass Station during all of the roughl y 80 PAHs experienced by the region of 

PJM most-impacted during the 20 14 Polar Vo1tex. 

Q. What could cause the Bluegrass Station to be unavailable during a PAI/PAH, 

and thus be subject to Capacity Performance penalties? 

8 A copy o f avigant's Bluegrass Capacity Penalty Risk Analysis is attached hereto as Attachment RL-2 to 
Exhibit F, the Direct Testimony of Mr. Ralph Luciani . 
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A. 

Q. 

A. 

A generation resource may experience a fo rced outage, and thus be exposed to the 

financial risk of the Capacity Performance construct. for any number of reasons. 

These reasons include, but are not limited to, mechanical malfunctions, acts of God, 

terrorism, sabotage, labor disputes, and others. With respect to the Bluegrass 

Station's units in parti cular, a substantial threat to reliabili ty is the fact that each 

un it is currently configured to operate using only one type and source of fue l­

natural gas provided by the Texas Gas pipeline. EKPC has identified the 

interruption of fuel supply as the most significant ri sk faced by the Bluegrass 

Station that is capable of mitigation but presently not addressed. 

What options did EKPC consider in response to the risk presented by Capacity 

Performance? 

EKPC identified the fo llowing fi ve (5) alternatives in response to the ri sk presented 

by Capacity Performance caused by the Bluegrass Station· s fuel supply status quo: 

a. Pu rchase firm natural gas service, as opposed to interruptible service, 

from the Texas Gas pipeline presently serving the Bluegrass Station; 

b. Purcha e an insurance product to hedge against penalties that may be 

assessed as a result of fuel supply interruption: 

c. Modify the Bluegrass Station to permit the on-site storage and 

conversion of liquefied natural gas (" L G.,) to be used as a backup 

fuel in the event natural gas from the Texas Gas pipel ine is unavai lable; 

d. Modify the Bluegrass Station to permit the on-site storage and use of 

fuel oil as a backup fuel in the event natural gas from the Texas Gas 
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pipeline is unavailab le (i.e. , implement dual fuel capability at the 

Station (the "Project .. )) : 

e. Accept the risk of nonperformance presented by the Bluegrass 

Station· s single-source, interruptible fuel supply (i.e., do nothing). 

Q. Please describe EKPC's due diligence with respect to exploring the alternative 

of purchasing firm natural gas service for the Bluegrass Station. 

A. EKPC first obtained pricing information and examined the available service types 

and timeframes available from Texas Gas. At the Bluegrass Station, natural gas 

firm transportation can be procured from the Texas Gas pipeline for a full year 

( .. FT,.)9 or on a short-term firm ( .. TF .. )10 monthly basis at a hi gher monthly 

reservation price. With FT or STF, the contracted amount of firm gas must be 

spread evenly over the hours in a day (i.e., the maximum hourly amount is 1 /241h 

of the total ), which makes it relati ve ly prohibitive in cost for peaking units like 

those which comprise the Bluegrass talion. Enhanced firm gas service ("EFT.) 11 

is available at an extra cost which allows the maximum gas quantity in each hour 

to be l/161h of the contracted amount. With natural gas unavai labili ty being 

9 Firm Transportation (FT) Service provides customers with nom inated fi rm transportation service from 
designated receipt points to designated delivery points. The firm transportation contract demand must be a 
daily transportation quanti ty which is the same for each day of the contract tenn, which term must be for at 
least twelve ( 12) consecutive months of service. FT Service provides customers with firm hourly deliveries 
up to I/24th of their finn transportation contract demand. 

10 Short Tenn Firm Transportation Service (STF) is similar to Texas Gas' FT Rate Schedule except that STF 
shall be for a term of less than twelve ( 12) consecutive months, or the daily contract demand may vary by 
month or season over the term of an agreement one ( I) year or longer in length. The seasonal nature of th is 
service is refl ected in its peak (winter) and off-peak (summer) rates. 

11 Enhanced Firm Transportation Service (EFT) is ava ilable to Texas Gas customers who have a 
transportation service agreement under the FT or TF Rate Schedule. EFT service permits customers to 
receive deliveries of gas at a variable hourly flow rate up to one-sixteenth ( I/16th) of their contract demand, 
except when are provided notice that EFT service is unavai lable. 
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Q. 

A. 

Q. 

A. 

unlikely in the summer, EKPC examined the alternatives of procuring STF or EFT 

over the full v inter (November to March) and fo r a more cost-effective 3-month 

period (December to February). 

Why did EKPC not elect to pursue this alternative? 

EKPC determined that changing the Bluegrass Station·s natura l gas supply from 

interruptible to firm is not an economical ly viable option to mitigate potential 

Capacity Performance risk. With respect to the Bluegrass Station, which is 

comprised of peaking units that operate only intermittently, procuring firm natural 

gas supply is prohi bitively expensive considering the limited times it would be 

utilized. Navigant con finn ed th is fact as part of its Bluegrass Capacity Penalty Risk 

Analysis, and thus EKPC rejected this alternative as part of its due diligence 

process . 

Please describe EKPC's d ue diligence with respect to exploring the alternative 

of purchasing an insurance product to hedge against penalties that may be 

assessed as a result of fuel supply interruption at the Bluegrass Station. 

EKPC examined in deta il the avail abil ity of insurance products offered by brokers 

that allow Capacity Performance resources to hedge against interruption events 

during PJM-declared PA is. Though EKPC's in vestigation determined that certain 

coverage was available in the market. the limitations, exclusions and pricing of such 

coverage was not favorable when compared to the cost of (and exposure mitigated 

by) an on-site backup fuel resource at the Bluegrass Station. Moreover, uncertainty 

with respect to the avai labi lity and future pricing of this type of insurance product 

(particu larly if claims are made and paid) presents its own set of risks, wh ich EKPC 
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Q. 

A. 

seeks to avoid . These facts required EKPC to reject this altern ati ve as an unviable 

solution. 

Please describe EKPC's due diligence with respect to on-site backup fuel 

supply options at the Bluegrass Station. 

In add ition to increasing the reliability of the Bluegrass Station's existing fuel 

supply and hedging against its unavailability, EKPC also considered actions that 

sought to limit exposure to Capacity Performance risk by expanding the sources of 

fuel available fo r use by the Bluegrass Station. EKPC engaged Burns & McDonnell 

Engineering Company, Inc. (" Burns & McDonnell .. ) to prepare a screening level 

feasib ility and cost analysis of each backup fuel supply option. The results of th is 

analysis are further di scussed in the testimony of Mr. Sam Yoder and Mr. Ralph 

Luciani submitted herewith. 

EKPC fir t considered whether it could utilize L G as an on-site backup 

fue l supply resource. Storing and utilizing LNG as a backup fuel supply was 

examined in detai l by EKPC and its expert consultants because it offers mitigation 

of risk without substantia l modification to the existing combustion turbines at the 

Bluegrass Station: because LNG is converted to natu ral gas prior to del ivery as fue l, 

combustion turbines (like the Bluegrass Station's 50 I FD2) can switch between 

pipeline natural gas operation and L G backup operation without interruption. 

EKPC, with the assistance of Burns & McDonnell, formally evaluated no 

less than four (4) alternati ves for storing LNG at the Bluegrass Station site to serve 

as a backup fuel. The alternatives varied based on the type of storage tank(s) to be 
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A. 

Q. 

A. 

Q. 

ut ilized (bullet v. field erected), as well as the amount of fuel to be stored (24-hour 

capacity v. 48-hour capacity). 

Please describe the notable advantages and disadvantages of utilizing LNG as 

a backup fuel supply option at the Bluegrass Station. 

LNG provides an on-site back-up fuel that can be read ily available and utilized at 

the plant. Other than fuel storage, few modifications would need to be made to the 

ex isting plant to be able to utilize L G. However, L G is a relatively new fuel 

source and there is little industry experience utilizing th is fue l in a utility-scale 

power plant environment. The underlying ri sk of depending on thi s fuel source is 

unknown at th is time. While L G is available. the closest supplier is in 

Indianapolis, Indiana; the lack of multiple supply cha in options was an additional 

concern for EKPC. Ultimate ly, the use of LNG as an on-site backup fue l did not 

economically compare favorab ly with the use offuel oil. 

Are the Bluegrass Station units designed to operate on fuel oil? 

The Bluegrass Station units, though historica lly and currently operated util izing 

only natural gas as fuel, are designed to accommodate the use of both natural gas 

and/or fuel oil by employing interchangeable support housings and other 

modifications. Once the dual fuel system is implemented, the Bluegrass Station' s 

50 I FD2 combustion turbines wi ll be capable of switch ing between natural gas and 

fue l oi l while online at reduced loads. 

Please further explain the "reduced loads" required to switch from natural gas 

to fuel oil and vice versa. 
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A. 

Q. 

A. 

Q. 

A. 

The original equipment manufacturer has deve loped a procedure to switch between 

fue ls. This procedure recommends dropping load prior to switching between fuel 

sources. Dropping load reduces the amount of fuel being consumed and allows for 

a safe and re liable transfer of fuel source. Once the fue l source is successfully 

switched, the unit can return to full load quick ly. 

What fuel oil backup fuel supply options did EKPC consider as part of its due 

diligence? 

EKPC, again with the ass istance of Burns & McDonnell, also eva luated fuel oil 

options at the Bluegrass Station with respect to backup fuel duration, 

practicability/ feasibility. indicative capita l costs, operational and maintenance 

impacts, industry experience, and estimated performance and emissions. among 

other matters. Four (4) distinct alternatives, differentiated by number of storage 

tanks (one or two) and total storage capacity (24-hour v. 48-hour), were exp lored 

in detail. 

Please describe the notable advantages and disadvantages of utilizing fuel oil 

as a backup fuel supply option at the Bluegrass Station. 

On-site fuel oil will allow the Bluegrass tation units to operate should there be a 

physical interruption of the gas supply. It will also allow EKPC to rely on the 

interruptible gas transportation, which will not burden customers with the year­

over-year cost of firm gas transportation. Forced outage rates can be hi gher for 

dua l-fue l units switching fuels, particularly during severe weather, if the dual-fuel 

capability is not regularly tested. This di sadvantage is mitigated by EKPCs 

experience with dual fuel operations at seven (7) of its Smith units. If fue l oi l is 
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rel ied on heavily, there is the potential fo r the alternati ve fu el to run out, particularly 

2 if fuel oil transportation to the Bluegrass Station is limited by a weather event. 

" .} Overal l, the one-time capital cost to implement fuel oil capabi li ty and storage 

4 coupled with the annual fixed O&M and fue l carrying costs provides the most 

5 nexibility at the least cost. 

6 Q. What alternative did EKPC select? 

7 A. Ultimately, EKPC se lected the lowest cost alternative ava ilable- the 

8 im plementation of fuel oil as an on-site backup fuel , utilizing two (2) storage tanks 

9 providing 24-hours· worth offuel storage capacity (i.e .. the Project). The total cost 

10 of the Project is estimated by Burns & McDonnell at $62.8 million. 

11 Q. Please describe in detail how the Project compares with the alternative of 

12 taking no action to address the risk of fuel-supply interruption at the Bluegrass 

13 Station. 

14 A . As contemplated within the Commission· s fina l Order in Case No. 20 15-00267, 12 

15 EKPC extensive ly considered the option of taking essentially no action with respect 

16 to the Bluegrass talion, thereby remaining exposed to Capacity Performance 

17 penalties should the tation's single-source fuel supply become unavailable during 

18 a PAI which impacts the EKPC zone. This analysis, again perfo rmed in 

19 cooperation with Navigant as part of its Bluegrass Capacity Penalty Risk Analysis, 

20 focused both on the amount of possible Capacity Performance penalties that could 

21 be levied against the Bluegrass Station, as well as the like lihood that such penalties 

22 would be born e over the next twenty (20) years. Because the overall economics of 

12 See Order, pp. 28-29. 
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2 1 Q. 

22 A. 

23 

fuel altern atives at the Bluegrass Station depend predominately on whether natural 

gas will be interrupted at the station during a PAI, a multi-scenari o eva luation was 

conducted to reflect both varying amount of PAis and varying amounts of primary 

fuel supply interruptions. Thereafter, a breakeven analys is was undertaken to 

determine how many applicable PAI events would be necessary to offset EKPCs 

investment in each of the contemplated mitigation strategies (including the 

implementation of fue l oi l as a backup, but also including L G and firm natural 

gas arrangements). Ultimate ly, EKPC concluded that the Capacity Performance 

ri sk faced by the Bluegrass Station requires mitigation efforts. The addition of fuel 

oil as a backup fuel supply resource is a low-technology-risk option that is also the 

lowest cost alternative at Bluegrass tation and represents the most economic 

means to mitigate Capaci ty Performance penalty risk, and thus EKPC requests 

Commission authorization to proceed with the Project. 

Will the Project have any impact upon the local community? 

The Bluegrass tation is located in an industrial park. Any impact on the loca l 

community should be limited to the construction phase of the Project; increase truck 

traffic is expected during the mobilization phase and in the final phase of the Project 

as a resu lt of fuel delivery. Once the project is complete, there should be no 

incremental impact to the local community. Replenishing backup fue l supplies will 

occur infrequently and will have minimal effect on the community. 

Are any local approvals necessary prior to moving forward with the Project? 

EKPC personnel have met with local authorities and have ensured that no additional 

local approvals are required. 
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A. 

What will most li kely happen to Bluegrass Station Unit 3 after the Tolling 

Agreement expires? 

EKPC has offered the Unit 3 capaci ty into the PJM RPM capacity auction starting 

on June 1, 201 9. EKPC currently plans to utilize the capacity and energy of Unit 3 

in the PJM market. 

Other than the Bluegrass Station, how is the balance of EK.PC's generation 

fleet presently positioned with respect to Capacity Performance? 

The remainder of EKPC-s generation fleet has cleared the PJM RPM capacity 

auction as Capacity Performance units on previous occasions. The coal units have 

redundant mechanical systems and mai ntain an on-site fuel inventory, so they are 

well positioned in the Capacity Perfo rmance market. Seven of the nine gas units at 

J.K. Smith Station are capable of operating on dual fuels and are backed up with a 

large fuel oil tank . There are multiple natural gas pipelines avai lable for suppl y at 

the site, so all nine units have at least two options for natural gas supply. 

Does the Capacity Performance construct impact the overall value of EKPC's 

membership in PJM? 

EKPC purchases capacity for its projected summer peak load requirements from 

the PJM RPM capacity auction, plus its proportionate share of reserves. EKPC 

covers the expense of this purchase by selling its capacity into the PJM RPM 

capacity auction as Capacity Performance eligible units. EKPC continues to have 

more capacity available to sell into the auction than is required to cover the expense 

of its summer load requirements. This sale of excess capacity helps EKPC keep its 

cost to its owner-members lower. The ri sk of a potential PAH/PA I has increased 
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11 Q. 

12 A. 

the ri sk exposure to EKPC for the rel iable operations of its un its. EKPC has 

addressed thi s risk through reliable operations, secured fuel sources, and Capac ity 

Performance insurance coverage. Much of EKPC's value of being a PJM member 

is obta ined from the ··trade benefits .. of being able to purchase energy from the PJM 

market at a cost below EKPC's own generation costs. This trade benefit continues 

to be strong and very beneficia l to EKPC. 

In your opinion, is the Project the most reasonable option for mitigating the 

Capacity Performance risk affecting the Bluegrass Station in future delivery 

yea rs? 

Yes. 

Does this conclude your testimony? 

Yes. 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

I. INTRODUCTION 

Please state your name, business address and occupation. 

My name is Craig A. Johnson and my business address is East Kentucky Power 

Cooperative, Inc. (''EKPC"), 4775 Lexington Road, Winchester. Kentucky 4039 1. 

am the Senior Vice President of Power Production of EKPC. 

Please state your education and professional experience. 

I received a Bachelor' s degree in Engineering from West Virginia Institute of 

Technology and a Master's of Science degree in Engineering from the University of 

Kentucky. I am a licensed professional engineer in the Commonwealth of Kentucky. 

I have been employed by EKPC since eptember 1989 and have held my current 

position within the EKPC organization since January 20 I 0. 

Please provide a brief description of your duties at EK.PC. 

I am responsible for all operational and maintenance functions at EKPCs two (2) coal 

fired power plants, two (2) combustion turbine plants, six (6) landfil l gas plants and 

one ( I) community so lar fac ility. I am responsible for Prod uction Engineering and 

Construction. I report directly to EKPCs Execut ive Vice President and Chief 

Operating Officer, Mr. Don Mosier. 

What is the purpose of your testimony? 

The purpose of my testimony is to describe EKPCs Bluegrass Generating Station 

( .. Bluegrass Station" or the "Station .. ). as it currently exists, as well as the various 

options that EKPC considered when determining how best to address ri sk assoc iated 

wi th the Capacity Performance construct with in PJM Interconnection, LLC ("PJM''). 
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I wi ll also provide a deta iled description of the proposed plan to bring dual fuel 

capability to the Bluegrass Station (as described herein. the .. Project"') that wa selected 

by EKPC and serves as impetus o f thi s proceeding. 

Q. Are you sponsoring any exhibits? 

A. Yes. Attached hereto as Attachment CJ-I is a matrix of the permits and approvals 

relevant to the Project. This attachment was prepared by me or by ind ividual s working 

under my supervision. Add itionally, attached hereto as Attachment CJ-2 is a copy of 

the draft air permit issued to EKPC by the Kentucky Division o f Air Quali ty ("DAQ") 

on July 27, 2018. 

Q. Please describe EKPC's Bluegrass Station. 

A. EKPC's Bluegrass Station is located just outside the city o f La Grange in Oldham 

County, Kentucky. and began commercial operation in 2002. It consists of three (3) 

simple cycle Siemens 50 I FD2 combustion turbine power generation units. each v. ith 

a net wi nter output of 189 MW. The units have a remaining depreciable life of 

approximately 18 years. In 20 17, the Bluegrass Station successfully operated 565.98 

hours and generated 80, 151 net megawatts. 

Q. When did EKPC acquire the Bluegrass Station? 

A. EKPC acquired the Bluegrass Station in late 20 15 fol lowing the Commission' s 

approval of the acquisition in Case o. 2015-00267.1 EKPC undertook extensive 

1 See In the ,\1a1ter of the Application of East Kentucky Power Cooperative. Inc. for Approval of the Acquisition 
of Existing Combustion Turbine Facilities f rom Bluegrass Generation Company, LLC at the Bluegrass 
Generating Station in LaGrange. Oldham County, Kentucky and for Approval of the Assumption of Certain 
Evidences of Indebtedness, Order, Case 1o. 20 15-00267 (Ky. P.S.C. Dec. I, 20 15). 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

efforts to investigate the condition of the tat ion in advance of its purchase, as we ll as 

determ ine its value in light of fue l deli verability and pricing, environmental 

comp I iance, and numerous other related issues. The addit ion of the Bluegrass Station 

to EKPCs generation fl eet was based on EKPCs demonstrated need to secure 

adequate capacity to serve its growing load. 

Please briefly describe any major the modifications and upgrades tha t EK.PC has 

undertaken with respect to the Bluegrass Station since acquiring it in late 201 5. 

The Bluegrass Station has requ ired min imal major modifi cations or upgrades since 

EKPC acquired it in 201 5. In the fa ll of 2017, EKPC installed a Siemens T3000 

distributed control system. an upgrade necessitated by the obsolescence of the Station· s 

ex isting distri buted control system (Siemens TXP). 

Has EK.PC been pleased with the operationa l re liability of the Bluegrass Station 

units s ince their acquisition? 

Yes. As documented in EKPC's Bluegrass Station 20 17 Ann ual Operating Report fi led 

with thi s Comm ission on March 30, 20 18. the Station·s units have maintained a high 

equ iva lent availabil ity. 

How are the Bluegrass Station units fu eled? 

Presently, the Bluegrass Station un its are configured to operate using only one ( I) type 

and source of fuel- natural gas provided by an adjacent interstate natural gas pipeline 

owned and operated by Texas Gas Transmission, LLC ("Texas Gas·'). Historica lly, 

EKPC has relied on in terruptible service from Texas Gas; interruptible natural gas 

se rvice has allowed EKPC to obtain natural gas at a lower cost than firm service and 
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Q. 

A. 

Q. 

A. 

Q. 

has been adequate in light of the fact that the Bluegrass Station is comprised of peaking 

units that operate only intermittently. Of course, the major disadvantage of an 

interruptible fuel supply is that it is not necessarily available when needed. 

Are the Bluegrass Station units designed to operate exclusively on natural gas? 

The Bluegrass Station units, though historically and currently operated utilizing on ly 

natural gas as fuel. are designed to accommodate the use of both natural gas and/or fuel 

o il by employing interchangeable support housings on the combustion cans and other 

modifications. When dual fuel is implemented, the Bluegrass Station ·s 50 1 FD2 

combusti on turbines will be capable of switching between natural gas and fuel oil while 

online at reduced loads. 

Please summarize the relief sought by EK.PC in this matter. 

EKPC seeks the Commission's authorization to proceed with the implementation of 

dual fue l capabilities at the Bluegrass Station. The Project, as further described below 

and in the testimony and exhibits proffered herein by Mr. Sam Yoder of Burns & 

McDonnell Engineering Co., Inc. ("Burns & McDonnell .. ). involves construction of 

backup faci lities wh ich will all ow EKPC to power the Bluegrass Station 's combusti on 

turbines utilizing No. 2 ultra-low-sulfur-d iese l fuel oi l in addition to natural gas. as well 

as installation of two (2) on-site fuel oil storage tanks to allow twenty-four (24) hours 

of plant operation, a demineralized water storage tank, and the erection or refinement 

of associated balance of plant systems to support dual fuel operation. 

W hat motivates EK.PC to seek implementation of dual fuel capability at its 

Bluegrass Station? 
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A. 

Q. 

A. 

EKPC's decision to pursue a backup fuel supply for its Bluegrass Station is the result 

of PJM's decision to implement a new ··pay-for-performance'· model with in its 

Capacity Market. As further described in the testimony submitted herewith of Mr. 

David Crews, EKPC's Senior Vice President of Power Supply, proli fic forced outage 

rates experienced during the Po lar Vortex of January 20 14. coupled with the coal-to­

natural gas fuel transition, encouraged PJM to develop the Capacity Performance 

product to incent generator reliabi lity and efficiency. In sum. Capacity Perfonnance 

requ ires generation resources to meet their commitments to deliver e lectricity 

whenever PJ M determines they are needed to meet power system emergencies. duri ng 

what are known as Performance Assessment Interval ('' PA I") or Performance 

Assessment Hours. Resources that clear in a PJM capacity auction with a Capacity 

Performance requ irement but fai l to perform (for essentially any reason. including 

unavailab il ity of fuel) are assessed penalties that are then av arded to resources wh ich 

over-perform. In order to ensure that its Bluegrass Stati on is best positioned to satisfy 

the requirements of the PJM Capacity Performance construct. EKPC has determined to 

implement a second fuel source to power the Station' s units in the event the primary 

fuel source (natural gas) is unavai lable. 

Will dual fuel capability at the Bluegrass Station eliminate the risk of incurring 

penalties under PJM's Capacity Performance construct? 

No. it wil l not. As further explained by Mr. Crews in his testimony, PJM 's Capacity 

Performance construct is perhaps best described as "un forgiv ing" - there are essentia ll y 

no valid excuses for a generator not to perform during a PAI. and every generator within 
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A. 

the PJM footprint is subject to the e requirements beginning '' ith the 2020/202 I PJM 

Delivery Year. Thus. whenever a cleared generator experiences a forced outage during 

a PA I, whether that outage is the re u It of lack of fuel, some mechanical malfunction. 

act of God, operator error, or ome other cause, that generator is subject to Capacity 

Performance penalties as a re ult. That aid . EKPC has identified the interruption of 

fuel supply as the most significant Capacity Performance ri sk faced by the Bluegras 

tat ion that is capable of mitigation but pre ently not addressed. 

Did EKPC consider other options for addressing Capacity Performance risk at 

the Bluegrass Station? 

Yes, EKPC considered and exten ively evaluated a number of different alternatives to 

minim ize the risk of noncompliance with PJM' s Capacity Performance rul es. These 

options, which are detailed more full y in Mr. Crews' testimony. included securing firm 

natural gas service (as oppo ed to in terruptible service) from the Texas Gas pipeline 

pre ently serv ing the Bluegras tation. a v.ell as purchasing an insurance product to 

hedge against penalties that may be a sessed as a resu lt of fuel supply interruption. 

Unfortunately, these options proved prohibitively expensive or otherwise unappealing, 

as explained by Mr. Crews. The other actions considered by EKPC sought to limit 

exposure to Capacity Performance risk by expanding the sources of fuel available for 

use by the Bluegrass tation in the event that the primary fuel supply becomes 

unavailable. EKPC engaged Burn & McDonnell to prepare a screening le e l 

feasibility and cost analys is (" creen ing Analysis") of each backup fuel supply option. 
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Q. 

A. 

the results of which are incorporated in the evaluation and te timony of Mr. Ralph 

Luciani submitted herewith . 

What natural gas backup fuel supply options did EK.PC consider as part of its due 

diligence? 

As stated previously. EKPc· Bluegrass tation is presentl y configured to operate 

uti lizing natural gas as it fuel. For thi s reason, EKPC considered whether an 

alternative source of natural gas could provide the desired level of security in light of 

PJM"s Capacity Perfo nnance requirements. Though the construction of a natural gas 

transmission pipeline eparate and apart from the existing Texas Ga pipeline was 

briefly explored. it became quickly apparent that such an option was not feasible. For 

this reason and others. EKPC's attention focused on natural gas backup fue l supply 

options to be located on the site of the Bluegrass Station. 

taring and utilizing liquefied natural gas ("L G .. ) as backup fue l upply was 

examined in detail by EKPC and it consultants because it offers mitigation of risk 

without substantial modification to the existing combustion turbines at the Bluegrass 

talion. When natural gas is converted to a liquid at very low temperatures, its vo lume 

is reduced by a factor of approximately 600, allowing for on-site storage of large 

amounts of backup fue l for a gas turbine faci lity. When the L G is needed to fuel a 

turbine, it is heated through a vaporizer and converted back to natural gas: because 

L G is converted back to natural gas prior to deli very as fuel. combustion turbines 

(like the Bluegrass tat ion 's 50 1 FD2) can switch between pipeline natural gas 

operation and L G backup operation without interruption. 
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A. 

Q. 

A. 

EKPC. with the assistance of Burns & McDonnell. formally evaluated no less 

than fou r (4) alternati ve fo r storing L G at the Bluegra s talion ite to serve as a 

backup fuel. The al ternati ves varied based on the type of storage tank(s) to be utilized 

(bu llet v. field erected). as well as the amount of fuel to be stored (24-hour capacity v. 

48-hour capacity). 

EKPC, again wi th the assistance of Burns & McDonnell. also evaluated fue l oi l 

option at the Bluegrass tation with respect to backup fue l duration. 

practicabi lity/feasibility. indicati e capital costs. operational and maintenance impacts. 

industry experience. and estimated performance and emi sion . among other maners. 

Four (4) distinct alternati e , differentiated by number of storage tanks (one or t\ o) 

and total storage capacity (24-hour v. 48-hour). were explored in detai I. 

What alterna tive did EKPC select? 

Ultimately. EKPC selected the lowe t-cost alternati ve available- the implementat ion 

of fuel oi l as an on-site backup fuel . utili zing t\\O (2) storage tank providing 24-hour · 

worth of fuel storage capacity (i.e .. the Project). The total cost of the Project is 

estimated by Burns & McDonnell at $62.8 mil lion. 

Explain why EKPC selected the option that provides enough storage capacity for 

24-hours of plant operation, as opposed to 48-hours or longer. 

The two (2) carbon stee l fuel oil storage tanks to be installed as part of the Project wil l 

be capable of storing a total of I, 160.000 gallons ofusable fue l. which will allow each 

Bluegrass Station unit to operate continuously at its maximum winter unit rating for a 
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A. 

Q. 

twenty-four (24) hour period. EK PC expect this level of storage to provide adequate 

protection against the anticipated duration of a PJM-declared PAI. 

What is involved in developing and constructing the Project? 

In follow-up to it creening Analysi . EKPC retained Bums & McDonnell to further 

evaluate and develop the scope, preliminary design, schedule. and cost estimate for 

dual fuel capabilit at the Bluegrass tation. The Scoping Report issued by Bum and 

McDonnell in volve three (3) major components of the Project, as fo llows: 

a. Combustion Turbines and Associated Equipment - includes instal lation of 

dual fuel nozzles. new fuel oi l pump skids. '> ater injection pump skid . 

drain and purge system. and control systems for the combustion turbines 

to operate on fuel oi l or natural gas; 

b. Fuel Oil ystem - includes in tallation of two (2) carbon stee l fue l oil 

storage tanks (capable of storing 580,000 gallons each). unloading 

equipment and forwarding pumps with inline heater : and 

c. Balance of Plant - includes installation of new piping, con trols. 

instrumentation, electrical. and mechanical equipment, as well as an 

additional coated carbon steel storage tank capable of storing 400.000 

gallons of demineralized water to supplement the existing 300,000 gallons 

of on-site storage. 

Plea e describe the location of the fuel oil torage tanks that are proposed as part 

of the Project and whether that location presents any public safety concerns. 

9 



A. The fue l oil storage tanks wi ll be located adjacent to Unit 3 on property alread) o~ned 

2 and control led by EKPC. The en ti re Bluegrass Station i surrounded by a ecurity 

.., _, fence. Access to the tanks wi ll be through the main secured entrance of the tation . 

4 The two (2) tanks " il l be con tructed on a concrete pad with concrete walls for 

5 emergency containment. Th is concrete containment area is designed fo r I 00% of fuel 

6 oi l volume in one of the storage tank . plu a 25-year. 24-hour rain event and ix (6) 

7 inches of freeboard. Three (3) truck unloading pumps will be included next to the tank 

8 area. Required spill containment will be installed for all equipment and piping. 

9 Q. Please explain how EKPC intends to purchase and obtain the neces ary backup 

10 fuel oil that will be stored on-site at the Bluegrass Station. 

11 A. Fuel oil will be procured and in ventory will be managed at the Bluegrass tation by 

12 EKPC's Fuel & Emissions group like it is at EK PC's J.K. mith Station. Fuel oi l will 

13 be purchased by EKPCs Fuel & Emission group, wh ich purchases fue l and fue l-

14 related commodities in accordance~ ith EKPC policies. strategy. and procedure. The 

15 backup fuel oil will be del ivered to the site by tanker truck. 

16 Q. What is the function of the supplemental demineralized water storage tank and 

17 why is it necessary? 

18 A. Dem ineralized water is injected into the turbine to control Ox emissions. The existing 

19 300.000 gallons of demineralized water stored on-site is not an adequate supply to 

20 support a 24-hour cont in uous operation of all three (3) units at the Bluegrass tation. 

2 1 The supplemental 400.000 gallon torage tank will ensure there is an adequate 

22 demineralized water for 24-hour of continuous operation. 

10 
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Will the Project interfere with any other utilities' facilitie ? 

0. 

Has EKPC selected a contracting approach with respect to the Project? 

Yes. EK PC intends to u ea mu lti ple contract approach with adju tment unit pricing to 

develop and construct the Project. This approach allows EKPC to work with Burns & 

McDonnell to create and procure the necessary construction and major equipment 

contracts. The approach involves the use of multiple equ ipment and material contract 

and multiple construction contracts and will allow EKPC to minimize procurement 

costs by providing fo r competi ti ve bidding to reduce contractor markups. 

Please describe the Project schedule. 

The schedule for the Project is driven by PJM 's implementation or the Capacity 

Performance construct. which, as aforementioned, is applicable to all EKPC generating 

units beginning with the 2020/2021 Delivery Year. Based upon current projection . it 

is EKPC-s intention to immediately begin ordering and ecuring equipment upon 

obtaining this Commission· appro al or the Project. with the goal to achieve 

commercial operation of the Bluegrass tat ion in a dual fuel configuration by the end 

of2020. 

Does EKPC seek an Order from the Commission by a certain date in order to 

keep its schedule? 

Yes. EKPC requests a final Order of this Commission on or before February 28. 2019. 

An Order received by this date should allow EKPC to complete the Project by 

December 2020. essentially in advance of the winter months that generally present the 
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Q. 

A. 

Q. 

A. 

greatest risk (January and February) with respect to forced outages and PJM-declared 

PAis. 

Besides the Commis ion 's authorization , has EKPC determined what other 

permits or approvals a re necessary in order to undertake and complete the 

Project? 

Yes. As part of Burn & McDonnell' coping Report. it identified the permit and 

approvals that should be considered by EKPC and that may impact the Project cope 

or ched ule. EKPC also undertook an in-depth internal analysis in thi s regard and has 

determ ined that the Project wil l require approvals. modi fications to ex isting permit or 

new perm its from the fol lowing agencies: U .. Fish and Wildlife Service: 

Environmental Protection Agency; United tates Department of Agriculture's Rural 

Utili ties ervice: and Kentucky DAQ. EKPC has begun the process of seeking all 

necessary permits and approvals. EKP received a draft permit for the Project from the 

Kentucky DAQ on July 27, 2018. Attached hereto as Attachment CJ- I is a matri x and 

assoc iated documentation reflecting the permits received. pendi ng. or to be reque ted 

that are relevant to the Project, as determined by EKPC. A copy of the DAQ draft 

permit is attached here as Attachment CJ-2. 

Please describe the additional operations and maintenance expense EKPC will 

incur at the Bluegrass tation once the Project is completed. 

EKPC estimates that the incremental annual operation and maintenance expen e 

associated with the Project fo llowing it completion will be approx imately $587,000. 

This may be further broken down to include $458,000 in fixed O&M expenses 

12 
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(including two (2) additiona l fu ll-time employees) and $129.000 in ariable O&M 

expenses (primarily related to add itional demineralized water costs). EKPC v.i ll 

operate each un it on fue l oil once per quarter to ensure reliability. The co t of the fue l 

oi l use in testing is approx imately$ I 00,000 annually. 

Based upon your professional background and experience, do you believe that the 

Project is the reasonable, least-cost option for a llowing EK.PC to appropriately 

mitigate the risk at the Bluegrass tation presented by the PJM Capacity 

Perfo rmance construct? 

Yes. 

Docs this conclude your testimony? 

Yes. 
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Commonwealth of Kentucky 
Energy and Environment Cabinet 

Department for Environmental Protection 
Division for Air Quality 

300 Sower Boulevard, 2"d Floor 
Frankfort, Kentucky 40601 

(502) 564-3999 

AIR QUALITY PERMIT 
Issued under 401 KAR 52:020 

Draft 

Permittee Name: 
Mailing Address: 

East Kentucky Power Cooperative (EKPC), Inc. 
4775 Lexington, Road, PO Box 707 

Source Name: 
Mailing Address: 

Source Location: 

Permit: 
Agency Interest: 
Activity: 
Review Type: 
Source ID: 

Regional Office: 

County: 

Application 
Complete Date: 
Issuance Date: 
Revision Date: 
Expiration Date: 

Winchester, KY 40392-0707 

EKPC Bluegrass Generating Station 
3095 Commerce Parkway 
LaGrange, KY 40031 

Near exit 18 on l-71 

V-16-018 RI 
39541 
APE20180001 
Title V, Construction I Operating 
21-185-00036 

Frankfort Regional Office 
300 Sower Boulevard, 1st Floor 
Frankfort, KY 40601 
(502) 564-3358 
Oldham 

May 17, 2016 
March 3, 2017 

March 3, 2022 

Sean Alteri, Director 
Division for Air Quality 
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SECTION A - PERMIT AUTHORIZATION 

Page: I of 43 

Pursuant to a duly submitted application the Kentucky Energy and Environment Cabinet 
(Cab inet) hereby authorizes the operation of the equipment described herein in accordance with 
the terms and conditions of thi s perm it. This permit has been issued under the provisions of 
Kentucky Revised Statutes (KR ) Chapter 224 and regulations promulgated pursuant thereto. 

The permittee shall not construct, reconstruct, or modify any affected faci lities without fi rst 
submitting a complete application and receiving a permit for the planned activity from the 
permitting authority, except as provided in this permit or in 401 KAR 52:020, Tit le V Permits. 

Issuance of thi s permit does not relieve the permittee from the responsibility of obtaining any 
other permits, licenses, or appro als required by the Cabinet or any other federa l, state, or loca l 
agency. 
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SECTION B - EMISSION POINTS, EMISSION UNITS, APPLICABLE 
REGULATIONS, AND OPERA TING CONDITIONS 

Emissions Unit 01 , 02, and 03 

Description: 

Model: 

Construction Commenced: 

Maximum Continuous Rating: 

Primary Fuel: 

econdary Fuel: 

Control Equipment: 

APPLICABLE REGULATIONS: 

Natural Gas-Fi red, Simple Cycle Combustion Turbine 

iemens-Westinghouse 50 I FD 

October, 2000 - Emiss ions Units 0 I and 02 

June, 200 I- Emiss ions Unit 03 

2,076 MM Btu/hr rated heat input capac ity (each). 208 MW 
rated capaci ty output (each) 

Natural ga 

No. 2 Ultra Low ulfur Diese l Fuel Oil 

Dry-Low O, Burners & Water Injection on all three un its 

High Temperature Selective Catalytic Reduction ( CR) on 
Units OJ & 02 

40 I KAR 51: 160, Ox requirements for large utili ty and industrial boilers 

40 I KAR 51:2 10, Clean Air Interstate Rule (CAI R) Ox Annual Trad ing Program 

40 I KAR 51 :220, CAIR O, Ozone season Trading Program 

40 I KAR 51 :230. CAIR S02 Trad ing Program 

40 I KAR 52:060, Acid rain permits 

401 KAR 63:020, Potentially hazardou maner or toxic substances 

40 I KAR 60:005. Section 2(2)(pp) 40 C.F.R. 60.330 to 60.335 ( ubpart GG), tandards of 
Perfo rmance for tationary Gas Turbines 

40 CFR 75, Continuous Emission Monitoring (CEM) 

40 CFR Part 97. ubpart AAAAA, C APR Ox nnual Trading Program ( ee ecti on L) 

40 CFR Part 97, Subpart BBBBB. C APR Ox Ozone Season Group I Trading Program (See 
Section L) 

40 CFR Part 97. Subpart CCCCC, C APR 0 2 Group I Trading Program ( ee ection L) 

40 CFR Part 97, Subpart EEEEE, CSA PR Ox Ozone Season Group 2 Trading Program (See 
ection L) 

STATE-ORIGIN REQUIREMENTS: 

40 I KAR 63:020. Potential ly hazardous maner or tox ic ubstances 

I. Operating Limitations: 

a) Combined operating hours fo r al l turbines hall not exceed 4,757 hour during any 
consecutive tv e lve ( 12) month total I elf-imposed to preclude 401KAR51:0171. 
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SECTION B - EMISSION POINTS, EMISSION UNITS, APPLICABLE 
REGULATIONS, AND OPERA TING CONDITIONS (CO NTINUED) 

b) Firing on fue l oil i restricted to emergency c ircumstances such as natural gas supply 
curta ilment or breakdown o f de livery system, that make it imposs ib le to fire natu ra l 
gas in the gas tu rbine 140 CFR 40.331] . Firing on fu el o il is also penn is ible when 
requ ired for ma in tenance and readiness testing. 

c) Based upon the emission ra tes o f tox ics and hazardous air po llutants provided in the 
appl ication and supplementa l in fonnatio n submitted by the source, the Cabinet 
determines the affected faci lity to be in compliance w ith 40 I KAR 63:020. 

d) ee Section D for source-wide ope rati ng li mitations 

2. E missio n Limitations: 

a) The concentrat ion o f nitrogen ox ides O,) in the exhaust gas from each unit shall 
not exceed 11 1 part per millio n (ppm) by vo lume at 15 percent oxyge n. on a dry 
bas is. and based on a fo ur-hour ro lling average [40 CFR 60.332(a)(l ) I. 

Complia nce Demonstra tion : 

The pe rm ittee sha ll demonstrate co mpliance by averag ing the ppm leve l o f Ox 
measured us ing the Ox CEM and comparing the resul t to the Ox emission standa rd 
[40 C FR 60.334(b) I. T he NOx emiss ion rate and mass calculat ions w ill be based on 
prorated natura l gas and fue l oil fu e l fac tors from 40 CFR Part 75 , Append ix F. 

b) T he perm ittee sha ll e ithe r not di scharge any gases into the atmosphere which contai n 
su lfur d ioxide ( 0 2) in exces o f 0.015 percent by vo lume at 15 percent oxygen. on a 
dry bas is, or not burn any fue l which contains sul fur in excess o f 0 .8 percent by 
weight [40 CFR 60.333(a) a nd (b)I. 

Complia nce Demon tra tion: 

ee S pecific Moni toring Requi rement 4.d . a nd 4.f. 

c) Carbon monoxide (CO) emiss io ns sha ll not exceed 50 ppm on a three-hour roll ing 
average basis from each uni t except during start- up, shutdown, and malfunct ion 
events. The sta rt-u p and shutdown emission calculation sha ll be based on emiss ion 
rates determined from representative data deri ved from actual emissions te ti ng. The 
CO emissions from the source during sta rt-up and shutdown shall be inc luded in the 
total emission cap o f 245 tons per year as spec ifi ed in Section D o f this permit f401 
KA R 52:020, Section 10 and Self-imposed to preclude 401 KAR 5 1:0 171. 

Complia nce Demo nstra tion : 

The perm ittee sha ll demonstrate compl iance by averaging the ppm leve l o f CO 
measured us ing a CEM and comparing the result to the CO emission tanda rd. The 
CO emission rate and ma ca lculation will be based on prorated natura l ga and fue l 
o il fue l factors from 40 C FR Part 75, Appendix F. 

d) ee Sectio n D for source-w ide emi s ion limitatio ns. 
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SECTION B - EMISSION POINTS, EMISSION UNITS, APPLICABLE 
REG ULATIONS, AND OPERA TING CONDITIONS (CONTIN UED) 

3. Testing Requirements: 

a) In conducting performance tests for nitrogen ox ides as required by 40 CFR 60.8, the 
perm ittee shall use either EPA Method 20; ASTM 06522-00 incorporated by 
reference 40 CFR 60. I 7; EPA Method 7E and either EPA Method 3 or 3A in 
Append ix A of Part 60 or other acceptable reference methods or procedures as 
specified in 40 CFR 60.335 so as to determine compliance v ith the standard [40 CFR 
60.335(a)]. 

b) If the permittee elects to instal l and certify a Ox CEM under 40 CFR 60.334(e), 
then the initial performance test required under 40 CFR 60.8 may be done in the 
fol lowing alternative manner using the test data both to demonstrate comp I iance with 
the app licable Ox emission limit under 40 CFR 60.332 and to provide the required 
reference method data for the RA TA of the CEMS described under 40 CFR 60.334(b) 
140 CFR 60.335(b )(7)(ii)) . 

c) Performance testing is not required for any emergency fuel a defined in 40 CFR 
60.331 (See Operating Limitation l.b. of permit V-16-0 18 RI ) 140 CFR 
60.335(b )(2)]. 

d) Testing shall be conducted at such ti mes as may be required by the Cabinet 1401 
KAR 50:045, Section 4]. 

4. Specific Monitoring Requirements: 

a) The permittee hall install, calibrate. maintain, and operate a O, CEM. The O, 
CEM shall be used to demon trate continuous compliance with the O, emis ion 
standard. Excluding the tart-up and shutdown periods, if any four-hour rolling 
average exceeds the O, emi sion limitation, the permittee hall, a appropriate, 
initiate an investigation of the cau e of the exceedance and complete necessary 
control dev ice/process/CEM repairs or take corrective action as soon a practicable 
[401 KAR 60:005, 40 CFR 60.334(b), and 40 CFR 75) . 

b) The nitrogen ox ides CEM sha ll be used in lieu o f the water to fue l monitoring system 
for reporting excess emi sions in accordance with 40 CFR 60.334(b)(3)(iii). The 
calibration of the v ater to fuel monitoring device requi red in 40 CFR 60.334(a) will be 
rep laced by the 40 CFR 75 certification tests of the nitrogen o ides CEM monitor. 

c) The permittee shall insta ll , ca li brate. maintain, and operate a CEM system for 
mea uring oxygen levels [401 KAR 52:020, Section 101 . 

d) The permittee shall determine ul fu r dioxide emissions by using the heat input 
ca lculated using a certified fuel flow monitoring system in conjunction with the 
default 0 2 emission rate for pipeline natural gas from ection 2.3. 1 of ppendix D 
and equation F-20 in ppendix F 140 CFR 75.1 l(d)(2)). 

e) The permittee shall comply with all the monitoring requirement of 40 CFR 75. 

f) The permittee hall monitor the ulfur content of the fuel being fired in the turbine. 
The frequency of determination of these values shall be a pecified in the fo llowing 
approved custom fue l monitoring schedule [40 CFR 60.334(h)I : 
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SECTION B - EMISSlON POINTS, EMISSION UNITS, APPLICABLE 
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED) 

I) The sulfur content of the ga eous fuel shall be determined twice per year. The 
monitoring shall be conducted during the first and third quarters of each calendar 
year [401 KAR 52:020, Section 101 . 

2) The permittee may elect not to monitor the total sul fur content of the gaseous fue l 
combusted in the turbine if the fuel meets the definition of natural gas in 40 CFR 
60.33 1 (u) [40 CFR 60.334(h)(3)] . 

3) If there is a change in fue l supply. the permittee shall notify the Div ision of such 
change for re-examination of this custom schedule. A substantial change in fue l 
quality shall be considered a change in fuel supply. ulfur monitoring hall be 
conducted weekly during the interim period when thi s custom sched ule is being 
re-examined [401 KAR 52:020, Section 101 . 

4) When fuel oil is used, the permittee shall sample the fuel oi l sulfur content daily 
in accordance with 40 CFR 75. Appendix D [ 40 CFR 60.33.t(i)(l)I . 

g) The permittee shal l monitor for carbon monoxide, using a CO CEM 1401 KAR 
52:020, Section 101 . 

h) The permittee shal l install, calibrate, operate, test, and monitor all contin uous 
monitoring systems and monitoring dev ices [40 CFR 60.13 or 40 CFR 751. 
Verification of operational status shall , as a minimum, inc lude completion of the 
manufacturer's written requirements or recommendations for installati on, operation, 
and calibration of the dev ice(s). 

i) The permittee shall conduct a performance evaluation of the continuou monitoring 
system during any performance le t required under 40 CFR 60.8 or wi th in 30 days 
thereafter, in accordance with the applicable performance pecification in 40 CFR 60 
Appendix B. for O, performance e aluations of CEM system shall be conducted at 
other ti mes as requ ired [40 CFR 60.13(c)I . 

j) For affected facilit ies that are infrequently operated, an alternati ve monitoring 
proced ure for CO monitors zero and span ca libration checks has been approved by 
the Director. The permittec shal l check the zero and span drift of the CO monitors at 
least once daily when operating, in accordance with and consi tent with Ox and 0 2 
monitor requirement under 40 CFR 75. The fo ll owing provisions shall be adhered to 
whi le executing this alternat ive procedure 1401 KAR 59:005 Section 4(9)(b) I: 

I) Conditions for monitoring emissions data out-of-control period as defined in 40 
CFR 75 .24 for CEM hall apply to the CO monitors including but not limited to 
fai led zero/span checks, and RATA tests. This out-of-contro l data shall not be 
used to calculate hourly emissions for the time period considered out-of-control 
unti l that time when the appropriate correcti ve measure specified in 40 CFR 
75.24 are succe sfu lly completed and the data is back in-control. 

2) Data substitution rule hall apply to the CO emi ion data fo r out-of-control 
periods, inc luding mon itoring dov.ntime. and those ubstituted emi sion data 
val ues shall count toward the faci lity source-wide annual federal ly enforceable 
CO emissions limit. For the purpose of compl ying v ith this requirement. the data 
substitution rules for O, monitors listed in 40 CFR 75.33 shal l be applied to the 
CO monitors. 
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SECTION B - EMISSION POI NTS, EMISSION UNITS, APPLICABLE 
REGULATIONS, AND OPERA TING CONDITIONS (CONTINUE D) 

k) Except during system breakdowns, repairs, calibration check , and zero and span 
adjustments required under 40 CFR 60. I 3(d), al I continuous monitoring systems shal I 
be in continuous operation and shall meet the minimum frequency of operation 
requirements by com pleting one cycle of operation (sampling, analyzing, and data 
recording) for each successive fifteen (15) minute period [40 CFR 60. 13(e)I. 

I) All continuous monitoring systems or monitoring devices shall be installed such that 
representative measurement of emissions or process parameters from the emissions 
units are obtained. Add itional procedures for location of continuou monitoring 
systems, as contained in the app licable Performance pecification of 40 CFR 60 
Appendix B, shal l be used 140 CFR 60.13(f)J. 

m) The permittee shall reduce all data to one-hour averages for the continuous 
monitoring system . The one-hour averages shall be computed from four or more 
data points equally spaced over each one-hour period. Data recorded during period 
of continuous monitoring y tern breakdowns, repairs. calibration checks. and zero 
and span adjustments sha ll not be included in the data averages computed. An 
arithmetic or integrated average of all data may be used. The data may be recorded in 
reduced or non-reduced form (e.g., ppm pollutant and percent oxygen). All excess 
emissions shall be converted into units of the applicable standard using the app licable 
conversion procedures specified in 40 CFR 60, Subpart GG. After conversion into 
units of the standard , the data may be rounded to the same number of sign ifi cant 
digits as used to spec ify the applicable emission standard 140 CFR 60.13(h)]. 

n) The permittee shall monitor operating parameters for SCR and low O, burner 1401 
KAR 52 :020, Section l OJ . 

o) The permittee shal l monitor the quantity of fue l oil (in I 000 ga llons), and natural gas 
(in MMscf), fired in each turbine, for any consecuti e 12 month rolling total 1401 
KAR 52:020, Section 10). 

p) The permittee on a daily basis shall monitor the hours of operation for each turbine 
and fuel used l401 KAR 52:020, Section 101 . 

5. Spec ific Recordkeeping Requirements: 

a) The permittee o f the gas turbine shall mainta in a fi le of all measurements, including 
continuous monitoring sy tern, monitoring device. and performance te ting 
measurements: all continuou monitoring system performance evaluations; all 
continuous monitoring ystem or monitoring dev ice cali bration checks; adju tments 
and maintenance performed on these systems and device ; and all other in formation 
required by 40 I KAR 59:005 recorded in a permanent form suitab le for inspection 
[40 1 KAR 59:005, ection 31. 

b) The permittee shall maintain records. including those documenting the re ults of each 
compliance test and al l other record and reports required by thi permit, and shall be 
maintained for fi e (5) year 140 1 KAR 52:020, Section 31 . 

c) The permittee shall maintain the record of the occurrence and durat ion of any start­
up, shutdown, or malfunction in the operation of the emission units; any malfunction 
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SECTION B - EMISSION POINTS, EMISSION UN ITS, APPLICABLE 
REGULATIONS, AND OPERA TING CONDITIONS (CONTINUED) 

of the air pollution control equipment; or any period during which a continuous 
monitoring system or monitoring device is inoperative [401 KAR 59:005, Section 31. 

d) The permittee shall maintain a log of all sulfur content measurements. Records of 
sample analys is and fuel supply data pertinent to the custom fuel sulfur monitoring 
schedule shall be retained for a period of five (5) years, and hall be available for 
inspection by per onnel of federal. state, and local air pollution control agencies 1401 
KA R 59:005, Section 31 . 

e) The permittee sha ll maintain records of operating parameters of the control 
equipment [401 KAR 59:005, Section 31 . 

f) The permittee shall maintain a log of the roll ing total of the quantity of fuel oil (in 
I 000 gallons), and natura l gas (in MMscf), fired in each turbine, fo r any consecutive 
12 month rolling total 1401KAR52:020, Section lOJ . 

g) The permittee on a daily basis shall monitor the hours of operation for each turbine 
and fuel used [401 KAR 52:020, Section lOJ . 

6. S pecific Reporting Requirements: 

a) The minimum data reporting requirements, which fo ll ow, shall be mai ntained and 
furn ished in the forma t specified by the Cabinet. The permittee shall submit a written 
report of excess emissions (as de fined in applicable sections) to the cabinet for every 
calendar quarter. A II quarterly reports shall be postmarked by the thirtieth (30th) day 
fo llowing the end of each calendar quarter and shall inc lude the fo llowing 
information [401 KAR 59:005, ection 31 : 

I) The magnitude of the exce s emission computed in accordance with 401 KAR 
59:005, Section 4(8), any con ersion factors used. and the date and time of 
commencement and completion of each time period of excess emissions. 

2) pecific identification of each period of excess emission that occur during start-
ups, shutdowns, and malfunctions of the emission unit includ ing the nature and 
cause of any malfunction (if known). the corrective action taken or preventive 
measures adopted. 

3) The date and time identi fy ing each period during which the continuous 
monitoring system was inoperative, except for zero and span check , and the 
nature of the system repa irs or ad ju tments. 

4) When no excess emissions have occurred or the continuou monitoring ystem(s) 
has not been inoperative, repai red, or adjusted, such in fo rmation shall be stated in 
the report. 

b) For the reports regarding Q , excess emissions, in lieu of tho e ba ed on the v ater to 
fue l ratio monitoring. period of exces emissions are defined for turbine u ing Q , 

and diluent CEM as follows 140 CFR 60.3340)(1)] : 

I) An hour of exce semi sions hall be any unit operating hour in which the 4-hour 
rolling average Q , concentration exceed the applicable emiss ion li mit in 40 
CFR 60.332(a)( I) or (2). For the purposes of 40 CFR 60, ubpart GG, a ··4-hour 
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SECTION B - EMISSION POINTS, EMISSION UNITS, APPLICABLE 
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED) 

ro lling average Ox concentration .. is the arithmetic average of the average Ox 
concentrati on measured by the CEMS for a given hour (corrected to 15 percent 0 2 
and, if required under 40 CFR 60.335(b)( l), to I 0 standard condi tions) and the 
three uni t operating hour average Ox concentrations immediately preceding that 
unit operating hour. 

2) A period of monitor downtime shall be any unit operati ng hour in which sufficient 
data are not obtained to va li date the hour, fo r either Ox concentration or diluent 
(or both). 

3) Each report sha ll include the ambient conditions (temperature, pressure, and 
humidi ty) at the time of the excess emission period and (i f the permittee has 
claimed an emission allowance for fuel bound nitrogen) the nitrogen content of 
the fue l during the period of exce s emiss ions. The permittee does not have to 
report ambient conditions if the permittee opts to use the wor t ca e I 0 
correction factor as specified in 40 CFR 60.334(b)(3)(ii), or if the permittee is not 
using the ISO correcti on equation under the prov isions of 40 CFR 60.335(b)( I). 

c) Excess emissions of 0 2 are de fi ned by each unit operating hour inc luded in the 
period beginn ing on the date and hour of any sample (or as otherwise requ ired in the 
custom fuel sul fur monitoring plan) for which the sulfur content of the fue l be ing 
fi red in the gas turbine(s) exceeds the limitations set forth in Subsection 2. Emission 
Limitations; and ending on the date and hour that a subsequent sample is taken that 
demonstrates compliance. These periods of excess emissions shall be reported 
quarterly [40 CFR 60.334(j)(2)j . 

d) See Section F. 

7. pecific Control Equipment Operating Conditions: 

a) The pennittee has the option to apply high temperature elective catalytic reduction 
(SCR) fo r Ox control in its operati on after initial demonstration of compliance with 
emission limitation set forth in ub ection 2. Emission Limitations. The Ox 
emissions lim itations shall not exceed the permit li mit when the CR system is not in 
use. The total emission cap for the fac ility shall not exceed the limit established in 
Section 0 [401 KAR 50:055, Section 21 . 

b) The dry low-NO, bu rners shall be operated while burning natural gas to maintain 
compliance with perm itted emission limitations, in accordance with manufacturer's 
specifications and/or standard operating practices [401 KAR 50:055, Section 21 . 

c) The water injection system shall be operated whi le burn ing fue l oil to maintain 
compliance with permitted emission li mitations, in accordance with manufactu rer·s 
specifications and/or standard operating practices I 40 I KAR 50:055 Section2 I. 

d) ee ection E, Source Control Equipment Requirements. for further requirements. 
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SECTION B - EMISSION POINTS, EMISSION UN ITS, APPLICABLE 
REGULATIONS, AND OPERA TING CONDITIONS (CONTINUED) 

Emission Unit 04 (HTR) 

Description: 

Natural Gas-Fired Heater 

Gas Tech Heater 

Primary Fuel: atura l Gas 

Maximum Continuo us Rating: 5 MMBtu/hr 

2001 Construction Commenced: 

APPLICABLE REGULATIONS: 

40 I KAR 59:0 I 0, ew process o perations. 

1. Operating Limitatio ns: 
See Section D for source-wide operating limitations. 

2. Emi ion Limitation : 
a) Particulate matter (PM) emissions from each stack shall not exceed the emi sion 

listed below [401 KAR 59:010, Section 3(2)1. 

P = Process Rate in tons/hr E = Particulate matter em is ions rate in lb/hr 

p < 0.50 E = 2.34 lb/hr 

0.50 < p < 30 E = 3.59*p0 62 

P > 30 E= 17.31*P016 

b) o person sha ll cau e. suffer, allow or permit a continuou emission into the open air 
from a control de ice or stack associated with any affected faci lity, which is equal to 
or greater than twen ty (20) percent opacity 1401 KAR 59:010, ection 3(1)1 . 

Complia nce Demonstration for a and b: 

The unit is assumed to be in compli ance with PM and opac ity standards wh ile 
burning natural gas. 

3. Testing Requirements: 

one 

4. Monitoring Requirements: 

The permittee shall monitor the amount of fuel burned, in MM cf, and hours o f operatio n 
for the unit on a monthly basis [401KAR52:020, Section 101 . 

5. Recordkeeping Requirements: 

6. 

The permittee shall ma intain record of the amount o f fue l burned. in MMsc f, and hour of 
operation for the uni t on a month ly basis [-'01 KAR 52:020, ection IOI . 

pecific Reporting Requirements: 

ee ection F. 
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SECTION B - EMISSION POINTS, EMISSION UNITS, APPLICABLE 
REGULATIONS, AND OPERA TING CONDITIONS (CONTINUED) 

Emission Unit 05-06 Existing Cl Emergency RICE <500 HP 

Maximum 
Emission 

Description 
Manufactu Continuous 

Fuel 
Control 

Unit re Date Rating Equipment 
(HP) 

05 
Caterp illar 33068 200 1 382 Diesel one 
Emergency Generator 

Cummins 6BTA5.9-F I 200 1 208 Diese l None 
06 

Emergency Fire Pump 

APPUCABLE REGULATIONS: 

40 CFR 63 ubpart ZZZZ. ational mt s1on tandards for Hazardous Air Pollutants for 
tationary Reciprocating Internal Combustion Engines 

ote: D.C. Circuit Court [Delaware v. EPA. 785 F. 3d I (D.C. Cir. 2015)] ha vacated the 
provisions in 40 CFR 63, ubpart ZZZZ that contain the I 00-hour exemption fo r operation of 
emergency engines for purposes of emergency demand response under 40 CFR 63 .6640(f)(2)(ii)­
(iii). The D.C. Circuit Court issued the mandate fo r the vacatur on May 4, 20 16. 

I. Operating Limitations: 

a) For each un it the permittee shall (40 CFR 63.6603(a), .tO CFR 63.6625(e), and 40 
CFR 63.6625(i)J: 

I) Change oil and filter e ery 500 hours of operation or an nual ly, whichever comes 
first, or change oil util izing an oil analysis program according to the methods and 
requ irements in order to extend the specifi ed oil change requ irement 

2) Inspect air cleaner every 1,000 hours o f operation or annually, whichever comes 
fi rst; 

3) Inspect all hoses and belts every 500 hours o f operation or annuall y, whichever 
comes fi rst, and replace as necessary. 

4) Min imize the engine·s time spent at idle and minimize the engine· s startup time at 
startup to a period needed fo r appropriate and safe loading of the engine. not to 
exceed 30 minutes, after which time the non-start emission lim itations apply. 

Compliance Demonstration: 

The perm ittee shall operate and maintain the engines according to the manufacturer° s 
emission-related operating and maintenance instructions. or develop and fo llow the 
permittee own maintenance plan which hall provide. to the extent practicable. for the 
maintenance and operation of the engine in a manner consi tent with good air 
pollution control practice fo r minimizing emissions 140 CFR 63.6625(e) J. 

b) For each unit, any operation other than emergency operation, mai ntenance and 
testing, and operati on in non-emergency ituations fo r fifty (50) hour per year is 
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SECTION B - EMISSION POINTS, EMISSION UNITS, APPLICABLE 
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED) 

prohibited. There is no limit on the u e of emergency stationary RICE in emergency 
s ituatio ns. Maintenance checks and readiness testing of these units is limited to I 00 
hour per year. Operation of a unit in non-emergency situation is counted towards 
the I 00 hours per year prov ided for maintenance and testing 140 CFR 
63.6640(f)(l )(i) 1. 

c) T he permittee shal l be in compliance with the emission limitations and operating 
limitations in 40 CFR 63, Subpart ZZZZ that apply at al l times 140 CFR 63.6605(a)I . 

d) ee Section D for source-wide operating limitations. 

2. Emission Limitations: 

one 

3. Testing Requirements: 

one 

4. Specific Monitoring Requirements: 

The permittee shall mon itor the hour of operation on a month ly basis 1401 KAR 52:020, 
Section 101 . 

5. S pecific Recordkeeping Requirements: 

a) The permittee sha ll keep record of each notification and report that i submitted. the 
occurrence and duration of each mat function of operation or the a ir pollution control 
and monitoring equipment. reco rds of performance tests and performance evaluations 
a required in 40 CFR 63. 1 O(b)(2)(viii). records of a ll required maintenance 
performed on the a ir poll ution contro l and monitoring equipment, and records of 
actions taken during periods of malfu nction to minimize emi sions in accordance 
" ith 40 CFR 63.6605(b), including corrective actions to restore malfunctioning 
process and air pol lution control and monitoring equipment to it normal o r u ual 
manner of operation 140 CFR 60.6655(a)I. 

b) The permittee shal l mai ntain records of the maintenance conducted on the eng ine in 
order to demonstrate that the eng ine were operated and maintained, including any 
after-treatment control device. according to the maintenance plan fo r the engine. [40 
CFR 63.6655(e)I . 

c) If the eng ines are not certified to the standards applicable to non-emergency engines 
(see Tab le 2d to 40 CFR 63. ubpart ZZZZ). then the permittee sha ll keep records of 
the hours of operation of the engine that is recorded through the non-re ettable hour 
meter. The permittee shall document how many ho urs are pent fo r emergency 
operation; inc lud ing what classified the operation as emergency and how many hours 
are spent for non-emergency operation. If the eng ine are used for demand re ponse, 
records sha ll be kept of the notification of the emergency s ituation, and the time the 
engines were operated a part of demand response [40 CFR 63.6655(f)(l)I . 
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SECTION B - EMISSION POINTS, EMISSION UNITS, APPLICABLE 
REGULATIONS, AND OPERATING CONDITIONS (CONTINUED) 

6. Specific Reporting Requirements: 

a) The permittee sha ll repo rt each instance in which the operating limitations in 
Subsecti on I have not been met. These instances are dev iat ions from the emission 
and operating limitation in 40 CFR 63 , Subpart ZZZZ and sha ll be reported according 
to 40 CFR 63.6650 [40 CFR 63.6640(b)J. 

b) The permittee sha ll report each instance in which the req uirements of Table 8 to 40 
CFR 63 , Subpart ZZZZ, that apply, have not been met [40 CFR 63.6640(e)]. The 
notifications listed in 40 C FR 63.7(b) and (c), 40 C FR 63.8(e), (f)(4) and (f)(6). 40 
CFR 63.9(b) through (e). and (g) a re not required [40 CFR 63.6645(a)(5)) . 

c) See Section F. 
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SECTION C - INSIGNIFICANT ACTIVITIES 

The following li sted activities have been determined to be insignificant activit ies for th is source 
pursuant to 40 I KAR 52:020, Section 6. Although these activities are designated as insignifi cant 
the permittee shall comply with the applicable regul ation. Process and emission contro l 
equ ipment at each insignifi cant activity subject to an opac ity standard shall be inspected monthly 
and a qualitative visible emissions evaluation made. Results of the inspection, evaluation, and 
any corrective action sha ll be recorded in a log. 

I. 

2. 

3. 

4. 

5. 

6. 

Description 

Two (2) 3,0000 Gallon Tanks 

19% Aqueous Ammonia Solutions 

Two (2) 300 Gallon Diese l Fuel 

Storage Tanks 

3000 Gallon Oil/Water Separator Tank 

259 Gallon By-Product Condensate Tank 

Fugitive Emissions from atural Gas 

Fuel Hand ling System 

Generally Applicab le Regulation 

IA 

IA 

IA 

IA 

40 1 KAR63:0 10 

Two Fuel Oi l Storage Tanks (580,000 Gallons Each) IA 
7. Fugiti ve Emissions from o. 2 ULSD Fuel Oil Handling System 40 I KAR 63:0 I 0 
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REQUIREMENTS 

I. As required by Section I b of the Cabinet Provisions and Procedures for Issuing Title V 
Permits incorporated by reference in 40 I KAR 52:020, Section 26; compliance with annual 
emissions and processing limitations contained in this permit, shall be based on em issions 
and process ing rates for any twelve ( 12) consecutive months. 

2. Emissions of Ox and CO, measured by applicable reference methods, or an equivalent or 
alternative method specified in 40 C.F.R. Chapter I, or by a test method specified in the state 
implementation plan shall not exceed the respective lim itations spec ified herein . 

3. For the gas combustion turbines, electric generator, fire water pump, and natural gas heater, 
emergency generator and emergency fire pump (Emission Units 0 1-06): 

a) Pursuant to 40 I KAR 60:005, incorporating by reference 40 CFR 60, Subpart GG, and to 
preclude the applicabil ity of 40 I KAR 51:0 17, potential emissions of CO from the 
combustion turbines, electric generator, fire water pump, and natural gas heater (source­
wide), Emission Units 0 I through 06, shall not exceed 245 tons per year, during any 
consecutive twe lve ( 12) month period. The potential emissions of O, from the 
combustion tu rbines. electric generator, fire water pump, and natural gas heater (source­
wide), Emiss ion Units 0 1 through 06, shall not exceed 95 tons per year, during any 
consecutive twelve ( 12) month period. The permittee shall assure compliance with these 
limitations by use o f CEM systems for the combustion turb ines and by performing 
calculations for the natural gas heater using emission factors provided in the permit 
application. 

b) I. Ox and CO Emissions from the combustion turb ines Em iss ion Un it 0 I thru 03 shall 
be determined with CEMs. 

2. Ox and CO Emissions from Emission Unit 04 natu ral gas heater may be calculated 
with the following equations: Ox emissions = (emission factor from manufacturer = 
0.12 lb/MM Btu)*(heat input = 5 M MBtu/hr)*(hours operated per month)*( I 
ton/20001bs) CO emiss ions = (emission factor from manufacturer = 0.05 
lb/MMBtu)*(heat input = 5 MMBtu/hr)*(hours operated per month)*( ! ton/20001bs). 

3. Ox and CO Emissions from the Emission Un it 05 382 HP Diese l Emergency 
Generator may be calculated with the fo llowing equations: NOx emissions = 
(emission factor from 2016 appl ication = 617.40 lb/ I 000 Gallons)*(Hourly Design 
Capaci ty= 0.0 179 I 000 Ga llons/hr)*(hours operated per month)*( ! ton/20001bs) CO 
emissions = (emission factor from 2016 appl ication = 133 lb/ I 000 Gallons)*(Hourly 
Design Capacity = 0.0 179 I 000 Gallons/h r)*(hours operated per month)*( I 
ton/20001bs) 
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4. Ox and CO Em issions from the Emission Unit 06 208 HP Diesel Emergency Fire 
pump may be calculated with the following equations: Ox emissions = (emission 
factor from 20 16 application = 617.40 lb/ I 000 Gallons)*(Hourly Design Capacity = 
0.0 I I 000 Gallons/hr)*(hours operated per month)*( I ton/20001bs) CO emissions = 
(em ission factor from 20 16 app lication = 133 lb/1000 Gallons)*(Hourly Design 
Capacity= 0.0 I I 000 Gal lons/hr)*(hours operated per month)*( I ton/20001bs) 

c) The permittee shall calcu late and record the tons of Ox and CO em issions emitted from 
the source on a monthly basis. Additionally, the permittee shal l al o calculate and record 
the tons of Ox and CO emiss ions emitted from the source during any con ecutive twelve 
( 12) months. 

d) Compliance with the annual Ox and CO emission limitations sha ll be determined by 
umming the emissions from the turbines. electric generator. fire water pump, and the gas 

heater for any consecutive twelve ( 12) months total. 

e) Records of tons of O, and CO emiss ions emitted from the source in any consecutive 
twelve (12) month period shal l be reported quarterly to the Di i ion·s Frankfort Regional 
Office. 
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SECTIO E - SOURCE CONTROL EQUIPMENT REQUIREMENTS 

Pursuant to 40 I KAR 50:055. ection 2(5), at all times, including periods of tartup, shutdown 
and malfunction, owners and operators shall, to the extent practicable. maintain and operate any 
affected facility including associated ai r pollution control equipment in a manner consistent with 
good air pollution control practice for minimizing emissions. Determination of whether 
acceptable operating and maintenance procedures are being used wi ll be based on information 
avai lab le to the Division which may include, but is not limited to. monitoring results, opacity 
observations, review of operating and maintenance procedures, and inspection of the source. 
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SECTION F - MONITORING, RECORDKEEPING, AND RE PORTING 
REQUIREMENTS 

I. Pursuant to ection I b-1 V-1 of the Cabinet Provisions and Procedures for Issuing Title V 
Permits incorporated by reference in 401 KAR 52:020, ection 26, when continuing 
compliance is demonstrated by periodic testing or instrumental monitoring, the permittee 
shall compile records of required monitoring information that include: 

a. Date, place as defined in thi s permit, and time of sampling or measurements; 

b. Analyses performance dates; 

c. Company or entity that performed analyses: 

d. Analytical techniques or methods u ed; 

e. Analyses resu lts: and 

f. Operating conditions during time of ampling or measurement. 

2. Record of all required monitoring data and support information, including calibrations, 
maintenance records, and original strip chart recordings, and copies of all reports required by 
the Division for Air Quality, sha ll be retained by the permittee for a period of five (5) years 
and shall be made available fo r inspection upon request by any duly authorized 
repre entative of the Division for Air Quality [Sections I b-IV-2 and I a-8 of the Cabinet 
Provisions and Procedures for Issuing Tille V Permits incorporated by reference in 401 KAR 
52:020, Section 26]. 

3. In accordance with the requirement of 401 KAR 52:020, Section 3(1 )h, the permittee shall 
allow authorized representatives of the Cabinet to perform the following during rea onable 
times: 

a. Enter upon the premises to inspect any fac ili ty, equipment (including air pollution control 
equipment), practice. or operation; 

b. To access and copy any records required by the permit: 

c. ample or monitor, at reasonable times, substances or parameters to assure compliance 
with the permit or any applicable requirements. 

Reasonable times are defined as during all hours of operation. during normal office hours; or 
during an emergency. 

4. No person shal l obstruct, hamper, or interfere with any Cabinet employee or authorized 
representative while in the process of carrying out offic ial duties. Refusa l of entry or access 
may constitute grounds fo r permit revocation and assessment of civil penalties. 

5. ummary reports of any monitoring required by this permit shall be submitted to the 
Regional Office listed on the front of this perm it at least every si (6) months during the life 
of thi permit, unless otherwi e stated in this permit. For emission unit that were still under 
con truction or which had not commenced operation at the end of the 6-month period covered 
by the report and are subject to monitoring requirement in thi s permit. the report hall indicate 
that no monitoring was performed during the previous six months because the em is ion unit was 
not in operation [Sections lb-V-1 of the Cabinet Provisions and Proceduresfor Issuing Title 
V Permits incorporated by reference in 40 I KAR 52:020, Section 26]. 
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SECTION F - MONITORING, RECORDKEEPING, AND REPORTING 
REQUIREMENTS (CONTINUED) 

6. The semi-annual report are due by January 30th and Ju ly 30th of each year. All reports hall 
be certified by a respon ible official pursuant to 40 1 KAR 52:020, ection 23 . If continuous 
emission and opacity monitors are required by regulation or this permit, data shall be 
reported in accordance with the requirement of 40 I KAR 59:005, General Provisions, 

ection 3(3). All deviations from permit requirements shall be clearly identified in the 
reports. 

7. In accordance with the provisions of401 KAR50:055, Section I, the perm ittee shall notify 
the Regional Office li sted on the front of this permit concerning startups, shutdowns. or 
malfunction as fo llows: 

a. When emissions during any planned shutdowns and ensuing startups wi ll exceed the 
standards, notification shall be made no later than three (3) days before the planned 
shutdown, or immediately fo llowing the decision to shut down. if the shutdown is due to 
event which could not have been foreseen three (3) days before the shutdown. 

b. When emissions due to mal functions, unplanned shutdown and ensuing startu ps are or 
may be in excess of the tandards, noti fication hall be made a promptly as possible by 
telephone (or other electronic media) and shall be submitted in v.riting upon request. 

8. The permittee shall promptly report dev iations from permit requirements, including those 
attri butable to upset conditions as defined in the permit, the probable cause of such 
deviations, and any correcti ve actions or preventive measures taken sha l I be submitted to the 
Regional Office listed on the front of th is permit. Where the underlying app licable 
requirement contains a definition of prompt or otherwise specifie a time frame for reporting 
deviation . that definition or time frame shall govern. Where the underlyi ng appl icable 
requirement does not identify a speci fie time frame for reporting deviations. prompt 
reporting, as req uired by ections I b-V, 3 and 4 of the Cabinet Provisions and Procedures 
for Issuing Title V Permits incorporated by reference in 40 I KAR 52:020, Section 26, hall 
be defined as fol lows: 
a. For emissions of a hazardous a ir pollutant or a toxic air pollutant (as identified in an 

appl icable regulation) that continue for more than an hour in excess of permit 
requ irements, the report must be made within 24 hours of the occurrence. 

b. For emi ions of any regulated ai r pollutant, exclud ing those Ii ted in F.8.a., that continue 
for more than two hours in excess of permit requirements. the report must be made within 
48 hours. 

c. All deviations from permit requirements, including those previously reported. hall be 
included in the semiannual report required by F.6. 

9. Pursuant to 40 I KAR 52:020, Title V permits. ection 2 1, the permittee shall annually certi fy 
compliance with the term and condition contained in this permit, by completing and 
returning a Compliance Certification Form (DEP 7007CC) (or an al ternative approved by the 
regional office) to the Regional Office listed on the front of thi permit and the U .. EPA in 
accordance with the fo llowing req uirements: 

a. Identification o f the term or condition: 

b. Compliance status of each term or condit ion of the permit: 

c. Whether compliance wa continuous or intermittent; 
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d. The method used for determining the compl iance status for the source, currently and over 
the reporting period. 

e. For an emissions unit that was still under construction or which has not commenced 
operation at the end of the 12-month period covered by the annual compliance certification, 
the permittee shall indicate that the unit is under construction and that compliance with any 
applicable requ irements will be demonstrated within the timerrames specified in the permit. 
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REQUIREMENTS (CO TI UED) 

f. The certification shall be submitted by January 30th of each year. Annual compliance 
certifications shall be sent to the fo llowing addresses: 

Div ision for Air Quali ty 
Frankfort Regional Office 
300 Sower Boulevard, 151 Floor 
Frankfort, KY 40601 

U .. EPA Region 4 
Air Enforcement Branch 
Atlanta Federal Center 
61 Forsyth St. 
Atlanta, GA 30303-8960 

10. In accordance with 40 1 KA R 52:020, ection 22, the permittee shall provide the Division 
with all information necessary to determine its subject emissions within 30 days of the date 
the Kentucky Emiss ions Inventory ystem (K YEIS) emissions survey is mailed to the 
perm ittee. 



Permit ' umber: V-16-01 8 RI 

EXHIBIT E - Attachment CJ -2 
Page 23of54 

SECTION G - GENERAL PROVISIONS 

I. General Compliance Requirements 

Page: 21 of 43 

a. The permittee shall comply with all conditions of this permit. Noncompliance shall be a 
violation of 40 I KAR 52:020, Section 3( I )(b), and a violation of Federal tatute 42 USC 
7401 through 7671q (the Clean Air Act). oncompliance with this permit is grounds for 
enforcement action including but not limited to term ination. revocation and reissuance, 
rev ision or denial of a permit [ ection la-3 of the Cabinet Provisions and Procedures/or 
Issuing Title V Permit incorporated by reference in 40 I KAR 52:020, ection 26]. 

b. The filing of a request by the permittee for any perm it revision, revocation, reissuance. or 
termination, or of a notification of a planned change or anticipated noncompliance, shall 
not stay any permit condition [ ecti on I a-6 o f the Cabinet Provisions and Procedures for 
Issuing Title V Permits incorporated by reference in 40 I KAR 52:020, Section 26]. 

c. This perm it may be revised, revoked, reopened and reissued. or termi nated for cause in 
accordance with 401 KAR 52:020, ection 19. The permit-. ill be reopened for cause 
and re ised accordingly under the fo l lo-. ing circumstances: 

( I) If additional applicable requirement become applicable to the ource and the 
remaining permit term i three (3) year or longer. In thi s case. the reopening shall be 
completed no later than eighteen ( 18) months after promulgation of the applicable 
requirement. A reopening shall not be required if compliance with the app licable 
requirement is not required until after the date on wh ich the permit is due to expire, 
unless this permit or any of its terms and conditions have been extended pursuant to 
401 KAR 52:020, ection 12; 

(2) The Cabinet or the nited tate Environmental Protection Agency (U. . EPA) 
determ ines that the permit hall be revised or revoked to assure comp liance wi th the 
appl icable requirement : 

(3) The Cabinet or the U. . EPA determine that the permit contains a material mistake 
or that inaccurate statements were made in establishing the emis ion tandard or 
other terms or conditions o f the perm it; 

(4) ew requirements become applicable to a source subject to the Acid Rain Program. 

Proceedings to reopen and reissue a permit shall fo llow the same procedures as apply to 
initial permit issuance and sha ll affect only those parts of the permit for which cause to 
reopen ex ists. Reopenings shall be made as expeditiously as practicable. Reopenings 
shall not be initiated before a noti ce of intent to reopen is provided to the source by the 
Division. at least th irty (30) day in advance of the date the permit is to be reopened, 
except that the Division may provide a horter time period in the case of an emergency. 

d. The permittee shall furni h information upon request of the Cabinet to determine if cause 
ex ists for modifying. revoking and reissuing. or terminating the permit; or to determine 
compl iance with the conditions o f thi permit [Sections la- 7 and 8 of the Cabinet 
Provisions and Procedure for Issuing Title V Permits incorporated by reference in 40 I 
KAR 52:020, Section 26]. 

e. Emi ion units described in th i permit shall demonstrate compliance with applicable 
requirements if requested by the Divi ion [401KAR 52:020. ection 3( 1)(c)]. 
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f. The permittee, upon becoming aware that any relevant facts were om itted or incorrect 
information was submitted in the permit application, shall promptly submit such 
supplementary facts or corrected in formation to the permitting authority [40 I KAR 
52:020, Secti on 7( 1)]. 

g. Any condition or portion of thi s permit which becomes suspended or is ruled inval id as a 
resu lt of any legal or other action shall not invalidate any other portion or condition of 
thi s permit [Section I a- 14 of the Cabinet Provisions and Procedures for Issuing Title V 
Permits incorporated by reference in 40 I KAR 52:020, Section 26]. 

h. The perm ittee shall not use as a defense in an enforcement action the contention that it 
wou ld have been necessary to halt or reduce the permitted act ivity in order to maintain 
compl iance [Section I a-4 of the Cabinet Provisions and Procedures for Issuing Title V 
Permits incorporated by reference in 40 I KAR 52:020, Section 26]. 

1. All emission lim itations and standards contai ned in th is permit shal l be enfo rceable as a 
practical matter. Al l emission limitations and standards contained in th is perm it are 
enforceable by the U .. EPA and citizens except for those specifically identified in this 
permit as state-origin requirements. [Section I a- 15 of the Cabinet Provisions and 
Procedures for Issuing Title V Permits incorporated by reference in 40 I KAR 52:020, 
Section 26]. 

J. This perm it sha ll be subject to suspension if the permittee fa ils to pay a ll emissions fees 
within 90 days after the date of notice as spec ified in 401 KAR 50:038, Section 3(6) 
[Section I a- I 0 of the Cabinet Provisions and Procedures for Issuing Title V Permits 
incorporated by reference in 40 I KAR 52:020, Sect ion 26] . 

k. othing in this permit shall alter or affect the liab il ity of the permittee for any violation 
of appl icable requirements prior to or at the time of permit issuance [40 I KAR 52:020. 

ection I I (3) 2.]. 

I. This permit does not convey property rights or exclusive privileges [Section la-9 of the 
Cabinet Provisions and Proceduresfor Issuing Title V Permit incorporated by reference 
in 40 I KAR 52:020, Section 26]. 

m. Issuance o f thi s permit does not relieve the permittee from the responsibili ty of obtaining 
any other permits, licenses, or approvals requ ired by the Cabinet or any other federal , 
state, or local agency. 

n. othing in this permit shall alter or affect the authority of U.S. EPA to obtain information 
pursuant to Federal Statute 42 USC 74 14, Inspections, monitoring, and entry [40 I KAR 
52:020, Section 11 (3) 4.]. 

o. othing in thi s perm it shall alter or affect the authori ty of U.S. EPA to impose 
emergency orders pursuant to Federal Statute 42 USC 7603, Emergency orders [ 40 I 
KAR 52:020, Section 11 (3) I.]. 

p. This permit conso lidates the authori ty of any previously issued PSD, NSR, or Synthetic 
Minor source preconstruction permit terms and conditions for various emission units and 
incorporates all requirements of those exist ing permits into one single permit for this 
source. 

q. Pursuant to 40 I KAR 52:020, Section 11, a permit shield shall not protect the permittee 
from enforcement actions for violating an app li cable requirement prior to or at the time of 
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permit issuance. Compliance with the conditions of th is permit shall be considered 
compliance with: 

( 1) Applicable requ irements that are included and specifically identified in this permit; 
and 

(2) on-applicable requirements expressly identified in this permit. 

2. Permit Expiration and Reapplication Requ irements 

a. This permit sha ll remain in e ffect fo r a fixed term of five (5) years fo llowing the original 
date of issue. Permit expiration shall terminate the source's right to operate unless a 
timely and complete renewal application has been submitted to the Division at least six 
(6) months prior to the exp irat ion date of the permit. Upon a timely and complete 
submittal, the authorization to operate with in the terms and conditions of thi s permit. 
including any permit shield, shall remai n in effect beyond the expiration date, until the 
rene\: al permit is issued or denied by the Division [40 I KAR 52:020, ection 12). 

b. The authority to operate granted shall cease to apply if the source fai Is to submit 
add itional information requested by the Di ision after the completeness determination 
has been made on any application, by whatever dead line the Division sets [40 I KAR 
52:020, ection 8(2)]. 

3. Permit Revisions 

a. A minor permit rev ision procedure may be used for permit rev isions in volving the use of 
economic incenti ve. marketable permit. emission trading, and other similar approaches, 
to the extent that the e minor permit revision procedures are exp licitly provided fo r in the 

tate Implementation Plan ( IP) or in applicable requ irements and meet the relevant 
requirements of 40 I KAR 52:020, ection 14(2). 

b. This permit is not transferable by the permittee. Future owner and operator hall obtain 
a ne'V permit from the Di ision for Air Quality. The new permit may be processed as an 
adm inistrati ve amendment if no other change in this permit i necessary, and provided 
that a wri tten agreement containing a spec ific date for transfer o f permit responsibility 
coverage and liabili ty between the current and new permittee has been submitted to the 
permitting authori ty,. ith in ten ( 10) days fo llowing the transfer. 

4. Construction. Start-Up. and In itial Compliance Demonstration Requirements 

Pursuant to a duly submitted app lication the Kentucky Division for Air Quality hereby 
authorizes the construction of the equi pment described herein, emission un its EU 0 I, 02 and 
03 in accordance with the terms and cond itions of this permit Y-18-018 RI. 

a. Con truction of any process and/or air pollution control equipment authorized by this 
permit shall be conducted and completed only in compliance with the conditions of this 
permit. 

b. Within thirty (30) days following commencement of construction and within fifteen ( 15) 
days fol lowing start-up and attainment of the maximum production rate pecified in the 
permit app li cation, or within fifteen ( 15) days fo llowing the i uance date of th is permit. 
whichever is later. the permittee hall furnish to the Regional Office Ii ted on the front of 
thi s permit in writi ng. notificat ion of the fol io,. ing: 

( I) The date when construction commenced. 



Permit Num ber: V- 16-01 8 RI 

EXHIBIT E - Attachment CJ-2 
Page 26 of 54 

SECTION G - GENERAL PROVISIONS (CONTINUED) 

(2) The date of start-up of the affected faci lities listed in thi s permit. 
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(3) The date when the maximum production rate specified in the permit application was 
achieved. 

c. Pursuant to 40 I KAR 52:020, Section 3(2). unless construction is commenced within 
eighteen ( 18) months after the permit is issued, or begins but is discontinued fo r a period 
of eighteen ( 18) months or is not completed within a reasonable timeframe then the 
construction and operating authority granted by this permit for those affected fac ili ties for 
which construction was not completed shall immediately become in valid. Upon written 
request, the Cabinet may extend these time periods ifthe source shows good cause. 

d. Pursuant to 40 I KAR 50:055, Section 2( I )(a), an owner or operator of any affected facility 
subject to any standard with in the administrative regulations of the Division for Air Quality 
shall-demonstrate compliance with the applicable standard(s) within sixty (60) days after 
achieving the maximum production rate at which the affected faci li ty wi ll be operated, but 
not later than 180 days after initial start-up of such faci lity. Pursuant to 40 I KAR 52:020, 
Section 3(3)(c), sources that have not demonstrated compliance within the timeframes 
prescribed in 40 1 KAR 50:055, Section 2(l)(a), shall operate the affected fac ili ty only for 
purposes o f demonstrating compliance unless authorized under an approved comp liance 
plan or an order of the cabinet. 

e. This permit shall allow time fo r the in itial start-up, operation, and compliance 
demonstration of the affected fac il ities listed herein. However, within sixty (60) days 
after achieving the max imum production rate at which the affected faci liti es wi ll be 
operated but not later than 180 days after initial start-up of such fac ilities, the permittee 
shall conduct a performance demonstration on the affected facilities in accordance with 
40 I KAR 50:055, General compliance req uirements. Testing must also be conducted in 
accordance with General Provisions G.5 of this permit. 

f. Terms and conditions in thi s permit established pursuant to the construction authority of 
40 I KAR 5 1:017 or 40 I KAR 51 :052 shall not expire. 

5. Testing Requirements 

a. Pursuant to 40 I KAR 50:045, Section 2, a source required to conduct a performance test 
shall subm it a completed Compliance Test Protocol form. DEP form 6028, or a test 
protocol a source has developed for submission to other regulatory agencies, in a fo rmat 
approved by the cabinet, to the Division's Frankfort Central Office a min im um of s ixty 
(60) days prior to the scheduled test date. Pursuant to 40 I KAR 50:045, Section 7. the 
Division shall be notified of the actual test date at least thirty (30) days prior to the test. 

b. Pursuant to 40 I KAR 50:045, Section 5. in order to demonstrate that a source is capable 
of complying with a standard at all times, any required performance test shall be 
conducted under normal conditions that are representat ive of the source 's operations and 
create the highest rate of emiss ions. If [When] the maximum production rate represents a 
source · s highest emissions rate and a performance test is conducted at less than the 
max imum production rate, a source shall be li mited to a production rate of no greater than 
11 0 percent of the average production rate during the performance tests. If and when the 
faci lity is capable of operation at the rate specified in the applicati on. the source may 
retest to demonstrate compliance at the new production rate. The Division for Ai r 
Quality may waive these requirements on a case-by-case bas is if the source demonstrates 
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to the Division's satisfaction that the source is in compliance with all applicable 
requirements. 

c. Results of performance test(s) required by the permit shall be submitted to the Division 
by the source or its representative within forty-five days or sooner if required by an 
applicable standard, after the completion o f the fie ldwork. 

6. Acid Rain Program Requirements 

a. If an applicable requirement o f Federal Statute 42 USC 740 I through 7671 q (the Clean 
Air Act) is more stringent than an applicable requirement promulgated pursuant to 
Federal Statute 42 USC 765 1 th rough 765 1 o (Title IV of the Act), both prov isions shall 
apply, and both shall be state and federally enfo rceable. 

b. The permittee shall comply with a ll applicable requirements and conditions of the Acid 
Rain Permit and the Phase II permit appl ication (including the Phase II Ox compliance 
plan and averaging plan, if applicable) incorporated into the Title V permit issued for this 
source. The source shall also comply with all requirements of any revised or future acid 
rain permit(s) issued to this source. 

7. Emergency Provisions 

a. Pursuant to 40 I KAR 52:020, Section 24( I), an emergency shall constitute an affirmative 
defense to an action brought fo r the noncompliance with the technology-based emission 
limitations if the permittee demonstrates through properly signed contemporaneous 
operating logs or relevant evidence that: 

( I) An emergency occurred and the perm ittee can identi fy the cause of the emergency; 

(2) The perm itted facility was at the time being properly operated: 

(3) During an emergency, the permittee took all reasonable steps to minimize levels of 
em issions that exceeded the emissions standards or other requirements in the permit; 
and 

(4) Pursuant to 40 I KAR 52:020, 40 1 KAR 50:055, and KRS 224.0 1-400, the permittee 
notified the Division as promptly as possible and submitted written notice of the 
emergency to the Division when emiss ion limitati ons were exceeded due to an 
emergency. The notice shall include a description of the emergency, steps taken to 
mitigate emissions, and corrective actions taken. 

(5) This req uirement does not relieve the source of other local, state or federal 
notification requirements. · 

b. Emergency cond itions listed in General Condit io n G.7.a above are in add ition to any 
emergency or upset provision(s) contained in an app licable requirement [401 KAR 
52:020, Section 24(3)]. 

c. In an enforcement proceed ing, the permittee seeking to establish the occurrence of an 
emergency shall have the burden ofp roof[401 KAR 52:020. Section 24(2)]. 

8. Ozone Depleting Substances 

a. The permittee shall comply with the standards for recycl ing and em1ss1ons reduction 
pursuant to 40 CFR 82, Subpart F, except as provided fo r Motor Vehicle Air 
Conditioners (MVACs) in Subpart B: 
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(I) Persons opening appl iances for maintenance, service, repair, or disposal shall comply 
with the required practices contained in 40 CFR 82.156. 

(2) Equipment used during the mai ntenance, service, repair, or disposal of appliances 
shal l comply with the standards for recycling and recovery equipment contained in 40 
CFR 82.158. 

(3) Persons performing maintenance, service, repair, or disposal of appliances shal l be 
certified by an approved technician certification program pursuant to 40 CFR 82. 16 1. 

(4) Persons disposing of small appliances, MVACs, and MYAC-like appliances (as 
defined at 40 CFR 82. 152) shall comply with the recordkeeping requirements 
pursuant to 40 CFR 82.166 

(5) Persons owning commercial or industrial process refrigeration equipment shal l 
comply with the leak repair req ui rements pursuant to 40 CFR 82.1 56. 

(6) Owners/operators of appliances normally containing 50 or more pounds of refrigerant 
shall keep records of refrigerant purchased and added to such appliances pursuant to 
40 CFR 82.166. 

b. If the permittee perfo rms service on motor (fleet) vehicle air conditioners containing 
ozone-depleting substances, the source shall comply with all applicable requirements as 
spec ified in 40 CFR 82, Subpart B, Servicing of Motor Vehicle Air Conditioners. 

9. Risk Management Prov isions 

a. The permittee shall comply with all applicable requirements of 40 I KAR Chapter 68, 
Chemical Accident Prevention, wh ich incorporates by reference 40 CFR Part 68, Risk 
Management Plan provisions. If required, the permittee shall comply with the Risk 
Management Program and subm it a Ri sk Management Plan to : 

RM P Reporting Center 
P.O. Box 1515 
Lanham-Seabrook, MD 20703- 1515. 

b. If requested, submit additional relevant in formation to the Division or the U.S. EPA. 
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None 
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None 
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Sta tutory and Regulatory Authorities: The Energy and Environmental Cab inet, Divis ion for 
Air Quali ty issues this permit pursuant to 40 I KAR 52:020, title V perm its, 401 KAR 52:060. 
Acid rain permits, and 40 CFR 76 and in accordance to KRS 224.10-100 and Titles IV and V of 
the Clean Air Act. 

2. S0 2 allowances a llocated under this permit and NOx requirements for each affected 
unit. 

Pla nt Name: Bluegrass Generating Station, East Kentucky Power Cooperative, Inc. 

Affected Units: (GTG-0 I) - EU03 (G7G03) 

S0 2 Allowances Year 

Tables 2, 3, or 4 of 2016 20 17 20 18 20 19 2020 

40 CFR Pa rt 73 0 0 0 0 0 

I NOx Requirements 

NOx Limits IA 

3. Comments, Notes, and Justifications: 

a. The three combustion turbines, Emission Uni ts 0 1-03 have no S02 allowances 
allocated by U.S. EPA. 

b. The three combustion turbines, Emission Units 0 1-03 do not have applicab le Ox 
limits set by 40 CFR Part 76. 

4. Permit Applica tion: 

The Acid Ra in Permit Application and CA IR Permit Applicat ion are a part o f this permit 
and the source shall comply with the standard requi rements and special provisions set 
forth in the applications. 
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In accordance with KRS 224. 10- 100, the Kentucky Energy and Environmental Cabinet 
issues this permit pursuant to 40 1 KAR 52:020, Title V perm its, 40 1 KAR 5 1:2 10, CA IR 

Ox annual trad ing program, 40 1 KAR 5 1 :220, CA lR Ox Ozone season Trading Program, 
and 401 KA R 51 :230, CA IR S02 Trading Program. 

2. Application and Requirements: 

The CA IR application for three (3) electrical generating units was submitted to the Division 
and received on July 5, 2007. The standard requirements and specia l provisions set forth in 
the application are hereby incorporated into and made part of this CAl R Permit. (401 KAR 
51 :210, 401 KAR 5 1 :220, and 40 1 KAR 51 :230]. Pursuant to 40 1 KAR 52:020, Section 3, 
the source shal l operate in compliance with those requirements. 

3. Unit Description 

The affected units are three (3) natural gas-fired simple combustion turbines each rated at 
2076 MM Btu /hour (EU 01 , EU 02 and 03). Each unit has a capacity to generate 208M W of 
electricity, which is offered for sale. 

4. Summary of Actions 

The CA!R Perm it is being issued as part of the Title V permit for thi s source. Public, 
affected state and U.S. EPA rev iew fo llowed the procedures spec ified in 40 I KAR 52: I 00. 

A December 2008 court dec ision kept the requirements of CAIR in place temporarily but 
directed EPA to issue a new ru le to implement Clean Air Act requirements concerning the 
transport of air pollution across state boundaries. On July 6. 20 11 , EPA fina lized the Cross­
State Air Pollution Ru le (CSAPR). On December 30, 20 11 , CSA PR was stayed prior to 
implementation. On Apri l 29, 2014, the United States Supreme Court issued an opinion 
reversing an August 2 1, 2012 D.C. Circuit decis ion that had vacated CSA PR. Following the 
remand of the case to the appel late court, EPA requested that the court lift the CSA PR stay 
and toll the CSA PR compliance deadl ines by three years. On October 23, 2014 EPA ·s 
request was granted. CSA PR Phase I implementation is now in place and rep laces 
requirements under CAIR. 
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The CSAPR subject unit, and the unit-specifi c monitoring provisions, at thi s source are identified 
in the fol lowing table. This unit is subject to the requi rements for the CSAPR Ox Annual 
Trad ing Program, CSAPR Ox Ozone Season Trading Program, and CSA PR S02 Group 1 
Trad ing Program. 

Unit ID 01 thru 03: Three natural gas fired simple cycle turbines. 

Parameter Continuous Excepted Excepted Low Mass EPA-approved 
emission monitoring monitoring Emissions alternative 

monitoring system system excepted monitoring 

system or requirements for requirements for monitoring system 

systems (CEMS) gas- and oil-fired gas- and o il- fi red 
(LME) requi rements 
requirements for pursuant 10 40 

requiremenis units pursuant to peaking units gas- and oil-fired CFR part 75, 
pursuant to 40 40 CFR part 75, pursuant to 40 units pursuant to Subpart E 
CFR part 75, appendix D CFR part 75, 40 CFR 75. 19 

Subpart B (for appendix E 
S02 monitoring) 
and 40 CFR part 
75, Subpart H 
(for NOx 
moni!oring) 

S02 x 

NOx x 
Heat inpu1 x 

I. The above description of the monitoring used by a un it does not change, create an exemption 
from, or otherwise affect the monitoring, recordkeeping, and report ing requirements 
app li cable to the unit under 40 CFR 97.430 through 97.435 (C APR Ox Annual Trading 
Program), 97.830 th rough 97.835 (CSA PR Ox Ozone Season Trading Program), and 
97.630 through 97.635 (CSA PR S02 Group 1 Trading Program). The monitoring, 
recordkeeping and reporting requ irements applicable to each unit are included below in the 
standard cond itions fo r the applicable CSAPR trad ing programs. 

2. Owners and operators shall submit to the Admini strator a monitoring plan for each un it in 
accordance with 40 CFR 75.53, 75.62 and 75.73, as applicable. The monitoring plan for each 
unit is availab le at the EPA 's website at 

http://www.epa.gov/ai rmarkets/em issions/mon itori ngplans.htm I. 

3. Owners and operators that want to use an alternative monitoring system shall submit to the 
Administrator a petition requesting approval of the alternative monitoring system in 
accordance with 40 CFR part 75, Subpart E and 40 CFR 75.66 and 97.435 (CSAPR Ox 
Annual Trad ing Program). 97.835 (CSAPR Ox Ozone Season Tradi ng Program), and/or 
97.635 (CSA PR S02 Group I Trad ing Program). The Admi ni strator" s response approving or 
disapproving any petition for an alternative monitoring system is ava il able on the EPA 's 
website at http://www.epa.gov/ai rmarkets/em issions/petitions.htm I. 



EXHIBIT E - Attachment CJ-2 
Permit Number: V-1 6-018 RI Page 34 of 54 Page: 32 of -B 

SECTION L- CROSS-STATE AIR POLLUTION RULE (CONTINUED) 

4. Owner and operators that want to use an al ternati ve to any monitoring, recordkeeping. or 
reporting requ irement under 40 CFR 97.430 th rough 97.434 (CS PR Ox Annual Trading 
Program), 97.830 through 97.834 (C APR Ox Ozone Season Trading Program), and/or 
97.630 through 97.634 (C APR S02 Group I Trading Program) shall submit to the 
Admin istrator a petition reque ting approval of the alternative in accordance with 40 CFR 
75.66 and 97.435 (C APR Ox Annual Trading Program), 97.835 (C APR Ox Ozone 

ea on Trad ing Program), and/or 97.635 (C APR S02 Group I Trading Program). The 
Admin istrator's response approv ing or di sapprov ing any petition for an al ternative to a 
monitoring, recordkeepi ng, or report ing requ irement is available on the EPA's website at 

http://W'vvw.epa.gov/airmarkets/em iss ions/peti tions.htm I. 

5. The de criptions of monitoring applicable to the unit included above meet the requirement o f 
40 CFR 97.430 through 97.434 (C APR Ox Ann ual Trading Program), 97.830 through 
97.834 (CSA PR NOx Ozone ea on Trading Program), and 97.630 through 97.634 (C APR 

0 2 Group I Trading Program), and therefore minor perm it modification procedure . in 
accordance with 40 CFR 70.7(e)(2)(i)(B) or 7 1.7(e)( l)(i)(B), may be used to add or change 
this unit 's monitoring system description. 

CSAPR NOx Annual Tradin2 Program requirements (40 CFR 97.406) 

a) Designa ted representative requirements. 
The owners and operators sha ll comply with the requi rement to have a des ignated 
representati ve, and may have an alternate des ignated representative. in accordance with 40 
CFR 97.4 13 through 97.418. 

b) Emissions monitoring, reporting, and recordkeeping requirements. 
I) The owners and operators. and the de ignated representati ve, of each C APR Ox 

nnual source and each C APR Ox Annual unit at the source shall comply "' ith the 
monitoring, reporting, and recordkeeping requi rements of 40 CFR 97.430 (general 
requirements, includ ing installation, certification, and data accounting, compliance 
dead lines, reporting data, prohibitions, and long-term cold storage), 97.43 1 (initial 
monitoring system certification and recertification procedures). 97.432 (monitoring 
ystem out-of-control periods), 97.433 (notifications concern ing monitoring). 97.434 

(recordkeeping and reporting, including monitoring plans, certification appl ications, 
quarterly reports, and compliance certification), and 97.435 (petit ions fo r alternatives to 
monitoring, recordkeeping, or reporting requirements). 

2) The emissions data determined in accordance with 40 CFR 97.430 through 97.435 shall 
be used to calculate allocations of C APR Ox Ann ual allowances under 40 CFR 
97.41 I (a)(2) and (b) and 97.4 12 and to determine compliance with the CSA PR Ox 
Annual emissions limitation and assurance provisions under paragraph (c) below, 
provided that, for each mon itoring location from which mass emi sions are reported. the 
mass emissions amount u ed in ca lculating such allocations and determining such 
compliance shall be the ma em is ions amou nt for the monitoring location determined in 
accordance with 40 CFR 97.430 through 97.435 and rounded to the neare l ton, with any 
fraction of a ton less than 0.50 being deemed to be zero. 

c) NOx emissions req uirement . 
I) C APR Ox Ann ual emis ions limitation. 
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i) As of the allowance tran fer deadline fo r a control period in a given year. the owners 
and operators of each C APR Ox Annual source and each C APR NOx Annual 
unit at the source shall hold, in the source's compliance account, CSA PR Ox Annual 
al lowances avai lable for deduction for such control period under 40 CFR 97.424(a) in 
an amount not less than the tons of total Ox emissions for uch control period from 
all CSAPR Ox Annual unit at the ource. 

ii) If total Ox emissions during a control period in a given year from the CSA PR Ox 
Annual units at a C APR NOx Annual source are in excess of the CSAPR Ox 
Annua l emissions limitation set forth in paragraph (c)( l)(i) above, then: 
A) The owner and operators of the source and each C APR Ox Annual unit at the 

source shall hold the C APR Ox Annua l allowance requi red for deduction 
under 40 CFR 97.424(d); and 

B) The owners and operators of the ource and each C APR Ox Annual unit at the 
source shall pay any fine, penalty. or assessment or comply with any other 
remedy imposed, for the ame iolations. under the Clean Air Act, and each ton 
of such excess emi sion and each day of such control period hall constitute a 
separate violation of 40 CFR part 97. Subpart AAAAA and the Clean Air Act. 

2) C APR Ox Annual assurance provisions. 
i) If total Ox emissions duri ng a control period in a gi en year from all C APR Ox 

Annua l units at C APR Ox Annual sources in the state exceed the state assurance 
leve l, then the owners and operators of such sources and units in each group of one or 
more sources and units hav ing a common designated representative for such control 
period. where the common designated representative·s share of such NOx emiss ions 
during such control period exceeds the common designated representative· s as urance 
level for the state and such control period, shall hold (in the assurance account 
established for the owners and operators of such group) C APR Ox Annual 
allowances avai lable for deduction for such control period under 40 CFR 97.425(a) in 
an amount equal to two times the prod uct (rounded to the nearest whole number). as 
determined by the Admini trator in accordance with 40 CFR 97.425(b). of 
multiplying- (A) The quotient of the amount by which the common designated 
representative·s share of such NOx emissions exceeds the common designated 
representative's assurance level di vided by the sum of the amounts, determined for all 
common designated repre entatives for uch sources and units in the tale fo r such 
control period, by which each common designated representative· hare of such Ox 
em issions exceeds the respective common designated representative·s assurance 
level; and (B) The amou nt by which total NOx emissions from a ll CSAPR Ox 
Annual units at CSAPR Ox Annual sources in the tate for such control period 
exceed the state assurance level. 

ii) The m: ners and operators shall hold the CSAPR Ox Annual allowance required 
under paragraph (c)(2)(i) above, as of midnight of ovember I (if it is a business 
day), or midnight of the first business day thereafter (if ovember I is not a business 
day). immediately after uch control period. 

iii) Total Ox emission from all C APR Ox Annual units at C APR Ox nnual 
sources in the tate during a control period in a given year exceed the state assurance 
level if such total Ox em iss ions exceed the sum, for such control period, of the state 

Ox Annual trading budget under 40 CFR 97.4 1 O(a) and the tate's variability limit 
under 40 CFR 97.41 O(b). 

iv) It shall not be a violation of 40 CFR part 97, ubpart AAAAA or o f the Clean Air Act 
if total Ox emissions from all C APR Ox Annual units at C APR Ox Annual 
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sources in the tate during a control period exceed the state assurance level or if a 
common designated representat ive· share of tota l Ox emissions from the C APR 

Ox Annual units at CSAPR NOx Annual sources in the state du ring a control period 
exceeds the common designated representative ·s assurance level. 

v) To the extent the owners and operators fa il to hold CSAPR Ox Annual allowances 
for a contro l period in a given year in accordance with paragraphs (c)(2)(i) through 
(i ii) above, 
A) The owners and operator shall pay any fine, penalty, or assessment or comply 

with any other remedy imposed under the Clean Air Act; and 
B) Each CSAPR Ox Annual allowance that the owners and operators fail to hold 

for such control period in accordance with paragraphs (c)(2)(i) through (iii) above 
and each day of such control period shall constitute a separate violation of 40 
CFR part 97, ubpart AAAAA and the Clean Air Act. 

3) Compliance periods. 
i) A C APR NOx Annual unit shall be subject to the requirements under paragraph 

(c)( I) above for the control period start ing on the later of January I. 2015. or the 
deadline for meeting the unit's monitor certification requirements under 40 CFR 
97.430(b) and for each contro l period thereafter. 

ii) A C APR NOx nnua l unit shall be subject to the requirements under paragraph 
(c)(2) above for the control period starting on the later of January I, 2017 or the 
deadline for meeting the unit's monitor certification requirements under 40 CFR 
97.430(b) and for each control period thereafter. 

4) Vintage of allowances held for compliance. 
i) A CSA PR NOx Annual allowance held for compliance with the requirements under 

paragraph (c)( I )(i) above for a control peri od in a given year shall be a C APR Ox 
Annual allowance that was al located for such control period or a control period in a 
pnor year. 

ii) A C APR Ox Annual allowance held for compliance with the requirements under 
paragraphs (c)( I )(ii)( A) and (2)( i) through (iii) above for a control period in a gi en 
year shall be a C APR Ox Annual al lowance that was allocated fo r a control period 
in a prior year or the control period in the given year or in the immed iately fo llowing 
year. 

5) Allowance Management ystem requirements. Each CSAPR Ox Annual allowance 
shall be held in, deducted from, or transferred into, out of, or between Allowance 
Management System accounts in accordance with 40 CFR part 97, Subpart AAAAA. 

6) Limited authorization. A C APR Ox Annual al lowance is a lim ited authorization to 
emit one ton of Ox during the control period in one year. uch authori zation is limited 
in its use and duration as follows: 
i) uch authorization hall only be u ed in accordance with the C APR NOx Annual 

Trading Program; and 
ii) otwithstanding any other provision of 40 CFR part 97, the Administrator has the 

authority to terminate or limit the u e and duration of such authorization to the extent 
the Administrator determines is necessary or appropriate to implement any pro ision 
o f the Clean Air Act. 

7) Property ri ght. AC APR Ox Annual al lo.,: ance does not con titute a property ri ght. 
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d ) Title V permit revision requirements. 
I) o title V permit revision shall be requ ired for any allocation, holding, deduction, or 

transfer of CSA PR Ox Annual allowances in accordance with 40 CFR part 97. ubpart 
AAAAA. 

2) Thi permit incorporate the CSA PR emissions monitoring. recordkeeping and reporting 
requirements pursuant to 40 CFR 97.430 th rough 97.435, and the requirements for a 
continuous emission monitoring system (pursuant to 40 CFR part 75, Subparts B and H), 
an excepted monitoring ystem (pursuant to 40 CFR part 75, appendices D and E), a low 
mas emiss ions excepted monitoring methodology (pursuant to 40 CFR 75.19). and an 
alternative monitoring system (pursuant to 40 CFR part 75, ubpart E). Therefore. the 
Description of CSA PR Monitoring Provisions table for units identified in this permit may 
be added to, or changed, in this title V permit using minor permit modification 
procedures in accordance with 40 CFR 97.406(d)(2) and 70.7(e)(2)(i)(B) or 
7 l .7(e)( I )(i)(B). 

e) Additiona l recordkeeping and reporting requirements. 
I) Unles otherwise pro ided. the ov ners and operators of each CSAPR Ox Annual 

source and each C APR Ox Annual unit at the source shall keep on site at the source 
each of the following documents (in hardcopy or electronic format) for a period of 5 
years from the date the document is created. This period may be extended for cause, at 
any time before the end of 5 years, in writing by the Administrator. 
i) The certificate of representation under 40 CFR 97.4 16 for the designated 

representative for the source and each C APR Ox Annual unit at the source and al l 
documents that demonstrate the truth of the statements in the certificate of 
repre entation: pro ided that the certificate and document hall be retained on ite at 
the source beyond uch 5-year period until such certificate of representation and 
documents are superseded because of the submission of a new certificate of 
representation under 40 CFR 97.416 changing the designated representati ve. 

ii) Al l emissions monitoring information. in accordance with 40 CFR part 97. ubpart 
AAA AA. 

iii) Copies of al I reports, compliance certifications, and other submiss ions and al I record 
made or required under, or to demonstrate compliance with the requirement of, the 
C APR Ox Annual Trad ing Program. 

2) The de ignated repre entative of a C APR Ox Annual source and each CSAPR Ox 
Annual unit at the source shal l make all submissions required under the C APR Ox 
Annual Trad ing Program, except as provided in 40 CFR 97.418. This requirement does 
not change, create an e emption from. or otherwise affect the responsible officia l 
submi ion requirement under a title V operating permit program in 40 CFR part 70 
and 71. 

f) Liability. 
I) Any provision o f the C APR NOx Annual Trad ing Program that app li es to a C APR 

Ox Annual source or the designated repre entative o f a C APR NOx Annual ource 
shal l a lso apply to the owners and operator of such source and of the C APR Ox 
Annua l units at the ource. 

2) Any pro i ion of the C APR Ox Annual Trad ing Program that applies to a C PR 
Ox Annual un it or the designated representative of a C APR Ox Ann ual unit hall 

also app ly to the owner and operators o f such unit. 
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g) Effect on other authorities. 
o provision of the CSAPR Ox Annual Trading Program or exemption under 40 CFR 

97.405 shall be construed as exempting or excluding the owners and operators, and the 
designated representative, of a CSAPR NOx Annual source or CSAPR NOx Ann ual unit 
from compliance with any other provis ion of the app li cab le, approved state implementati on 
plan, a federa lly enforceable permit. or the Clean Air Act. 

CSAPR NOx Ozone Season Trading Program Requirements (40 CFR 97.806) 

a) Designated representative requirements. 
The owners and operato rs shall comply with the requirement to have a des ignated 
representative, and may have an a lternate des ignated representative, in accordance with 40 
CFR 97.81 3 through 97.8 18. 

b) Emissions monitoring, reporting, and recordkeeping requirements. 
1) The owners and operators, and the des ignated representative, o f each CSA PR Ox 

Ozone Season source and each CSAPR Ox Ozone Season unit at the source shall 
comply w ith the mon itoring, reporting, and recordkeeping requirements of 40 CFR 
97.830 (genera l requirements, including installation, certification, and data accounting, 
compliance deadlines. re porti ng data, prohibitions, and long-term cold storage), 97 .831 
(initial monitoring system certification and recertification procedures), 97 .832 
(monitoring system out-of-control periods), 97.833 (notifications concerning mo nitoring), 
97.834 (recordkeeping and reporting, inc luding monitoring plans, certification 
appl ications, quarterly reports, and compliance certification). and 97.835 (petitions for 
alternatives to monito ring, recordkeeping. or reporting requirements). 

2) The emiss ions data determined in accordance with 40 CFR 97.830 through 97.835 shall 
be used to cal cu late al locations of CSA PR Ox Ozone Season a ll owances under 40 CFR 
97.8 1 l (a)(2) and (b) and 97.8 12 and to determine compliance with the CSAPR Ox 
Ozone Seaso n emissions limitation and assurance provis ions under paragraph (c) below, 
prov ided that, for each monitoring location fro m which mass emiss ions are reported. the 
mass emissions amount used in calculating such al locations and determining such 
compliance shall be the mass emiss ions amount fo r the monitoring location determined in 
accordance with 40 CFR 97.830 through 97.835 and rounded to the nearest ton, with any 
fraction o f a ton less than 0.50 being deemed to be zero. 

c) NOx emissions requirements. 
1) CSAPR Ox Ozone Season em iss ions lim itation. 

i) As of the allowance transfer deadline for a control period in a given year. the owners 
and operators of each CSAPR Ox Ozone Season source and each CSAPR Ox 
Ozone Season unit at the source shall hold, in the source's compliance account, 
CSAPR NOx Ozone Season a llowances available for deduction for such control 
period under 40 CFR 97 .824(a) in an amount not less than the tons of total Ox 
emiss io ns for such control period from a ll CSAPR Ox Ozone Season un it at the 
source . 

ii) 1 f total Ox emiss ions during a control period in a given year from the CSA PR Ox 
Ozone Season units at a CSAPR Ox Ozone Season source are in excess o f the 
CSAPR Ox Ozone Season emissions limitation set forth in paragraph (c)( l)(i) 
above, then: 
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A) The owners and operators of the source and each CSA PR Ox Ozone Season unit 
at the source shall hold the CSAPR Ox Ozone Season allowances required for 
deduction under 40 CFR 97.824(d); and 

8) The owners and operators of the source and each CSA PR Ox Ozone Season unit 
at the source shall pay any fine, penalty, or assessment or comply with any other 
remedy imposed, fo r the same violations, under the Clean Air Act, and each ton 
of such excess emissions and each day of such control period shall constitute a 
separate violation of 40 CFR part 97, Subpart 88888 and the Clean Air Act. 

2) CSAPR Ox Ozone Season assurance provisions. 
i) If total Ox em issions during a control period in a given year from all CSAPR Ox 

Ozone Season units at CSAPR Ox Ozone Season sources in the state exceed the 
state assurance level, then the owners and operators of such sources and units in each 
group of one or more sources and units having a common designated representative 
for such contro l period, where the common designated representative's share of such 

Ox emissions during such control period exceeds the common designated 
representati ve 's assurance level for the state and such control period, shall hold (i n 
the assurance account estab lished for the owners and operators of such group) 
CSA PR NOx Ozone Season all owances avai lable for deduction for such contro l 
period under 40 CFR 97.825(a) in an amount equal to two times the product (rounded 
to the nearest whole number), as determined by the Administrator in accordance with 
40 CFR 97.825(b). of multiplying-
A) The quotient of the amount by which the common designated representative's 

share of such Ox emissions exceeds the common designated representative ·s 
assurance leve l divided by the sum of the amounts. determined for all common 
designated representatives for such sources and units in the state for such control 
period, by which each common designated representative 's share of such Ox 
emissions exceeds the respective common des ignated representative 's assurance 
level ; and 

B) The amount by which total Ox emissions from all CSA PR Ox Ozone eason 
units at CSA PR Ox Ozone Season sources in the state for such control period 
exceed the state assurance level. 

ii) The owners and operators shall hold the CSA PR NOx Ozone Season allowances 
required under paragraph (c)(2)(i) above, as of midnight of November 1 (if it is a 
business day), or midnight of the first business day thereafter (if ovember I is not a 
business day), immediately after such control period. 

ii i) Tota l Ox emissions from all CSAPR Ox Ozone Season units at CSAPR Ox 
Ozone Season sources in the state during a contro l period in a given year exceed the 
state assurance level if such total Ox em issions exceed the sum, for such control 
period, of the State Ox Ozone Season trad ing budget under 40 CFR 97.81 O(a) and 
the state's variability limit under 40 CFR 97.81 O(b). 

iv) It shal l not be a violation of40 CFR part 97, Subpart 88888 or of the Clean Air Act 
if tota l NOx emissions from all CSAPR Ox Ozone Season units at CSAPR Ox 
Ozone Season sources in the state during a control period exceed the state assurance 
level or if a common designated representative' s share of total Ox emiss ions from 
the CSAPR NOx Ozone Season un its at CSA PR Ox Ozone Season sources in the 
state during a control period exceeds the common designated representative's 
assurance leve l. 
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) To the extent the owner and operators fa il to hold C APR Ox Ozone eason 
allowances for a contro l period in a given year in accordance with paragraphs 
(c)(2)(i) through (iii) above, 
A) The owners and operators shall pay any fine, penalty, or assessment or comply 

with any other remedy im posed under the Clean Air Act; and 
B) Each CSAPR Ox Ozone eason allowance that the owners and operators fa il to 

hold for such control period in accordance with paragraphs (c)(2)( i) through (iii) 
above and each day of such control period shall constitute a separate violation of 
40 CFR part 97. ubpart BBBBB and the Clean Air Act. 

3) Compliance periods. 
i) A CSAPR Ox Ozone eason unit shall be subject to the requirements under 

paragraph (c)( I) above for the control period start ing on the later of May I, 20 15 or 
the deadline for meeting the unit's monitor certification requirements under 40 CFR 
97.830(b) and for each contro l period therea fter. 

ii) A CSAPR Ox Ozone eason un it shall be subject to the requirements under 
paragraph (c)(2) above for the control period starting on the later of May I. 2017 or 
the deadline for meeting the unit' monitor certification requ irements under 40 CFR 
97.830(b) and for each control period thereafter. 

4) Vi ntage of allowances held fo r compliance. 
i) A C APR Ox Ozone eason allowance held for compl iance with the requ irements 

under paragraph (c)( l)(i) above for a contro l period in a given year shall be a CSA PR 
Ox Ozone Season allowance that was allocated for such control period or a control 

period in a prior year. 
ii) A CSAPR Ox Ozone eason allowance held fo r compl iance with the requ irements 

under paragraphs (c)( I )(i i)(A) and (2)(i) th rough (i ii) above for a control period in a 
given year shall be a C APR Ox Ozone eason a llowance that \i a al located for a 
control period in a prior year or the control period in the given year or in the 
immediately fo llowing year. 

5) Allo\i ance Management ystem requirement . Each C APR Ox Ozone eason 
allowance shall be held in, deducted from, or transferred into. out of, or between 
Allowance Management y tern accounts in accordance with 40 CFR part 97, ubpart 
BB BBB. 

6) Limited authorization. A CSAPR NOx Ozone eason allowance is a limi ted authorization 
to emit one ton of Ox during the control peri od in one year. uch authorization is 
limited in its use and duration a fo llows: 
i) uch authorization shall only be used in accordance with the C APR Ox Ozone 

eason Trad ing Program; and 
ii) otwithstanding any other provision of 40 CFR part 97, ubpart BBBBB. the 

Adm inistrator has the authori ty to term inate or li mit the u e and durat ion of such 
authorization to the extent the Adm inistrator determ ines is necessary or appropriate to 
implement any prov is ion of the Clean Air Act. 

7) Property right. A C APR Ox Ozone eason allowance doe not consti tute a property 
right. 

d) Title V permit revis ion requirements. 
I) o title V permit revi ion hall be required fo r any a llocation. holding. deduction. or 

transfer of CSAPR Ox Ozone ea on allowances in accordance with 40 CFR part 97, 
ubpart BBBBB. 
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2) This permit incorporates the CSA PR emissions mo nitoring. recordkeeping and reporting 
requ irements pursuant to 40 CFR 97.830 through 97.835, and the requirements for a 
continuous emission monitoring system (pursuant to 40 CFR part 75 , Subparts B and 1-1), 
an excepted monitoring system (pursuant to 40 CFR part 75, appendices D and E), a low 
mass emiss ions excepted monitoring methodo logy (pursuant to 40 CFR 75. 19), and an 
alternative monitoring system (pursuant to 40 CFR part 75, Subpart E). Therefore, the 
Description of CSA PR Monitoring Provisions tab le for uni ts identi fied in th is permit may 
be added to, or changed, in this t itle V permit us ing minor perm it modification 
procedures in accordance w ith 40 C FR 97.806(d)(2) and 70.7(e)(2)(i)(B) or 
71.7(e)( l )(i)(B). 

e) Additional recordkeeping and reporting requirements. 
I) Unless otherwise provided, the owners and operators o f each CSA PR NOx Ozo ne Season 

source and each CSAPR Ox Ozone Season unit at the source sha ll kee p on s ite at the 
source each of the fo llowing documents (in hardcopy or e lectronic format) for a period of 
5 years fro m the date the document is created. Th is period may be extended fo r cause, at 
any ti me before the end of 5 years, in writing by the Adm in istrator. 
i) The certificate of representation under 40 CFR 97.8 16 for the designated 

representati ve for the source and each CSAPR Ox Ozone Season uni t at the source 
and a ll documents that demo nstrate the truth of the statements in the certificate of 
representati on; provided that the certificate and documents sha ll be retai ned on s ite at 
the source beyond such 5-year period until such certi ficate of representation and 
documents a re superseded because of the submission o f a new certi ficate o f 
re presenta tio n under 40 CFR 97.81 6 chang ing the designated representat ive. 

ii) A ll em issions moni toring in formation, in accordance with 40 CFR part 97, Subpart 
BBBB B. 

iii) Copies of al 1 reports, comp I iance certificati ons, and other submissions and al l records 
made or required under, or to demonstrate compliance with the requi rements of. the 
CSAPR Ox Ozone Season Tradi ng Program. 

2) The designated representative o f a CSA PR Ox Ozone Season source and each CSA PR 
Ox Ozone Season unit at the so urce sha ll make a ll submissions required under the 

CSA PR NOx Ozone Season Trading Program, except as provided in 40 CFR 97.8 18. 
This requ irement does not change, create an exemption from, or otherwise affect the 
responsible o ffi c ia l submission requirements under a title V operat ing permit program in 
40 CFR parts 70 and 71. 

f) Liability. 
I) Any provision of the CSA PR Ox Ozone Season Trad ing Program that applies to a 

CSAPR Ox Ozone Season so urce or the designated representative of a CSAPR Ox 
Ozone Season source sha l I a lso apply to the owners and operators o f such source and o f 
the CSA PR NOx Ozone Season units at the source. 

2) Any provis ion of the CSA PR NOx Ozone Season Trad ing Program that appl ies to a 
CSAPR Ox Ozone Season unit or the designated representative o f a CSAPR Ox 
Ozone Season un it sha ll also apply to the owners and operators of such uni t. 

g) Effect on othe r authorities. 
o provision of the CSAPR Ox Ozone Season Trad ing Program or exemption under 40 

CFR 97.805 sha ll be construed as exempting or excluding the owners and operators, and the 
designated representat ive, of a CSA PR Ox Ozone Season source or CSAPR Ox Ozone 



EXHIBIT E - Attachment CJ-2 
Permit Number: V- 16-018 RI Page 42 of 54 Page: 40 of 43 

SECTION L - CROSS-STATE AIR POLLUTION RULE (CONTINUED) 

Sea on unit from compliance with any other provision of the applicable, approved state 
implementation plan, a federally enforceable permit, or the Clean Air Act. 

CSAPR 0 2 Group 1 Trading Program requirements (40 CFR 97.606) 

a) Designated representative requirements. 
The owners and operator shall comply with the requirement to have a de ignated 
representative, and may have an a lternate designated representative, in accordance with 40 
CFR 97.6 13 through 97.618. 

b) Emissions monitoring, reporting, and record keeping requirements. 
I) The owners and operator , and the designated representative, of each CSA PR 0 2 Group 

I source and each C APR S02 Group I unit at the source shall comply with the 
monitoring, reporting. and recordkeeping requirements of 40 CFR 97.630 (general 
requirements, includ ing installation, certi fication, and data accounting, compl iance 
deadlines, reporting data, prohibitions, and long-term cold storage), 97.631 (initial 
monitoring system certification and recertification procedures), 97.632 (monitoring 
system out-of-control periods), 97.633 (notifications concerning monitoring). 97.634 
(recordkeepi ng and reporting, including monitoring plan , certification applications, 
quarterly reports. and compliance certification), and 97.635 (petitions for alternatives to 
monitoring, recordkeeping, or reporting requirements). 

2) The emiss ions data determined in accordance with 40 CFR 97.630 through 97.635 shal l 
be used to calcu late allocations of CSAPR S02 Group I allowances under 40 CFR 
97.6 11 (a)(2) and (b) and 97.6 12 and to determine compliance with the CSA PR 02 
Group I emission limitation and assurance provision under paragraph (c) belo\: , 
pro ided that, for each monitoring location from which mass emi ions are reported, the 
mas emissions amount used in calculating such al locations and determin ing such 
compliance shall be the mass emiss ions amount for the monitoring location determined in 
accordance with 40 CFR 97.630 through 97.635 and rounded to the nearest ton. with any 
fractio n of a ton les than 0.50 being deemed to be zero. 

c) S02 emissions requirements. 
1) C APR 0 2 Group I em is ions limitation. 

i) A of the allowance transfer deadline for a control period in a given year, the owners 
and operators of each C APR 0 2 Group I source and each C APR S02 Group I 
unit at the source shall hold, in the source's compliance account, CSAPR S02 Group 
I allowances available for deduction for uch control period under 40 CFR 97.624(a) 
in an amount not less than the tons of total S02 emis ions for such control period 
from al l CSA PR Oi Group I un its at the source. 

ii) If total 0i emission during a control period in a given year from the C APR 0 2 
Group I units at a C APR S02 Group I source are in excess o f the CSAPR 0 2 
Group I emissions lim itation set fo rth in paragraph (c)( l)(i) above, then: 
A) The owners and operators of the source and each C APR 0 2 Group I unit at the 

source shal l hold the CSAPR 0 2 Group 1 allowance req uired fo r deduction 
under 40 CFR 97.624(d); and 

B) The owner and operators of the ource and each C APR 0 2 Group I unit at the 
source shall pay any fine, penalty. or assessment or comply with any other 
remedy impo ed. for the same violations. under the Clean Air Act, and each ton 
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of such excess emissions and each day of such control period shall constitute a 
separate vio lation 40 CFR part 97, Subpart CCCCC and the Clean A ir Act. 

2) CSAPR S02 G roup I assurance provisions. 
i) If tota l S02 emissions during a contro l period in a g iven year from a ll CSAPR S02 

Group I units at CSA PR S02 Group I sources in the state exceed the state assurance 
leve l, then the owners and operators of such sources and units in each group o f one or 
more sources and units having a common designated representative for such contro l 
period, where the common designated representative's share of such S02 em issions 
during such contro l period exceeds the comm on des ignated representative's assura nce 
level for the state and such control period, shal l hold (in the assurance account 
established for the owners and operators o f such group) CSAPR S02 Group I 
allowances available for deduction for such contro l period under 40 CFR 97.625(a) in 
an amount equal to two tim es the product (rounded to the nearest who le number), as 
determined by the Ad ministrator in accordance with 40 CFR 97.625(b), of 
multiplying-
A) T he quotient of the amount by which the comm on designated representative· s 

share of such S02 emiss ions exceeds the common designated representative· s 
assurance level di vided by the sum of the amounts, determined for all common 
des ignated representatives for such sources and units in the state for such contro l 
period, by which each common des ignated representative·s share of such S02 
emiss ions exceeds the respecti ve common des ignated representative·s assurance 
leve l; and 

B) T he amount by which tota l S02 em issions from all CSA PR S02 Group I units at 
CSAPR S02 Group I sources in the state fo r such control period exceed the state 
assurance level. 

ii) The owners and operators sha ll ho ld the CSAPR S02 Group I allowances requ ired 
under paragraph (c)(2)(i) above, as of midnight of Nove mber I (if it is a business 
day), or midn ight of the first bus iness day thereafter (if ovember I is not a business 
day), im med iate ly after such contro l period . 

iii) Total 0 2 emissions from a ll CSAPR S02 Group I units at CSAPR S02 Group I 
sources in the state during a control period in a given year exceed the state assurance 
level if such tota l S02 emissions exceed the sum, for such contro l period, of the state 
S02 Group I trading budget under 40 CFR 97.6 1 O(a) and the state's variability limit 
under 40 CFR 97.6 1 O(b). 

iv) It shall not be a violation of 40 CFR part 97, Subpa rt CCCCC or of the C lean Air Act 
if tota l S02 emiss ions from a ll CSA PR S02 Group I units at CSAPR S02 Group I 
sources in the state during a control period exceed the state assurance level or if a 
common designated representati ve' s share of total S02 emissions from the CSAPR 
S02 G roup I units at CSA PR S02 Group I sources in the state during a control period 
exceeds the common designated representative's assurance level. 

v) To the extent the owners and operators fail to hold CSAPR S02 Group I allowances 
for a control period in a given year in accordance with paragraphs (c)(2)(i) through 
(i ii ) above, 
A) The owners and operators shall pay any fine, penalty, or assessment or comply 

with any other remedy imposed under the C lean A ir Act; and 
B) Each CSAPR SOi Group I a llowance that the owners and operators fai l to hold 

for such control period in accordance w ith paragraphs (c)(2)(i) through ( ii i) above 
and each day of such contro l period shall constitute a separa te violation of 40 
CFR part 97, Subpart CCCCC and the C lean Air Act. 
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3) Compliance periods. 
i) A CSAPR S02 Group I unit shall be subject to the requirements under paragraph 

(c)( I) above fo r the control peri od starting on the later of January I, 2015 or the 
dead line for meeting the unit's monitor certification requirements under 40 CFR 
97.630(b) and for each control period thereafter. 

ii) A CSAPR S02 Group I unit shall be subject to the requ irements under paragraph 
(c)(2) above fo r the control peri od starting on the later of January I , 2017 or the 
deadline for meeting the unit's monitor certification requirements under 40 CFR 
97.630(b) and for each contro l period thereafter. 

4) Vintage of a llowances held for compliance. 
i) A CSAPR S02 Group I al lowance held fo r compliance with the requirements under 

paragraph (c)( l)(i) above fo r a contro l period in a given year shall be a CSAPR S02 
Group I a llowance that was allocated for such control period or a control period in a 
pnor year. 

ii) A CSAPR S02 Group I a ll owance held fo r compliance with the requirements under 
paragraphs (c)( l )(ii)(A) and (2)(i) through (iii) above for a control period in a given 
year shall be a CSAPR S02 Group I allowance that was a llocated for a contro l period 
in a prior year or the control period in the given year or in the immediately following 
year. 

5) Allowance Management System requirements. Each CSAPR S02 Group I allowance 
shall be held in , deducted from, or transferred into, out of, or between Al lowance 
Management System accounts in accordance with 40 CFR part 97, Subpart CCCCC. 

6) Limited authorization. A CSA PR S02 Group I allowance is a limited authorization to 
emit one ton of S02 du ring the contro l period in one year. Such authorizati on is limited in 
its use and duration as fo llows: 
i) Such authorization shall only be used in accordance with the CSAPR S02 Group I 

Trading Program; and 
ii) otwithstanding any other provision of 40 CFR part 97, Subpart CCCCC. the 

Admi nistrator has the authority to terminate or limit the use and duration of such 
authorization to the extent the Administrator determines is necessary or appropriate to 
implement any prov ision of the Clean Air Act. 

7) Property right. A CSA PR S02 Group I allowance does not constitute a property right. 

d) Title V permit revision requirements. 
I) o titl e V permit revision shall be required for any allocation, hold ing, deduction, or 

transfer of CSA PR S02 Group I allowances in accordance with 40 CFR part 97. Subpart 
CC CCC. 

2) This perm it incorporates the CSAPR emission monitoring, recordkeeping and reporting 
requirements pursuant to 40 CFR 97.630 through 97.635, and the requirements for a 
continuous emission monitoring system (pursuant to 40 CFR part 75, Subparts B and H), 
an excepted monitoring system (pursuant to 40 CFR part 75, appendices D and E), a low 
mass emissions excepted monitoring methodology (pursuant to 40 CFR part 75.19), and 
an alternative monitoring system (pursuant to 40 CFR part 75, Subpart E), Therefore, the 
Description o f CSA PR Mon itoring Prov isions tab le for units identi fied in this permit may 
be added to, or changed, in thi title V permit using minor permit modification 
procedures in accordance with 40 CFR 97.606(d)(2) and 70.7(e)(2)(i)(B) or 
7 1. 7( e )( I )(i)(B). 
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e) Additional recordkeeping and reporting requirements. 
1) Unless otherwise provided, the owners and operators of each CSAPR S02 Group 

source and each CSAPR S02 Group I unit at the source shall keep on s ite at the source 
each of the following documents (in hardcopy or e lectronic fo rmat) for a period o f 5 
years from the date the document is created. T his period may be extended for cause, at 
any time before the end of 5 years, in writing by the Administrator. 
i) The certificate of representation under 40 CFR 97.6 16 for the des ignated 

representative fo r the source and each CSAPR S02 Group I unit at the source and all 
docu ments that demonstrate the truth of the statements in the cert ificate o f 
representation; provided that the certificate and documents sha ll be retained o n s ite at 
the source beyo nd such 5-year pe riod unti I such certificate of representation and 
documents are superseded because of the submission of a new certifi cate of 
representation under 40 CFR 97.616 changing the designated representati ve. 

ii) All emissions mon itoring information, in accordance w ith 40 CFR part 97, Subpart 
CC CCC. 

iii) Copies o f al I reports, compliance certifications, and othe r submissions and all records 
made or required under, or to demonstrate comp I iance with the requirements of, the 
CSAPR S02 Group I Trading Program. 

2) The designated representative of a CSAPR S02 Group I source and each CSAPR S02 
Group I unit at the source shall make a ll submissions required under the CSAPR S02 
Group I Trading Program, except as prov ided in 40 CFR 97.618. Thi s requirement does 
not change, create an exemption from, or otherwise affect the responsible offic ial 
submission requirements und er a title V opera ting permit program in 40 CFR parts 70 
and 7 1. 

f) Liability. 
I) Any provis ion o f the CSA PR S02 Group I Trading Program that applies to a CSA PR 

S02 G ro up I source or the des ignated representative of a CSAPR S02 Group I source 
shall a lso apply to the owners and operato rs of such source and of the CSA PR S02 Group 
I units at the source . 

2) Any provision of the CSAPR S02 Group I Trading Program that applies to a CSAPR 
S02 Group I unit or the designated representative of a CSA PR S02 Group I unit shall 
also apply to the owners and operators o f such unit. 

g) Effect on other authorities. 
No provision o f the CSAPR S02 Group I Trad ing Program or exemptio n under 40 CFR 
97.605 sha ll be construed as exempting or excl uding th e owners and operators, and the 
designated representative, of a CSAPR S02 Group I source o r CSAPR S02 Group I unit 
from compliance with any other provision o f the applicable, approved state implementation 
plan, a federally enforceable permit, or the C lean A ir Act. 
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Commonwealth of Kentucky 
Division for Air Quality 

PERMIT APPLICATION SUMMARY FORM 
Completed by: Danie l Porte r 

GENERAL INFORMATION: 
Name: EKPC Bluegrass Generating Station 
Address : 
Date application recei ved : 

3095 Commerce Pa rkway, LaG range, KY 4003 1 
0610512018 

S IC Code/SIC descriptio n: 49 1 I, Electric Services (fossi I fue l power 
generation) 

Source ID: 
Agency Interest: 
Act ivity: 
Permit: 

2 I - 185-00036 
39541 
APE201 8000 I 
V-1 6-01 8 RI 

APPLICATION TYPE/PERMIT ACTIVITY: 
[ ] Initial issuance 
[ ] Perm it modificati on 

_ Administrati ve 
Minor 

_ Significant 
[x] Permit renewal 

COMPLIANCE SUMMARY: 

[ ] Genera l permit 
[ ] Condit iona l major 
[x] Title V 
[ ] Synth etic minor 
[ ] Operating 
[x] Construction/operating 

[ ] Source is out of co mpliance [ ] Compliance schedule inc luded 
[x] Compliance certificati on s igned 

APPLICABLE REQUIREMENTS LIST: 
[ ] SR 

Non-Atta inment 
PSD 
Netted out of PSD/NSR 

[x] SPS 
[ ] ESHAPS 
[x] CAM 

_ Not major modification per 40 I KAR 5 I :00 I, I ( I 16) (b) 

MISCELLANEOUS: 
[x] Ac id rain source 
[ ] Source subject to I I 2(r) 
[ ] Source applied for fede ra lly enforceable emiss ions cap 
[ ] Source provided terms for a lternati ve operating scenarios 
[ ] Source subject to a MACT standard 
[ ] Source requested case-by-case I I 2(g) or U) determination 
[ ] Application proposes new control techno logy 
[x] Certified by respo nsible offic ial 
[ ] Diagrams or drawings inc luded 

[x] S IP 
[ ] Other 

[ ] Confidentia l busi ness informati on (CBI) submitted in applicati on 
[ ] Po llution Prevention Measures 
[ ] Area is non-atta inment (list pollutants) : 
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Pollutant Actual* (tpy) Potentia l (tpy) 

Criteria Pollutants 

PM/PM 1ofPM2 s 6.4 1 /6.4 1 /6.41 25.5/25.5/25.5 

S02 0. 18 14.9 

NOx 19.7 95" 

co 64.4 245'' 

Lead -- 0.00 

voe 5.90 23.3 

Greenhouse Gases 

C0 2 35824 97 11 3 

N20 0.89 3.5 

Methane 2.55 18. 1 

C02 Equ iva lent (add C02 x I + NOx 298 36 153 98602 
+ Methane x 25) 

Hazardous Air Pollutants (HAPs) 

Ethyl Benzene -- 0.15 

Formaldehyde 1.06 3.43 

Toluene 0.00 0.64 

Manganese -- 0.1 2 

Source wide HAPs 1.06 4.34 
*Actual Emissions listed from 2017 Emiss ions Inventory 
" See Emiss ion and Operation Caps Descriptions be low for Ox and CO 

SOURCE D E CRIPTION: 

The facili ty has three Siemens-Westinghouse 50 I FD2 natural gas-fired simple cyc le combustion 
turbi nes for peak electricity generation (EU 0 1-03). Each of the combustion turbines is rated at 
2,076 MMBtu/hr heat input capacity at 208 MW output and are equipped with dry-low Ox burners 
and water injection. Additiona lly, EU 0 1 and EU 02 are equipped with hot selective catalytic 
reduction (SCR). EU 04 is a five (5) MM Btu/hr natural gas heater that raises the temperature of the 
gas com ing out of the ground piping to insure it remains above the dew point to prevent liqu ids from 
reach ing the combustion nozzles. The natural gas heater utilizes a liquid bath, heated by a fire-tube, 
to heat a process coil submerged in a glycol bath. EU 05 is a 382 horsepower (hp) emergency diese l 
generator (EOG) that is a single package unit built by Caterpillar to provide backup power to vital 
equipment in the event of a loss of a ll electricity power from the local utility (LG&E). In the event 
of a loss of al I electricity the EOG automatically starts and provides backup power to the battery 
chargers, contro l room power, air compressors, and microprocessor based controls. EU 06 is a 208 
hp emergency diesel fire pump which is a part of the fire protect ion_ ystem fo r the faci li ty . The 
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pump intake is connected to the site fire water supply tank, and provides water flow at a high 
pressure to the sprinkler system and fire hydrants throughout the plant. The fac ility is classified as a 
Title V source, operating with federal ly enforceable limits on emissions of nitrogen oxides (NOx) 
and carbon monoxide (CO). 

EM ISSIONS AN D OPERATING CAPS D ESCRIPTIONS: 
The fac il ity is classified as a Title V source because potential emissions exceed I 00 tons per year for 
CO. The permittee has accepted a source-wide emissions cap of 95 tons per year for Ox to 
preclude the appl icability of 40 I KAR 51 :052, Review of new sources in or impacting upon 
nonattainment areas. 1.n addition, source-wide emissions of CO shall not exceed 245 tons per year 
to preclude the applicability of 40 l KAR 5 1:01 7, Prevention of significant deterioration of air 
quality (PSD). The source-wide emiss ion caps apply to all combustion equipment such as turbines, 
natural gas heater, emergency generator, emergency firepump, and insignificant activities, based on 
any 12 consecutive months. The perm ittee will assure compliance for each pollutant with data 
collected from continuous emission monitors and calculation procedures based on U.S EPA methods 
to convert combustion turbine monitored concentrations to em ission rates in mass per unit time. In 
addition , Bluegrass wi ll monitor hours of operation of each combustion turbine weekly, hours of 
operation of the natural gas heater monthly, emissions monthly, and 12 month ro lling emission totals 
monthly. Potential emissions of hazardous air pollutant (HAP) are less than I 0 tons/year of a single 
HAP, and less than 25 tons/year of combined HAPs, therefore Bluegrass is classified as an area 
source ofHAPs. For the ac id rain permit, the number of allowances allocated to Phase II affected 
units by the U.S. EPA may change under 40 CFR 73. In addition, the number of allowances actually 
held by an affected source in a un it account may differ from the number allocated by the U.S. EPA. 
Neither of the aforementioned conditions necessitates a revision to the unit S02 allowance 
allocations identified in th is permit (see 40 CFR 72.84) . 

OPERATIONAL FLEXIBILITY: 
None. 
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Commonwealth of Kentucky 
Division for Air Quality 

STATEMENT OF BASIS 

Title V, Construction/Operating 
Permit: V- 16-0 18 RI 

EKPC Bluegrass Generating Station 
June 27, 20 18 

SOURCE ID: 
Daniel Porter, Reviewer 

21-185-00036 
AGE CY INTEREST: 
ACTIVITY: 

CURRENT PERMITTING ACTION V-16-018 Rl: 

39541 
APE2018000 I 

On June 05, 20 18 East Kentucky Power Cooperative, Inc. (EKPC) applied to the Kentucky Division 
for Air Quality (Division) for Significant Revision to their permit V-16-018R1. EKPC is requesting 
to add #2 fue l oil as secondary fue l in case of natural gas curtailment. EKPC is also requesting the 
addition of two fuel storage tanks. EKPC requested applicabi lity determination for the fo llowing 
regulations: 40 CFR 60 Subpart KKKK, 40 CFR 60 Subpart TTTT, 40 CFR 60 Subpart Kb, and 40 
CFR 63 Subpart YYYY. The Division has reviewed EKPC request and has determined that these 
regulations are not applicable (See below for the reasons). 

PRJOR PERMITTING ACTION V-16-018: 
On March 18, 20 16, East Kentucky Power Cooperative, Inc. (EKPC) applied to the Kentucky 
Division for Air Quality (Div ision) to renew Title V permit V-11-005 RI fo r Bluegrass Generating 
Station (Bluegrass). In response to requests made by EKPC, the fo llowing changes have been made 
to V- 11 -005 RI in this renewal: 

I. Clarification of the description of Emission Un its 0 I - 03 to refl ect that the maximum 
continuous rating listed is for each unit. 

2. Update of permit conditions related to the NOx emiss ion limitation on Emission Un its 0 I - 03 to 
be consistent with 40 CFR 60, Subpart GG. 

3. Listing of malfunction events, in addition to startup and shutdown, as time periods exempt from 
the 50 ppm CO emission limitation on Emission Units 0 1 - 03. CO emiss ions during 
malfunction events shall be counted toward the emission cap on CO of 245 tons per year. 

4. Update of monitoring requirements fo r S02 to accurate ly cite the regulatory and Part 75 
Appendix prov isions in the approved mon itoring plan. The Division has rev iew the approved 
monitoring plan and has updated the permit. 

5. Remove Compliance Assurance Monitoring (CAM) for Emission Units 0 I - 03. These units 
have CEM which meet the defin ition of"continuous compliance determination method" in 40 
CFR 64. 1. The Division has updated the permit to reflect thi s request. 

6. Update the language in the Acid Ra in, Clean Ai r Interstate Rule (CAIR), and Cross State Air 
Pollution Ru le (CSA PR) section of the permit. The Division has updated the permit to refl ect 
these req uests. 

In addition, the Division added an operation lim itation stat ing that EKPC was in compliance with 
40 I KAR 63:020, Potentially hazardous matter or toxic substances. Also fonnatting changes were 
made during this permit renewa l. 
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40 I KAR 51:01 7, Preventio n of sign ifica nt deteri oration of a ir quality . The source has vo luntarily 
accepted federa lly-enforceable li mitations on emissions of CO to preclude th is reg ulatio n. 

EU 01 , 02, and 03 

APPLICABLE REG ULATIO 

401 KAR 51 :160, NOx r equirements for large utility and indus tria l boilers, applies to Ox 
budget units and includes provisions for the a llocation and sale of NOx a llowances. 

401 KAR 51 :2 10, CAIR NO , a nnual trading program, appl ies to CAlR O, unit that are subject 
to 40 CFR 96.104. EU 01 , 02, and 03 are subject to 40 CFR 96.104 a fossi l-fuel combustio n 
turbines v ith namep late capacities of more than 25 M We producing electricity for ale. 

401 KAR 51 :220, CAIR NOxozone eason trading program, applies to CA lR O,ozone season 
units that are subject to 40 CFR 96.304, ubpart AAAA. EU 0 1, 02. and 03 a re subject to 40 CFR 
96.304 as they a re fossil-fue l combustion tu rbines with nameplate capacities of more than 25 MWe 
producing electricity for sale. 

401 KAR 51:230, CAIR S0 2 trading progra m, applies to CAl R S02 sources and CA lR 0 2 units 
under the CA lR S02 Trading Program that are subject to 40 CFR 96.204. EU 0 1. 02, and 03 are 
ubject to 40 CFR 96.204 as they are fos ii-fuel co mbustion turbine with nameplate capacitie o f 

more than 25 MWe produc ing electricity for sale. 

401 KAR 52:060, Acid ra in permit , app lies to affected so urces and affected un it under the Acid 
Rain Program. The regu lation incorporate by reference federal acid rain provisions codified in 40 
CFR parts 72 to 78. 

401 KAR 63:020, Potentially haza rdous matter or toxic substances (State Origin Reg ula tion). 
Appl icable to each affected facil ity which emit or may emit potentially hazardous matter or toxic 
substances as defined in Section 2 of 40 I KAR 63 :020, provided such emissions are not elsewhere 
ubject to the provisions of the admini trative reg ulations of the Division for Air Quality. 

401 KAR 60:005, Section 2(2)(pp) 40 C.F.R. 60.330 to 60.335 (S ubpa rt GG), Standards o f 
Performance for Stationa ry Gas Turbines, applies to stationary gas turbines with heat input at 
peak load equa l to or greater than 10 MM Btu/ hr for which construction commenced after October 3, 
1977. 
40 CFR 75, Continuous Emission Monitoring. establi shes general requirement fo r the 
insta llation.certification. operation. and maintenance of continuous em i ion or opacity monitoring 
y tern . 

40 C FR Part 97, Subpa rt AAAAA, BBBBB, CCCCC, and EEEEE co llectively make up the 
requirements common ly referred to a the Cros - tate Air Poll utio n Rule (C APR). As the 
requirements o f CSA PR apply to stationary, fossi l- fuel -fired boi lers ser ing at any time, on o r after 
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January I, 2005, a generator w ith nameplate capacity of more than 25MWe producing electric ity for 
sale . 

NON-APPLICABLE R EGULATIONS: 

401 KAR 60:005, Section 2(2)(ffff) 40 C.F.R. 60.4300 to 60.4420, Table 1 (Subpart KKK.K), 
Standa rds o f Performance fo r tationary Combustion Turbines. The regulation is not app licab le 
based on the defi nition. Pursuant to 40 C FR 60. 14(a) the defini tion of modification means a ny 
phys ical or operational change to an ex isting fac ility which resu lts in an increase in the emission rate 
to the atmosphere of any po llutant to which a standa rd app lies sha ll be cons idered a modi fica tion 
within the meaning of sectio n 111 of the Ac t. Upon modificatio n, an existing faci li ty sha ll become 
an a ffected facility for each pollu tant to which a standard applies and for which there is an inc rease 
in the emiss ion rate to the atmosphere. However in 40 C FR 60. I 4(e) has the fo llowing sha ll not by 
themselves be considered mod ifications. In 40 CFR 60. 14(e)(4), use of an alternati ve fuel or raw 
mate rial if. prior to the date any standard unde r this part becomes app licable to that source type, as 
provided by§ 60. 1, the ex isting facility was des igned to accommodate that alternative use. A fac ili ty 
sha ll be considered to be designed to acco mmodate an a lternative fuel or raw mate ria l if that use 
could be accomplished unde r the facility's construction specifications as amended prior to the 
change. Convers ion to coal req uired for ene rgy cons ide rati ons, as specified in sec tio n 11 I (a)(8) of 
the Act, sha ll not be co nsidered a modification . EKPC contacted iemens to confirm that the 
turb ines li sted in thi s permit V-1 6-0 18 R I were des igned at the time o f installation to accommodate 
the use of both natural gas and/or fuel o il. In Append ix D o f EK PC appl ication there is a letter from 
Siemens stating these turbines were designed to support natural gas and fue l oil. The regul ation is 
a lso not applicab le based on the de fin ition o f reconstruction. Pursuant to 40 C FR 60. I 5(b), 
·'Reconstruct ion .. means the rep lacement o f components of an exis ting fac i I ity to such an extent that: 
( I) The fixed capita l cost o f the new components exceeds 50 percent of the fi xed capital cost that 
wou ld be requ ired to construct a comparable entire ly new facili ty, and (2) It is techno logica lly and 
econo mically feasible to meet the appl icable standards set fo rth in thi s part. EKPC used the orig inal 
cost and adj usted the cost for April of20 18 to dete rmine the cost o f the turbines in 20 18. T he tota l 
cost fo r these turbines is $ 139,253,780, while the projected cost for the fue l o il storage tanks and 
de liver systems is $62,000,000. Based on the costed list in the a ppl icatio n reconstruction definiti on 
does not appl y. 

401 KAR 60:005, Section 2(2)(jjjj) 40 C.F.R. 60.5508 to 60.5580, Tables 1to3 (Subpart TTTT), 
Sta ndards of Performance for Greenhouse Gas Emissions for Electric Generating Units . T he 
regulation does not app ly see 40 CFR 60 Subpart KKKK fo r the reason. 

401 KAR 60:005, Section 2(2)(r) 40 C.F.R. 60.llOb to 60.117b (S ubpart Kb), Standards of 
Perform ance for Vo latile Organic Liquid Storage Vessels (Inc luding Petro leum Liquid Storage 
Vessels) for Which Constructio n, Reco nstruction, or Modification Commenced After July 23, 1984. 
The vo lume o f the tanks is 2, 196 m3 or 580,00 gallo ns and the maximum true vapor pressure less 
than 3.5 k Pa. According to 40 CFR 60. 1 I Ob(b) Thi s subpart does not apply to storage vesse ls with a 
capacity greater than or equa l to 15 1 m3 s toring a liq uid w ith a max imum true vapor pressure less 
than 3.5 kilopasca ls (kPa) or w ith a capacity greater than o r equal to 75 m3 but less than 151 m3 
storing a li qu id with a maximu m true vapo r pressure less than 15.0 kPa. 

401 KAR 63:002, Section 2(4)(jjjjj) 40 C.F.R. 63.11193 to 63.11237, Tables 1 to 8 (Subpart 
JJJJJJ), ational Emission Standards for Hazardo us A ir Po llutants fo r Industria l, Commercia l, and 
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Institutional Boilers Area Sources. This facili ty is mi nor source for HAPS and no boi lers are located 
at this facility thus the regulation does not apply. 

401 KAR 63:002, Section 2(4)(dddd) 40 C.F.R. 63.6080 to 63.6175, Tables 1 to 7 (Subpart 
YYYY), National Emission Standards for Hazardous Air Pollutants for Stationary Combustion 
Turbines. This fac ility is minor source for HAPS thus the regulation does not apply. 

EU 04 

APPLICABLE REGULATIONS: 

401KAR59:0 10, New process operations, applies to each affected fac ility or source, associated 
with a process operation, which is not subject to another em ission standards with respect to 
particu lates and commenced construction on or after July 2, 1975. A process operation means any 
method, form, action, operation, or treatment of manufacturing or processing, and shall include any 
storage of handl ing of materials or products, be fo re, during, or after manufacturing or processing. 

EU 05 and EU 06 

APPLICABLE REGULATIONS: 

40 CFR 63, Subpart ZZZZ, National Emissions Standards for Hazardous Air Pollutants for 
Stationary Reciprocating Interna l Combustion Engines, applies to stationary rec iprocating 
internal combustion engines which use reciprocating motion to convert heal energy into mechanical 
work and which are not mobile. 

NON APPLICABLE REGULATIONS: 
40 CFR 60, Subpart 1111, Standards of Performance for Stationary Compression Ignition (Cl) 
lnternal Combustion Engines, for EU 05 and 06. This subpart does not apply to units constructed 
prior to July 11 , 2005. [40 CFR 60.4200(a)(2)]. 

EMISSION AND OPERATING CAPS D ESCRIPTIONS: 
The fac il ity is classifi ed as a Title V source because potential emissions exceed I 00 tons per year for 
CO. The permittee has accepted a source-wide emiss ions cap of 95 tons per year for Ox to 
preclude the applicability of 40 I KAR 5 1 :052, Review of new sources in or impacting upon 
nonattainment areas. In addition, source-wide emissions of CO sha ll not exceed 245 tons per year 
to preclude the appli cability of 40 I KAR 5 1:01 7. Prevention of significant deterioration of air 
quality (PSD). The source-wide emission caps apply to all combustion equipment such as tu rbines, 
natural gas heater, emergency generator, emergency firepump, and insignificant activities, based on 
any 12 consecutive months. The permittee will assure compliance fo r each pollutant v ith data 
collected from continuous emiss ion monitors and calculation procedures based on U.S EPA methods 
to convert combustion turbine monitored concentrations to emission rates in mass per unit time. In 
addition. Bluegrass will monitor hours of operation of each combustion turbi ne weekly. hours of 
operation of the natural gas heater monthly, emissions monthly, and 12 month rolling emission tota ls 
monthly. Potential emiss ions o f hazardous air pollutant (HAP) are less than I 0 tons/year of a single 
HAP, and less than 25 tons/year of combined HAP , there fore Bluegrass is class ified as an area 
source o f HAPs. For the acid rain perm it, the number of allowances allocated to Phase II a ffected 
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units by the U.S. EPA may change under 40 CFR 73. In addition, the number of allowances actually 
held by an affected source in a unit account may differ from the number allocated by the U.S. EPA. 
Neither of the aforementioned conditions necessitates a revision to the unit S02 allowance 
al locations identifi ed in this permit (see 40 CFR 72.84). 

OPERATIONAL FLEXIBILITY: 
one. 



AIR QUALITY PERMIT NOTICE 

Draft Title V Construction/Operating 
Permit V-16-018 Rl 

EKPC Bluegrass Generating Station 
Plant ID: 21-185-00036 ·Agency Interest: 39541 

East Kentucky Power Cooperative (EKPC), Inc. of 4n5 
Lexington, Road, Winchester, KY 40392-0707 has applied 
to the Kentucky Division for Air Quality for a permit to con­
strucl and operate a Natural Gas Peaking Units facility at 
3095 Commerce Parkway, LaGrange, KY 40031. The planl 
is classified as a Title V major source due to its emissions 
of non-hazardous regulated air pollutants. This permit con­
tains practically enforceable limitations to restrict this 
source's potential emissions of NOx and CO to less than 
PSD major source thresholds. 
An electronic copy of the Division's draft permit should 
shortly become available at http://dep.gateway.ky.gov/ 
eSearch/Search_Al.aspx. Official copies of the Division's 
draft permit and relevant supporting information are avail· 
able for inspect1011 by the public during normal business 
hours at the following locations: 
Division for Air Qua~ty. 300 Sower Boulevard, 2nd Floor, 
Frankfort, KY 40601, Phone (502) 782-69n; Division for 
Air Quality, Frankfort Regional Office, 300 Sower Boule­
vard, 1st Floor, Frankfort, KY 40601, Phone (502) 564-3358; 
and the Oldham County Public Library, 308 Yager Ave, 
LaGrange, KY 40031-1492, Phone (502) 222-9713 
For a penod of 30 days the Division will accept comments 
on the draft permit and afford the opportunity for a public 
hearing. The first day of the 30 day period is the day after 
the publication of this notice. Comments and/or public hear· 
ing requests should be sent to Mr. Shawn Hokanson at the 
above Frankfort address or e-mai l 
shawn.hokanson@ky.gov. Any person who requests a pub­
lic hearing must state the issues to be raised at the hear· 
ing. If the Div1S1011 finds that a hearing will contnbute to the 
decision-making process by clarifying significant issues 
affecting the draft perrmt, a hearing will be announced. All 
relevant comments will be considered in issuing the pro­
posed permit. U.S. EPA has up to 45 days follOW1ng issu­
ance of the proposed permit to submit comments. The 
status regarding EPA's 45-day review of this proiect and 
the deadline for submitting a citizen petition will be posted 
at the following website address: http://www2.epa.gov/caa· 
perm1tting/Kentucky-proposed·title-v-permits shortly after 
the end of this 30-day comment period. Further informa­
tion can be obtained by calling Mike Kennedy at (502) 782-
6997. 
The Commonwealth of Kentucky does not discriminate on 
the basis of race, color, national origin, sex, religion, age or 
disability in employment or the provision of services and 
provides, upon request, reasonable accommodation includ­
ing auxiliary aides and services necessary to afford 1ndi· 
viduals an equal opportunity to participate in all programs 
and activities. Materials wi ll be provided in alternate for­
mat upon request. 

EXHIBIT E - Attachment CJ-2 
Page 54of54 



COMMONWEAL TH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 

IN THE MATTER OF: 

THE APPLICATION OF EAST KENTUCKY 
POWER COOPERATIVE, INC. FOR A 
CERTIFICATE OF PUBLIC CONVENIENCE 
AND NECESSITY FOR THE CONSTRUCTION 
OF BACKUP FUEL FACILITIES AT ITS 
BLUEGRASS GENERATING STATION 

) 
) 
) CASE NO. 2018-__ _ 
) 
) 
) 

DIRECT TESTIMONY OF RALPH LUCIANI 
ON BEHALF OF EAST KENTUCKY POWER COOPERATIVE, INC. 

Filed: August 24, 2018 
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Q. Please state your name, business address, and occupation. 

A. 

Q. 

A. 

Q. 

A. 

My name is Ralph L. Luciani and my business address is 1200 I 91h Street, N. W., Suite 700, 

Washington, DC 20036. I am a Director at avigant Consulting, Inc. ("NaviganC). 

Please briefly describe the business conducted by Navigant. 

avigant is a global professional services firm that primarily serves cli ents in the 

healthcare, energy, and financia l services industries. In energy services, our experts work 

in areas related to regulatory processes, pricing, supply-and-demand dynamics, market 

design, fue l sourcing, financing, resource planning, technologies and operations. 

Please state your education and professional experience. 

I hold a Bachelor of cience degree in Electrical Engineering and Economic from 

Carnegie Mel lon Uni versity, as well as a Master of Science degree from the Graduate 

School of Industrial Administration at Carnegie Mellon Uni versity. r have more than 

twenty-five (25) years of consulting experience analyzing economic and financial issues 

affecting the electric industry, including those related to costing, ratemaking. generation 

and transmission planning, envi ronmental compliance, fuel suppl y, competitive 

restructuring, stranded cost, asset valuation, wholesale power solicitations, power 

marketing, and Regional Transmission Organization costs and benefits. Prior to joining 

avigant, I was a Vice President at Charl es River Associates, a Senior Vice President at 

PHB Hagler Bailly, and a Director at Putnam, Hayes and Bartlett, Inc. My education and 

profes ional experience is more fu lly described in my curriculum vitae, a copy of which is 

attached to th is testimony as Attachment RL-1. 
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Q. Have you ever testified before the Kentucky Public Service Commission? 

A. Yes. In Case No. 2012-00169, 1 I offered testimony describing the costs and benefits of 

EKPCs proposed membership in PJM Interconnection, LLC ( .. PJM"), and in Case o . 

20 17-00376, 2 I offered testimony analyzing the short- and long-term value of EK PC's 

Hugh L. Spurlock Station. Most relevantly, I served as an expert witness on behalf of 

EKPC in Case No. 20 15-00267,3 regarding the cooperative·s acquisition of the Bluegrass 

Generating Station ('·Bluegrass Station"). 

Q. What is the purpose of your testimony in this proceeding? 

A. The purpose of my testimony is to describe and provide avigant's work with regard to 

evaluating the present value of various options considered by EKPC for mitigating ri sk 

associated with PJM "s Capacity Performance construct at the Bluegrass Station. 

avigant's methodolog ies and conclusions are fu lly detai led in the Bluegrass Capacity 

Penalty Risk Analysis provided herewith . 

Q. Are you sponsoring any exhibits as part of your testimony? 

A. Yes. My curriculum vitae is attached hereto as Attachment RL- 1, and a copy of the 

Bluegrass Capacity Penalty Risk Analys is is attached hereto as Attachment RL-2. Both of 

these documents were prepared by me or by individuals working di rectly under my 

supervision. 

1 See In the ,\Jal/er of Application of East Kentucky Power Cooperative, Inc. lo Transfer F11nc1ional Control of Certain 
Transmission Facilities lo P J i\,/ Interconnection, LLC. Order. Case 1 o. 201 2-00169, (Ky. P.S.C. Dec. 20, 20 12). 

2 See In the .\faller of the Application of East Kentucky Power Cooperative. Inc. for Approval to Amend its 
Environmental Compliance Plan and Recover Cosls p11rs11ant to its Environmental S11rcharge, Seulement of Certain 
Asset Retirement Obligations and Issuance of a Certificate of Public Convenience and Necessily and Other Relief, 
Order, Case o. 201 7-00376 (Ky. P.S.C., May 18, 20 18). 

3 See In the .\lauer of Application of East Kentt1cky Power Cooperative, Inc.for Approval oft he Acquisition of faisling 
Combustion Turbine Facilities from Blt1egrass Generation Company, LLC al 1he Bluegrass Generating Station in 
LaGrange, Oldham Counly, Kentucky and for Approval of the 1lssumplion of Certain Evidences of Indebtedness, 
Order, Case o. 20 15-00267, (Ky. P .. C. Dec. I, 2015). 

2 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Please briefly describe EKPC's Bluegrass Station. 

EKPC's Bluegrass Station consists of three simple-cycle natural gas-fired combustion 

turbines of 198 MW (winter) and 165 MW (summer) each located in Oldham County, 

Kentucky. Each Bluegrass unit has an unforced capacity ("UCAP") value in the PJM 

capacity market of approx imately 159 MW, yielding a station total of 477 MW. 

Historically, EKPC has relied on interruptib le service from an adjacent interstate natural 

gas pipeline operated by Texas Gas Transmission, LLC, to fuel the Bluegrass Station units. 

Please describe Navigant's work in this matter. 

avigant was retained by EKPC to determine the financial exposure EKPC may face ifthe 

Bluegrass Station is unable to perform as expected during PAHs, and particularly to 

perform a 20-year break-even ana lysis with respect to numerous alternatives under 

consideration to mit igate the risk of nonperformance due to natural gas unavailab ility. The 

options analyzed by avigant involved EKPC procuring firm gas supply (including short­

term firm and enhanced firm transportation), as well as developing alternati ve on-site 

backup fuel resources (including fuel oil and liquified natural gas, or LNG). Because the 

economics of each alternative examined is highly dependent on two (2) uncertain variables 

(namely the number of future PAHs in the EKPC PJM zone and the likelihood of gas 

pipeline interruptions at Bluegrass Station during these PAHs), avigant deve loped low, 

Mid and High cases to assess the im pact of these two (2) variab les on each alternative. 

What did your a nalysis conclude? 

I will let the fu ll report speak for itself, of course, but broadly speak ing each of the fue l 

alternatives identified for the Bluegrass Station (firm gas, L G. fue l oil) provides similar 

and substantial risk mitigation against a major, single-year Capacity Performance penalty. 

The fue l oil a lternati ve, which was ultimate ly selected by EKPC and is the impetus of this 
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8 Q. 

9 A. 

proceeding, is the lowest-cost alternative at the Bluegrass Station and represents the most 

economic means to mitigate capacity penalty risk. The fue l oil a lternative wil l provide 

valuable .. insurance" against high single year capacity penalties of as much as $79 million. 

Do you authenticate and adopt as part of your testimony the conclusions contained 

within the Bluegrass Capacity Penalty Risk Analysis attached hereto as Attachment 

RL-2? 

Yes. 

Does this conclude your testimony? 

Yes. 
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Ralph Luciani 1s a Director in the Energy Practice in Nav1gant s Washington D C office He has more 
than 25 years of consulting experience analyzing economic and financial issues affecting regulated 
industries Mr Luciani focuses on the electricity industry where he has assisted electric utilities and 
generating companies with business planning, resource planning, power solic1tat1ons , ratemaking, 
transmission cost-benefit studies, fuel and power supply contract negotiations and environmental 
compliance strategy 

He led the economic evaluation performed by the Eastern Interconnection Planning Collaborative (EIPC) 
in a two-year study of the expansion of the transmission system needed to support future generation Mr 
Luciani has also recently performed cost-benefit studies for electric ut1lit1es considering Joining a Regional 
Transm1ss1on Organization (RTO) In 2016, he oversaw the economic evaluation performed of renewable 
energy proposals in the New England Clean Energy RFP 

Mr Luciani has assisted clients and their legal counsel in the management of numerous complex lit1gat1on 
matters, including electric utility prudence and rate cases, and assessments of economic damages in 
commercial disputes He has appeared as an expert witness in a number of Federal Energy Regulatory 
Commission (FERC) and state public utility comm1ss1on regulatory proceedings 

Prior to 101ning Navigant, Mr. Luciani was a Vice President at Charles River Associates and a Director at 
Putnam Hayes & Bartlett, Inc He holds an M S in Industrial Administration from Carnegie Mellon 
University and a B S in Electrical Engineering and Economics from Carnegie Mellon University 

RTOs and Transmission 

,, RTO Cost -Benefit Stud ies . Performed a number of maier cost-benefit studies of RTOs over the last 
ten years and provided related testimony in state regulatory proceedings Coordinated a utility team 
1n implementing a trans1t1on into an RTO in 2015 

,, Transmission Planning On behalf of EIPC led the economic evaluation 1n a two-year study of the 
potential build-out of the transmission system 1n the eastern U.S needed through 2030 

,, Competitive Transmission. Assisted a transm1ss1on owner in developing transm1ss1on proposals in 
a RTO compet1t1ve bidding process to pass cost-benefit and reliability screens 
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,, RTO Administrative Costs and Rates. Served as the lead consultant in a FERC settlement 
process in which PJM establishing stated rates for the recovery of its administrative costs 

" Transmission Ratemaking . On a number of occasions filed testimony which developed OA TI 
transm1ss1on ancillary service. and reactive power rates 

" Transmission Costing Provided testimony and negotiated settlement agreements in a FERC 
settlement process regarding the assignment of costs for through and out transmission charges 

Generation and Power Marketing 

" Power Solicitations. Assisted electric utilities in conducting numerous solicitations for power 
including serving as an independent evaluator formulating the RFP, conducting bidder's conferences 
negot1at1ng term sheets and definitive agreements and obtaining regulatory approvals 

" Nuclear Power. Assisted a utility in negotiating the sale of a nuclear plant, developed the financial 
model used in a utility's application for DOE-supported financing of a new nuclear facility, and 
provided testimony on CWIP financing in rates to support new nuclear plants 

» Wind/Transmission Studies. Performed a number of wind/transmission cost-benefit studies . 
including analyzing the economics of installing 765 kV transm1ss1on lines to support new wind power 
in the Southwest Power Pool 

.. Generation Valuation Lecturer. 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 U S investor-owned utility 

" Power Marketing. Prepared several affidavits at FERC analyzing wholesale trading act1v1t1es of 
power marketers, developed utility cost-based rates for wholesale sales of capacity and energy and 
assisted counsel 1n reaching an arb1trat1on settlement regarding standby power charges 

., Stranded Cost Derivation. Presented testimony before four state utility comm1ss1ons on the 
quant1ficat1on of the stranded cost associated with the deregulation of generation 

Financial Evaluation 

" Cost of Capital. Testified before the U S Bankruptcy Court and assisted counsel in arb1trat1on 
proceedings regarding the proper discount rate to apply in assessing term1nat1on payments for 
wholesale power contracts and assessed capital structure and rates for use in FERC proceedings 

., Municipalization. Assisted an electric utility 1n deriving the exit charges to be assessed for a 
proposed munic1palizat1on of a portion of the electric utility s service territory 

., Mergers and Acqu isitions. Analyzed the potential acqu1s1t1on of electric ut11it1es and formulated 
transmission and distribution pro forma financials 
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.. Organizational Restructuring. Lead facilitator in a 12-month project that functionally unbundled the 
operation of an integrated electric utility into stand-alone profit centers 

Distribution and Retail 

.. Distribut ion Performance-Based Rates. Formulated a performance-based ratemaking (PBR) plan, 
for an electric utility, and presented the plan to the state public utility comm1ss1on 

.. Efficiency Programs. Developed a financial and rate incentive model for an electric utility to 
evaluate the impact on rates and earnings of adopting energy efficiency programs 

" Retail Market Strategy. Formulated models to assess the profitability of new retail loads in a 
compet1t1ve market and a product to reduce on-peak demand in residences 

Environmental and Fuel 

" Environmenta l Regulat ions. Assisted ut11it1es rn formulating strategies for Clean Arr Act prov1s1ons 
regarding S02 and NOx, and in assessing potential climate change regulations 

" Fuel Supply. Assisted an electric utility rn negotiating the terms of a buyout and replacement of a 
long-term coal supply contract, and in obtaining approval for the rate treatment 

.. Nuclear. Assisted counsel in ht1gat1on involving the responsibility for costs incurred in nuclear spent 
fuel storage and the estimation of damages related to steam generator replacement 

Director Navrgant Consulting Inc 
Vice President Charles River Associates 
Senior Vice President PHB Hagler Bailly 
Director, Putnam Hayes & Bartlett Inc 
Edison Engineer General Electric Company (GE) 

M S Industrial Administration Carnegie Mellon Un1vers1ty 
B S , Electrical Engineering and Economics. Carnegie Mellon University 

.. Testified before the Arkansas Kansas Kentucky Louisiana Maryland M1ss1ss1pp1, Missouri Ohio 
Pennsylvania Texas and Wisconsin public utility comm1ss1ons, the Ontario Energy Board the US 
Bankruptcy Court, the U S Postal Service Comm1ss1on and the Federal Energy Regulatory 
Commission (FERC) 
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Testimony or Expert Report Experience · 

... 
2017 Application of East Kentucky Power Cooperative, Inc. for Approval to 

Amend its Environmental Compliance Plan and Recover Costs 
Pursuant to its Environmental Surcharge and Issuance of a Certificate 
of Public Convenience and Necessity, Case No. 2017-00376 

2015 Application of Wisconsin Power and Light Company for a Certificate 
of Public Convenience and Necessity to Build an Approximately 650 
Megawatt Natural Gas-Fuel Power Plant, Docket No. 6680-CE-176 

2015 Application of East Kentucky Power Cooperative, Inc. for Approval of 
the Acquisition of Existing Combustion Turbine Facilities from 
Bluegrass Generation Company, LLC, Case No. 2015-00267 

2013 Westar Generating, Inc., Purchase Power Agreement, Analysis of the 
Affiliate Transaction under the Commission's Boston Edison Co. Re: 
Edgar Electric Energy Co., 55 FERC ~ 61,382 (1991) ("Edgar") 
Precedent, Docket No. ER13-1210-002 

2013 In the Matter of the Application of Duke Energy Ohio, Inc. For the 
Establishment of a Charge Pursuant to Revised Code Section 
4909.18. Case No. 12-2400-EL-UNC 

2012 Application of East Kentucky Power Cooperative, Inc. to Transfer 
Functional Control of Its Transmission Assets to the PJM 
Interconnection, l.L.C., PSC Case No. 2012-00169 

2012 Show Cause Order Directed to Entergy Arkansas, Inc. Regarding Its 
Continued Membership in the Current Entergy System Agreement 
and Regarding the Future Operation and Control of Its Transmission 
Assets, Docket No. 10-011-U 

2012 Application of Entergy Texas, Inc. for Approval to Transfer 
Operational Control of Its Transmission Assets to the MISO RTO, 
Docket No. 40346 

2012 Joint Application of Entergy Mississippi, Inc., and the Midwest 
Independent Transmission System Operator, Inc., for Transfer of 
Functional Control of Entergy Mississippi's Transmission Facilities to 
MISO, Docket No. 2011-UA-376 

2012 Joint Application of Entergy New Orleans, Inc. and Entergy Louisiana, 
L.L.C. Regarding Transfer of Functional Control of Certain 
Transmission Assets to the Midwest Independent Transmission 
System Operator, Docket No. UD-11-01 

2010 Application of Big Rivers Electric Corporation for Approval to Transfer 
Functional Control of its Transmission System to Midwest 
Independent Operator, Inc., Case No. 2010-00043 
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Commission 

Federal Energy Regulatory 
Commission 
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Texas State Office of 
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2010 Cost-based Revenue Requirement for the Provision of Reactive 
Supply and Voltage Control from Generation Sources under Schedule 
2 of the PJM Interconnection, L.L.C. Open Access Transmission 
Tariff, Docket No. ER10-865-000 

2010 Application by Ontario Power Generation Inc., Payment Amounts for 
Prescribed Facilities for 2011 and 2012, Docket No. EB-2010-0008 

2008 Application of Ameren Energy Marketing Company under Section 205 
of the Federal Power Act, Docket No. ER09-398-000 

2008 Application of Aquila, Inc. for Authority to Transfer Operational Control 
of Certain Transmission Assets to the Midwest ISO, Docket No. EO-
2008-0046 

2008 Arizona Public Service Company, Docket No. ER08-514-000 

2007-8 TransCanada Pipelines Ltd. vs. USGen New England, Inc., Case 
Number 03-30465 

2007 Application of Big Rivers Electric Corporation for Approval of 
Wholesale Tariff Additions, Case No. 2007-00455 

2006 Postal Rate and Fee Changes, Docket No. R2006-1 

2006 Arizona Public Service Company, Docket No. ERO? -23-000 

2006 Midwest Independent Transmission System Operator, Docket No. 
ER-05-6-001 

2006 Generic Issues, RP-2005-00201EB-2005-0529, 2006 Distribution 
Rates 

2005 Investigation of Practices of the California Independent System 
Operator, Docket No. EL-00-95-000 

2005 Investigation of Practices of the California Independent System 
Operator, Docket No. EL-00-95-000 

2005 Application of Southwest Power Pool for a Certificate of Public 
Convenience and Necessity, Docket No. 04-137-U 

2005 Application of Southwest Power Pool for a Certificate of Convenience, 
Docket No. 06-SPPE-202 

2005 Policy Issues Related to Southwest Power Pool, Case No. E0-2006-
0142 

2003 Investigation of Practices of the California Independent System 
Operator, Docket No. EL-00-95-000 

2003 Midwest Independent Transmission System Operator, Docket No. 
EL02-111-000 
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DISCLAIMER 

Confidentiality 

This report contains confidential and proprietary information. Any person acquiring this report agrees and understands that the 
information contained in this report is confidential and, except as required by law, will take all reasonable measures available to it by 
instruction. agreement or otherwise to maintain the confidentiality of the information. Such person agrees not to release, disclose, 
publish, copy, or communicate this confidential information or make It available to any third party, including, but not limited to, 
consultants. financial advisors, or rating agencies. other than employees, agents and contractors of such person and its affiliates 
and subsidiaries who reasonably need to know it in connection with the exerr:ise or the performance of such person's business. 

Disclaimer 

This report ("report') was prepared for East Kentucky Power Cooperative on terms specifically limiting the liability of Navigant 
Consulting, Inc. (Navigant), and is not to be distributed without Navigant's prior written consent. Nav1gant 's conclusions are the 
results of the exerr:ise of its reasonable professional judgment. By the reader's acceptance of this report, you hereby agree and 
acknowledge that (a) your use of the report will be limited solely for internal purpose, (b) you will not distribute a copy of this report 
to any third party without Navigant's express pnor written consent. and (c) you are bound by the disclaimers and/or limitations on 
liability otherwise set forth in the report. Navigant does not make any representations or warranties of any kind with respect to (i) the 
accuracy or completeness of the information contained in the report, (ii) the presence or absence of any errors or omissions 
contained in the report, (iii) any work performed by Navigant in connection with or using the report, or (iv) any conclusions reached 
by Navigant as a result of the report. Any use of or reliance on the report, or decisions to be made based on it, are the reader's 
responsibility. Navigant accepts no duty of care or liability of any kind whatsoever to you, and all parties waive and release Navigant 
from all claims, liabilities and damages, if any, suffered as a result of decisions made, or not made, or actions taken. or not taken. 
based on this report. 
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1. INTRODUCTION AND SUMMARY 

Navigant was retained by East Kentucky Power Cooperative (EKPC) to perform an evaluation of PJM 1 

capacity penalties during Performance Assessment Hours (PAHs) at the Bluegrass Generating Station 
(Bluegrass) under various potential alternative fuel arrangements. Bluegrass consists of three simple­
cycle natural gas-fired combustion turbines of 198 MW (winter) and 165 MW (summer) each located in 
Oldham County, Kentucky. Each Bluegrass unit has an unforced capacity (UCAP) value in the PJM 
capacity market of approximately 159 MW, yielding a station total of 477 MW.2 

Based on widespread generating unit unavailability during the January 2014 Polar Vortex event, PJM 
instituted capacity performance requirements for PJM generating resources, which phase in over the 
2016 to 2020 period . PJM calls PAHs in emergency conditions. and capacity performance resources 
must be available to provide energy during PAHs throughout the delivery year or be assessed non­
performance charges. Beginning in the 2020/21 PJM delivery year, Bluegrass is required to be bid as a 
capacity performance resource in the PJM capacity market and is subject to PJM non-performance 
charges if the units at the station fail to supply their UCAP during PAHs. 

Bluegrass could be unavailable during PAHs for two primary reasons, a forced outage or natural gas 
unavailability. For Bluegrass, non-performance charges would be about $1.4 million for a single PAH and 
could reach as high as $79 million in a single year. This compares to the annual value of Bluegrass in the 
PJM capacity market of $24 million using 2021 /2022 capacity performance prices. As a result , EKPC is 
considering alternatives to limit fuel unavailability at Bluegrass, including firm gas service during all or 
parts of the winter season and installation of back-up fuel oil or LNG capability. 

Table 1. Bluegrass Fuel Alternatives Overview 

Levelized Max 1-Year Penalty PV Benefits (Cost) across Additional Available PAHs 
Fuel Alternative Fixed Cost Across Scenarios Scenarios Relative to Needed to Breakeven with 

MS ear Examined MS Status Quo MS Status Quo over 20 ears 

Status Quo so.o $17 I $65 

24-hr STF Dec-Feb. $7.0 S1 I $4 ($91) to $10 60 

16-hr EFT Dec.-Feb. S5.5 $1 I $4 ($71) to S30 47 

24-hr STF Winter $1 1.7 $1 / $4 ($154) to ($52) 100 

16-hr EFT Winter $9.1 $1 / $4 (S120) to ($1 9) 79 

LNG $6.0 $1 / $4 ($78) to $23 51 

Fuel Oil $4.8 $1 / $4 ($62) to $38 42 

Each of the fuel alternatives identified for Bluegrass (firm gas, LNG, fuel oil) provides similar and 
substantial risk mitigation against a major single year capacity penalty. The fuel oil alternative is the 
lowest cost alternative at Bluegrass and represents the most economic means to mitigate capacity 
penalty risk. Over a 20-year period, Bluegrass would need to be available in only about 42 more PAHs to 
cover the cost of the fuel oil alternative. However, to reach this level of additional PAHs, there would 

' PJM Interconnection. LLC (PJM) is a regional transmission organization (RTO) that manages grid operations and administers the 

energy. capacity. and ancillary service markets in all or parts of 13 mid-Atlantic and Midwestern states. and the District of Columbia. 

Bluegrass summer rating of 165 MW mult1phed by (1 minus the Bluegrass EFOR of 3.60%) 
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need to be enough future PAHs in PJM in which there was a gas interruption on the pipeline serving 
Bluegrass during the PAHs. Based on the scenarios analyzed in this study, the fuel oil alternative may 
not pay for itself over 20 years in present value terms. If so, the fuel oil alternative sti ll will provide 
valuable "insurance" against high single year capacity penalties of as much as $79 million. 

Firm Gas Alternatives. At Bluegrass, firm transportation (FT) for gas can be procured from Texas Gas 
Pipeline for a full-year, or on a monthly basis under short-term firm (STF) at a higher monthly cost. With 
FT or STF, the contracted amount of firm gas must be spread evenly or "ratably" over the hours in a day 
(i. e., the maximum hourly amount is 1/241h of the total) , which makes it relatively costly for peaking 
capacity like Bluegrass. Enhanced firm service (EFT) is available at an extra cost which allows the 
maximum gas quantity in each hour to be 1/161h of the contracted amount. With natural gas unavailability 
being unlikely in the summer, Navigant examined the alternatives of procuring STF or EFT over the fu ll 
winter (November to March) and for a more cost-effective 3-month winter period (December to February). 

Fuel Oil/LNG Alternatives. Fuel oil capability at Bluegrass will require an estimated $63 million in capital 
along with additional annual fixed O&M cost and variable O&M charges. LNG capability is estimated to 
require $81 million in capital along with additional annual fixed O&M and fuel carrying costs. 

Levelized Cost of Fuel Alternatives. Table 1 shows the 20-year levelized fixed cost of the fuel 
alternatives, which range from $4.8 to $11 .7 million per year (2018$). These costs could be categorized 
as the cost of "insurance" against incurring major penalties. Fuel oil is the lowest cost alternative. 
Procuring EFT from December to February is the next lowest cost alternative, but, unlike fuel oil, does not 
cover fuel interruptions in any PAHs that could take place in the November or March winter months . 

Scenarios Examined. The economics of the Bluegrass fuel alternatives are highly dependent on two 
uncertain variables, the number of PAHs in the future in the EKPC PJM zone, and the likelihood of gas 
pipeline interruptions at Bluegrass during these PAHs. As shown in Table 2, Navigant developed Low, 
Mid and High cases to assess the impact of these two variables yielding 9 total scenarios (3 x 3) . 

Performance 
Assessment Hours 
Gas Interruption 
during PAHs 

Table 2. PAH and Gas Interruption Cases Analyzed 

Low Case Mid Case High Case 

Polar Vortex every 20 Years 
with 20 Winter PAHs 

5% (1 in 20 Winter PAHs) 

Polar Vortex every 10 Years, 
each with 20 Winter PAHs 

20% (1 in 5 Winter PAHs) 

Polar Vortex every 5 years, w/four 
times severity every 10 (80 PAHs) 

33% (1 in 3 Winter PAHs) 

The PAH cases are based on the frequency of a Polar Vortex event. Since 2012, there have been no 
PAHs relevant to EKPC other than during the 2014 Polar Vortex, which had 20 PAHs impacting the 
EKPC zone. To reflect more severe weather, a 80-PAH polar vortex event every 10 years was included 
in the High PAH Case, based on the most impacted region of PJM during the 2014 Polar Vortex. 

Natural gas in the EKPC region during the 2014 Polar Vortex was not interrupted at the EKPC Smith unit, 
or at Indiana PJM units served from the same pipeline as Bluegrass. However, there have been a 
number new gas plants on the Texas Gas Pipeline in the PJM area since 2014. The gas interruption 
cases above were selected to capture a potential range of gas interruptions. 

Risk Mitigation. To assess EKPC capacity penalty risk exposure, Table 3 shows the maximum single 
delivery year penalty incurred across the 9 scenarios examined. This maximum penalty would take place 
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during a polar vortex event year. As reference points, results for 0% and 100% gas interruption during 
PAHs are also shown (shaded). Each of the fuel alternatives similarly mitigates the maximum single year 
penalty across the nine scenarios examined, and thus are not listed separately. 

Table 3. Maximum Single-Year Penalty in Scenarios Examined (M$2018) 

Annual PAHs --> Polar Vortex (20 PAHs) Quadruple Polar Vortex (80 PAHs) 

Gas lnteruption in PAHs--> O"lo 5% 20"/o 33% 100% 0% 5% 20% 33% 100"/o 

Status Quo 

All Fuel Alternatives 

1.0 

1.0 

2.4 

1.0 

7.8 

1.0 

16.7 28.1 3.9 9.2 30.4 65.2 78.9 

1.0 1.0 3.9 3.9 3.9 3.9 3.9 

As shown, the fuel alternatives substantially reduce the potential maximum single year penalty, but the 
avoided penalty is dependent on the severity of the polar vortex event (e.g., 20 PAHs or 80 PAHs) and 
the level of gas interruption (e.g., 5%, 20%, or 33%). For example, if there is a 20-PAH polar vortex event 
and Bluegrass gas was interrupted during 20% of those PAHs (4 hours), the capacity penalty would be 
$7.8 million. The penalty is never zero in Table 3 given the non-fuel forced outage rate of Bluegrass 
(3.6%). 

PV BenefiU(Cost). Making Bluegrass available in a single PAH would avoid $1.4 million in non­
performance charges, but also yield $0.6 mill ion in bonus payments and $0.4 million in energy margins, 
yielding an incremental net benefit of $2.4 million. Comparing incremental net benefits to the levelized 
cost of each fuel alternative across the 9 scenarios examined yields the present value benefit (cost) range 
shown in Table 1. As shown, the range extends from a negative to positive benefit, with fuel oil having 
the highest benefits. 

The last column in Table 1 shows the increased number of available PAHs for Bluegrass to cover the 
fixed costs of each fuel alternative (i.e., a $0 present value) . The fuel oil alternative requires only an 
additional 42 available PAHs over the 20-year period. Given that penalty risk mitigation is similar (and 
substantial) across the fuel alternatives3 , the alternative with the lowest levelized cost (fuel oil) is the most 
economical alternative to select. However, to decide whether the fuel oil alternative is desirable relative 
to the Status Quo, risk mitigation must be assessed against cost. 

Risk/Cost Trade-off. Based on our assessment, the fuel alternatives may not pay for themselves under 
a "most likely" future of likely limited gas interruptions and should be viewed as a type of insurance 
against bad outcomes. This is illustrated for the fuel oil alternative in Figure 1, which shows the present 
value of benefits/( costs) over a 20-year period under a Low, Mid and High PAH Cases, as a function of 
gas interruption percentage at Bluegrass during PAHs. 

As shown, under the Mid PAH Case, gas interruption during PAHs would need to reach nearly 100% for 
the fuel oil alternative to achieve a positive overall present value benefit. Under the Low PAH Case, the 
fuel oil alternative never achieves a positive overall present value benefits. However, if PAH hours are 
more severe as in the High PAH Case, Bluegrass gas interruption during PAHs would need to be only 
about 20% or higher for the alternative to yield an overall present value benefit. 

3 However. within the firm gas alternatives. the 3-month (December to February) procurement of firm gas does not cover any PAHs 

caused by gas interruption that might take place in November or March. 
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The single year risk reduction results in Table 3 must be compared to net 20-year benefits in Figure 1 to 
weigh cost in comparison to risk. The fuel oil alternative may not pay for itself on a present value basis 
absent severe weather events and Bluegrass gas interruption . Just like any type of insurance, this must 
be weighed against the risk mitigation the fuel alternative provides by limiting single year penalties. 

Figure 1: PV Benefit/(Cost) of Fuel Oil Alternative as a Function of PAHs and Gas Interruption 

5250 

5200 

~ 
5150 

::E 
-;:;-
VI 
0 
~ 

5100 

~ 
c;:: 
G) 550 c 
G) 
c:o 

~ 
$0 

0% 30% 40% 50% GO"A. 90% 100% 

($50) 

($100) 
Gas Interruption During PAHs 

-+- Mid PAH Case High PAH Case __.,_ Low PAH Case 

Other Considerations 

• Fuel oil also would help hedge against short-term natural gas price spikes, and the new burners 
required could yield additional Bluegrass operating hours without exceeding annual NOx limits. 

• Forced outage rates can be higher for dual-fuel units switching fuels, particularly during severe 
weather, if the dual-fuel capability is not regularly tested. 

• If fuel oil or LNG is heavily used during a short period, there is the potential for the alternative fuel 
to run out, particularly if transportation to Bluegrass is limited by a weather event. 

• Firm gas service can be turned "on" or "off' as future events unfold. However, firm transportation 
may not be available if not contracted for a longer time-frame. 

• Limiting firm gas to selected months does not mitigate the lower, but still finite, risk of fuel 
unavailability during a PAH in the other months, while fuel oil and LNG largely mitigate this risk. 

• Firm gas contract prices are negotiable and could be less than the maximum tariff rates used 
here. With STF, overage charges could be used to allow for additional delivery in an hour; 
however, the long-term reliance on the use of overage during a PAH is likely problematic. 
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• With capacity performance in place, the likelihood of PAHs should be reduced as owners seek to 
ensure their plants will be available. This may also increase hourly balancing ratios from recent 
history, making penalties higher and bonuses lower in a given PAH. 

• Use of on-site LNG as a back-up fuel for CTs in the Midwestern U.S. is relatively uncommon, 
making the potential costs for this alternative more uncertain. 

• Other uncertainties such as changes in the PJM capacity performance rules, and early retirement 
of Bluegrass for unrelated reasons, were not considered in this analysis. 
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2. BACKGROUND AND ASSUMPTIONS 

2.1 Historical Performance Assessment Hours 

PJM's non-performance charge was formulated by PJM assuming an average of 30 PAHs during any 
delivery year, although actual PAHs in recent years have been much lower, including in 2014 during the 
Polar Vortex event. EKPC has not had a PAH called specifically for the EKPC PJM zone since joining 
PJM, so the best estimate of PAHs for Bluegrass is those called for the full PJM region. As shown in 
Table 5, there were about 20 PAH for the full PJM RTO in the 2013/14 delivery year during the Polar 
Vortex, but no PAHs in the last four years. PJM has stated that a Polar Vortex event like that in 2014 
could be expected to take place about once every 10 years.4 

Table 4. PJM Annual Performance Assessment Hours (PAHs) for Full PJM RTO 

Delivery Year Winter Months Other Months Total 
- - - -- - -

2012/13 0 0 0 
2013/14 20.27 0 20.27 
2014/15 0 0 0 
2015/16 0 0 0 
2016/17 0 0 0 
2017/18 0 0 0 

2.2 Potential Bluegrass Capacity Penalties 

The non-performance charge would be about $1.4 million if the entire Bluegrass station was unavailable 
during a single PAH.5 While non-performance penalties for a particular unit have an annual cap, 
Bluegrass could potentially face an annual penalty of as high as $79 mill ion if the station were unavailable 
during enough PAHs. This compares to the annual value of Bluegrass in the PJM capacity market of $24 
mill ion per year using the most recent 2021/22 delivery year price of $140/MW-day for capacity 
performance resources in the Rest of RTO region . 6 

Table 5. Potential Annual Penalties for Bluegrass if Unavailable During PAHs ($M 2018) 

A 
1 
PAH Potential Annual Non- Bluegrass Capacity Value Potential Annual Penalty as 

nnua s Performance Penalty (M$) @2019/20 price (M$) % of Annual Capacity Value 

10 

30 

58 or more 

$14 

$41 

$79 

$24 

57% 

170% 

325% 

' PJM Response to FERG Data Request for January 2014 Weather Events ( .f //www PJQ'l cori - m d , '> ~orts 

JI 1 4 j II l l o2 1 ) 

5 Penalty of $3,687/MWh multiplied by Bluegrass station UCAP of 477 MW and applying a 78.5% Balancing Ratio. The penalties for 

each unit are subject to an annual cap of 150% of Net CONE. Actual hourly penalties could be higher or lower depending on the 

balancing ratio during the hour. 
6 $140/MW-day • 477 MW UCAP • 365 days 
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2.3 Bluegrass Existing Fuel Supply 

Natural gas is delivered to Bluegrass by the Texas Gas Transmission pipeline under interruptible service. 7 

The Texas Gas system (see Figure 1) is composed of 6,025 miles of pipeline having an average daily 
throughput of approximately 2.4 billion cubic feet (Bcf) per day in 2016; and has nine natural gas storage 
fields located in Indiana and Kentucky, which have approximately 84.3 Bcf of working gas capacity.8 

Figure 2: Texas Gas Transmission Pipeline 

Texas Gas Transmission 

2.4 Bluegrass Fuel Alternatives 

Given the size of the potential capacity penalties, EKPC is considering alternatives to avoid or limit 
natural gas unavailability, including firm gas service, and installation of fuel oil or LNG storage. 

7 IT service is subject to interruption both at the receipt and delivery points, with a scheduling priority based on an economic queue. 

Firm natural gas supplies which require fixed monthly charges are usually not economic to procure for simple cycle combustion 

turbines given the relatively low number of hours that the units are called upon to operate over the year. 

• The principal sources of supply for Texas Gas are regional supply hubs and market centers: offshore Louisiana; Perryville, 

Louisiana; Henry Hub; Agua Dulce; and Carthage, Texas; Wellhead supplies: Fayetteville Shale in Arkansas, East Texas. northern 

and southern Louisiana and Mississippi ; and Canadian natural gas through a pipeline interconnect with Midwestern Gas 

Transmission Company at Whitesville, Kentucky. 0 s )< 
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At Bluegrass, natural gas firm transportation can be procured from Texas Gas Pipeline for a fu ll -year 
(FT)9 , or for a short-term firm (STF)10 monthly basis at a higher monthly reservation price. With FT or 
STF, the contracted amount of firm gas must be spread over the hours in a day evenly (i.e., the maximum 
hourly amount is 1/241h of the total), which makes it relatively prohibitive in cost for a peaking unit like 
Bluegrass. Enhanced firm gas service (EFT) 11 is available at an extra cost which allows the maximum 
gas quantity in each hour to be 1 /161h of the contracted amount. With natural gas unavailability being 
unlikely in the summer, we examined the alternatives of procuring STF or EFT over the full winter 
(November to March) and for a more cost-effective 3-month period (December to February) . 

Fuel oil or LNG capability and storage would require a significant one-time capital cost to implement at 
Bluegrass, as provided by EKPC, along with annual fixed O&M and fuel carrying costs. The estimated 
cost of each fuel alternative is summarized in Table 6. 

Table 6. Annualized Cost of Bluegrass Fuel Alternatives 

0 T. C .t 1 A 1 C t Total Levelized Annual . ne- 1me ap1 a nnua os s 
Fuel Alternative Cost (2020 Norn$) $M 2018) Cost ~~e~~~8Years 
STF Gas Dec-Feb. $7.0 $7.0 

EFT Gas Dec.-Feb. $5.5 $5.5 

STF Gas Winter $11.7 $11.7 

EFT Gas Winter $9.1 $9.1 

LNG $81.0 $0.5 $6.0 

Fuel Oil $62.8 $0.5 $4.8 

2.5 Penalties and Benefits 

Non-performance penalties collected by PJM in any PAH are distributed back as bonus revenues to any 
generating units that performed above their expected performance value during the PAH. As PAHs are 
generally driven by extreme weather, high energy prices also usually take place during PAHs resulting in 
high energy margins for any units available to operate. Based on historical EKPC prices during winter 
PAHs over the 2013/14 delivery year (which accounts for all of the recent winter RTO-wide PAHs), we 
assumed Bluegrass energy margins would be approximately $600/MWh (2018$) during winter PAHs. 

9 Firm Transportation Service (FT): Provides customers with nominated firm transportation service from designated receipt points to 

designated delivery points. The firm transportation contract demand must be a daily transportation quantity which is the same for 

each day of the contract term, which term must be for at least 12 consecutive months of service. FT Service provides customers 

with firm hourly deliveries up to 1/24th of their firm transportation contract demand. 
10 Short Term Firm Transportation Service (STF). Similar to Texas Gas' FT Rate Schedule except that STF shall be for a term of 

less than 12 consecutive months, or the daily contract demand may vary by month or season over the term of an agreement one 

year or longer in length. The seasonal nature of this service is reflected in its peak (winter) and off-peak (summer) rates. 
11 Enhanced Firm Transportation Service (EFT): Available to Texas Gas customers who have transportation service agreement 

under the FT or STF Rate Schedule. EFT service permits customers to receive deliveries of gas at a variable hourly flow rate up to 

one-sixteenth (1/16th) of their contract demand except when given notice to customers that EFT service is unavailable. 
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As shown in Table 7, if Bluegrass is unavailable during a winter PAH, non-performance charges of 
$3,687/MWh would apply to the Bluegrass station UCAP of 477 MW multiplied by a 78.5% Balancing 
Rat io (BR), yielding a charge of $1 .4 million (2018$). 12 If Bluegrass is available, 1) bonus payments of 
$2,949/MWh 13 would apply to the 594 MW winter rating net of the UCAP times BR obligation, and 2) 
energy margins of $600/MWh would apply to the 594 MW output, yielding a benefit of $1.0 million. Thus, 
the net incremental benefit of being available during a single winter PAH is about $2.4 million (2018$). 

Table 7. Net Benefit of Bluegrass Being Available During a Winter PAH ($2018) 

--------- Benefit I (Cost) --------

$/MWh Applicable MW Total M$ 

If Unavailable: Non-Performance ($3,687) 374 UCAP*BR ($1.38) 

If Available : Bonus Payment $2,949 220 ICAP-{UCAP*BR) $0.65 

Energy Margin $600 594 ICAP $0.36 

$1.00 

Net Incremental Benefit of Being Available $2.38 

ICAP= 594 MW, UCAP = 477 MW, Balancing Ratio (BR) = 0. 785 

2.6 Breakeven PAH for Each Alternative 

Using the above net benefit for the Bluegrass station being available during a PAH, the breakeven 
number of PAHs for each fuel alternative to cover its levelized costs over 20 years can be calculated. As 
shown in Table 8, Bluegrass would only need to become available in an additional 42 winter PAHs over a 
20-year period for the fuel oil to become economic. While this is a relatively low number of hours over 20 
years, a key question is: 1) how often PAHs will take place in PJM in the future, and 2) how often would 
gas be interrupted at Bluegrass during these PAHs thereby making the fuel alternative relevant. 

Table 8. Additional Available PAHs Needed to Breakeven for Fuel Alternatives ($M 2018) 

Levelized Annual Net MS Benefit of Being Additional Available PAHs 
Fuel Alternative Cost (M$) Available per PAH over 20 Years to Breakeven 

A B Affi*W 
-- - - - . 

STF Gas Dec-Feb. $7.0 $2.33 60 

EFT Gas Dec.-Feb. $5.5 $2.33 47 

STF Gas Winter $11.7 $2.33 100 

EFT Gas Winter $9.1 $2.33 79 

LNG $6.0 $2.33 51 

Fuel Oil $4.8 $2.29 42 

12 BR is the ratio of actual PJM generation to total committed PJM generation in the PAH. 78.5% was the average BR in 2014-16 . 
13 This S/MWh figure would be identical to the non-performance charge, except a 20% dilution in bonuses is assumed for demand 

response coming on-line during a PAH and for selected excusals by PJM. Actual PJM data over time will help refine this figure. 
1
• These net benefit per PAH figures incorporate the energy margins for each alternative ($650/MWh for firm gas, $662/MWh for 

LNG (pre-purchased at a non-peak price) . and $5781MWh for fuel oil). The net benefit is reduced by the Bluegrass EFOR of 3.6%, 

because if the plant is on forced outage, the fuel alternative will not provide a benefit. Start-up costs are not included. 
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3. SCENARIO ANALYSIS 

3.1 Number of Future PAHs 

PJM has noted that the chance of a 2014 Polar Vortex event is approximately one in 10 years. As shown 
in Table 9, Navigant developed three PAH Cases, Low, Mid and High, to analyze based on the PAHs in 
2014 during the 2014 Polar Event. In the Low PAH Case, a Polar Vortex event was assumed to take 
place in the EKPC zone once during the 20-year evaluation period. In the Mid PAH Case, a Polar Vortex 
event was assumed to take place once every 10 years, or twice during the 20-year evaluation period . 

Table 9. PAH Cases Analyzed 15 

Low PAH Case Mid PAH Case High PAH Case 

Performance 
Assessment Hours 

Polar Vortex every 20 Years 
with 20 Winter PAHs 

Polar Vortex every 10 Years, 
each with 20 Winter PAHs 

Polar Vortex every 5 years, with 
quadruple severity every 10 years 

(80 PAHs) 

In the High PAH Case, a Polar Vortex event is assumed to take place every 5 years, or 4 times during the 
20-year evaluation period. In addition, in the High PAH Case, two of the Polar Vortex events are 
assumed to have 4 times as many PAHs during that winter, based on the PAHs that took place in the 
most impacted region of PJM during the 2014 Polar Vortex. Whi le these cases are intended to capture 
the possible range of PAH outcomes, in practice, the actual number of PAHs in the EKPC zone could be 
outside of the ranges modeled here. 

3.2 Likelihood of Bluegrass Gas Interruption 

The overall economics of the fuel alternatives at Bluegrass depend predominately on whether gas wi ll be 
interrupted at the station during a PAH. Absent gas interruption, only a forced outage would result in 
significant capacity penalties, and this forced outage risk is similar with or without firm gas or back-up 
fuel. 16 There are a number of considerations in evaluating the likelihood of gas interruption at Bluegrass: 

• Natural gas was not interrupted at the EKPC Smith station during the 2014 Polar Vortex PAHs. 17 

• Gas was not interrupted for other PJM units in Indiana located on the Texas Gas pipeline during 
the 2014 Polar Vortex.18 

• There were no winter PAHs affecting EKPC in 2015 through 2018, thus there is no data as to 
whether natural gas would have been interrupted at Bluegrass since the 2014 Polar Vortex. 

15 In all cases. 7 non-winter month PAHs were assumed to take place. with no gas interruption at Bluegrass during those PAHs. For 

simplicity. no PAHs were modeled in years without a Polar Vortex event. PJM analysis of h1stoncal data suggests that no winter 

PAHs occurred over a ten-year sample period outside of the year with the Polar Vortex event. 
16 A separate analysis of the impact of forced outages rates on capacity penalties is presented later in this report . 

11 Bluegrass was not a generating resource in PJM until EKPC's acquisition of the station in 2015. Smith has access to three 

pipelines, v..tiile Bluegrass is only served by the Texas Gas pipeline 
18 Specifically, the Texas Gas pipeline was not included in the list of interrupted pipelines in PJM's Analysis of Operational Events 

and Market Impacts During the January 2014 Cold Weather Events ( 

) . Bluegrass 

was not a part of PJM at the time, but other PJM units were served by the pipeline. 
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• With much more natural storage in western PJM than in eastern PJM, the likelihood of gas 
interruption is likely lower in the west (e.g., EKPC). 

• There have been recent coal retirements and natural gas-fired additions in the Ohio, Indiana, 
Kentucky, and Tennessee region of the Texas Gas pipeline since winter 2014, possibly placing 
additional strain on gas supplies. Several more are planned in the next few years. 

• Longer term, there may be additional development of shale gas in Western Kentucky near the 
Texas Gas pipeline that potentially could increase local gas supplies. 

Given this uncertainty in the level of gas interruptions, to help frame the evaluation of risk, three gas 
interruption scenarios were developed and evaluated as shown in Table 10. In the Low Gas Interruption 
Case, a 5% chance of gas interruption (1 in 20 hours) at Bluegrass during a winter PAH was assumed. In 
the Mid Gas Interruption Case, a 20% chance (1 in 5 PAHs) was assumed. In the High Gas Interruption 
Case, a 33% chance of gas interruption (1 in 3 PAHs) was assumed. 

Table 10. Gas Interruption Cases Analyzed 

Low Case Mid Case High Case 

Gas Interruption During PAHs 5% (1 in 20 Winter PAHs) 20% (1 in 5 Winter PAHs) 33% (1 in 3 Winter PAHs) 

Again , gas interruption during PAHs could be outside of these ranges. Given the 2014 Polar Vortex 
experience, there may be no gas interruption at Bluegrass during PAHs in any particular year. If so, the 
levelized cost of the fuel alternative could be viewed as the cost of "insurance" purchased in which the 
were no offsetting "claims". 

3.3 Scenario Analysis 

The PAH and gas interruption cases were combined to create 9 scenarios, and non-performance 
charges, bonus payments and energy margins were calculated and netted for each scenario. The 
analysis was performed over a 20-year period from the 2020/21 delivery year to 2039/2040. 19 

3.3.1 Risk Mitigation: Maximum Annual Penalty Under Each Fuel Alternative 

To assess EKPC capacity penalty risk exposure, Table 11 shows the maximum sing le delivery year 
penalty incurred across the 9 scenarios examined. This maximum penalty takes place during a polar 
vortex event year. As reference points, results for 0% and 100% gas interruption during PAHs are also 
shown (shaded) . Each of the fuel alternatives similarly mitigates the maximum single year penalty across 
the nine scenarios, and thus are not listed separately. 

'
9 A 2.0% inflation rate was assumed, and a 5.93% EKPC discount rate was applied to determine present values. See Appendix A 

for a detailed list of input assumptions applied. 
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Table 11. Bluegrass Maximum Annual Capacity Penalty (M$ 2018) 

Annual PAHs --> Polar Vortex (20 PAHs) Quadruple Polar Vortex (80 PAHs) 

Gas lnteruption in PAHs--> O"lo 5% 20"/o 33% 100% 0% 5% 20% 33% 100% 

Status Quo 

All Fuel Alternatives 

1.0 

1.0 

2.4 

1.0 

7.8 

1.0 

16.7 28.1 

1.0 1.0 

3.9 9.2 30.4 65.2 78.9 

3.9 3.9 3.9 3.9 3.9 

As shown, the fuel alternatives substantially reduce the potential maximum single year penalty, but the 
avoided penalty is dependent on the severity of the polar vortex event (e.g., 20 PAHs or 80 PAHs) and 
the level of gas interruption (e.g., 5%, 20%, or 33%). For example, if there is a 20-PAH polar vortex event 
and Bluegrass gas was interrupted during 20% of those PAHs (4 hours), the capacity penalty would be 
$7.8 million. The penalty is never zero in Table 11 given the forced outage rate of Bluegrass (3 .6%). 

3.3.2 Present Value Benefit (Cost) under each Alternative 

While Table 11 above focuses on non-performance charges , the economic impact of the fuel alternatives 
must take into account the significant impact of bonus payments and energy margins that would be 
obtained place during a PAH if Bluegrass is available to operate. Captured in Table 12 is the present 
value of each fuel alternative relative to the Status Quo, under a Low, Mid and High number of future 
PAHs, and a Low, Mid and High probabil ity of gas interruptions during these winter PAHs. For results 
framing, 0% and 100% gas interruption during winter PAHs are also included (shaded rows) . 

As shown in Table 12A and 12B, in the Low and Mid PAH Cases, none of the alternatives yield a positive 
present value if gas interruption is 33% or lower. In the High PAH Case (Table 12C), the fuel oil 
alternative has a positive present value if gas interruption is just above 20% or higher, and the two 
December to January firm gas options yield a positive present value if gas interruption levels are 33% or 
higher. 

As shown in Table 12B, if there is a polar vortex every 10 years (Mid PAH Case) , and the Bluegrass gas 
interruption percentage during the polar vortex is 20% (Mid Gas Interruption Case) , then the present 
value benefit of the fuel oil alternative would be negative $50 million, a net cost. In effect, the fuel oil 
alternative saves $13 million (2018 present value) of the alternative's $63 million full cost (2018 present 
value) by allowing Bluegrass to be available during some of the PAHs when it otherwise would not. 
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Table 12. Present Value Benefits/(Cost) of Each Fuel Alternative (MS, 2018 Present Value) 

A. Low PAH Case (1 Polar Vortex in 20 years) 

Gas Interrupt % STF (Dec-Feb) EFT (Dec-Feb) STF-Winter EFT-Winter LNG Fuel Oil 

0% ($93) ($73) ($155) ($121) ($80) ($63) 

5% ($91) ($71 ) ($154) ($120) ($78) ($62) 

20% ($87) ($66) ($149) ($115) ($73) ($57) 

33% ($82) ($62) ($145) ($111) ($69) ($53) 

100% ($61) ($41) ($123) ($189) ($47) ($32) 

8 . Mid PAH Case (1 Polar Vortex every 10 years) 

Gas Interrupt % STF (Dec-Feb) EFT (Dec-Feb) STF-Winter EFT-Winter LNG Fuel Oil 

0% ($93) ($73) ($155) ($121) ($80) ($63) 

5% ($90) ($70) ($152) ($118) ($76) ($60) 

20% ($80) ($60) ($142) ($108) ($67) ($50) 

33% ($71) ($51) ($133) ($100) ($58) ($42) 

100% ($27) ($7) ($89) ($56) ($14) $1 

C. High PAH Case (1 Polar Vortex every 5 years, w/Quadruple Severity every 10 years) 

Gas Interrupt % STF (Dec-Feb) EFT (Dec-Feb) STF-Winter EFT-Winter LNG Fuel Oil 

0% ($93) ($73) ($155) ($121) ($80) ($63) 

5% ($78) ($57) ($140) ($106) ($64) ($48) 

20% ($31) ($11) ($193) ($59) ($17) ($2) 

33% $10 $30 ($52) ($19) $23 $38 

100% $176 $196 $114 $147 $190 $200 

3.3.3 Forced Outage Impacts 

Forced outage rates at Bluegrass will impact the non-performance charges and bonus revenues during 
PAHs. The higher the Bluegrass forced outage rate, the less value the fuel alternative has (if the plant is 
forced out during a PAH, having fuel available will not matter) . During the 2014 Polar Vortex, forced 
outages driven by the extreme cold were a significant issue in plant unavailability in PJM. Based on data 
for natural gas plants during the Polar Vortex throughout PJM, we estimated an 18.3% EFOR could 
apply. As shown in Table 13, a high EFOR will mostly impact the present value benefit (cost) in the High 
PAH Case, when the value of the fuel alternative is most significant. 
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Table 13. PV Benefit (Cost) of Fuel Oil Alternative as Bluegrass EFOR Varies 

Annual PAHs ··> Low PAH Case Mid PAH Case High PAH Case 

Gas lnteruption in PAHs--> 5% 20% 33% 5% 200/o 33% 5% 200/o 33% 

0% EFOR 

3.6% EFOR (Base Case) 

18.3% EFOR 

3.4 Summary of Results 

(62) (S7) (S2) 

(62) (S7) (S3) 

(62) (S8) (S4) 

(60) (SO) (41) 

(60) (SO) (42) 

(61) (S2) (4S) 

(47) 0 41 

(48) (2) 38 

(SO) (11) 22 

Each of the fuel alternatives identified for Bluegrass (firm gas, LNG, fuel oil) provides similar and 
substantial risk mitigation against a major single year capacity penalty. The fuel oil alternative is the 
lowest cost alternative at Bluegrass and represents the most economic means to mitigate capacity 
penalty risk. EFT firm gas for the three-month period from December to February is the next lowest cost 
alternative but will not cover any PAHs in which there would be fuel interruption in November or March. 
Over a 20-year period , Bluegrass would need to be available in only about 42 more PAHs to cover the 
cost of the fuel oil alternative. However, to reach this level of additional PAHs, there would need to be 
enough future PAHs in PJM in which there was gas interruption on the pipeline serving Bluegrass during 
those PAH s. Based on the scenarios analyzed in this study, the fuel oil alternative may not pay for itself 
over 20 years in present value terms. If so, the fuel oil alternative still will provide valuable "insurance" 
against high single year capacity penalties of as much as $79 million. 
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4. APPENDIX A- KEY ASSUMPTIONS 

1. PAH Cases (winter only), based on 2014 Polar Vortex RTO-wide PAH 
a. Base: Polar Vortex every 10 winters 

i. 2023/24: 20 PAH, 11 in one day 
ii . 2033/34: 20 PAH, 11 in one day 

b. Low: Polar Vortex every 20 winters 
i. 2028/29: 20 PAH, 11 in one day 

c. High: Polar Vortex every 5 winters, with quadruple severity every 10 winters 

p 18 f 19 . 

i. Quadruple is roughly similar to the BG&E PAH during the 2014 Polar Vortex for 
January with an EKPC-level polar vortex in December and February 

ii. 2023/24: 79 PAH, 11 in one day (3 t imes) 
iii. 2028/29: 20 PAH, 11 in one day 
iv. 2033/34: 79 PAH, 11 in one day (3 t imes) 
v. 2038/39: 20 PAH, 11 in one day 

2. Key Assumptions 
a. Bluegrass parameters 

i. Winter capacity of 198 MW per unit, 3 units 
ii. EFOR: 3.6% (base) , units either fully on or out during PAH (no partial outages) 
iii. UCAP: 159 MW per unit (summer 165 MW * (1 - 3.6% EFOR)) 
iv. Heat Rate: 10.80 mmBtu/MWh, Variable O&M: $3.15/MWh (2018$) 
v. Non-fuel Start Cost: $9.517 per start (2018$), Start Fuel: 350 mmBTu per start 

b. EKPC discount rate (nominal): 5.91 % (EKPC average interest rate on long-term debt 
year-end 201 7 of 3.94% multiplied by a 1.50 TIER) ; Inflation : 2.0% per year 

c. Bluegrass Capacity Penalties/Bonus 
i. PAH Hourly Penalty/(Bonus) = Expected Performance - Actual Performance 

1. If negative, penalty at penalty payment rate, up to annual maximum 
2. If positive, bonus at bonus payment rate 

ii. Expected Performance: UCAP (159.06 MW) * Balancing Ratio 
iii. Actual Performance: Winter ICAP (198 MW) or full out (0 MW) 
iv. Balancing ratio winter: 78.5% 

1. Based on average balancing ratio during 2014-2016 PAHs per PJM "CP 
Market Seller Offer Caps for 202012021 and 202112022 Delivery Year'' 

2. Balancing Ratio is Actual PJM GenerationfTotal Committed Generation 
v. Bonus Payment Dilution Factor 80% 

1. Reduces PAH bonus payments based on estimate of entry of non-CP 
capacity (e.g., DR) and PJM excusals for non-performance during PAH. 

vi. Net CONE in EKPC region of 321 .57 $/MW-day for 2021/22 ($303.0 in 2018$) 
1. Per 2021/2022 RPM Base Residual Auction Planning Period Parameters 

vii. Performance penalty of $3,687 per MWh (2018$) 
1. [LOA Net CONE ($/MW-day) * Days in Delivery Year]/30 

viii . Bonus payments of $2 ,949 per MWh (2018$) 
1. Performance penalty multiplied by Dilution Factor 

ix. Annual penalty cap of $165,905 per UCAP MW-year (2018$) 
1. Annual Stop Loss= 1.5 * LOA Net CONE * Days in Delivery Year 
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EXHIBIT F - Attachment RL-2 
Pa e19 f19 . 

i f ~ 
Bluegrass Capacity Penalty Risk Analysis 

x. Summer season has 7.0 PAH impacting Bluegrass in all scenarios in all years 
1. Bluegrass would incur penalties in summer PAH hours at its 3.6% EFOR 
2. Impacts amount of annual penalty cap that can take place in winter 

d. Alternative Costs 
i. Firm Gas 

1. 2138.4 0th/hour per hour per unit (10.8 heat rate • 198 MW winter) 
a. Amount of gas needed for maximum output chosen to allow for 

full plant output during PAHs to accrue bonus revenues 
2. STF: $15.17/Dth winter month reservation charge (2018$), 24-hour 

ratable take, procured for December to February, or all 5 winter months. 
3. EFT: $17 .80/Dth per month reservation charge (2018$) , 16-hour ratable 

take, procured for December to February, or all 5 winter months. 
a. Current Texas Gas Pipeline STF and EFT rates set in 2015 

inflated to 2018$ to reflect long-term 20-year rate expectation. 
ii. Diesel option 

1. $62.8 million capital (nominal dollars 2020 ISO) + $467 thousand annual 
fixed O&M (2018$) 

2. No heat rate change, enough fuel oil is stored to cover PAHs 
3. Variable O&M increase of $0.98/MWh under fuel oil operation 
4. Unit start cost increased by 1.3 factor under fuel oil operation 
5. Fuel price hedge value of fuel oil in non-PAH hours not considered 
6. Additional Bluegrass operation from new burners (NOx) not considered 

iii. LNG option 
1. $81 million capital (nominal dollars 2020 ISO) + $467 thousand annual 

fixed O&M (2018$) 

e. Energy Margins during Winter PAH 
i. EKPC LMP during Winter PAH of $718/MWh (2018$), all years 

1. Average LMP at EKPC during 2014 Polar Vortex PAH Hours 
ii. Natural Gas 6.07 $/mm Btu (2018$), all years 

1. 2014 natural gas prices during 2014 Polar Vortex (weighted by PAH 
hours) plus $0.1692/Dth transmission charge, escalated to 2018$ 

iii. LNG: 4.91 $/mmBtu (2018$), all years 
1. LNG Price at Lake Charles, LA + transmission adder 

iv. Fuel Oil : 12.58 $/mmBtu (2018$), based on diesel cost at Spurlock 
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')"' _ _, 

Q. Please state your name, business address, and occupation. 

A. My name is am Yoder and my busine s address is 9400 Ward Parkway, Kansas 

City, MO 64 11 4. I am a Project Manager for Burns & McDonnell Engineering 

Company, Inc. ("" Burns & McDonnell"'). 

Q. Please briefly de cribe the business conducted by Burns & McDonnell. 

A. Burns & McDonnell i a full-service engineering, architecture, con truction, 

environmental and consulting solution firm , based in Kansas City, Missouri . Our 

staff o f 5.700 include engineers. architects, construction profes ionals, planners, 

estimators. economi t , techn icians and scientists. repre enting virtually al l de ign 

di sc iplines. We plan, des ign, permit. construct and manage fac ilitie a ll over the 

world. 

Q. Please state your education and profe sional expe rience. 

A. I have a B.S. in Chemica l Engineering and B.S. in Mathematics from the niver ity 

of Missouri. Columbia. 2007. I have v.orked for Bum & McDonnell for I 0 years 

and I am a Professional Engineer in the Commonwea lth of Kentucky. 

Q. Please provide a brief description of your duties at Burns & McDonnell. 

A. I am a Project Manager with Burn & McDonnell" s Energy Division. I am 

responsible for upervi ing and coordinating engineering sta ff, de ign. project 

chedule and cost. project plann ing. mu lti-contract coordination and management, 

and serve a the primary I iai on with the CI ient. 

Q. What is the purpo e of your testimony in this proceeding? 

A. The purpose of my testimony i to de cribe the role of Burn & McDonnell in 

helping EKPC e aluate and de elop strategies for mi tigating fu el ri k at its 
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Bluegrass Generating Station ("Bluegrass Station") associated with the PJM 

Interconnection, LLC ( .. PJM") Capacity Performance construct. wi ll al so 

describe and authenticate the screening level cost and feasibility anal ys is 

(""Screen ing Analysis"), as we ll as the Project Scoping Report ("'Scoping Report"). 

that Burns & McDonnell prepared on behalfof EKPC related to thi s proceed ing. 

Are yo u sponsoring any exhibits as part of your testimony? 

Yes. My curriculum vitae is attached hereto as Attachment SY-I ; a copy of the 

Screening Analysis is attached hereto as Attachment SY-2; and a copy of the 

Scoping Report is attached hereto as Attachment SY-3. These documents were 

prepared by me or by individ uals working directly under my superv ision. 

Please briefly describe EKPC's Bluegrass Station. 

EKPCs Bluegrass Station is a 567 MW net winter output faci li ty with three (3) 

natural gas- fired sim ple cycle Siemens 50 I FD2 combustion gas turbines located 

just outside the city of La Grange in Oldham County, Kentucky. Historicall y, 

EKPC has relied on fue l from an adjacent interstate natural gas pipeline operated 

by Texas Gas Transmiss ion, LLC, to operate the Bluegrass Station units. 

Please describe EKPC's initial engagement of Burns & McDonnell with 

respect to this matter. 

EKPC originally retained Burns & McDonnell to perform an assessment of its 

Bluegrass Station to identify screening level cost and project feasibility assoc iated 

with deve loping ultra- low-sulfur-d iesel fuel oil ( .. fue l oil") or liquefied natural gas 

( .. L G .. ) as on-site backup fuel supply resources. As part of its assessment, Burns 

& McDonne ll examined various fue l oil and LNG alternatives for the Bluegrass 
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Q. 

A. 

Station with respect to backup fuel duration, practicabi lity/feas ibility, indicative 

capital costs, operational and maintenance impacts, industry experience, and 

estimated performance and em iss ions impacts. The assessment was intended to aid 

EK PC in its planning efforts as they relate to PJ M"s Capacity Performance 

program, which aims to address grid reliability concerns highlighted by the Polar 

Vortex o f January 2014. The addition of a backup fue l system at the Bluegrass 

Station wou ld improve the fac ili ty's abil ity to perform during a simi lar weather 

event. 

What alternatives did Burns & McDonnell consider as part of its Screening 

Analysis presented to EKPC? 

As part of its Screening Analysis, Burns & McDonne ll utilized conceptual general 

arrangement sketches and leveraged similar project experience to develop project 

schedu le and screening leve l project co ts for a total of eight (8) backup supply 

resource options. These options varied based on type of fuel (fuel oil or L G), 

amount of storage capacity (24-hour or 48-hour), and type/number of storage tanks. 

Burns & McDonnell contacted equ ipment supp liers to support project cost 

development and to estimate performance and emissions impacts for backup fuel 

im plementation and operation. Add itionally, backup fuel supply logistics were 

investigated to provide poss ible suppl y limitations fo r the backup fuel options. The 

methodologies and results of thi s evaluation are detai led in the Screening Analysis 

provided as Attachment SY-2. 
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Please briefly summarize the conclusions set forth in the Screening Ana lysis. 

Burns & McDonnell 's Screening Analys is revea led that each option considered was 

feasible based on the layout. des igns and other in formation evaluated. Although. 

as described in greater detail in the Screening Ana lysis. each a lternative presented 

advantages and disad antages in terms of cost . space requirements. capacity. and 

other factors, Burns & McDonnell concluded that the least-cost option ava ilab le to 

EKPC in volved the use of fuel oil as a backup fue l utiliz ing two (2) storage tanks 

prov iding in total a 24-hour storage capacity. 

Did EKPC elect to proceed with further eva luation of the least-cost option 

presented in Burns & McDonnell 's Screening Analysis? 

Yes. After extensive rev iew and di scuss ion of the Screening Analys is, EKPC a ked 

Burns & McDonnell to further examine dual fuel implementation for the Bluegrass 

Station·s combustion turb ines, including the use of two (2) on-site fuel oil storage 

tanks to a llow twenty-four (24) hours of plant ope ration. a demineralized water 

storage tank. and the erect ion or refinement of assoc iated balance of plant systems 

to suppott dual fue l operation (the " Project"). Burns and McDonnell deve loped the 

Scoping Report, attached hereto as Attachment SY-3, to define the Project" s 

prel im inary design, schedule and cost estimates. 

Please describe the Scoping Report prepared fo r EKPC. 

The Scoping Report is intended to provide EKPC and other interested parties. such 

as this Comm ission. an understanding of the Project scope, ass umpt ions. 

conceptual design, schedule and assoc iated cost estimate. The Executive Summary 

and Introd uction pro ide the highest-leve l ummary and put some necessary 

4 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

caveats on what Burns & McDonnell was asked to accompl ish as part of its review. 

Section 3.0, the Project Definition section of the Scoping Report, includes extensive 

detail about the Project. 

The Project Definition section describes the ex isting layout and 

configuration of the Bluegrass tation and provides a reasonably high-leve l 

overview of the mechanica l, electrical and control systems that will be required on 

the Project. The Project Definition also includes a discuss ion on permitting 

requirements that are likely to be app licable to the Project' s deve lopment. 

The next major component of the Scoping Report is the Contracting 

Approach Section. In that portion of the Scoping Report. the multiple contract 

approach se lected fo r the Project is described. An important feature of this portion 

of the Scoping Report is the inclusion of a li st of major contracts as well as a matri x 

showing how each contract interfaces with other contracts. This matrix helps 

EKPC plan and track the sequencing o f the contracts accordingly. The last part o f 

the Contracting Approach sect ion of the Scoping Report prov ides a general 

description of the scope of each contract and further breaks the Project down into 

construction contracts and equipment contracts. 

The next section of the Scoping Report covers the Schedule for the Project. 

It describes the major milestones that must be met to timely complete the work 

involved and describes how the project wi II fit into the planned outages for the 

Bluegrass Station. 

The last major section o f the coping Report is the Cost Estimate 

discussion. In this part of the coping Report, Burns & McDonnell provides 

5 



e timates for both the capital in e tment and the operations and maintenance 

2 investment associated with the Project. Additionally, a di scussion is included o f 

3 the assumptions used in preparing the cost estimates and how contingency amounts 

4 were calculated. Finally. a cash flow estimate is provided based on the Project 

5 chedule. contracting approach, and co t e timate. 

6 Q. Do you believe that the 62.8 million co t estimate associated with the Project 

7 i reasonable? 

8 A. Yes. While assumption \\ere made in the proce s of preparing the coping Report 

9 and certain limitations exist when any engineer deve lops a project before beginning 

10 detailed design for the project, the estimate developed in preparing the coping 

II Report is o f budgetary plan ning qua li ty for sim ilar projects of thi complex ity and 

12 size. 

13 Q. Ha Burns & McDonnell continued to a i t EKPC in the further development 

14 of the Project since completing the coping Report? 

15 A. Ye . Burn & McDonnell continue to pro ide planning and detai led de ign' ork 

16 to a sist with the development and implementation o f the Project. Recent activitie 

17 tO\\ ard that end in volve work ing on further deve lopment of the project execution 

18 plan, gathering plant data and information, and deve loping long-lead time 

19 equipment pec ifications. 

20 Q. Do you authenticate and adopt as part of yo ur testimony the conclusions 

21 contained within the Screening Analysis a nd Scoping Report attached hereto 

22 a Attachment SY-2 and Attachment Y-3, respectively? 

?"' _ _, A. Ye. 

6 



Q. Does this conclude your te timony? 

2 A. Yes. 
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SAMUEL YODER, P.E. 
Project Manager 

Mr. Yoder is a Project Manager wi th Bums & 
McDonnell's Energy Division. Mr. Yoder has been 
involved in more than $ 1.5 Billion in coal-fired 
power plant pollution control retrofit projects. Mr. 
Yoder's experience includes all major phases of 
large capital projects, including project planning 
studies and evaluations, detailed engineering 
design, multi-contract coordination and 
management, construction and commissioning at 
coal-fired power plants. 
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EDUCATION 
.. BS. Chemical Engineering 
.. BS, Mathematics 

REGISTRATIONS 
.. Professional Engineer (MO. KY) 

10 YEARS WITH BURNS & MCDONNELL 

10 YEARS OF EXPERIENCE 

Spurlock Station Coal Combustion Residuals and Effluent Limitations Guidelines Scoping Study I East Kentucky Power 
Cooperative 
2016-201 7 
Project manager for the Spurlock Station coal combustion residuals (CCR) and effluent limitations guidelines (ELG) project 
scoping study. The study involves prelim inary engineering design to determine the project costs and schedule to comply wi th 
CCR and ELG regulations on Spurlock nits I and 2. 

Coal Combustion Residuals and Effluent Limitations Guidelines Scoping Study I Confidential Client 
2016-201 7 
Project manager for a coal combustion residuals (CCR) and effluent limi tations guidelines (ELG) project scoping study. The 
study involves prel iminary engineering design to determine the project costs and schedule to comply with CCR and ELG 
regulat ions at a coal-fi red power plant. 

Coal Combustion Residual Documents Implementation Program I East Kentucky Power Cooperative 
2015-2016 
Project manager for the EKPC CCR Implementation Program that included the documents required to meet the new EPA 
CCR Rule. Documents included inspection lists, groundwater monitoring studies, quality assurance program, fugitive dust 
program, and website/data management development. Roles included reviewing and developing documentation for EKPC 
CCR implementation, client coordination and internal engineering coordination. 

Spurlock Station Site Drainage Improvement Project I East Kentucky Power Cooperative 
2015-2016 
Project manager for a diverse and fast paced project at Spurlock Station. The project consists of design and specification 
development, as well as construction management for rerouting the wet FGD blowdown from the coal pi le runoff pond to the 
ash pond almost 8,000 feet away in less than 6 months. Once the reroute was completed, design and specifications were 
developed for deepeni ng and lining the existing coal pile runoff pond. Lastly, site pavement design drawings and 
specifications were developed to pave nearly 15 acres at Spurlock Station. 



Wilson Station Dry Sorbent Injection Project I Big Rivers Electric Corporation 
2014-2016 
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Project manager for the Wi lson Station Dry Sorbent Injection project. The project consists of dry sorbent injection silo, pipe 
rack and injection grid on Wi lson Unit I. The project consisted of developing design and specifications for the equipment 
supply contract as wel l as the installation contract. 

Dale Station Ash Pond Closure and Site Restoration I East Kentucky Power Cooperative 
2013-Present 
Project manager for closure by removal of ash ponds at East Kentucky Power Cooperative·s Dale Station near Ford. 
Kentucky. The project consists of removal of approximately 500,000 cubic yards of coal combustion residuals (CCR) from 
multiple ponds along the Kentucky River and hauling the CCR material to a landfill being developed at East Kentucky Power 
Cooperative's J.K. mith Station. 

Cooper Station Unit 1 - Duct Reroute Project I East Kentucky Power Cooperative 
2013-2016 
Project manager for the Cooper Unit I duct reroute project. The project consists of re-routing the Cooper Unit I flue gas into 
the previously constructed Cooper Unit 2 circulating dry scrubber system for MA TS compliance. This unique project 
consisted of several equipment and material supply contracts as well as two installation contracts. 

Green Station Units 1 & 2 MATS Compliance Project I Big Rivers Electric Corporation 
2013-2015 
Project manager for the Green Station ni t I & 2 MATS compliance project. The project consists of dry sorbent injection 
and powdered activated carbon injection on Green Units I & 2 for MA TS compliance. The project consisted of detailed 
design and specification development for equipment supply, pilings. foundations, and mechanical construction. In addition, 
the project had mult iple installation contracts that required coordination. 

Spurlock Station Mercury Control Project I East Kentucky Power Cooperative 
2013-2015 
Project manager for the Spurlock Station mercury control project. The project involves the addition of a wet flue gas 
desulfurization (FGD) mercury reemission additive and a fuel additive to Spurlock ni ts I and 2. 

MATS Compliance Study I Indianapolis Power and Light 
2014 
Project manager for the Indianapolis Power and Light MATS compliance study that evaluated the potential appl ication of 
calcium bromide fuel addi tive for Harding Street Unit 7. The purpose of the study was to determine whether the application 
of fuel additive alone could bring Harding Street Unit 7 into MATS compliance. In addition to the feasibility evaluation, Mr. 
Yoder helped develop a testing plan that could be ut ilized by IP&L for testing the fuel additive appl ication. 

Cooper Station Unit 2, East Kentucky Power Cooperative 
2009-2013 
Mr. Yoder was the process engineer for the Cooper Unit 2 environmental project. The project involved the addition of a 
circulating dry flue gas desulfurization (FGD) system, baghouse, and selective catalytic reduction (SCR) systems to Cooper 
Station Unit 2, which is 225 MW. 
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Mr. Yoder was the field mechanical engineer for the Cooper nit 2 environmental project. In th is role, Mr. Yoder answered 
both techn ical and contractual questions from the install ing contractors. assisted in coordinating the onsite work activities 
between multiple installation contractors. and coordinated and managed the equipment manufacturer's field representative 
services. 

Mr. Yoder was the process commissioning engineer for the Cooper Unit 2 environmental project. In th is role, Mr. Yoder 
assisted in commissioning the SCR. the ci rculating dry scrubbing FGD. primary air fan, forced draft fan, induced draft fan, 
and air heater. In addition. Mr. Yoder assisted in commissioning the balance of plant equipment for the Cooper nit 2 
environmental project. 

Cholla Power Station Unit 3, Arizona Public Service 
2007-201 0 
Mr. Yoder was the process engineer for the Cholla Unit 3 and Uni t 4 scrubber and baghouse retro fi t project for Arizona 
Public Service. The project involved the addition of wet FGD systems on each Unit, a new baghouse on Unit 4, and the 
replacement of the existing hot side electrostatic precipitators (ESP) with a baghouse on Unit 3. The Unit 4 ESP, which was 
abandoned on the Unit 4 retrofit, was converted into the Unit 3 baghouse. 

Seminole Generating Stations Units 1 & 2, Seminole Electric 
2007·2009 
Detailed engineering and design for modifications to existing air pollution control equipment and installation of new air 
pollution control equipment for the existing Units I and 2. Work included new SC Rs, urea injection, sorbent injection testing, 
sorbent injection equipment for S03 control, and FGD modifications including new mist eliminator wash. installation of 
perforated trays. and new gypsum dewatering equipment. 

Merom Station, Hoosier Energy Rural Electric Cooperative, Inc. 
2007 
Development of specifications and drawings for procurement of sulfuri c ac id mist (SAM) control system. System was 
designed for reagent injection upstream of the ex isting particulate collection device. 
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Executive Summary 

East Kentuck) Power Cooperative (EKPC) retained Burns & McDonnell (BMcD) to perform an 

assessmem of it Bluegrass Generating tation (Bluegrass) to identify creening level cost and feasibilit) 

concerns a ociated with developing fuel oil (ultra-IO\\-sulfur-diesel [UL DJ) or liquefied natural gas 

(L G) on-site backup fuel supply resources. In this assessment. various UL D and L G alternatives 

were evaluated at Bluegrass with respect to backup fuel duration. practicab il ity/feasibility. indicative 

capital costs. operational and maimenance impacts. industf) experience. and e timated performance and 

emission impacts. The assessment is intended to aid EK PC in their planning effort as the) relare to 

PJM's Capacity Performance program. wh ich aims to addre grid reliabili ry concerns highlighted by the 

Polar Vortex of Janua1y 2014. The addition ofa backup fuel ystem ar Bluegras \\Ould help the facility 

maintain its abilil) to perform during a similar \\ eather event. 

Bluegrass is a 567-megawan (MW) net \\inter output facility with three natural gas-fired simple C) cle 

Siemens 501 FD2 combustion gas turbines (CTG) located just outside the ci~ of La Grange in Oldham 

County. Kentucky. In formation provided in this assessmem is preliminary in nature and is intended to 

provide indicative screening-level costs only. These costs should not be u ed for budgetary purposes. but 

instead for comparing relevant backup fuel supply options. It i BMcD·s understanding rhat information 

provided in this asses ment will be u ed by EKPC to evaluate the backup fuel option for Bluegras . lfan 

option is selected. subsequent stages of project definition and cost estimating \\Ould be necessaf)' to 

develop a project budget. 

1.1 ASSESSMENT METHODOLOGY 

This assessment utilized conceptual general arrangement (GA) sketches and leveraged similar project 

experience to develop project schedule and screening le, el project costs for eight backup supply re ource 

oprions. as sho\\ n in Table 1-1 . BMcD contacted eq ui pmem suppliers ro support project cost development 

and to estimate performance and emissions impacts for backup fuel conver ion and operation. Finally. 

backup fuel supply logistics were investigared to provide po ible supply li mitations for rhe backup fue l 

options. These results were summarized in this report to a ist EK PC in selecting a backup fuel option for 

subsequent project de finition. 
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Table 1-1: Cost Comparisons of Backup Fuel Supply Options 

Option Backup Fuel Technology De cription In ta iled Capital Co t 

I Fuel Oil - One Tan". 48 hr Storage S 66.5 MM 

2 Fuel Oil - One Tank. 24 hr Storage S 62.5 'vFv1 
~ 

Fuel Oil - T\\O Tanks. 48 hr Storage s 66 \1'\1 _, 

4 Fuel Oil - Two Tanks. 24 hr Storage S 62 M 1 

5 L G - Bullet Tanks. 48 hr Storage $ 120 MM 

6 L lG - Bullet Tan"s. 24 hr Storage S 81 \llM 

7 L'\G - Field Erected Tank. 48 hr to rage 91. - M 1 

8 L G - Field Erected Tank. 24 hr Storage S 82 \1M 

1.2 ASSESSMENT SUMMARY 

Based on BMco·s assessment of the various backup fuel supply options. each option is feasible. 

However. as summarized in Table 1-2. there are pro and cons a sociated v. ith each option. 

Table 1-2: umm ary Comparison of Backup Fuel Option 

Option Pro(s) Con(s) 

1 - Fuel Oil I One Tank I 48 • Addi tional capacicy/longcr • Demin water operati on and 
hr operation ( 48 hr) maintenance (O&M) costs 

• Lower capital cost • Expensive fuel 
• LO\\ er space requirement • o spare tank/storage 

• Increased emissions 

2 - Fuel Oil I One Tank I 24 • Lower capital cost • Dern in water O&M costs 
hr • Lower space requirement • Expensive fuel 

• Reduced capaciry/shorter operation 
(24 hr) 

• o spare tank/storage 
• Increased emissions 

3 - Fuel Oil Two Tanks I 48 • Additional capacity longer • Demin \\ater O&M costs 

hr operation ( 48 hr) • Expensive fuel 
• Lower capital cost • Increased emissions 
• Lower space requirement 
• Soare tank/redundant storage 

4 - Fuel Oil Two Tanks I 24 • Lower capital cost • Demin \\ater O&M costs 
hr • Lower space requirement • Expen i e fuel 

• pare tank/redundant storage • Reduced capacity/shorter operation 
(24 hr) 

5-L G I Bullet Tanks I 48 • Minor emissions increase • Higher capital cost 
hr • Higher performance • Boil-off 0.08%/day- over $1 

• o demin water O&M co t million per )r for refi ll 
• Additional capacicy/longer • Higher space requirement 

operation ( 48 hr) 
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6- L G I Bullet Tanks I 24 • Minor emissions increase 
hr • Higher performance 

• o demin water O&M costs 

7-L G I Field Erecred Tank • Minor emissions increase 
I 48 hr • Higher performance 

• o demin water O&M costs 
• Additional capacity/ longer 

operation ( 48 hr) 

8 - LNG I Field Erected Tank • Minor emissions increase 
I 24 hr • Higher performance 

• No demin water O&M costs 
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• Higher capital cost 
• Boil-off 0.08%/day- over $500 

thousand per yr for refi 11 
• Higher space requirement 
• Higher capi tal cost 
• Boil-off0.2%/day- over $2.8 

mi 11 ion per yr for refi II 

• Higher capital cost 
• Boil-off 0.2%/day - over $1.4 

mill ion per yr for refill 

ot noted in Table 1-2 above are potential air permit impacts. BMcD understands that EKPCs permitting 

approach would limit plant operating hours on the backup fuel and the primary fuel (natural gas) as 

required to avoid triggering the Environmental Protection Agency (EPA) Prevention of Signifi cant 

Deterioration (P D) limits for new major sources. Therefore. it is anticipated that each fuel oil and L G 

option would be considered mi nor changes and minor source additions to the perm it. which are not 

expected to require a permining process beyond six months. Even though the permitti ng changes for dual 

fue l operati on are not expected to trigger P D permitting actions. the switch to fuel oi l or LNG could be 

considered a monitoring change by the state and therefore a significant revision. A significant revision 

could take approximately 18 months to compl ete the perm ining process. since it is open for public review. 

The schedule and screening cost estimates in this report were based on an allowance of 18 months to 

complete the permitting process. L G is expected to add (\'vO minor emissions sources cnare and fired 

vaporizer). Fuel oil is not expected to add new emissions sources but wil l req uire modification to the 

existing permit for nev. emissions due to alternate fuel source. 

It is recommended rhat EKPC use the conceptual GAs. screening level costs. information provided herein 

and the pros and cons to compare and weigh the backup fuel options for Bluegrass Generating tation and 

select an option for further proj ect definition. schedule. and cost refinement. 

East Kentucky Power Cooperative 1-3 Burns & McDonnell 



Backup Fuel Screening Level Evaluation 

2.0 INTRODUCTION 

EXHIBIT G - Attachment SY-2 
Page 13 of 62 
Introduction 

EKPC retained BMcD to perform an assessment of Bluegrass to identify screening level cost and 

feas ibi li ty concerns associated with developing fuel oil or L G on-si te backup fuel supply resources. 

Bluegrass is a 567 MW net winter output faci lity with three natural gas-fired simple cycle Siemens 50 I 

FD2 gas turbines located just outside the city of La Grange in Oldham County. Kentucky. The asse sment 

is intended to aid EK PC in their planning efforts as they relate to PJM·s Capacity Performance program. 

which aims to address grid reliabi lity concerns highlighted by the Polar Vortex of January 2014. The 

add ition of a backup fuel system at Bluegrass would help the facili ty maintain its ability to perform 

during a similar weather event. 

Information provided in this assessment is preli minary in nature and is intended to provide screening­

level costs (+/-30 %) for backup fuel oil #2 (ULSD) and backup LNG options at Bluegrass only. These 

costs should not be used for budgetary purposes but instead for comparing relevant backup fuel 

technologies. If EK PC elects to pursue one or several of these opt ions for further eval uation, BMcD 

recommends that EK PC perform a project scope/definition report to further refine the project scope and 

cost. The next stage of project scope development would include a bottoms up cost estimate based on 

refinement of a general arrangement. cope assumptions matrix. development of key engi neering 

documents and further refinement of pricing from in-house resources and equipment manufacturers. 

These documents would be combined in a project scope report with pricing that could then be used for 

budgetary purposes. 

The screening-level costs developed as part of this backup fuel screening assessment included di rect costs 

for equipment and labor, indirect costs. owner" s costs. owner"s contingency. taxes. and escalation based 

on project schedule. 
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3.0 BACKUP FUEL MODIFICATIONS AND SCOPE 

BMcD revie\\ed information recei\ed from equipment manufacturers, BMco·s walk-down of the 

potemial project ite. and in formation provided by EK PC to determine the cope of physical 

modifications required for each backup fuel supply option. The substation shown on the GA sketches is 

not within the scope of this project but is shown to prevent interference between this project and the 

substation effort to be conducted by EK PC. The eight backup fuel options evaluated in this assessment 

are listed in Table 3-1 and the descriptions of the modifications and required scope are described in the 

following sections. 

Table 3-1: Backup Fuel Evaluation Options 

Option Number Backup Fuel Storage Capacity Number of Fuel 
(Duration) Storage Tanks 

1 Fuel Oil 48 Hour I 

2 Fuel Oil 24 Hour I 
..., 
.) Fuel Oil 48 Hour 2 

4 Fuel Oil 24 Hour 2 

s LNG 48 Hour 30 (bullet) 

6 LNG 24 Hour IS (bullet) 

7 LNG 48 Hour I 

8 LNG 24 Hour I 

3.1 FUEL OIL IMPLEMENTATION SCOPE AND MODIFICATIONS 

The backup fuel oil options will require gas turbine modifications for dual fuel capability and will include 

new fuel oil tank(s). a new deminerali zed water tank for \\'ater injection, and a sociated ancillary 

equipment to suppon fuel oil operation at Bluegrass. The following section describe the specific scope, 

gas turbine experience, and operation for backup fuel oil. 

3.1.1 501 FD2 Fuel Oil Experience and Operation 

The original equi pment manufacturer for the gas turbine ( iemens) confirmed that the 50 I FD2 can be 

retrofitted for dual fue l (fuel oil and natural gas operation). According to Siemens. there are 19. 50 I FD2 

units capable of dual fuel operation. They estimate the total 50 I FD2 fl eet hours operated on fuel oil is 

over 3.700 hours. Furthermore, there are at least 67 un it in the entire SOOOF fleet (regardless of version) 

that can operate on fue l oil. They estimate the total SOOOF fleet hours operated on fuel oi l exceeds 22.000 

hours. There are no known feasibi lity issues with dual fuel implementation and fuel oi l operation on the 
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50 1 FD2. When dual fuel is implemented, the 50 1 FD2 is capable of switching betv. een natural gas and 

fuel oil \\hile online at reduced loads. 

Based on iemens provided scope description, the Siemen 01")-Low 0 , (OL ) dual fuel conriguration 

utilizes dual fue l pilot and main stages to support housing nozzles. atomizing the fuel oil into the swirled 

air combustion zone of the turbi ne. Water is injected imo the fuel -air mi xture. a a combusti on di luent for 

ni trogen oxides ( 0 ,1 control by preventing premature igni tion. Add itionally. ''ater is injected inro the 

fuel oil lines upstream of the nozzle connections to pre-purge and post-purge the fuel oil nozzles to 

control coking. Air in the combustor shell mai ntains pressure in the fuel gas manifold while the 

combustion turbine operates on fuel oil to keep combu tion products from flowing backwards (from high 

to low pressure zones) through the nozzles . Once fuel oi I operation ends, water i circulated through the 

Siemens equipment to effectively purge the system. Balance of plant (BOP) equipment will not need to be 

purged. 

3.1.2 501 FD2 Combustion Turbine Implementation for Dual Fuel 

Multiple contractors are capable of implementing dual fuel on the 501 FD2. iemens provided an estimate 

of $7 million (20 17 dollars) per turbine, which was the basis for the estimates developed for this report. 

The Siemens supply and installati on scope would include the fo llowing: 

Auxiliary Components - Fuel Oil ystem: 

• Fuel Oil pum p skid assembly, consisting of: 

o Fuel Oil over-speed trip valve 

o Fuel Oil pump suction rnter 

o Fuel Oil pump/motor 

o Fuel Oil relief valve 

o Fuel Oil discharge pre sure regulator valve 

o Fuel Oil thermocouple 

o Fuel Oil flow meter 

• Water Injection pump/motor. consisting of: 

o Water Injection pump suction fi lter 

o Water Injection arc/back pressure regul ator valve 

o Water Injection pump/motor 

• Fuel Oil Water Injection skid. consisting of: 

o Water Injection stage A thronle va lve 

o Water Injection stage B throttle valve 
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0 Water Injection pilot throttle valve 

0 Fuel Oil stage A control valve 

0 Fuel Oil stage B control valve 

0 Fuel Oil pilot control valve 

0 Fuel Oil Multifu nction valve man ifold - pilot 

0 Fuel Oil Multifunction va lve manifold - stage A 

0 Fuel Oil Multifunction valve manifold - stage B 

0 Fuel Oil pilot stage flow distribution device 

0 Fuel Oi l stage A flow distribution device 

0 Fuel Oil stage B flow distri bution device 

• Interconnecting piping material consisting of: 

o Water Inj ecti on flo\\ meter 

o Water Injection interconnect piping assembly 

o Water Injection piping assembl). turbine pipe rack 

o Warer Injection rube track manifold assembly 

o Fuel Oil/Warer lnj ecrion stage B check valve 

o Fuel Oil/Water Inj ecti on pi lor check valve 

o Fuel Oil/Water Inj ection stage A check valve 

o Fuel Oil tube track manifold assembly 

o Fuel Oil interconnect piping assembly. pipe rack 
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o Fuel Oil imerconnect tubing. fue l oi l/water inj ection skids to turbine 

o Fuel Oil piping assembly, rurbine pipe rack 

Auxiliary Components - Drain and Purge System: 

• Combustor shell drain valve 

• Fuel Gas manifold cont. purge isolation valve # I 

• Fuel Gas manifold cont. purge isolation valve #2 

• Fuel Gas purge vent valve 

• Miscellaneous drain system piping 

Gas Turbine Hardware 

• Support housings 

• Dual fuel pilot nozzles 

The iemens provided fuel oil and water injection pump skids would optimally be placed on a pad 

adjacent to the gas turbine enclosure to reduce routing of rurbine piping, which is the approach for the 
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fuel oil options. Pipe routed under the combustion turbines'' ill connect the pump skids to the \\'ater 

injection and fuel oil control valve . on an asscmbl). Common shafted, positive displacement pumps 

supplied for each fue l oil combustion stage (A, B. Pilot) provide equal oil tlo\\' to each stage on each 

nozzle set. Multifunction valves (hydraulically driven) downstream of each pump allow for flushing and 

purging needed to maintain system reliability. 

Fuel oil and water injection tubes routed to the noules are organ ized in prefabricated assemblies. A 

combustor shell drain is added for connection to the pl ant oily waste drain for purge waste\\ ater and the 

pi lot nozzles and support housings \\ ould be exchanged for dual fuel styles. 

3.1.2.1 Ultra-Low NOx Combustor 

BMcD requested budgetary scope and cost 10 convert the 501 FD2 un its to combustor that reduce 0, 

emissions and increase available operation hours before reaching the PSD limit. There are two known 

potential providers for lower 0 , burners on the 501 FD2. iemens and Power ystems Manufacturing 

(PSM). 

The Siemens Ultra-Low NO, (UL ) combustor upgrade is expected to reduce steady-state NO, emissions 

while operating on natural gas; however, at th is time. Siemens has indicated 15 parts per mil lion (ppm) 

steady-state 0 , emissions wi th UL upgrade. The PSM combustor upgrade \\'ould reduce steady-state 

NO, emissions to 9 ppm or lower while operating on narural gas. A combustor upgrade ma) extend 

maintenance intervals to potentially result in lower CTG major maintenance co ts. Other potential 

benefits of the combustor upgrade include improved performance (decreased heat rate and slight!) 

increased output) and reduced minimum turndown for improved operational flexibility. 

iemens provided an estimate of$6.5 mill ion (2017 dollars) per CTG for UL upgrades, separate from 

the dual fue l implementation scope. lfboth the UL upgrade and dual fuel implementation were 

executed, then the estimated price would be $ 13 million per CTG. The scope and costs for UL 

combustor upgrades were not included in the cost estimates in this report. 

3.1.3 Fuel Oil Balance of Plant Scope 

In addition to the scope provided by iemens, BOP modifications are required for an effective dual fuel 

implementation at Bluegrass. The BOP systems would include fue l oil unloading and storage in one or 

two tanks, with transfer to the Siemens fuel oil sk id next 10 the combustion rurbines. The implementation 

would also require additional deminerali zed water 1orage and transfer pumps to supply the iemens 

water injection pumps at the combustion turbines. In this assessment demineralized water is considered to 

be supplied to the new tank by mobile dem inerali zed water trailers (provided by EK PC) via existing 
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trailer connections. o permanent demineralized water system is included. Interconnecting pipe and cable 

tray would be placed in precast cable trenches to stay above existi ng underground utilities. The pipe 

between the heaters and combustion turbine skids would be heat traced since it is considered above 

ground and because it will not be purged after fuel oil operation. The heat trace v.ill keep the fuel oil in 

the pipe warm enough ro flow for startup and operation during cold weather. Containment is included for 

both the fuel oil tank(s) and truck unloading areas to properly contain spills/leaks and minimize safe!) 

risks and environmental impacts. The BOP scope modifications would include: 

• Fuel oil unloadi ng skids (2 x I 00% pumps each) - for nvo truck unl oadi ng bays 

• Fuel oi I storage tanks (s) - 24-hour or 48-hour storage 

• Fuel oi l forwarding skid (I x I 00% for each unit with I x I 00% common spare) 

• Fuel oil inline heaters (3 - I x I 00% for each unit) 

• Demineralized water storage tank 

• Deminerali zed water transfer pump skid (I x I 00% for each unit \\ ith I x I 00% common spare) 

• C02 fire protection for each fuel oil supply skids 

• Extend fire water loop to fuel oil storage area 

• Associa1ed electrical equipment and instrumentati on 

• lncerconnec1ing pipe 

3.2 LNG DESCRIPTION, SCOPE AND MODIFICATIONS 

LNG is typically used as a temporary method of storing and transporting natural gas. When natural gas is 

conve1ted to a liquid at ve1y low temperatures, its vol ume is reduced by a factor of approximately 600, 

allowing for on-site storage of large amounts of backup fuel for a gas turbine facility. L G is heated 

through a vaporizer and converted back to natural gas when the gas turbines require the use of a backup 

fuel source. due to insufficienl natural gas pipe-line supply. Since L G is converted back to narural gas 

prior 10 delivery to the gas turbine, the 50 I FD2 can switch between pipeline natural gas operation and 

LNG backup operation while onli ne. 

3.2.1 LNG Equipment Supplier Scope 

BMcD contacted L G equipment suppliers to receive budgetary quotes and scope of equipment supply 

for L G unloading, storage. and regasificarion. The L G equipment supplier would supply the following 

eq uipment: 
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• L G unloading skids (:2 x 100% pumps each) - for rwo truck unloading bays (with scales) 

• L G storage 

o Bullet tanks - 24-hour or 48-hour storage ( 132.000-gall on tanks) or 

o Furnish and erect (F&E) doub le wall tank - 24-hour or 48-hour storage 

• LNG booster pumps (3 x 50%) 

• LNG fired vaporizers (2 x 100%) 

• Pressure control manifold 

• Flare (for boi I-oft) 

• Associated instrumentation and contro ls 

• Interconnecting pipe 

The exact pl ant location was not provided to suppliers. so a full route study could not be performed by 

Chart (L G equipment supplier) for de! ivery of the large bullet tanks. The large 132,000-gallon tanks 

have been transported via extended trucks on previous projects; however. there may be unknown 

limitations for deli very to Bluegrass that would require smaller tanks. In this case. the cost of L G 

equipment and required space for L G storage would increase from what is provided in thi s assessment. 

L G storage equipment siti ng will be subject to thermal radiant fl ux modeling and vapor dispersion 

modeling results. These results have been used in other L G projects by the governing fire authorit) to 

require the L G storage to be setback severa l hundred feet from property lines. maj or equipment. and 

buildings. Bullet tank storage setback distances are typical ly less than that for F&E tanks and have 

simpler methods to mitigate the distance requirement. However, single wall F&E tanks often require 

several hundred feet of setback. at a minimum. Double wall (full containment) F&E tanks can be utili zed 

to drastically reduce the required setback. Bluegrass has limited availabl e space and detai led modeling 

was not completed for this assessment. Therefore, Options 7 and 8 estimates include double wall (full 

containment) F&E tanks to cover miti gation costs for potential setback requi rements. 

Foll owing thermal radiant flux and vapor dispersion modeling. there may be opportunities for updating to 

a single wall tank. but this would still be subject to approval from the authori ty having jurisdiction 

(typically the fi re marshal). This would reduce the field erected tank costs by approximately 40%. 
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In addition to the scope provided b~ L G cq uipmem supplier. BOP mod ificati ons are required for a 

functional L G backup fuel system at Bluegrass. The BOP systems would include fire water to L G 

storage area with booster pumps. and the transfer of natural gas from the vaporizer to the combusti on 

turbines. To stay above existing underground utiliti es. imerconnecting pipe and cable tray would be 

placed in precast cable trenches towards the north end of the plant and then transi tion to underground pipe 

and duct bank. as indicated in the GA sketches. The BOP scope modifications \\Ould include: 

• Fire water booster pump and h) drams 

• Interconnecting pipe (natural gas delivery. fire water) 

• Associated instrumentation and electri cal 
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4.0 SCREENING LEVEL COSTS, SCHEDULE, AND PERFORMANCE 

4.1 CAPITAL COSTS 

Screening level(+/- 30%) capi tal cost estimates developed for the six backup fuel options are summarized 

in Tabl e 4-1. 

Table 4-1: Screening Level Insta lled Cost Estimate Summary 

Option 1 2 3 

Option Fuel Oil I Fuel Oi l Fuel Oil I 

Descrip tion 48 hr I I 2-l hr I I 48 hr I 2 
tank tank tanks 

Total $66.5 $62.5 $66 
Project 
Cost 
($MM)3 

1Estimated L 'G tank equipment cost: $40.5 million 
~ Estimated L G tank equipment cost: $20 million 
3Estimated LNG tank equipment cost: $38 milli on 
4 Estimated L G tank equipment cost: $33 million 

4 5 

Fuel Oil L 1G I 48 
24 hr I 2 hr 

tanks 

$62 $ 120 1 

5Includes Total Project Cost, Owner·s cont ingency, Owner·s costs. and taxes 

6 7 8 

I.NG 24 l NG I 48 Ll'\G I 24 
hr hr I lidd hr field 

erected erected 

$8 11 $9 1.51 $824 

The cost differences between the fue l oil and LNG opti ons are mai n ly due to L G equipment costs. 

specifically the cost for several cryogenic bull et tanks or one double wall (full containment) fi e ld erected 

tank. 

4.1.1 Cost Basis 

The cost estimates are based on a mul ti-pri me contract approach and were developed based on the general 

a rrangement sketches in Appendix A and conceptual design considerations . These sketches were used to 

es timate quant it ies (c ivi l, piping. concrete, mechanical. e lectrical, e tc. ) and associated costs for each 

option. The pricing for most quant ities was based on previous proj ects that have had estimate bui ldups or 

have been installed. Major equipment costs were based on budgetary quotes from s uppliers. 

Total project costs, as shown in Table 4- 1, include I 0% of total direct project costs for eng ineering and 

startup and I 0% of total direct project costs for construction management and construction indirects. 

Escalation is included and based on the expected project schedule shown in Appendix D. 

The estimates also incl ude 20% contingency on both direct and ind irect project costs included in the Total 

Proj ect Cost. An addi tional 5% of Total Project Costs for Owner's contingency. 5% for Owner's project 

related costs. and 6% sales tax are included to provide an estimated evaluation of costs to the Owner. The 
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estimates do nor include initial fill for storage. In toda} ·s dollars. the typical cost for fuel oil is $2.25 to 

$1.50 per gallon. v. hile the t) pi cal deli' ered cost for L G i berv. een $1.00 and $1.50 per gallon. 

4.1.2 Conceptual Cash Flow 

Table 4-2 ho\\ s the expected conceptual ca h no,\ for an~ of the backup fuel options. assuming a 

completion date of December 2020. 

Table 4-2 : Estimated Annual Cash Flow 

Year 2018 2019 2020 

Cost Percentage 10% 30% 60% 

4.2 OPERATING AND MAINTENANCE COSTS 

Estimated O&M costs were developed for each option. The O&M costs are not inclusive of rhe entire 

plant O&M but are representative of the additional O&M costs for the operation of added equipment for 

each option. The O&M costs are comprised of two mai n categories. fixed O&M cost and variable O&M 

costs. which are summarized in Table 4-3. 
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Table 4-3: O&M Costs 

Option I - Fuel 011tion 2 - Fuel O ption J - Fuel Opti on 4 - Fuel O ption 5 - I.NG I 01uio n 6 - I.NC; I Opt ion 7 - I.NG I 0 11tio n 8- I.NG I 
Oi I I O ne Tunk I Oi l I One Tank I Oi l I 1\1 o l ank< I Oi l I l\\ o Tank< / llull ct Tank< I 4R ll111l 1·t ·1ank< / H F<'<f. Tank / F&E Tnnk / 

48 llr H llr 48 ll r 24 ll r ll r 11 r -18 ll r H ll r 
Fhctl O& ~I Co<t< 

J\dclit1onal h•ed O&M i\11n11al Cost. S vi' $ 45 8.000 s 4 58 000 s 458.000 s 158,000 s '2X .000 s l28 000 s .1 11.000 s 11.1 000 

LNG Boil-Off Makcuu. $/vr' s 1.120.000 s 560,000 $ 2.800.000 $ 1.400.000 

Total J\tklit1onal Fl\cd O&M Annual Cost, S " ' 
1 
'' s 458,000 s 458,000 s 458,000 s -158,000 s 1,-148,UOO s 888,000 s 3, 113,000 s 1,713 000 

Variable O&M Costs 

i\cld1t1onal Dcnuncral11.cd Wate1 Cost. $IMWh1 ' s 0 96 s 0 96 s 096 s 0 96 s - s - s - s -
J\dcl111onal Dcnune111l11.cd Water Cost, $ 11 r' s 28,000 $ 28,000 s 28,000 s 28,000 s - s s - s -
i\(klitmn.Ji I cwl l/.cd C J"G Maior Maintenance, S <.T-stan'' s 1 000 s ·' 000 s .1 ,000 s 1,000 s - s - s - $ -
Add111on,tl lcw J,,cd C J(j Ma10J Mmntcnan<:c S v1 s 101,000 s IOI 000 s 10 1,000 s 10 1,000 s - s s $ 

ro tal J\dd1trnn;~ Vm 1ahlc O&M i\nnu;1I Cost. $11 I ' s 129,0011 s 129,0011 s 12'J,OOO ~ 129,11011 s ~ ~ ~ - - - -

otes: 

I. O&M co ts shown arc additional O&M to be added to plant existing O&M due to bad.up fuel implementation option. 

2. 13ascd on 2 Fu ll-Time Equiva lents (FTE) fo r fue l oil and I FTE for LNG. Assumes cost of$ 150.000 per FTE. 

3. O&M costs shown arc ba~ed on 50 annual hours of operation on backup Ii.tel per CTCI ( 150 hours for plant). 

4. Includes additional li'<cd annual O&M <1nd I N(i hoil-offmakcup (ifapplh.:ablc). 

5. Includes raw water ~uppl) cosls and dcmincrali1cd !railer co~I~. Based on J .70/kga l li1r ra\\ waler and $6.920/dcmin !railer f(1 r 200 kgal demin \\ aJcr. 

6. Toial Variable O&M docs not include fuel cosl for operation . 
7. Additional major maintenance costs due to fuel oil operation compared to natural gas operation. Assumes $9.J:IO/CiT-start for natural ga~ operation and I .:I l'aclnr for li.Jcl oil 
star!. Assumes 12 starts/unit each year on fuel oil. 

8. Costs sho,vi1 per start on backup fuel per CTG. 

9. Rase.xi on $1.00/gallon I.NG and $2.60/gallon Ul.S D. 

10. l·stimatcd fi.1el usage costs for 150 total hours of operation on backup fuel (50 per C l'G) is $5.8 mill ion for fuel oil and $3.8 mi ll ion for I. G (201 7 dollars) . 
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A level I project schedule wa developed to represent expected engineerin&permilling. procurement. and 

construction project durations for all options evaluated in thi assessment. At this screening le,el of study. 

it is likel) a safe a sumption that schedule durations would be si milar between fuel oil and L G options. 

which are based on duration discussions with long lead equipment suppliers. Lead times for combustion 

turbine dual fuel implementation and L G equipment represent the most significant ri sk to the project 

chedule. 

4.4 PERFORMANCE SUMMARY 

BMcD inquired about maintenance and performance-related impacts directly related to fue l oil operation 

for the 50 I FD2. iemens pro\'ided generic. nev. and clean fuel oil performance for the 50 I FD2. \\ hich 

are included in the performance summary below. Therefore. the performance impact captured in this 

assessment are preliminar;, yet representative. and will remain prelim inal) until iemens is able to 

provide unit specific performances. Combustion turbine performance will decrease on fuel oi l operation 

and'' ill require additional auxiliary loads (pumps and possibl) heaters). Existing auxiliary loads \\ere not 

determined at this level of the study and. therefore. \\ere not considered in the performance sum mar; 

below (all existing normal auxiliary loads were assumed to be operating during fuel oil and L G 

operation). Fuel oil operation decreases avai lable hour and start before major maintenance is req uired 

but is not expected to significantly impact reliability. L G performance is expected to be similar to 

existing natural gas operation since the re ultant fuels are similar. Hov.ever. L lG will req uire additional 

aux iliary loads (pumps) beyond normal natural gas operation. Table 4-4 summarize the performance 

impact for the tv.o fuel options. 

Table 4--': Performa nce ummary 

Fuel Oil Delta Perfo rm ance LNG Delta Performance 

Minimum (3 F) 
Annual Average 

Minimum (3 F) 
Annual Average 

(5 F) (5 F) 

Estimated Perform ance Deltas 

Additional Auxiliary Loads, MW 2.9 1.6 0.7 0.7 
Estimated et Plant Output Delta 
MW -22.8 -20.0 -0.7 -0.7 
Esti mated et Plant Heat Rate 
Delta. Btu/kWh (HHV) -110 -130 10 10 
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5.0 SITING AND FUEL SUPPLY RESOURCES 

In order to meet PJM·s Capacit) Performance requirements for operation durations. both fuel oil and 

L G backup fuel options will require on- ite storage. "hi ch demand sufficient ite space for both 

modification of e:-.isting BOP equipment and storage. depending on required continuous run-time capacit) 

(~4 hour or 48 hour). 

5.1 FUEL OIL SITING 

The fuel oil implementation space requirements depend on the storage capacit) (24 hour or 48 hour) for 

fuel oil and demineralized water. and the number of storage tanks. Based on current information about the 

Bluegra s si te. the plant is expected 10 haYe sufficient space for each fuel oil option evaluated in thi 

asses ment. as depicted in the GA sketches in Appendix A. 

5.2 LNG SITING 

L G backup fuel pace requirement depend on the torage capaciry (24 hour or 48 hour) and l) pe of 

tank storage (i.e. bullet tanks or field erected tanks). The L G options considered in this assessment are 

based on bullet tank storage and consume most of the a\ ai I able space on-site. as shown in the GA 

sketches in Appendix A. 

5.3 FUEL SUPPLY AVAILABILITY AND LOGISTICS 

BMcD conducted an assessment of L D and L G suppl) infrastructure in the region of Bluegrass 10 

ascertain rhe level of supply resource potentially a\ ailable. 

Information regarding pipeline natural gas upply resources i widely available via commercial 

subscriptions. and each pipeline company publishes data about its system such as unsubscribed capacity. 

historical operating pressure. and pipeline diameter. HO\\e\er. petroleum and L G product pipeline and 

terminal detail s are much less transparent due to federal regulations regarding dissemination and use of 

such data. As uch, details regarding no,, rates, usage factors. and specific products carried in the 

pipelines are available to operators and federal. state. and local government officials only. The following 

sections outline potential sources of these fuel 

5.3.1 On-Road Truck Delivery 

An a erage terminal will often be capable of loading up to a dozen truck simultaneously (fuel oil and 

LNG). However. physical space requirements and economic feasib il ity limit Bluegrass to two truck 

unloading bay . Each truck take approximately 45 minutes to unload. tale regulations vary. but 

common tanker trucks are limited to between 7.500 and 9.600 gal lons of liquid fuel capacity due 10 

East Kentucky Power Cooperative 5-1 Burns & McDonnell 



Backup Fuel Screening Level Evaluation 

EXHIBIT G • Attachment SY -2 
Page 26 of 62 

Siting and Fuel Supply Resources 

\\eight limit ratings. with 7.500 gallons being the most common limit. This results in a tank refill rate of 

approx. 10.000 gallons per hour as!:>uming 7.500-gallon truch.s continuous unload at -l5 minute each. \\ ith 

two unloading stations. A truck route around the plant 10 the unloading area has been included in each 

option v. ith a truck turnaround co minimize plant impact to truck delivery logi stics. Figure 5-1 sho\\ 

fuel oil terminal . refineries and L G facili tie near Bluegrass discovered based on a cursory revie\\. 

Fig u re 5-1: F uel Supply ource Map 

Fuel Sources 
EKPC Bluegrass 

Duri ng full-load operation, Bluegrass has the capacity to consume approximately 15,000 ga llons of fuel 

oil per hour per unit (45.000 gallons per hour total) and 25.600 gallons ofL G per hour per unit (76.800 

gallons per hour total). Therefore. although truck deliveries during fue l oil and L 'G usage can extend the 

u age period . the Bluegrass units \\Ould not be able 10 run indefinitely on either backup fuel. Table 5- 1 

provides an oven iew of the logistical considerations as ociated with refueling acti\ ities at Bluegrass. 

assuming an emergency backup fuel operation scenario with 16 hours per da) dispatch at the plant. 
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Table 5-1: On-Road Truck ULSD and LNG Delivery Logistics 

OD1ion I OD1ion 2 OD1 ion 3 Ot>1ion 4 01J(ion5 01J(ion6 Opeion 7 QD(ion 8 

"O Tank Stora2c. gal '.!.310.000 1. 160.000 ~.310.000 I 160.000 3.837.000 1919.000 3.837.000 I 919.000 

= ll ourly Consumption 45.000 45.000 -15.000 45.000 76.800 76.800 76.800 76.800 
~ no,ooo 1.2~8.800 I 228.800 1.:!18.800 I 228.800 E Dail\ Consumot ion ( 16 hrs) 720.000 7'.!0.000 720.000 
'II Dailr T rucks to Reple nis h (24 hrs) 96 96 96 96 16-1 164 16-1 164 

Q 
4 -I -I 7 7 7 7 Trucks/llr Required 4 

Tc nninals \\ /in 50- \l ilc Radius 11 11 II I I 1 • 1 • I* I* 
Au rage Distance to Tc nninab (.\Ii.) 31 0 31 0 31 0 310 98 0 98 0 98 0 98 0 
Distance to '\"earcs t Tc nninal ( \Ii.) 24 0 2-1 0 24 0 24 0 98 0 98 0 98 0 98 0 

>. Best Case Round Trio J\lilcs I T11Jck 48 0 48 0 48 0 -1 8 0 1960 196 0 196 0 196 0 
Q. A\'Cr-dge Sneed ( \I Pll ) 35 35 35 35 35 35 35 35 
Q. 

Load/l"nload Time (hrs) I 5 I 5 I 5 15 I 5 I 5 15 I.:; = rJ'J Tota l Dcli\'CrY Route Time (hrs) '.! 9 29 29 2 9 71 7 I 7 1 7 I 
Driurs Required / II our 12.0 12.0 12.0 12.0 -19.0 -19.0 -19.0 -19.0 
!lours Required to Fill Stordgc 116 58 116 58 192 96 192 96 
l\laximum Cont inuous Oncr-.ttion (hrs) 

.. 
61) 35 69 35 61 30 6 1 30 

*Closest discovered L "G terminal is 98 miles from Bluegrass 

**Based on three-unit operation at baseload. Assumes truck unload ing (from two trucks) occurs cont inuously 

throughout operat ion with no truck logistic l im itations due to weather/number of drivers distance traveled. T his 

indicates the max number of continuous operation hours before units must be shutdown to refill fuel storage. 

As depi cted in Table 5- 1, because of the storage requi rements and distance from terminals. Bluegrass 

could experience supply-related issues for fuel oil and L G because of the number of trucks requi red to 

replenish fuel from a 16-hour dispatch. A complete refill of total storage wil l require multi ple days of 

continuous truck deli very and several truck drivers. There are more supply sources for ULSD near 

Bluegrass than for L G which coul d result in greater suppl; risk for L G. The 48-hour storage options 

would sati sfy multiple consecutive day 16-hour dispatch while the 24-hour storage options would have ro 

rely on adeq uate truck deli very duri ng multipl e day 16-hour dispatch to meet fuel requirements. 

Weather and road conditions are key risk factors assoc iated \\"i th util izing on-road truck delivery of ULSD 

and L G. During a backup fuel usage event, severe cold combined with potentially dangerous road 

conditions may significantly reduce the resupply rate. 

5.3.2 Pipeline and Barge Fuel Supply 

Pipel ine supply of fuel oil or L G is a possible option for fuel supply but would require extensive and 

expensive infrastructure upgrades. Due to substantial costs and permi tt ing impli cations. pipeline supply 

was not evaluated in this assessment. 

Additional!). barge supply is not a viable olution for fuel delivery to Bluegrass since the plant is not 

located di rectly along a major navigable River. 
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6.0 PERMITTING CONSIDERATIONS 

A permit matrix for the project has been developed and included in Appendix E that covers all the permits 

expected to be required for each backup fuel option. Both backup fuel s v. ill req uire modification to the 

existing air permit. L G is expected to add two minor emissions sources (flare and fired vaporizer). Fuel 

oil is not expected to add new emissions sources but \\ill require mod ificati ons to the existing permit for 

the fuel change. 

BMcD understands that EK PCs permitting approach would limit plant operating hours on the backup 

fuel and the primary fuel (natural gas) as required to avoid triggering the P D process. Even though the 

permitting changes for dual fuel operation are not expected to trigger P D permitting action . the S\\ itch 

to fuel oil or L 1G could be considered a monitoring change by the state and therefore a significant 

revision. A significant revision could take approximate!) 18 months to complete the permitting process. 

ince it is open for pub I ic review. The chedule and cost estimate in this repon \\ere based on an 

allowance of 18 months to complete the permitting process. 

Expected steady-state emission were developed for Bluegrass operating on fuel oi l. These figures were 

based on preliminary information provided by iemens and are summarized in Appendix F. imilar to 

performances. the iemens provided emissions information is not si te-specific. Therefore. the values in 

this assessment are preliminary and v. ill remain preliminar) until iemens is able to provide unit pecific 

emissions information. Combustion turbine emissions'' hile operating on L G are expected to be imilar 

to emi sions 'vvhile operating on natural gas. assuming s imilar fuel constituencies. Therefore. expected 

stead)-state emi sion were not developed for L G operation. 

ince 0 , emissions are the limiting pollutant for Bluegrass and fuel oil 0 ,. emis ions are greater than 

natural gas O~ emissions. BMcD developed a chart (Figure 6-1) to indicate the estimated total plant 

hours avai lable for natural gas operation based on the total plant hours operated on fuel oil. The data in 

Figure 6-1 was based on existing natural gas emissions information provided by EK PC and preliminary 

fuel oil emissions informati on provided by iemens. The data includes emissions for 40 annual natural 

gas starts/shutdowns and 12 annual fuel oil starts/shutdowns per combustion turbine ( 120 and 36 total. 

respective!)). 
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Figure 6-1 : Total Plant Natural Gas vs. Fuel Oil Operation H ours - NOx Limit 
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Y = annual hours available for natural gas operation (plant total) , X = annual fuel oil operation hours (plant total ) 
Full Ambient Average: Y = -2.8274*X + 1625 
Cold A mbient Average: Y = -3.0800*X - 1625 
Extreme Minimum A mbient: Y = -3.249 1 *X + 1625 

Based on natural gas information provided by EKPC, the maximum annual avai lable hours for natural gas 

operation (no fuel oil operation) after stai1up and shutdown emissions is 1.625 hours (ambient 

dependent). As fuel oil operation hours increase, the available natural gas operation hours decrease at an 

approximate ratio of 3: I because fuel oil 0 , em is ions are higher than natural gas 0 , emissions. as 

shown in Figure 6- 1. For example. after 50 hours of fuel oi l operation per unit ( 150 total fuel oi l hours). 

there would only be about I, 160 total hours avai !able for natural gas operation (387 hours per unit). 

A chart was also developed for O~ emissions limitations based on L G operation and using the same 

natural gas emissions data from EKPC. Combustion turbine Ox emiss ions are expected to be the same 

fo r L G and natural gas operation. However, the addition ofL G equipment does require two new 

emissions sources. The fired vaporizer used to regenerate the gas will emit 0 , whenever the facility 

operates on L G. and the fl are will periodically burn boil-off gas and emit 0 , independenc of L G 

operation. Both 0 , emission rates have been included in Figure 6-2. 
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Figure 6-2: Total P lant Natu ra l Gas vs. LNG Operation Hours- NOx Limit 
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Y = annual hours available for natural gas operation (plant total), X = annual L G operation hours (plant total) 
Ful l Ambient Average: Y = - I .0258*X ... 1648 
*Flare will burn L 'G storage boil-off. which wi ll contribute NO, emissions independent of plant operation on L 'G. 
This will reduce estimated avai lable natural gas operation hours from 1.8 10 to 1,767. 

The maximum annual available hours for natural gas operation (no L G operation). assuming 40 annual 

sta11s/shutdowns per CTG. is 1.648 hours (ambient dependent) due to boil-off gas flare operation. As 

LNG operation hours increase the available natural gas operation hours decrease because of the vaporizer 

emissions. as shown in Figure 6-2. For example. after 50 hours of L G operation per unit ( 150 total L TG 

hours), there would be about 1.494 hours available for natural gas operation (498 hours per unit). L G 

operation does not reduce available natural gas hours as much as fuel oi l operation does. 

6.1 LNG PERMITTING AND REGULATIONS 

The expected permitting process for a new L G facility could take approximately 18 months (depending 

on public response to the air permit), during which multiple agencies and organizations must be contacted 

and some may require permits. on-state agencies involved in the permitting process include the EPA 

and federal Department ofTransportation· s Pipel ine and Hazardous Material s Safety Administration 

(PH MSA ). The EPA also requires a robust Ri sk Management Plan due to the transfer of L G to the 
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facility because it is considered Category 1 hazardous liquid. PHM A does not require a permit. but a 

detailed Design pill Package ma) be required to aid in the tale reviev., process. 

The tale of Kenrucky may require various perm it and licenses to build an L G facility. Additional local 

requirements include: 

• Local fire marshal (or other Authority Having Jurisdiction) involvement and evaluation from the 

beginning stages 

• Forest conservation plan (if applicable) 

• Grading pem1it 

• Erosion and edimentation control plan 

• Best Management Practices (B if P) 
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Based on BMco ·s assessment of the various backup fuel supply options at Bluegrass. all eight options are 

considered fea ible. Fuel oil offers a lower capital co t option than L G but requires modification to the 

combustion turbines. A 11 options should fit on-site. but L G opt ions 5 and 6 with bullet tanks require 

more space than fuel oil. L G double wall fie ld erected tank options 7 and 8 require plant space 

requirements s imilar to fue l oil. L G results in bener combustion turbine performance and lower 

additional auxiliary loads than fuel oil. Fuel oil and L G will requi re significant logisti cs planni ng for 

truck delivery 10 fill the storage tanks. Borh fuel oil and L G will require modifications to the existing air 

permit wi th similar expected durations. 

It is BMco ·s understanding that information provided in th is assessment will be used by EKPC to 

evaluate backup fuel options for Bluegrass. If an option is selected. subsequent stages of project definition 

and cost estimating would be necessary to develop a project budget. 
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BURNS~M~DONNELL 

Equipment Name Qe.scriptlon 

Fuel 01 Pumn •Unit 1\ 
Fuel 01 Pumn •Unit 21 
Fuel Ori Pumo IUo1l 31 
Water In ection Pumn Uf"•I t) 
Wall!< ln1ect1on Pumo !Unit 21 
Wal"1' ln1ec11on Pumo (Unit 3) 
S1aoe A Fuel Ori Flow D1Vlder <Unit 1 l 
S1aoe B Fuel 011 Flow Divider (Unit 1 l 
P1lo1 Fuel 011 Flow D1Ylder (Unit 1) 
Staoe A Fuel Ori Flow DMder <Unit 21 
S1aoe B Fuel Ori Flow OtVlde< !Unn 21 
Pilot Fuel Ort Flow 0.Vlde< IUM 2' 
S1aoe A Fuel Ori Flow 0.Vlde< Uo11 3J 
Sr""" B Fuel Ori Flow Onnde• Uoi1 3 
Poot Fuel Ort Flow OtVlde< (l.Jnil 3l 
Gas Turbine HaJdware (Supporl Housong and Duel Fuel 
P1lo1 Nozzles) 
Dem1nerahzod Waler Transl"1' Pumo I (4x33%l 
Oeminerahzed Wal"1' Transl"1' Pumo 2 (4x33%l 
Demonerahzod Wal"1' Transl"' Pumo 3 ·4x33%l 
Dem1ner1hzed Water Transfer PumD 4 "4x3:n.l 
Fue1 Ori Unloadono I Pumo A 2xlOO'l<o 
Fuet Ori Unloadono 1 Pumo B 2x100'l<ol 
Fuel Ool Unloadono 2 Pumo A 2xlOO'l<o 
Fuel Otl Unloadonn 2 Pumo B (2x100°>G) 
Fuel Ott Forwardlno Pumo 1 4x33%) 
Fuel Oil Forwardlnn Pumo 2 (4x33"iol 
Fuel Otl Forwardlno Pumn 3 14x33%) 
Fuel Col Forwardlno Pumo 4 (4x33"t.l 
Fuel Ori S1or.,,.. Sumo Pu mo 2x I()()">;.' 
Fuel Col S1oraoe Sumo Pumo 2x100%l 
Uno! I Fuel Ori Warer k'I ec1IO,, Pumos Endosure 
Unrt 2 Fuel Ori Waler ln1ec110f' Pumos Enclosure 
Unit 3 Fuel Ori I Waler ln1ec1<>n Pumas Enclosure 
Oem1nerah1od Water S10<aoe Tani< Oo11on I / 3 
Oemmorali1ed Water Slor!!U'UI Tani(, Oot1on 21 4 
Fuel Ori Storaoe Tank Dnt<>n t 
Fuel Otl Storaoe Tan. CJOC<>n 2 
Fuel Col Slorage Tano<S Opt10n 3 2 Tan<S) 

Fue1 Ort Storage Ta""• Opt<>n 4 2 Tar<S• 

Fue1 01 lnhne Heater 1 
Fuel Ori lnhne Heater 2 
Fuel Otl lnhne Healer 3 
Fuel Ori PDC 115' x 45'1 
Fuel Otl PDC. 16kV 460V 25003333KVA XFMR #1 
Fuel 01 PDC 4 16kV 460V 2500'3333KVA XFMR #2 
Fuel Ool PDC 480V 4000A Nor ~ Bus Run 11 
Fue Ori PDC 480V 4000A Nor ~ Bus Run 12 
Fue• Ori PDC 480V 4000A SWGR • 1 
Fue1 Ool PDC 480V 4000A SWGR •2 
Fue1 Ori PDC 480V 2000A MCC 11 
F uet Ori PDC 480V 2000A MCC r2 
Fuel Ori PDC 125VOC Banerv Charoer #1 
Fuel Otl PDC 125VOC Banerv Ci'aroer •2 
Fuel Otl POC 125VOC Battery Rae< Disconnect 8 
Fuel Otl POC HVAC r1 
Fuel 01 PDC HVAC 12 

Unit I C02 Frre Prolec110f' System for FO Pump S<Jd 

Unrt 2 C02 F11e Pro1ec1ion System lor FO Pump Skid 

Unrt 3 C02 Fire Protec11on System (or FO Pump Skid 

Equipment Li l 
1;.a,1 Kentud.~ Po" er Cooperatl\ e 

Bluegr.i." Slalion - BJc~up Fuel A'-.e"ment !Fuel 011 Opuon,) 

ProJecl '\o. 972D 

Skid Name Motor Raling Rated Load Options 
Capacity 

Fuel 01 Pumn Skid 400ho t 23 4 
Fuel Ori Pumo Skid 400 ho t.23 4 
Fuel Ori Pumo Skid 4001'0 t 23 4 

Fuel ()I Waler In ec1<>n S>ud 250ho I 23 4 
Fuel ()I Waler ln1ec1<>n S•ld 250ho 12.3.4 
Fuel 01 Waler ln1eclion Skid 250 ho 1 2.3 4 
Fuel Ooi Waler ln1ec11on S<id 0.33 ho 1 2 3.• 
Fuel Otl Water ln1ec11on Skid 0.33 ho I 2 3 4 
Fuel Ori Water ln1ecl1on Skid o 33 ho 1,2 3.4 
Fuel Otl Waler ln1ect<>n Skid 033ho 1 2.3.4 
Fuel ()I Waler lniect<>n Skid 033ho 1,2.3.• 
Fuel Ori Water In ect<>n S>ud 03Ho 1234 
Fuel ()I Water ln1ec110n S>ud o 33ho 123 4 
Fuel Ori Wale• ln1ec1<>n S>ud o 33 ho I 2.3. 
Fue1 Ori Waler ln1ec1<>n Skid o 33 ho 1.2.3 4 
Fuel Ori Water 1n,ec11on Skid I 2.3.4 

Dem1neraltzod Water Pumo 20 hO I 2.3 4 
Oem1ner1hzed Water Pumo 20~0 12.34 
Oem1nerahzed Water Pumo 20 t>o 12.34 
Oem1neral11ed Water Pumo 20 ho 12.34 
Fu"'(); Urloadlno S>ud I 15~0 12.34 
Fue. Qo1 Unloadlno S>ud 1 15~o 1 2.34 
Fuel Ori Unloadono S•ld 2 15ho I 2 3 4 
Fuel 01 Unloadlno Skid 2 15ho 1234 
Fuel Otl Forwardono Skid 30ho 1,2.3 • 
Fuel Col Forwardono Skid 30ho 1.2.3.• 
Fuel Otl Forwardrno Skid 30ho 123 4 
Fuel Ori Forwardrno Skid 30 ho 1 2.34 

5ho 123 4 
5ho 12.3 4 

I 2.3 4 
1,2 3. 
1,2,3,4 

780.000 oal 1.3 
390.000 oal 24 

231oooooa1 I 
1 160.000 oal 2 

1 160 000 gal teach tan•) 3 
580.000 gal (each Uln<) • 

420<W 1.2 3 4 
420i<W 1234 
420i<W 1 2 3 4 

12.3. 
1,2.3 4 
1 2 3 4 
123 4 
123 4 
12.34 
123 4 
12.34 
12.3 4 
1.2 3 4 
I 2.34 
I 2 3 4 
123. 
1 2 3 . 
I 2.3 4 

1 2.3.• 

1,2.3,4 
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Notes 

Ga .. l urhinc Sunnhet 
Ga .. lurh1nc Sul"C11il't 
G.a .. T url\1nc Sunnlier 
Ci.1 .. 1 ummc Sunnhcr 
Ga .. l urtunc Suro her 
Ga .. I urh1nc !'o.umhc1 
Ga .. f urtnnc S11rmllc1 
Gil .. I urh111c liunnlic1 
Ga .. I urhmc Sunollc1 
Ga .. I urhmc Sumhc1 
Ga" l urh1~ Sum"1llc1 
c .... l urh1nc Sumher 
G•"' lurtt1nc ~Prhct 
G.a .. 1 urhuk' Su"°hct 
Ga .. I urh1nt Suoohcr 
(i.i" I urhmc Supplier 

Includes C02 tan•. delec1<>n etc 10< new GTG fuel 
o.t oumo s1ud enclosure 
Includes C02 tank. de1ec110n etc lor new GTG luel 
011 D1.1mo skid enclosure. 
Includes C02 lank, detechon. etc lor new GTG tuel 
011 ruomo skid enclosure 
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Equipment Name/Descrlptlon 

LNG Unload1no Pumo 12x100%1 
LNG Unloadino Pumn 12x 1()0%) 
LNG Booster Pumo 1 13x50'l'.1 
LNG Booster Pumo 2 13x50%1 
LNG Booster Pumo 3 13x50%J 
Fired Waler Balh Vannnzer 1 12x1CJ0%1 
Fired Waler Bath Vaoonzer 2 12x100%1 
LNG Pressure Control Man1lold 
Odonzer 
LNG Bulle I Tanks 130I Oo1oon 5 
LNG Bullet Tanks 1151 OOloon 6 
LNG Fullv Contained Double Wall F&E Tank 
LNG Fullv Contained Double Wall F&E Tank 
LNG PDC 15' x 25' 
LNG PDC 4 16kV-480V 750KVA XFMR #1 
LNG PDC 4.16kV-480V 750KVA XFMR #2 
LNG PDC 480V 800A MCC # 1 
LNG PDC 480V 800A MCC #2 
LNG PDC HVAC #1 
LNG PDC HVAC #2 
Booster Fire Water Pumo 
Gas and Flame De1ec11on Svs1em 

Equipment List 
East K eniuck } Po,.erCooperall\e 

Bluegrru.' Station - Backup Fuel A''e"ment (L:'\G O ption'! 

ProJect :-:o. 9n73 

Skid Name Motor Rating I Raled Options 
LMA f'oMrltv 

LNG Unload1no Skid 30ho 5 6 7 8 
LNG Unloadinn Skid 30hn 5 6 7 8 

LNG Booster Pumo Skid 1 430ho 5 6 7 8 
LNG Booster Pumo Skid 2 430ho 5 6 7 8 
LNG Booster Pumn Skid 3 430hp 5 6. 7. 8 

LNG Vaoonzer Skid 55 3 MMBlu'hr 5 6 7 8 
LNG Vaoonzer Skid 55 3 MMBlu/hr 5 6 7 8 

LNG Pressure Manifold Skid 5, 6, 7, 8 
5 6 7 8 

130 000 oal each 5 
130 000 oal each 6 

3 840 OOOoal 7 
1 920 OOOoal 8 

5 6 7 8 
5 6 7 8 
5 6 7. 8 
5 6 7 8 
5 6 7 8 
5 6 7 8 
5 6 7 8 

Boo\ler Fn W:n~r Pumn 5 6 7 8 
5 6, 7 8 

EXHIBIT G - Attachment SY-2 
Page 44 of 62 

Notes 

L'<G Suonber 
L'\GSuonber 
L'<GSunnlJ<r 
L'<GSumber 
L'<G Sunober 
L'<GSunnber 
L'<G Sunnloer 
L'IG Supph~r 

L'IG Sunnll<'r 
L'\G Sunnber 
L'\G Su1111IJ<r 

N. unload1no, storaoe and booster areas 
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BURNS t..MSDONNELL 

Y/N I 
GENERAi. PROJECT INFORMATION 
Proj ect Description 

Proiect l ocation 
Site Descriotion 

Contracti n1 App roach 
labor 

Project liquidated Damages 

Proietl Bonding / LOC 
Prolect COD Dates 

Proj ect Expansion 

MECHANICAL EQUIPMENT 
AQUEOUES AMMONIA SYSTEM 

Amm onia Flow Control Skid N 
Ammonia Forwardma Pump S~1d I\ 
Ammonia Stora1e.e Tank N 
Ammonia Unfoadm1 Sk.d N 

SCR Ammonia D1stnbuuon Grid N 
SCR Cataivst N 
Detection 

DEMINERALIZED WATER SYSTEM 
Oemm'1ahzed Water Transfer Pumas y 

Oemmerahzed Water Storage Tank v 
Demmerahzed Water Trailers N 

CLOSED COOLING WATER 
CCW Heat Exchanger N 
CCW pumps N 
Glycol type N 

FUEL OIL 

Storage y 

Transfer Pumps y 

Unloading y 

Heat1na. y 

MAKE-UP WATER SUPPLY 
lsuaaiv Source 
Service/Fire Water Storage N 
Serv1te Water Transfer Pumps N 

WASTEWATER 

Contammated Wastewater y 

Water Treatment Re1ect N 
FIRE PROTECTION 

Design Basis y 

Insurer/special requ1remenu N 
GTG FP y 

Pump supply source(s) N 
Storage N 
Fire loop y 

COMPRESSED AIR 
Air Compressors N 

CATHODIC PROTECTION 
Unden,round Steel Piping v 
Under"round Steel Tanks y 

CONTROlS 
Equ ipment Cont rol 

GTG y 

Medium Voltue Swrtct'laear y 

Motor Control Centers v 
Low Voltage Switchgear y 

Plant Control System y 

Plant Historian v 
Offs1te Interfaces y 

Automatic Generat io n ContTol 

GTG y 

Vibrat io n m on itorinl. 

GTG N 
Fin-Fan Cooler Fans N 

Plant Sim ulator N 

£u t Kentucky Power Cooperatrve 
Bluccrau Backup Fuel Aue u rnent 
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Scope Assumption~ Mll ria - Fue4 Oil (Optk>ns 1 t o 4) 

Number " Capacltv (per I Notes 
Unit ) 

Near La Grange, KY 
Ex1sttng brownfield Stte at Bluegrass Station 

Mulu prime 

Union 

TSO 
100% Bondme 

December 2020 
No future expansion considered; Combined Cycle location not considered and SCR remams 

dKomm1ss1oned 

4 33 1 x 100% for each umt wnh 1 x 100% common spare 
Add new 780,000 gal tank for 48·hours (390,000 gal tank for 24~nours) of fuel 011 operation 

1 100 in add1t1on to eK1s t ing 300,000 gallon tank 
Ex1stm1 connect ions for Oemin Trailer wt'ltch handles 200 gpm 

Fuel 011 Tank smng for eacn option 

- 2.310,000 gal single tank for 48 hr storage 
· 1.160,000 gal suigle tank for 24 hr storage 

·Two (2) 1,160,000 gal tanks for 48 hr storage 
- Two (2) 580,000 gal tanks for 24 hr storage 

1 All tank options will be 1n concrete containment s12ed t o contam largest tank volume 
4 33 l x lO<YK for each unit with 1 x 100% common spare located near fuel 011 tan~ 

2 100 Two (2) truck unloading stations, each wrth 2 x 100% unloading pumps 
3 33 3 K 33% 1nline electric neaters with rearculatton system 

Mun1t1pal Water 

histing 450.000 gallon tank 
ExestmR 

Drains for areas around eqU1pment that could be contaminated with 011 will be directed 

tt'lrough the existing oil/water separator (OWS) Discharge OWS effluent to outfall 1'001 

Ex1stmg OWS has capacity of 300 gallons Take d1scnarge to same out fall on south side of 
lcltmt 

No re1ects. rental syst em used 

FM Global and NFPA 850 recommended practice 

Addn1onal C02 added for Fuel Oii ln1ect1on skid enclosure. 

Ex1stmg Eltctnc motor and Diesel dnven fire pump takmg suction from the Serv1ce/ F1re 
Water Storage Tank. 

Existing Service/Fire Water Tank 

Branch of existme loop eKtended out to fuel 011 storaR.e area t o supply hydrant onlv 

ne into e:x.1stmg system. Each unit has ns own compressor Tie to receivers next to Umt 1 

Cathodic protect ion syst em will be galvanJC anode type, 1f required 

Coat ed wnh samf1cial anodes, 1f required. 

EKPC is already planning t o upgrade Siemens turbrne cont rol sys tem to the T-3000 system 

No add111onal controls upgrades required 
Interlace with up1.raded TCS 

Interlace with upuaded TCS 

Interface with upgraded TCS 

Integration w 1tn new T-3000 system 
Interface with uoli!raded TCS 

lnterfact wnn upli!raded TCS 

Interface w1tn upuaded TCS 

Ex1st1ns 

Ex1st1ng 

'•ce lofl 



BURNS~M£DONNELL 
Y/N 

0111tal Bus 
Foundation F1eldbus N 

Remote 1/0 y 

Instrumenta tion 
.Redundan-9: N 

Transmitters y 

HART y 

Performance Testing N 

Meteorological Station N 

Continuous Emissions Mon11orm1 Svstem N 

Relavin1. Data link N 

Communication 
D1spatch1na N 

Off site mon1torin&f~m1neurat1ons N 

Sw1tchyard N 

Internal plant N 

External N 

NERC CIP Req uirements N 

HMI y 

ELECTRICAL 

Generator SteD-Up Transformers 
Gas Tufbme N 

Au•iliarv/ Reserve Transformers: 
Au•1hary Transformer N 

Generator Buses: 
!Gas Turbine N 

Electncal Equipment Endosuru; 
Bus Duct: 

lso Phase N 

Switchgear: 

4160V Sw1tchaear N 

480V SYt11tchgear N 

Motor Control Centers: 
480VMCC:. N 

Emergency Power: 
IUn1nterruct1ble Po>1ver fUPSI N 

IDC Svstem N 
On-line Batterv Monitodn.1; N 
Light ing y 

OVIL/STRUCTURAL 

Eiristin• Faclllti•s 

Dlspo .. I of Spoils 

Soils Conditions/ Stabll1tv 

Subsurface Rock 
Subs;urface water 
Cut/ Fill 
Disposal o f debris 
Permanent Stormwater 
Construction Stormwatet 

Roads 
Surfacing 

Soil Bearing ~pacitv 

Foundation type 

Endosurts 

Pumps N 

Elrctncal (see electrical section) 
Access 

ISpacma. berwern units 
Maintenance c.ranes N 
Guorclshack N 
Fence y 

CONSTRUCTION 

Ut llitl•s I 
Power I 

£Ht Ke.ntudry Powt'f C~M 
Blue&r~ hckup fuet As.ltUment 
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Sccape Auumptions Maltl• F~ ~ (()plJOnJ 1 lo •1 

Number 
" Capacity (per 

Unit) 
Note.s 

- - -

For futl 011 tank, unloadm1. and forward1n1 pumps 

~ 
hlOOllJ6 t•rstinR typ1ca! Fuel floy., to 1..in•: ts hl00% existing 

- ~ 4 20 mA as ava•lable. -
install tn loops on valves for fttdback 

b.1st1ng. fuel tlow meter needs to~ downstream side or rec1rt ruel samplt will be 
requ1rrd to be takrn rach t1mt tht units art run on fuel 011 
b1st1n1. 

h1st1n1 
hstin& 
bst1ng 
h1st•,,l. add commumut1ons to the new fu~ oil tank locauon 
Ex1stma 
NoChanats 
local HMI at truck unload1na 

Ex1stma 

Ex1stm1 
I 
l (K'5t>n& 

IEx1st1n& 

Ex1stin1 

Existing, 4 16kV, 33kA 1nterruptm1 low resistance grounded s~tem . main t•e main 
configuration, GE SR7S0/469 relays. sufficient upac1ty to source ma1n·t1e·ma1n from one 
main breaker, 2 spare motor contactors, one on each bus and space to add another section 
on the bus 
Existing. 48(1V, 6SkA 1nterruptmg, high resistance grounded system with drd•cat~ ground 
detection system, mam·t1e-ma1n confrgurat•on. suffment capac1tv to source ma1n·t1e-main 
from one ma•n breaker spare brra•ers ava1 abte space avadable to add "ert1tal sections 1n 
rx•stinl building 

Ew1st1n1. 480V, 3-Phase, 3·W1re. 6SkA; spare buckets available 

h st1n1 in main adm1n bulld1n1 I 120V) 
Ex1st1n1 

LE"O for roadway hght1ng, hghtmg reQu1ted for new road and unloading area 

8rownf1rld s1tr Tie mto exrst1n1 Blue1rass system 
Excess spo11s will be d1sposrd of on·s1te. used for fill if possible No hazardous materials 
accounted for 1n pro1ect estimate 
No piles required based on review of existing foundations at site Geotec.hn1cal 1nvest1gat1on 
to confirm piles are not required for tht nrw tanks and equipment 
Svbsurface rock 1s expectll!d to be ~countered for 1nstallat1on of the found4t1ons 11 w1 I ht' 
rem~d as r~uired to mstall lhMe fovndations 
No dewjtenn1 included 
Usr e••St1ng site matenals to grade the site and avoid off-site borrow 
Disposed of on-stte. 
hist mg 
Erosion control will be 1n ac.cordance with statr and local gu1dehnes and regulations 
Add nrw plant road to allow for fu~ ~I delrveries Via truck Roads will be surfaced w1th 
uphalt topping and two-lane loop/turn around at fuel truck unloading station to keep 
trucks from 101n2 throu1.h the clant 
Maintenance areas will be covered \\nth crushed rod.. Other areas top soil and sreded 
Suitable fi11 based on reVtew of eiMt•n& foundations at site Geotechnic.a: 1nvest1gat10n to 
confirm soil beann1 capacity 
Sha ·aow or mat foundations based on review of exJSt1ng foundations at site GN>techn1c.al 
1nves11gauon to confirm shallow or mat round1t1ons are acceptable for thr new tanks and 
equ1pmrnt 

Fuel 011pump1n1ect1on skid 1nd water 1n1ttt1on skin 1n new enclosure Forward1n1 pumps 
and unloading station will be located outdoors 

Unchan1.t'd 

"-ew slide 1ate for fuel 011 truck ro.1d ooet\1n1 
Reloutrd around fuel 011 tanks and unload1n1 area and around reloc:ated 1uardshack 

T1~nto E~PC 

••1•lol J 



BURNS ~£DONNELL 
Y/N 

Commun1cat1on 

Construction Water 

Potable Water 

San1tarv 

Parkln1 

Gate Entrv 

I Mam 
Personnel/Craft 

Dehvery 

Construction Field Office / Trailers 

Owner 

EnRmeer 

Vendors 

Contractors 

Site Serv1ees 

Laydown area 

Warehouses 

OWNER COSTS/ MISC. 
Permits I 

See Permit Matrnt I y 

Owner·s Costs I y 

East Ke ntucky Power Cooperat fvt 

Bluegrass Backup Fu~ Assessment 
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Scope Auumptions Matrix· Fuet Oil (Opi lons 1 to• ) 

Number 
" Capacity (p•r 

Notes 
Unitl 

T1e·m to EKPC 

T1e -tn to EKPC 

Tte ·m to EKPC 

T1e-1n 10 EKPC 

Ex1stm2 Bluea.rass auard shack 

ExistmR BlueRrass maln Rate and auard shack 

New shde Rate for fuel oil t ruck road openinR 

Office in Existm& Admm Bu1ld1ng 

Trailers m Owners Costs. 

Trailers m Owners Costs. 

Trailers 1n Owners Cost s 

Trailers m Owners Cost s 

Near e10stinR warehouse. northwest of plant. 1n open flat area 
Ex1stmg warehouse 1s full; Contractor will provide necessary storage space durmg 

construction. 

I 
IEKPC w/ BMcO Support 
I 

P•1~lol3 



BURNS ~M!:DONNELL 

GENERAL PROJECT INFORMATION 

Protect Description 
Project l ocation 

Site Description 
Contnctin& Approoth 

ubor 
Project Uquidated Dama.HS 

Proiect Bondin• /LOC 
Project COO Oates 

Proj ect Expansion 

MECHANICAL EQUIPMENT 

AQUEOUES AMMONIA SYSTEM 

Ammonia Flow Control Sk•d 

Ammonia Forward1n1 Pump Slid 

Ammon•il Storare Tank 

Ammonia Unl~1n1 S._1d 

SCR Ammom• 01stributt0n Grid 

SCR C.tolyst 

Detect ion 
DEMINERALIZEO WATER SYSTEM 

IOemmerahze~ :!J~~-f'r Tr~nsf!_r P_~mps 
Oemmerahzed Water Storage Tank 

Oemmerahzed Water Trailers 

CLOSED COOLING WATER 

~Ewchangf'r 

CCW pumps 

Glycol type 

LNG 

StoraRe 

Transfer/Booster Pumps 
Unloading 

Heating 
MAKE· UP WATER SUPPLY 

Supply Source 

~rv1ce/F1re Water Storage 

~rv1ce Water Transfer Pumps 
WASTEWATER 

Contaminated Wa\te<Nater 

Water Treatment Re1Kt 

FIRE PROTECTION 

Des" i:n Basis 
Insurer /special req-;rements 
GTGFP 

Pump supply source(sl 

Storaa.e 

Fire loop 

COMPRESSED AIR 

Au Compressors 

CATHODIC PROTECTION 

Underground Steel P1pmg 

Undera.round Steel Tanks 

CONTROLS 

Equipml!nt Control 

GTG 

Medium Volta~w tchuar 

Motor Control Centen 

low Voltage Switchgear 
Plant Control System 

Plant H1stor1an 

Offsne lntrrfacrs 

Automatic Generation Control 

GTG 
Vibration monitoring 

GTG 
IF1n·Fan Cooler Fans 

Plant Simulator 
Di1ibl Bus 

I Foundation F1eldbus 

Remotel/0 
Instrumentation 

Cast Kentuc.ky P~r C.oopu atrw 
Bluea:rus Ba<kup Fuet Alle-sunent 
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Scope Anumphoru Matnii LNG Buffet hn"-' (OptlOM 5 and 6, 

Y/ N Number 
" C•paetty (per I Notes 

Unit) 

Near La Grana.e. KY 

h1St•n1 brownfM!ld s1tt at Blue1ran St•t•on 

Mutu prime 

I Union 

TSO 

1001' Bonding 

Dtcember 2020 
No future expansion considered, Combined Cycle location not cons1df'red t1nd SCR remams 

decommissioned 

N 
,., 
N 

N 
N 

N 

N - --- -N 

N Existing connect ions for Oemm Trailer which handles 200 gpm 

N 

N 

N 

l NG Storace tanks for each option 

3.840.000 &•I total storo&• for 48·hours (30 bul et tanks) 

1.920 000 gal total storage for 2• hours (IS buUet tanks) 
y Tan.._s will be Sl!l on concrete mat with curb for contamment 
y 3 so 3 x 50% located near LNG tanks 
y 2 ~o Two (2) truck unloodlng stotlons with scoles 
y 2 100 Fired vaponzer to regenerate natural 1as for dehvery to plant · 2 x 100% 

Munec1p.al Water 
N Ex st1n1•SO000 gallon tank 

N Ex1stm1 

N 

N "40 reiects rental system us~ 

!___ ~M Global and NFPA 850 recommtnded pract1c.e 
N 

N No changes requjred 

h:1st1n1 fltttnc motor and Diesel drrvf'n fire pump taking suction from the St"rv1ce/ F1re 

Water Storage Tank Electric boostf'r pump add~ to ensure sufficient prt"urt at loap 
y around new LNG st orage area 
N Ex1sti_n1 ~l'Vlte/F1re Water Tank 

Branch of ex1stmg loop e>etf'ndf'd out to LNG storage area with fire water booster pump to 
y suppl, h•dronts only 

T1f' in to existing system Each unit ~s ~ts own compressor Tie to receivers nt"xt to Unit 1 

N Air 1s not limited 

y Ct1thodic protection system w ill be 1atvan1c anode type, 1f required 
y Coatf'd with sarnf1dal anodf'S. 1f r~u1red 

CKPC 1s planning to upgrade Siemens turbine control system 10 the T 3000 system under 1 

N separate pro1ect. 
y tntt"rfacf' with uMraded TCS 
y Interface with uo1r.lded TCS 
y Interface wnh upgraded TCS 
y Integration with new T ·3000 system 
y Interface with upgraded TCS 
y lnterf•ce with upgraded TCS 

y Interface with up1raded TCS 

N b1st1n2 
N h1st1n1 
N 

N 

v For LNG tanks, unloading. and forw-ard•na pumps 

'~1• lot 1 



BURNS ~M£DONNELL 
Y/ N 

Redundancy N 

Transmitters y 

HART Y_ 
Performance Testing N 

Mettoro1ot1ca1 StatlOft N 

Continuous Emissions Monetonna Svsum N 

Relayin2 Dau Unk N 

Communication 

D1spatch1ng N 

Off site mon1tonnaladm1n1strat1ons N 

Sw1tchvard N 

Internal plant >-
N 

External N 

NERC CIP Requirements ,.. 
HMI y 

EL£ CTR I CAL 

Generator Step--Up Transformen 

Gas Turbine N 

Auxiliary/ Reserve Transformers: 

Aux1hary Transform"r N 
Generator Buses: 

IGas Turbine N 

Electrical Equipment Enclosures N 

Bus Duct : 
(lso·Phase N 

Switth1ear: 

4160V Switchgear N 

480V Sw1tchaear N 

Motor Control Centers: 

l480V MCCs N 

Emer1ency Power: 
Un1nterr\Jpt1ble Po"Ner lUPS) N 

DC S)"tom N 
On·Une Batterv Monitonn.1 N 

Ugh t ing v 
OVll/SlltUCTURAL 

Exlstln1 hcllities 

01soosal of Soo1ls 

Solis Condition• I Stabllltv 

Subsurfac·e Rock 

Subsurface water 

Cut/ Fiii 
Disposal of d ebris 

Permanent Stormwater 

Construction Stormwater 

Roads 

Surfaclnt 

Soil Bearing Capacitv 

Foundation t ype 

Endosures 

I Pumps N 
I Electrical (stt electnul section) 

Access 

jSpacmg between units. 

Mamten~nce cranes N 
Guard.shack N 
Fence y 

CONSTRUCTION 

Utilities 

Power 

Commun1cat1on 

Construction Water 

Potable Water 

Sanitaty 
Parkin1 

Gate Ent rv 

cast Kentuc.ky Powe' C~nitlYf 
81uecrus ~kup Fi.tel As~ument 
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Sc.ope Ass1.1mptions M.atth lNG Bullet Tanb COptions Sand 6) 

humber 
" C.p•city (per I Notes 

Unit) 

hl()O} ew•sung typical Fuel no"" to umt l:wl()(ht eiusting 

•·20 mA a~ available 

- - install tr1 -loops on valves for feedback 

£x1~t1n1 

Eiust1n1 

histing 

Existing 

Ex1stin1 -h:1sun1. add commun1cat1ons to the new LNG links location. 

h.1st1n1 

No Chan1es 

Loul HMI at tt'\Jc.k unload1n• 

E•ist1n.1 -

EJustin.1 

Ex1st1n1 

Ex1st1na 

h:1st1n.1 

Elt sting.• 16kV, 33k.A interrupt1n1 low rn1stance grounded system, ma n-t1e-ma n 

configuration. GE SR750/469 relays, suffie1ent capacity to source ma1n·t1e-ma n from one 

m11n breaker 2 spare motor contactors, one on uch bus and space to idd another section 

on the bus 
E"x1st1n1 480V, 6SkA interrupting h ah resistance grounded system Wlth dtd•cated &round 

detect.an system, mam· Ur-main conf 1urit1on, sufficient c.apac•tv to source ma n t1it main 

from onr ma1n breaker; spare breakers available space available to add vert1c.al sections m 

ex1st1nR buddm1t 

Ex1st1n1. 480V, 3-Phase, 3-W.re, 6SkA. soare bud.ets available 

~ E:. sting rn main admin building (t 20V) 
Eir1st1n1 

LEO for roadway l1ghtmg ltghung requned for new road and unloading UH 

8rownf1eld site Tie into ex1stma 8lue1rass system 

Excess spoils will be disposed of on·sne. used for flll 1f possible No hazardous materials 

acc.ounted for m pro1ect estimate 

No piles required based on review of ex1st1ng foundat ions at site Geotechn1cal mvest1gat1on 

to confmn piles are not required for the new tanks and equipment 

Subsurfact rock 1s expected to be encountered for installation of the foundations It w1I be 

removed as required to install these foundations 

No dewatenn1 included 

Use e1ost1n1 site mat erials to arade the site and avoid off-site borrow 

01sp0Sf'd of on-site 

h1st1n1 

Erosion control w1; be 1n accordanu· w~th state and local 1uidel1nes and rerulat1ons 
Add new plant road to iflOw for l~G delt\'ertfi, via truck Roads will be surfaced with asphalt 

toppma and tw o-lane. Loop/turn·around at LNG truck unloading station to keep trucks from 

l•o•n• through th• plant. 
Maintenance arns will~ coverf'd with crushed rock Other areas top sod and seeditd 
Su•table 1111 based on review of ex1st1n1 foundations at site Geotechmcal 1nvest11ation to 

confirm sotl bearm2 capacttv 

Shallow or mat foundations based on reYiew of existing foundations at sne Geotedimcal 

invest1gat1on to confirm shallow or mat foundations are acceptable for tht new tanks and 

equrpment 

- - Forw1ird1n1. pumps and unload1n1 station ¥irill be located outdoors ----

Unchan1ted 

New slide 1ate for LNG truck road o~n1na 
Relocated around LNG t anks and unloading area and around relocated auardshack 

Tie •n to EKPC 
T1e--1n to EKPC 

T1e-1n 10 EKPC 

T1e--in to EKPC 

T1e·1n to EKPC 



BURNS ~M£DONNELL 
Y/ N 

Main 
Personnel/Craft 
Dellverv 

Construction Field Office / Trailers 
Owner 
Engineer 
Vendors 
Cont ractors 
Site Services 

Uydown arei 

Warehouses 

OWNER COSTS / MISC 

Permits 
See Permit Matnx y 

Owner's Costs I y 

Ea.st Kent uckv Power Coope,..,Uve 

BluecrHi BKlcup Fuel Aneument 
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Scape Auumpllons Mat rix · LNG Bullet Tanks IOpUons 5 a nd 6) 

Number 
" Capacity (per 

Notes 
Unit I 

Existing Bluegrass guard shack 
Ex1stm2 Blueizrass main Rate and Ruard shack 
New shde ute for LNG t ruck road opemne. 

Office in E:iustmg Admm Building 

Tra•le~ m Owners Costs -
Traile~ 1n Owners Costs - Trailers m Owners Costs. 
Trailers 1n Owners Costs 
Near existing warehouse. northwest of plant, an open flat area 
h:1sttng warehouse is full; Contractor will provide necessary storage space during 

construction. Warehouse will be relocated closer to plant based on storage capacity and 
required space. 

IEKPC w/ BMcO Support 

I 



I BURNS~SDONNELL 
Y/N 

GENERAL PllOJECT INFOltMATION 

Pro1ect Descr1ot1on 

Proltct l ocation 

Stte Oescrintion 

Contractln1 Aooroadi 

Labor 

Prolect Llou ldated Oama1e1 

Pro;ect Bondin• / LOC 

Proiect COO Oates 

Project hpanslon 

MECHANICAl EQUIPMENT 

AQUEOUES AMMONIA SYSTEM 

Ammonia Flow Contr<>' Skid N 

Ammonia Forward1n1: P\.imo Slod ,, 
Amman.a Stata•e hnk N 

Ammonia Unload1n1 Slud N 

SCR Ammonia 01stributton Grid N 

SCR CataMI N 

Ottect1on 

DEMINERALIZED WATER SYSTEM 

HQ<minera1,zed _W•te< Transftr Pumps N 

Oemmerah1ed Water Storage Tank N 
Oem1nerah1ed Water Trailers N 

CLOSED COOLING WATER 

CCW Heat E•changer N 

CCWpumps N 

I- Gl)'_col type N 

LNG 

~ y 

Transfer/Boa_!t~_r Pumcs y 

Unloading y 

Heatma y 

MAKE· UP WATER SUPPLY 

Sunni\/ Source 

Serv1ce/F1re Water Storage N 
Service Water Transfer Pumpi N 

WASTEWATER 

Contaminated WastpWattf " Water Treatment Re1Kt " FIRE PROTECTION 

~s y 

lnsurer/snec1al requ.rements " GTGfP N 

Pump supply source(s) y 

Storage N 

Fue loop y 

COMPRESSED AIR 

Air Comoressors N 
CATHODIC PROTECTION 

Underaround Strei P1p1n1 y 

UnderRround Steel Tanks y 

CONTROLS 

Equipment Cont rol 

GTG N 
Medium Volta&e S~·tchgur y 

Motor Control Centers y 

low Volute Sw1tch1ear y 

P1ant Control Systrm y 

Plant Historaan y 

Offs1te Interfaces y 

Autom;itic Generation Control 

IGTG y 

Vibr•tlon monftorln• 

~ " fin Fan Cooler Fans N 
Plant Slmulator N 
Oi11tal Bus 

IFoundat1on F1eldbus N 

Remote 1/0 y 

·-

Cut hntucky Power Co(ltMr~tM 
8h.1ecr•u S.Cliup fu~ Aueument 
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Sc.ope Au11mpt10nt Mltn• LNG f/C lM'lt (Options 1and11 

I Number " C..p•Clty (per Notes 
Un1tl 

Near la GranA,e KY 
I Ex1n1n• brownfield sne at Bluegrass Station 

Muitt onme 

Union 

TBD 

100% Bondin• 
Oectmber 2020 

Na future expansion considered Combined Cycle locallon not considered and SCR remains 

dttomm1ss1oned 

I 

I 

-·-
Ex•stina connections for Oemm Trailer which handles 200 Rpm 

I 

LNG Storage tank for each option (7 & B) 

3.840.0001al fully conta,ned F&E tonk for 48 hr stor•ge 

1,920.000 gal fully contained F&E tank for 24 hr storagtt 

,_ Tank will be set on concrete mat with curb for contamment 

1. so 3 x 5°" located ne<1r LNG tank 

2 100 Two (2) truck unloadmg st ations with scales 
2 100 Fired vaponzer to reRenerat e natur111 au for dehver'/ to plant· 2 JC 1()()% 

Municipal Water. 

E>c1stmg 450,000 gallon tank 
Existing 

No reJeCU; rental system usMI 

FM Glo~I •nd Nf PA 850 recommended pr•ct1te 

ho chances required 

Ela'rst1n1 Electnc motor and Diesel dn"en foe pump tak1n1 suction from the 5e-N1ce/rire 

Water Storage Tank Electric boosttf pump added to ensure suff1e1ent pfessure at loop 
around new LNG st orage area 

Ex sting ~rv1ce/F1re Water Tank 

Br01nch of eXJstmg loop extended out ta LfllG sto"&' area with fire water booster pump to 
supptv hydrants onty 

Tu~-m to eimt1ng system. Each umt has its own compressor Tie to receivers next to Unit 1. 

Air is not hmned. 

tathochc protection system wdl be gatvan•c anode type, 1f required 
C~ted \\11th sacnficial anodes. 1f required 

EKPC 1s planning to upgrade Siemens turbine control SV5tem to tht T-3000 system under a 

separate prate« 

interface \\11th upgraded TCS 
Interface with upQraded TCS 

1-- -
Interface with upgraded TCS 

lnt~ration with new T-3000 svstem 

lnterfacr w th upsraded TCS 
Interface with upuaded TCS 

lnttrfact ~1th UPRraded TCS 

,_ Eiust1n1 
Ex1sun1 

-for LNG tank. unloading, and fof\Afard1ng pumps 



BURNS t_M£DONNELL 

Y/ N 

Instrumentation 

Redundancy ~ 

Transmitters y 

HART y 

Performance lestmg N 
Meteorological Stauon N 

Cont inuous Emissions Mon1torin1 System N 

Relaying Data lmk N 

Communication 

D1spatch1ng N 
Off sue mon1tonng/admm1strattons N 

Swllchyard N - --Internal plant N 

External N 

NERC CIP Requirements N 

HMI y 

ElECTRICAl 
Generator Step-Up Transfo rmers: 

IGas Turbine N 

Auxiliary/ Reserve Transformers: 

IAuiohary Transformer N 

Gen erator Buses: 

IGas Turbme N 

Electrical Equipment Enclosures: N 

Bus Duct: 

llso-Phase N 

Switchgear: 

4 l 60V Sw1tchgear N 

480V Sw11chaear N 

Motor Control Centers: 

l480V MCCs N 

Emer2ency Power: 

Umnterrupuble Power (UPS) N 

DC System N 

On-Line Battery M onitor1n1 N 

ll&hllng y 

CIVIL/STRUCTURAL 
h lstina. Facilities 

Disposal of Spoils 

Solis Conditions I Stability 

Subsurfac.e Rock 

Subsurface water 

Cut/Fill 
Disoosal of debris 

Permanent Stormwater 

Construction Stormwater 

Roads 
Surlacing 

Soil Bearin2 Caoadtv 

Foundation type 

Enclosures 
Pumps N 

Electrical (see electne1I section) 

Access 

SpacmR between umts 

Maintenance cranes N 
Guardshack N 

Fence y 

CONSTRUCTION 
Utilities 

Power 
Comm um cation 

Construction Water 

Potable Water 

Samtarv 
Porkln1 

East N:entud:y Power tooper111w: 

Bluecn1u Baickup Fuel AHHunent 

Sc~ Auumpt•ons Matm - LNG r /E l •nlc" (Options 7 and 8) 
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Number 
% Capacity (per 

Notes 
Unit) 

ht100% existing typical Fuel flow to unit 1s h:lOO'-' existing 

4 -20 mA as available 

Install tf• loops on valves for feedback. 

- ,_____ -
Ex1s.t1na 

Eiusuna -
h+sung. 
[ICISttng --- ---Exist mg 

Ex1st tng add communkat1ons to the new LNG tank locatmn 

Existing 

NoChamr:es 

Local HMI at truck unloadina 

Ex1stm2 

Ex1st1n2 

b1stma 
Exntmg 

Ex:1stm1 

Existing, 4 16kV, 33kA mterruptmg. low resistance grounded system, ma1n-t1e-mam 

conf1gurahon, GE SR7S0/469 relays. suffment upac1ty to source mam·t1e main from one 
main breaker 2 spare motor cont'1!ctors. one on each bus and space to add another section 

on thr bus 
Ex1stmg, 480V, 6SkA interrupting, h11h resistance grounded system with dechcated ground 

detection system, main-t1e-mam conf1gurat1on, sufficient capacity to source mam-ue-mam 

rrom one main breaker, spare breakers ava1lable; space available to add vertical sections m 

exist ma buildma. 

Ex1st1n1. 480V, 3·Phase. 3·W1re. 6SkA, spare buckets available 

Existing. in main adm1n bu1ldmg (120VJ 
Ex1st1n1 

LEO for roadway lightmg, hght1ng required for new road and unloading area 

Brownfield sne. Tie mto eJC1stmg Bluegrass system 
Excess spoils will be disposed of on·sne. used for fill if possible. No haiardous materials 

accounted for 1n proj ect estimate 
No piles required based on review of existing foundations at site Geotechnical 1nvest1gat1on 

to confirm piles are not requ~red for the new tank and equipment 
Subsurface rock 1s expected to be encountered for installat ion of the foundations It will be 

removed as required to install these foundations 

No dewatenn1t included 

Use ex:1stina site materials to 1trade the site and avoid off-site borrow 

Disposed of on-site 

Ex1stmg 

Erosion control will be 1n accordance with state and local 1u1dehnes and ruulat1ons 
Add new plant road to allow for LNG dehvenes via truck. Roads will be surfaced with asphalt 

topping and two-lane. Loop/turn-around at LNG truck unloading station to keep trucks from 

l1om2 throu1h the plant 

Maintenance areas wi ll be covered with crushed rock. Other areas top soil and seeded 

Suitable fill based on review of ex1stmg foundat ions at sit e Geotechn1cal mvest1sat1on to 

confirm soil bearinR capac1tv 
Shallow or mat foundations based on review of ex1stmg foundations at site Geotechn1Cal 

invest1gat1on to confirm shallow or mat foundations are acceptable for the new tank and 

equipment 

Forwarding pumps and unloading station will be loc.ated outdoors 

UnchanRed. 

New slide gate for LNG truck road open1n2 
Relocated around LNG tank and unloading area and around relocated guardshack 

Tie-in to EKPC 

T1e·m to EKPC 
Tie m to EKPC 

T1e·1n t o EKPC 

Tie·m to EKPC 

P111•2ol 3 



BURNS t._M!:DONNELL 

Y/ N 

Gate Entry 

Main 

P•rsonnel/Craft 
Delivery 

Construction Field Offic:e I T~ilers 

Owner 

Engineer 

Vendors 

Cont ractors 

S.te Services 

Uvdownarea 

Warehouses 

OWNER COSTS/ MISC. 

Permits I 
See Permit Matruc y I 

Owner's Costs y I 

Eau Kentucky Power Coopenitrve 
Bluegraiss h<.kup fu~ Asffument 
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kopf' Assumpt ions Mat mt · LNG f /E Tank (Opt ions 7 and 8) 

Number 
" Opac ity(~ 

Notes 
Unit ) 

Ex1st1ng Bluegrass guard shack. 

h isting Bluegrass main gate and guard shack 

New slide gate for LNG t ruck road opening 

Office 1n E>usung Admm Building 
Trailers 1n Owners Cos ts 

Trailers 1n Owners Costs. 

Trailers 1n Owners Cost s 

Trailers m Owners Costs. 

Near u1stmi warehouse. northwest of plan;, 1n open flat area 
E>ustmg warehouse 1s full, Contractor will provide necessary storage space dunng 

construction. Warehouse will be relocated closer to plant based on storage c.apacny and 

required space. 

I I 

I IEKPC w/ BMcD Support. 

I I 

i>ac .. 1013 
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APPENDIX D -PRELIMINARY LEVEL 1 SCHEDULE 



ID Task Name Start finish 2017 2018 2019 
Q4 QI Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 

Air Permitting Development Mon 6/5/17 Fri 9/8/17 
EKPC Commence Board Approval Mon 7/10/17 Fn 9/15/17 

Air Perm11 Applicat ion Mon 9/11/17 Fri 3/9/18 
.... 

EKPC Board Approval Mon 9/18/17 Mon 9/18/17 . 9/ 18 

CPCN / PSC Approval Proce55 Mon 10/2/ l 7 Mon 4/2/ 18 
LNTP (ngincenng Mon 10/23/17 Mon 10/23/17 • 10/23 

7 Bid I Award of Long Lead Equipment Mon 12/4/17 Mon 4/9/18 
8 Air Permi t Received Mon 3/12/ 18 Mon 3/12/18 • 1112 

CPCN / PSC Approved Thu 4/ 12/18 Thu 4/12/18 • 4/ 12 
10 Procure Long Lead Equipment Fri 4/20/ 18 Tue 7/16/19 't 
JI FNTP Engineering Tue 5/15/18 Tue 5/15/18 • 5/ 15 

12 Engineering I Permitt ing Tue 5/15/18 Thu 2/14/19 
13 Procurement M on 9/3/18 Fn 3/15/19 
14 Commenc~ Con~truct1on Mon 3/4/19 Mon 3/4/19 • 3/ 4 

15 C1v1I Construcuon Mon 3/4/19 Fri 8/16/19 
16 MechaniC.ll Construction Fri 6/ 14/ 19 Thu 1/23/20 
17 Electrical Construction Fri 7/19/ 19 Thu 2/27/20 

18 Unit 1 OutagP Fri 11/22/19 Thu 1/9/20 
19 Unit 2 Outage Fri 1/17/20 Thu 3/5/20 
20 Unit 3 Outage Fri 3/13/20 Thu4/30/20 
21 Startup Fn 11/8/19 Thu S/2 1/20 
22 Commercial Operation Date Thu 6/4/20 Thu 6/4/20 

Taste External Tash Manual Tade Fm1sh·onty 

Split Ex1ernal Milestone • Duration only Deadline 
ProJKI . Bluegrass Dual futl Pro1Mt Date Mon 

3/20/11 Milestone • Inactive Task Manual Summary Rollup Progren 

Summary Inact ive Milestone M OlnuJI Summary Manual Progress 

Pro1rct Summary ln ,1c11ve Summary St.nt only 

Note lons lrad t"qu1pmt'nt rt'frn to either gas turbine or hqurf1ed natural gas tLNG) Dual Fuel lmplemrntat1on of thp gas turbine rpqu1res approx1matl'ly 12 month\ for procurrmttnt and LNG requires 15 months 

2020 
Q3 Q4 QI 

• 

• 

Q2 

~ . • 6/4 

Q3 

m 
)( 

:c 
iii 
=4 

)> 

"'O if 
"'n (Q ;r 
CD 3 
U> CD 
en a 
0 (/) 
-~ en ' ,,. ,,. 
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APPENDIX E -PERMIT MATRIX 



Clll'•n W•lll'' Act 

~coon 404 P"m•t 

St-won 7 Thrf'~tf'Md 

and Enda"lered 
Spt'C1C"•Consulla110n 

~ndC1ur•nc::if' 

M 1ratol'Vft1rd lrutv 

u s At my (Of PS of 

Nal lonw ldt' Pt'rm1t Leu tln or eQu~l l u 0 S i'Crf' uf wt1 \.,rtd or SlrrMn 1mp.\cls 

tnd1V1dUAI Prrm11 Greattr than 0 5 acre of wtiland or strc1m impacts 

ti t l\t proJ«t w dt pottnt ·atty imoact tHOIKt•d SPf'Clf'\ or t htor lf'SPf'Clt\le Mbtut. or 

Us fish & W11dhlr Service 1t a ~11on 404 pt"tmrt 1s rr "u1tf"d, 1t'lr-n tt'lr rw~ mtou bt' cont~ttd Thf!' FWS w111 

(FWS). Ccofocical ~l"ifKf'S delf'tmtn<' thf'o $evf'I of f'ffort nf'll'drd for •hr Pf014"C1 IOPIOCll'f'd ff'.' ttab11a1 
;lS\e-'J:Smf'nt. $PK1f'S SUf\lf'V\, .w111n 1mp;,ct stud u. f'IC) 

Act I a.id and Golde., US r•sh & W•ldhle ~r R~u1r~ w~n cons11vnton or opf'tat"'n Df a prornvd fac1 IV r0t'kt •mo.Kt 

Ea1lr ProttttkH'I Act IFWSJ. [colotal Se-MCH m•'•torv birds. ttle1r rlf'SU., a'"+d •s~t1all>/ 1hrea1rned or t'nda"Ct'fed SPK>eS 

Como111ncc 

~OllCt' of Propowd 
(Ol"S1tuct90n 

So.II Pr~nt10n. 

f~ral Av•lllOrl 

Adm1n•t.lrolt•on (FM) 

C'onlfot, ,,,d US [nv1rontN"nt.JI 

CountrrmU\Urt' l~PCCI Prolttetion Agl!'ncy (EPA) 

Plan Amrndmrnt 

Requ11ed for the constrUC11on of sHucturrs 200 ff'el ta 1 or with n lhfo d•U•nc.r to 

tor11h11at10 from 1he nearrst poon1 of~ FM .JMrpnr1 r1.>nway 

An ~mt"ndmf'nl 10 !hi" l>K1l · tv·~ \PCC Pl;\n w•i' bf' r1"Qu111"d lo addrf'ss otdd•l •on.l l 

onsite furl 5to1age and ~econd;try roni.1·nmt'nt 

A FRP is re Q1.111rd fo, fac1l1t•es thdt could re11son1bly bt c 11:pe<:tcd t o uuse 

•5ub!i.tan11al harm• to t he pnv11onmen1 by discharging 01! 1n10 or on n3v1gablf' w:1t"r!i. 

A facility may pose •mbstan!l.ll h01rm• 1f 11 

l) h.1s il lot ill 011 stouge <•PilrtlV 1rrittf"1 lk.Jn or roqu.11 to 42,000 g-.llons .1od •t 
transfrrs 011 O\lf'f w.11rr to/from Vf'Hf'IS, or 
111'1•~ ;a total 011SIOl'~lf'c.ll)<mty1rta1tt !Mn or f'qual to J m•l IOn 1otllon5 mrcl\ ont" 

of thf. rooow1nc conditions 

r,..1l"'Yrhl~C-•­
.... _\I_._ 

C,.. Cdao.cll"fCi ....... IM • 

Prior to cnn\trurtton 

PrlOf 10 construe.hon 

4S 10 'JO day\ tor• N.i11onw·dt' Prrm11 

11 lo 1!1 months for oln lndrv•du;il Pf'rm11 

30 days for 1n1t1•l 1t1ponse, add<tiOn•I 10 daV\ for 
ck>trrm1nation of flf'ld \ul'Vt'y rr1ult\ {1f rrqu1rrd) 

Not tf'qUlff'd 10 \Ubmil tt'lf' SP(( Pl.ln lo lhf' (PA'°' 

'""'~• unlf'n. ''"Pf'Sttd 

Musi submit a t<"rt1fiution form a11d the ~ RP 10 thr 
EPA rr11onal olfict" ,.he Rrg10MI Adm1n1strator (RA) 

wtU rev1f'w and delf"rmmr 1f the ractll!y should be 

J.c,11.ty Rt'lP<>"'" Pl•n US [nvironmcn1•I 
(I RP) Prolf'cttnn Alt~~y IEP"I a dot's no! ti.Wf' suff1Clrn1 lttt>n•hry tont.,1nmt'"t tor f'lch "bovr•ruu1~ llC>fil8f' Pr10t to 011 delrvf'ry 

clao.f1td ih a "\Uh,1•,,t1al h•1m" lac1htv or a 

s11n1hun1 and il.lbiunu,.1 h:um• fac1111v tr !hf' RA 

dt'lf'fm•M\ t!\11 thfo l i1e1l1ly could riaus• \•cn1f .unt 

1nd sub\taf'\l>1I n,um• ttw' ~JtP lt"Q\.Hff'\ .-oproval by 

lhfi RA Apprtwal can l."llcf' anyiwt'>f''f' ft("lm "c~uplf' 

of montlu up to 1..,..ars dfp~ndtnt1 on the ttaiONI 
off1Cl!'and1ts'AIOf~load f~lj{ •IYIS\11 t("qu1rt"d 

to ·mo ~mf'rit 1~ flltP f'W'n dunnc ttw> CPA s 'r'lllf'W 

Crr11fica1r ot Publtc 

Convt'n.enct' .-.nd 
Nt'tl'\~IY (rP(N) 

K•ntuctv P.,b•-.c Yrvu 
Comm1ss1nn 

t•nt 
b tt k>c.l!f'd al a d" llM"f' surh thal el dtsrl'lilll" hom t~ fac1h1v (011 d ca!lV' •1n1my'" 

c •S locat ed"'" d•stancf!' sud'l that a d1\Charar from" lar11 ty 'WOU d sl\ut down a 
oublic dnnk1n• watl!'r 1ntaltf' 

d has !'lad. "W•tl\1n I~ i>ast S year\, a r•potUble d..,t~I" 1reater than0t equal to 
lDOOOga 60ns 

' •1cl1 

.\ WPtlarwj and \lrt>tlm df'llRf',.tlOn w1ll l• Wf'ly nnt bf" tt>qu ·rf'd impact\ to 

juu\d'(t1on;tl watt'r\ or wrUand\ olt ll' ,,ot •nhc•patf>d b.ut'd on tht' 

No apphcatlon or m1ttgatM)n fees :;,1:~:s~:::r:u~f~~~=:~:,~':n::::1
1

~~"5
1 ;:~: :~~.:::~~:c~~~~~lc~~ 

Noftts 

Nofrf"s 

No ft"t'\ 

Nofpe\ 

(Commercial and lnstitutt0nal OevrlopmrnU). a prr·construcl•on 

Formal c0t1wl111 ion tilccty not 1tqu11td 11 construc1io11 w1ll t~kc p/11ce .n 

.in ,wudv dtvrloPf'd .)trtf and nri ~rrunn 40' Pf'!un t ts rrq" ''Nt Oue to 

the naturf' of 1h1s' If', 1mp.-rn 10 prnlf'tlf'd \l>t'<tf'S are no1 l1ltly 

Form.JI COfl\Ult•t.on I lifl'f' Ml rl"q1.111td 1f con,trUt"tlft'I wifl t~lie piKe n 

• ., • rr#/dv dfvf'bc>t'd •rr• l"d l\O \toction 40ot Prrm 1 •S rrqu •cd Ouc to 

t~ rtHurrof !hi\ s te. mp.Ka tom•cratoryb rds.1rr "011 lrty 

~ot •fv•ng th<' FM""' ud .. \ com~ll"I Form 7460-1 for • I r~w•rd 

structurn and tttO\lidt"'I •\Ill" L!iyo111 rn.lp df'P•r1•"1 \lrur!urP ocauorn 

~o ttmPofarv cons1rl.lct10f'\ tQl.llpn°lf'f"lt or ptrm•nent structurr\ w· I be 
OVf"r 1001f'f'f 1.trl 

Requort"d to bf' 1mdatf'd 10 ;addt('\\ nrw IUt' I o• storotg<' il"'d srcoN:t.uv 

COf"lla•"'l'IW'nt , •f"ldud1n1 lh(' S·t<' P .I'"+, Wil\trwal('f ;ind \torm-w.Jt('r Ffow 

01:.11.,m, Tablet .1nd oortl<'ln\ol thP SPCC Pr-11n Mrr-111\lt' 

fhf' RA f1f'lf'rm1nf'\ •f :. f.te•hty could. bf'Cc\uu• o f I\ loc.a11C1n, t.lu\f' 

"\1gn.f1c,1r1t ilnd sub• laf"lt1al h•rm" 10th(' t"nv•ronmrnt bv d•\chilflll'I& o•I 

""'0 °'on lhf' nav•aab~ wjlfl\ and .-ci.O•ntt'I it.011" •nM Thts •\ 
~trrm1nf'd by !~ton s1.,,1l.u to lkft ·sub,Ur1t •.11 h.lrm~cr-t•r•., "~ ,..,11 

.s a~ of tanlc\, type of 11ar1\lll'r DPt'"''°"'· o I \toiact' upac•tv 1ac1t of 
W<Ol"d•rv conl.t•n'TW'nt \ptll h \torv. rte 

J 



£rwironmen1•I 
Anf'1.\m,.nt fEA) or Kl"nlucky Publlc ~NICf' f'Bcll11v mod1f1c~Uon<; m•v lr'f'A'"' :.n £/I. o r FIS bKau<>f' lt'lf' prolf'Cl I\ , .. q~.,11~ 

fnv11omntn1Jl lmpac1 tommlntofl f1n1mc1n1 hom thf' USO" Rur•I Ut1Utlt\ S..rY1c:e IRUSI 

Sl•tt'mt'nt EIS 

fMl('""ut'''l'~(~l4'Yf' 

1'1~MS\""1o0n 

'~ Q~~LJ«i~ Ml'fllt 

Pr~r In cnfl<ilfurtu·u1 No,,. .. ~ 

Th1ii 1"0,CCI Wiii ft'QUt'~I fund1nc from USDA RUS An FIS I' l•k t'tv not 
fM11Mf'd \lncf' .,1in1l1c.an1rn\!11onmt'nlal1mp.uu art' not nntk1p.11ttfi, 

h()wfl"f'' ""[A may b4o rt'qu1rPd 

Noff't"' 

C Kf'ntucky Dep•rtment ot R•qulred 10 mod1ly the f'qUlPmtnl ltJ burn fut! utl <lnd to 1n<orpo1alf' lim•h un f~I 

~~ ~;uct10n Jlrrmo (nV1ronmtontal ProtKI JOn otl optir•llOl'I 10 m1~nt••n PSD minor \ta11n Aho tt'QUlrt'd to •dd vapomer M'>d flar• Pr~r tn cornlruc:uon 

Orv1\•on ror 41c QualtlV em1n•on '°uru•s for LNG 0Pt"ra11on 

ft 10 18 month' 

10 Noise Comphance 

11 

12 

13 

14 

" 

1• 

Perma to Consl ruct 

Acron or Alon1 • 
S1rNm 

Sc-won 401 W•ll't 
Quah1y Cert1f1u1k>n 

(WQC) 

Gent'ral Pf'rm11 101 

Stormw.11r-r 01\c.h.,gt'\ 

A\\OCl<ttf"d with 

~~l..!.~.!.·i>..!!.~0!"'1'11'~ 

Oper111on.1I SWPPP 

Mod1lic.1t1nn 

Natt0nalH1\IOfl( 

PrMPN.aUon Act 

section 106 Cle•r•nef 

Thrt.itntd & 
r nd-'ntf'r.-d 5,pt-<lf>• 

Clearanct (St11teJ 

Storm Water Qu;at11y 

17 Mana1etne!nl and 

Krntucky St.1te Bo.lrd on No Pl"rm1t is required, however .l <ipec1al u<;e perm•t requires tl\dt tl\to f<l(111ty comply 

(lf"Ctrlc: Gener.ltlon and KRS 224 JO-SO. wtuch PfOhlb•t\ emlmons beyond the prol)t":rty that interfere wuh PriOr ta c0Mtruct1on 

Transm1s11an S11tns enJOyment ol l•ft' or with any lawful business or attr.1tty 

for prrm1t <overall' _ 
l(enluc.kv Oep.1rtrnent ol 11 tke folcilitv'., KPOCS Operational 01\C.h•rce Pt-tm11 (ICV0109J61I rt"qulre, •n 

Fnvuonmt'nt.al Pro1ee11on operauonal SWPPP. the SWPPP muu ~updated to 1ddreu ntw lutl \lor.agf'. 

~~~~.:~\~';~~t' ·~:l::t~:i;~;°",;"'~,,~'-'' :"'1~"'n"''•-<t~,f~r~dr-,.~,-.,-.-n<-..,-,-m-.,.1 
1 

work w11h !he State tt•storic Pre~rv•t•on Office to address h1stor;c: prrwrv•t1on 

:~.~~~::i:r~~:~~:~:'n luue\ wl'ten plannmg prot('Cts or 1uu1n1 lunch°' permits that m.tV aff~t h1~!0f1C 
Office {SHPO) :~~=~:7:,•11~:;~~~·:::~:·~,::::urc:es l

1
stt'd m or determined e

1
1g1ble for 1he 

l(,.ntucky O..oartmpnt of 

Flsk•ndW11dl1fe 

"t'sourco. Ktntud.y Slatt Rt'qu1rtd whC'n a propo"'C'd p1ot('Ct m~ 1mpcKI Statt-11\ted spectC"• or w-kf'n ll p101f'CI 

N.>ture Pre:Sfltvf's 

Comm1u10n. and 

l(f'nluc.-y ON1s1on o f 

Fore,11v 

l1f'\ witk•n an .ar•a of litnown oc<urrtnce of list~ <>Pf'CIM or 1hf' habitat ol .t lmf'd 

S~•t"S 

Prior to conslfuct•on 

Pnor 10 tonsuuct10n 

Prior to con<;truction 

JO bu.,men da~ lnr \trum CfO\\lf\S •nd fl<KKiplain 

imp.ct 111pprov"'I 

No fees 

No fees 

Streo.m 1mpKt 1reatN t~n SOO 

llntu fl"et and IH~ thAn 1,000 

A nOllt' <;!Udy•<> rr-com~n~d to determine 11 tl"te prort'(t will rt' w it '" 

.ln lntre.l~e tn :\mbit>nt noise, which m•ght impact the <;urround1n11 

commun11y 

TI\t> fM'tm•I apfl11r.a11on mu<;! hf' rf'VtrWf'd and \•gnt'11 hv tM- ln<.•I c:nun1y 

floodplain roord1Ntorh) prtor to subm1tt1n111ne 1pphution 10 lht' Iii.lip 

S:C~l:~a4n:::~::~~:.it~~::I~, ~~~~O~I~ ~·;:~.:...~ll SttNm 1~:~Cl Sl~=to 'i.OOO /\.\\Umt~ •ulom•IK Wat"r Qu<lh\V (t't!1flcat1on 111ulhon1at1on through 

•s issued concvrrentty In 45 to 90 days If 1 SeCllOO linear feet Sl,SOO the Corps Nat1onw1dt' Prosram !I the protect wilt reqwrl' • Sl'ct•on 404 

404 lnd1v1dual Permit 1$ requtrt'd. then ~parate Strt'am impact gre<Jter than S,000 ~"!~::~:~~;::::~1~~ ~:::~~::::~~:::~:~~~.:~:~;~~~ 
WQC apprQVa1 from the Slate coutd l3lct' 12 month' linear feet SS,000 

Not rcqu11cd to \ubm11 Ol>("t.l!lonat SWPPP for 

,,.vtfow. unit'\\ ff'-(1U1"\lf"d 

)0 day<; lor 1n1t1•l rtspon~('. 1dd•toon.1I JO dilVS tor 

df'tf'rmlnalion ol r1.,,ld \urvtv ,,..~1.Jlh (•I ,,.qu1r,.dl 

14 calendar days 

Wetlillnd impacts SSOO ~r il<''· 
not to exce ed SS.000 

Tht' perm1t al\o .luthorltt'S lhl" d1Kh.ar1e ofcon~tr11c11on dtw.Jtrr1ng 

No ftl'<i w.11r,.. I m An"Atd 1t11ou1h thf' u\e ol "ppropr1.ii1t ~n m,ln.l~tnw'f\I 

prKOCt'~ 

S40 for Ptehminarv Site C~k Jorm;iil consul!olt1on M"fV nol requ1r~ 1f con<>fruction w1tl 1.ak.e place 1n 

1krough SHPO da1.aba<ie an alrt"l<fv devC'loped arra and no Sectron 4l}d. PNm tis required 

Nolt'f'' 
Jorm•I COf1\ullillJOn f.11t"fv no1required11 consuucuon w1 I t•li.e pflet' 1n 

an • rreo.tdy df'\IC'lnpfod :i•I"• .1nd no Sf-conn 404 Pf'rm·t "r.-q1Mrtj 

.• ,.,., 



EXHIBIT G -Attachment SY-2 
Page 60 of 62 

APPENDIX F -EMISSIONS SUMMARY 



BURNS ~M!:DONNELL 
Client EKPC 

Proiect Bluoorass Fuel 011 
3 x 501 FD2 (Fuel 011) 

NOTE: Not for Guaran tee 

""ase# 

lease Descript ion 
IAmbtent Temoerature 
Gas T urbtne Load 
Evannratrve Coohno 
Water lruec11on 
No of Gas T urbtnes In OnArat1on 

!Gas Tumne Fuel 

Ambient Cond11tons 
Temperature 
Relative Humid•ty 
lwet Bulb Temperature 
IPressixe 
!Gas Turbine Generator Performance (Peru l u J 

IGTG Heal lnl)U1- LHV 
IGTG Heat Input- HHV 
!Water lniecuon Rate (pe< GTG) 
Exhaust Flow (per GTG) 

Stack Volumetric Analysis, Wet 
!Ar 
lco2 
H20 

1N2 
b2 
IStack Errnssions lit Exit 
NOx Emissions 
NOx @15%02 
INox as N02 (per GTG) 
1K...:u trmss1ons 
IC0, @15%02 
lco {per GTG) 
JS02 Emissions 
~2 1n Exhaust Gas (assuming no convers<on) (per GTGJ 
lso2 1n Exhaust Gas (assuminq no conversion) (per GTG) 
Volati le Organic Compounds 
VOC@ 15%02 
voe as CH4 (per GTG) 
Particulales 
PM, F11terable & Condensable (pe< GTG) 
PM. Filterable & Condensable (per GTG) 

~ 
1 Parocutate values are per US EPA Method 5.'202 (front arid back half). 
~ . Em•ss•on values do not include heavy metals ~ead mercury. etc.) 
13. D1ffenng fuel composmon may change the calculated emissions 
14 CTG performance arid ermsS1ons based on pret•mmary 1nformat1on from S•emens 

Date 
Rev1ston 

case 1 

100%0'1' 

OF 
100% 
OFF 
ON 

1 to3 
Fuel Oil 

degree F 0 
% 66% 

degree F 11 
ps1a 14 60 

MM Btu/hr 1.971 
MMBlulhr 2.103 

lb/hr 42 740 
lb/hr 4,416.322 

% 090% 
% 504o/o 
% 630% 
% 7500% 
% 1276% 

ppnwd 42 0 
lb'hr 3530 

ppnwd 30.0 
lb'hr 154 0 

lb/hr 1070 
lblMMBtu 0 0509 

ppmvd 100 
lb/hr 290 

lb/hr 630 
lblMMBtu 00300 

EXHIBIT G -Attachment SY-2 
Page 61of62 

613'2018 
3 

case 2 

100%51'1' 

51 F 
100% 
OFF 
ON 

1 to3 
Fuel 011 

51 
60% 
44 5 
14 60 

1,772 
1,890 

38,410 
4,067,237 

0.89"/o 
4 91% 
6 79"/o 

74 57% 
12.84% 

420 
317 0 

300 
1380 

96.0 
00508 

10 0 
260 

58.0 
00307 

15. Fuel based on D1st1llate Fuel 011 No 2 we•ght composmon 86 434% C, 13 5% H 0 05% S, 0.0t5% FBN arid 0 001% ash. 
k; Stack 502 content reported with no convers<on to 503 
17. Emissions exclude ambtenl air contnbutKlns 
a. VOC consists of total hydrocarbons excluding methane and ethane and are expressed 1n terms of methane 
s. Emissions reported on the basis of pourids per hour are for one combus11on turbine 
t 0. Em1ss1ons es11ma1es are for orel1minarv 1nformat1on onlv and are NOT auaranteed 



EXHIBIT G - Attachment SY ·2 
Page 62 of 62 

BURNS~£DONNELL 
CREAT E AMAZING. 

Burns & McDonnell World Headquarters 
9400 Ward Parkway 

Kansas City, MO 64114 
0 816-333-9400 
F 816-333-3690 



BURNS~£DONNELL. 

EXHIBIT G - Attachment SY-3 
Page 1 of 96 

Bluegrass Generating Station -
Dual Fuel Implementation Project 

Scoping Report 

EAST 
KENTUCKY 
POWER 
COOPERATIVE 

East Kentucky Power Cooperative 

Project No. 97273 
Rev.O 

August 2018 



EXHIBIT G - Attachment SY-3 
Page 2 of 96 

Bluegrass Generating Station -
Dual Fuel Implementation Project 

Scoping Report 

Prepared for 

East Kentucky Power Cooperative 
Winchester, Kentucky 

Project No. 97273 

Rev.O 
August 2018 

Prepared by 

Burns & McDonnell Engineering Company, Inc. 
Kansas City, Missouri 

COPYRIGHT © 2017 BURNS & McDONNELL ENGINEERING COMPANY, INC. 



Chapter 
umber 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
Appendix A 
Appendix B 
Appendix C 
Appendix D 
Appendix E 
Appendix F 
Appendi x G 
Appendix H 

INDEX AND CERTIFICATION 

East Kentucky Power Cooperative 
Bluegrass Generating Station -

EXHIBIT G - Attachment SY-3 
Page 3 of 96 

Dual Fuel Implementation Project Scoping Report 
Project No. 97273 

Report Index 

umber 
Chapter Title of Pages 

Executive Sum mary 4 
Introduction 2 
Project Definition 15 
Contracting Approach 11 
Schedule 2 
Cost Estimate 4 
Drawings 25 
Equipment List I 
Scope Assumptions Matri x 3 
Summary Emiss ions Informati on 2 
Schedu le 2 
Cost Estimate 2 
Cash Flow 2 
Permitting Matrix 2 

Certification 

I hereby certify, as a Professional Engineer in the Commonwea lth of Kentucky, that the 
information in th is document was assembled under my direct supervisory control. This report is 
not intended or represented to be suitable fo r reuse by East Kentucky Power Cooperative or 
others without specific veri fi cation or adaptation by the Engineer. 

Samuel Yoder (Kentucky License No. 3 1964 

Date: Au oust 17. 20 18 



Dual Fuel Implementation Project Scoping Report 

TABLE OF CONTENTS 

EXHIBIT G - Attachment SY-3 
Page 4 of 96 

Table of Contents 

Page No. 

1.0 EXECUTIVE SUMMARY .. .. .... ...... ...... ..... ... .. ..... ........................ .. ....... ....... ... ..... 1-1 
1 .1 Purpose ................................ ... ......................... ...... ............................................... 1- 1 
1.2 Project Execution Approach .......................... ...................................................... 1-2 
1.3 Schedule ........................... .... ......................... ...... ................................................. 1-2 
1.4 Cost Estimate ........................... ............................................................................ 1-3 
1.5 Project Ri sks ... ................................................. .. ........ .. .... .................. .................. 1-4 

2.0 INTRODUCTION .................... ......... .... ............................. ............. ................ .... 2-1 
2. I Background ........................................................................................................ .. 2- 1 
2.2 Scope of Study .......................................................... .. ..................... .................... 2- 1 
2.3 Lim itations and Qual ifica tions ......................... ... ................................................. 2- 1 

3.0 PROJECT DEFINITION ..... ............ .... ...... .. ................... ......... ... ............ .. ........ .. 3-1 
3. 1 Project Overview ......................................... .... .. .................................................. 3-1 
3.2 Plant Location and Layout.. ......................... ...... .................................................. 3- 1 
3.3 Plant Perfor111 ances .............................................. ........ .. ......... ............................. 3-2 
3.4 Mechanical Systems ............. ............................ .... ............................ .................... 3-2 

3.4. 1 Combustion Turbine Dual Fuel Implementation ....................... .. ......... 3-3 
3.4.2 Fuel Oil ystem ................................... ..................................... .. ........... 3-4 
3.4.3 Demineralized Water ystem ............... .. .............................................. 3-4 
3.4.4 Fire Protection Water ...................................................... .... .................. 3-5 
3.4.5 Fire Protect ion Carbon Dioxide (C02) .......................... ... .................... 3-5 
3.4.6 Compres ed Air .............................. ..... ......... .. ...................................... 3-5 
3.4.7 Oily Waste Drains .................................................................. ............... 3-6 
3.4.8 Utili ty Racks ......................................................................................... 3-6 

3.5 Permitting Considerations .................................................................................... 3-7 
3.6 Easements .. ... ....................................................................................................... 3-7 
3. 7 Electrical Systems ................................................ ....................... .. .. .. ................... 3-7 

3.7. 1 Auxi liary Electrica l Power Supply .. ......... ............................... .. ........... 3-7 
3.7.2 Direct Current (DC) Power Supply .. .................................. .. ..... ............ 3-8 
3.7.3 Con1111unications ... ................... .. ................................. ......... ............. .. .. 3-9 
3.7.4 Grounding and Lightn ing Protection .................................................... 3-9 
3.7.5 Area Lighting ...................... .......... ........................................................ 3-9 
3.7.6 Heat Trace .. ... ............................... .. .. ..................................................... 3-9 

3.8 Control Systems .................................................... .. .... ......................................... 3-9 
3.8. 1 General .................................................................................................. 3-9 
3.8.2 DC _stem Architecture ............................................ ....................... 3- 10 
3.8.3 Instrumentation ................................................................................... 3- 10 
3.8.4 Startup and Commissioning .. .............................................................. 3- 10 

3.9 Civil I Structural I Architectural ........................... .. .. ......................................... 3-11 
3.9.1 Geotechnical ....... .... ........................ ... ..... ............................................ 3-1 1 

East Kentucky Power Cooperative TOC-1 Burns & McDonnell 



Dual Fuel Implementation Project Scoping Report 

EXHIBIT G · Attachment SY-3 
Page 5 of 96 

Table of Contents 

3.9.2 Civil ................................................................... .................. ..... ........... 3- 11 
3.9.3 Structural .. ... ................................... ..................................................... 3-1 4 
3.9.4 Lead and Asbestos Abatement.. ..... .... ... ........................ ... .............. .. ... 3-1 4 
3.9.5 Pre-Engineered Buil dings ............... ..................................... .......... .. ... 3-1 4 

4.0 CONTRACTING APPROACH .... ............. ......... ... .... ..... .... ... ........ ............ .......... 4-1 
4. 1 General Approach ........................................ ............ ....................... ..... .. .............. 4- 1 
4.2 Contract List .................. ..................................................................... ... ............... 4-1 
4.3 Interface Schedule ............................. ... ............ .. ......... ................................. ..... ... 4-2 
4.4 Contract Scope .............. ............................. .. ............................. ... ...................... 4-3 

4.4. 1 General .......................................................................... ........................ 4-3 
4.4.2 Construction Contracts ........................ .................................................. 4-4 
4.4.3 Equipm ent Contracts ......................... .................................................. 4-10 

5.0 SCHEDULE ...... .. ...... ....... ... .. ...... ... ... .... ........ .... .... .... ..... ...... .... .... ... .... .............. . 5-1 
5. 1 Critical M ilestones ... ........................ .......................... .......................................... 5-1 
5.2 Project Schedule ............ ................................................................ .. ..................... 5- 1 

6.0 COST ESTIMATE ............. ................... ............. .. .... .... ....... ..... ..... .... ... .. .. .......... 6-1 
6. I General ....... .................................................... .......... ............................................ 6-1 
6.2 Basis and Assumptions .............................. .... ................... .. ... .. ... ... ... ................... 6-1 

6.2. 1 Capita l Cost Estimate cope ................................................................. 6- 1 
6.2.2 Major Capital Cost Estimate Assumpti ons ........................................... 6-2 
6.2.3 Major Commercial Terms ................... .................................................. 6-2 

6.3 Operations & Maintenance Estimates .. .......... ...................................................... 6-3 
6.4 Economic Conditions Considerations .................................................................. 6-3 
6.5 Contingency ......................................................................................................... 6-3 
6.6 ummary Cost E tim ate ................................ ... .................................................... 6-3 
6.7 ummary Cost Item Description ................................................................... ....... 6-3 
6.8 Cash Flow ............................................................................................................ 6-4 

APPENDIX A - DRAWINGS 
APPENDIX B - EQUIPMENT LIST 
APPENDIX C - SCOPE ASSUMPTIONS MATRIX 
APPENDIX D - SUMMARY EMISSIONS INFORMATION 
APPENDIX E - SCHEDULE 
APPENDIX F - COST ESTIMATE 
APPENDIX G - CASH FLOW 
APPENDIX H - PERMITTING MATRIX 

East Kentucky Power Cooperative TOC-2 Burns & McDonnell 



Dual Fuel Implementation Project Scoping Report 

EXHIBIT G - Attachment SY-3 
Page 6 of 96 

Table of Contents 

LIST OF TABLES 

Page No. 

Table 1- 1: Project Scope ..... .. ............... .............. ......... ... .. ......... .. ............................................. 1-1 
Table 1-2: Project Milestones ..................... .... ....................... .... .... .......................................... 1-3 
Table 3-1 : Performance Impacts of Fuel Oi l Operation .... ... ...... ... ... ..... ...... .... ........................ 3-2 
Table 3-2: Bluegrass Fuel Oi l Operation torage Basis .... ...... .. ...... .............. ........................ .. 3-2 
Table 4-1 : List of Contracts .................................................. ........ ........................................... 4-1 
Table 4-2: Contracts Interfaces ............. ................ ... ....... ...... .. .... ... .................... .. .................... 4-2 

East Kentucky Power Cooperative TOC-3 Burns & McDonnell 



Dual Fuel Implementation Project Scoping Report 

EXHIBIT G - Attachment SY-3 
Page 7 of 96 

List of Abbreviations 

LIST OF ABBREVIATIONS 

Abbreviation Term/Phrase/Name 

AACE Association for the Advancement of Cost Engineering 

AC Alternating Current 

ACI American Concrete Institute 

AISC American Institute of Steel Construction 

APE Auxiliary Power Enclosure 

Bluegrass Bluegrass Generating Station 

BMcD Burns & McDonnel l 

BMP Best Management Practices 

BOP Balance of Plant 

BTU British Thermal Unit 

Carbon Dioxide 

COD Commercial Operation Date 

CPCN Certificate of Public Convenience and Necessity 

CTG Combustion Turbine Generator 

DC Direct Current 

DCS Distributed Control System 

DLN Dry-LowNOx 

EKPC East Kentucky Power Cooperative 

EPC Engineering, Procurement. and Construction 

F&E Furnish and Erect 

FNTP Full otice to Proceed 

East Kentucky Power Cooperative Burns & McDonnell 



Dual Fuel Implementation Project Scoping Report 

Abbreviation Term/Phrase/Name 

GA General Arrangement 

gpm Gallons per Minute 

HH V Higher Heating Value 

HMI Human Machine Interface 

HVAC Heating. Ventilation. and Ai r Conditioning 

10 Input Output 

KBC Kentucky Building Code 

LED Light Emitt ing Diode 

LNTP Limited Notice to Proceed 

MCC Motor Control Center 

MM Mill ion 

MVA Megavolt Amp 

MW Megawatt 

itrogen Oxides 

O&M Operati ons and Maintenance 

OEM Original Equipment Manufacturer 

OSHA Occupational Safety and Health Administration 

P&ID Process and Instrumentation Diagram 

PCM Power Control Module 

PSC Publ ic Service Commission 

PSD Prevention of Signi ficant Deterioration 

PSR Project Scope Report 

East Kentucky Power Cooperative ii 

EXHIBIT G - Attachment SY-3 
Page 8 of 96 

List of Abbreviations 

Burns & McDonnell 



Dual Fuel Implementation Project Scoping Report 

Abbreviation Term/Phrase/Name 

SST Station ervice Transformers 

WGR Switchgear 

ULSD Ultra-Low- ulfur-Diesel 

v Volt 

voe Vohs of Direct Current 

East Kentucky Power Cooperative iii 

EXHIBIT G - Attachment SY-3 
Page 9 of 96 

List of Abbreviations 

Burns & McDonnell 



Dual Fuel Implementation Project Scoping Report 

EXHIBIT G - Attachment SY-3 
Page 10 of 96 

Executive Summary 

1.0 EXECUTIVE SUMMARY 

East Kentuck) Power Cooperative (EK PC; Owner) operates Bluegrass Generating tation (Bluegrass) 

near La Grange.K Y. Bluegrass is a 567-megawatt (MW) net winter output facility which con i ts of three 

operating Siemens 50 I FD2 combustion gas turbine (CTG) units. 

EKPC has retained Burns & McDonnell (BMcD) to assist in developi ng the scope. preliminary design. 

sched ul e and cost estimates for dual fuel capabil ity at Bluegrass. Siemens has indicated to EKPC that the 

501FD2 model was designed to accommodate the use of both natural gas and/or fuel oi l through use of 

interchangeable support housings. The Bluegrass combustion turbines would operate on fuel oi l as a 

back-up to natural gas. PJM·s Capacity Performance program was completed in 2015 and aims to address 

grid reli ability concerns highlighted b) the Polar Vortex of January 20 14. A backup fue l system at 

Bluegrass v.ould help the facility maintain its abi li ty to perform during a similar weather event. an 

emergency. or as EKPC deems necessary. 

This report summarizes the Project scope and presents the study results for use in EK PCs evaluation of 

Project feasibility and budgeting. The Project scope incl udes the items summari zed in Table 1-1 and 

discussed in detail in Section 3.0. The Project scope does not include the substation additi on planned by 

EKPC whi ch is currently planned to be performed as a separate project. Ho\\'ever. the development of 

both projects \\ill require adequate coordination. The Project scope also does not include plant distributed 

control system (DCS) changes other than those required for dual fue l implementation. 

Table 1-1: Project Scope 

Major Sco~e Items Description 

Combustion Turbine and The scope includes dual fuel nozzles, new fuel oil pump skids. water 
Assoc iated Equipment injection pump kids, drain and purge system, and control systems 

for the combustion turbines to operate on fue l oi l or natural gas. 
Fuel Oil System The scope includes two new fuel oil storage tanks (24-hour total 

storage), unloading equipment and forwarding pumps with in line 
heaters. 

Balance of Plant The scope includes new piping, controls, instrumentation. electrical. 
and mechanical equipment in the Project to operate these new 
systems. This includes an add itional demineralized water storage 
tank and forwarding pumps. 

1.1 Purpose 

The purpose of this report is to present the study results for use in EK PCs evaluation of Project 

feasibility and budgeting as part of the Project development phase. The repo11 provides the overall scope, 
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Level I schedule. and cost estimate of the Project ba ed on the preliminar) design documents contained 

herein. 

Prior to the development of this Project coping Report (P R). a screening le\el report was developed to 

assess backup fuel options at Bluegrass. The se lected scope following EK PCs review of the screening 

level report included dual fuel implementation for the combustion turbines, two fuel oil storage tanks for 

24 hour of plant operation. and associated balance of plant system modifications to suppon the fuel oil 

operation. \\ hich are described herein. 

Additionally. an Electrical Load Flow rudy report was prepared by BMcD to assess the electrical 

powering options available for the Dual Fuel Implementation Project equipment. 

1.2 Project Execution Approach 

The elected contracting strateg) for the Project is a multiple contract approach\\ ith ad ju tment unit 

pricing. The multiple contract approach provide EKPC with more control over the de ign of the Project. 

the quality and type of the equipment and material . and more abi lity to make changes as the Project 

design progresses. 

In the multipl e contract approach. EKPC and an Owner"s Engineer will work together to create and 

procure the construction and major equipment contracts for the Project. The procurement of the long lead 

time equipment is necessary earl) in the Project to support detailed design and equipment deli\'er: 

schedules that meet the expected commercial operation date. The contracting approach includes multiple 

equipment I material contracts and several construction contracts, as referenced in ection 4.2. 'ia 

com petitive bidding to reduce costs and markups. The multiple contract approach allows EKPC to reduce 

the co t of contractor markup that would occur in an engineering. procurement. and construction (EPC) 

contracting arrangement. 

1.3 Schedule 

The Level I Project schedule is driven by the goal to achieve commercial operation by end of '.!020 to 

provide EKPC the ability to meet the final expected PJM timeframe associated with the Capacity 

Performance Program. PJ M expects to transition I 00% of capacity to Capacil) Performance resources by 

the 2020/202 1 delivery years. The critical path of the Project is impacted by long procurement lead time 

items. Additionally, a Certificate of Public Convenience and ecessity (CPC ) is required for this 

Project. The duration of the CPC permitting process is significant as equipment cannot be procured. and 

construction cannot commence until the CPC is approved. which ma) take up to 12 months to complete. 

Table 1-2 reflects the major milestones for the Project. The complete schedule i provided in Appendix E. 
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Table 1-2: Project Milestones 

Activity 

Commence EKPC Board Approval of Project 

Commence CPCN Application Preparation 

Limited otice to Proceed (L TP) Engineering/Permitting 
Activicies Commence 

ubmiL Air Permit Application Lo KDAQ 

CPC Application Filed with P C 

EK PC Board Approval of Project 

L TP A \\ard of Long Lead Equipment (Engineering Only) 

CPC I P C Approved 

Full ocice to Proceed (F TP) Engineering 

F TP Award of Long Lead Equipment 

Final Air Permit Received from KDAQ 

Commence Construction 

Unit I Outage Commence 

Uni t I Outage Complete 

Unit 2 Outage Commence 

Unit 2 Ourage Complete 

Unit 3 Outage Commence 

Unit 3 Outage Complete 

Commercial Operation Date (COD) 

1.4 Cost Estimate 
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Date 

February 2018 

April 2018 

April 2018 

May 2018 

August 20 18 

December 2018 

December 2018 

February 2019 

April 2019 

April 2019 

October 2019 

October 20 19 

May 2020 

July 2020 

Jul y 2020 

eptember 2020 

eptember 2020 

ovember 2020 

December 2020 

afety wi ll be a primary focus for the Project. The Project estimate includes one full Lime safety 

professional on-site duri ng consnuction to oversee the entire Project's safety. Each contractor will also be 

required to provide full time safety professionals to properly manage safety during Project execution. 

The estimated capital cost for the Project is $62.8 MM including escalation for commercial operation in 

December 2020. The Project estimate is a Class 3 budgetary cost estimate as defined by the Association 

for the Advancement of Cost Engineering (AACE). This estimate is based on the capital cost basis and 

assumptions in Section 6.0 and Appendix C. A Project estimate and definition contingency is included in 

this estimate to cover the accuracy of pricing and commodity estimates for the scope defined in this 

report In addition. an Owner"s cost of$6.0 MM is included in the Project estimate based on input from 

EKPC. Per EKPCs request. a contingency for Owner' s discretionary costs is not included. 
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Long lead equipment poses risk to schedule and cost if there is an increase in market demand for the 

equipment. An increase in market demand cou ld cause longer lead times and higher pricing. 

The unknown equipment condition of combustion turbine internals upon inspection is another potential 

Project risk. This poses schedule and cost risks as there may be unknown issues that arise. 

There are some legacy easements which may need to be encroached upon for the Project. EKPC verified 

that these particular easements have been released. 

Environmental permitting poses potential risk to the project schedule due ro unanticipated delays 

associated with Project permining approval. However. approximately 18 months has been allotted for 

development. submittal and permitting agency process approval ro attempr to mitigate risk. 

Another possible Project ri sk is associated wi th rhe potential new EKPC substation. The new substarion 

being developed by EKPC could pose layout and scheduling conflicts with the Dual Fuel Implementation 

Project since the substation project schedule is unknown. and the layout is under development. 

Lastly, due to projects conceivably being constructed by others in the same rime frame, there is a Project 

ri sk for labor availability and the associated labor rates assumed with this estimate. 

* * * * * 
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2.0 INTRODUCTION 

2.1 Background 

EKPC is developing a Dual Fuel Implementation Project for Bluegrass Generating talion near La 

Grange, Kentuck). As part of the Project development, EK PC retained BMcD to evaluate and develop the 

scope. preliminary design. schedule, and cost estimates for dual fuel capability at Bluegrass to operate the 

com bu ti on turbines on fuel oil as a back-up 10 natural gas. Bluegrass is a part of P JM. which completed 

its Capacity Performance program in 20 I 5 to address grid reliabiliry concerns highlighted by the Polar 

Vonex of Januar) 20 14. A backup fuel ystem at Bluegrass v.ould help che fac ili ty maintain its ability to 

perform during a s imilar, short term weather event. This report summarizes the Project scope and presents 

the swdy results to support EK PCs e\'aluation of Project feasibili ty and budgeting. 

2.2 Scope of Study 

The P R include preparation of the following major item : 

I. Project Design Basis I cope Matrix 

2. Key Preli minary Design Documents 
., 
J. Class 3 AACE Capital Cost Estimate 

4. O\\ner' s Cost Estimate 

5. Operations and Maintenance (O&M) ost E timate 

6. Project Execution Level I chedule 

7. Project Annual Cash Flo\\ 

8. Permitting Matrix 

The P R defines preliminary design parameters for major components of the Projec t and provides 

adequate information to support the follO\\ing activi ties: 

1. Evaluation of the economics of the Project 

2. Preparation of a Project schedule 

3. CPC Application and Public ervice Commis ion (P C) Approval process 

4. Required federal and state permitting proces 

2.3 Limitations and Qualifications 

Estimates and projections prepared b) Burns & McDonnell relating to schedules. performance. 

construction costs. and operating and maintenance costs are based on our experience. qualifications and 

judgment as a professional consultant. ince Burns & McDonnell has no control over weather. cost and 
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availability oflabor. material and equipment. labor productivit). construction comractor's procedures and 

methods. unavoidable delays. construction contractor' s method of determining prices. economic 

conditions. government regulations and laws (including interpretation thereof). competitive bidding and 

market conditions or other factor affecting such estimates or projections. Burns & McDonnell does not 

guarantee that actual rates. costs. performance. schedules. etc .. wi ll not val") from the estimates and 

projections prepared herein. 

* * * * * 
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3.0 PROJECT DEFINITION 

3.1 Project Overview 
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The Dual Fuel Implementation Project for Bluegrass includes the additi on of new fuel oil storage and 

delivery systems 10 support fuel oil operation of the combustion turbines. adjustments to balance of plant 

systems and implementation of the dual fuel capability of the combustion turbines which is an inherent 

design characteristic of the 501 FD2 combustion turbine according to Siemens. 

3.2 Plant Location and Layout 

Bl uegrass is an existing power plant located just outside the city of La Grange in Oldham County. 

Kentucky. The Dual Fue l Implementation Project implemenrs the dual fuel capability of the existing 

combustion turbines on the site to be capable of operating on fue l oil. The Project layout is influenced by 

existing structures. s ite access, constructability. capital costs. and O&M costs. A preliminary set of 

general arrangement and site la)OUt dra\\ ings for the Project are included in Appendix A. Plant nonh is 

approximately a 7-degree rotation to the east of true north. The general arrangements and site layout 

drawings reflect a plant northing on the drawings, not a true northing. 

The layout began with the prel im inary sizing of the new fuel oil unloading, storage. and fo rwarding 

equipment and locating that equipment in avai lable areas. As the Project developed. the arrangements 

were modified "ith vendor input on equipment sizing for the major systems ba ed on budgetary 

spec ifications developed by Burns & McDonnell. 

The assumed location for the new fuel oil unloading. storage. and forwarding area for the Project i west 

of the combustion turbines and plant area, next to the warehouse access road. Asphalt road surfacing will 

be added to some of the existing plant roadways and a truck turnaround will be included to provide fuel 

truck access routed through the plant to the new fuel oil unloading stations next to the fuel oil storage 

tanks. The ne\\ demineralized water storage tank and forwarding pumps are located west of Unit 1 and 

north of the existing demineralized water tank. Additionally. the new demineralized water trailer 

stanchion is located next to the existing stanchions to accommodate the existing service water connections 

and trailer pull-up area. A new pre-manufactured electrical buil ding (A PE 2) supplied with pre-installed 

electrical equipment will provide power to much of the new equipment and wi ll be located near the new 

demineralized water tank. 

Combustion turbine dual fuel equipment (fuel oil and water injection enclosures) was arranged within the 

power block area as close to each unit as existing equipment arrangements allow. The fuel oil and water 
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injection skids " ill be placed on an existing foundation just west of each combustion turbine and inside a 

combined enclosure. 

3.3 Plant Performances 

Performance of the 50 I FD2 combustion turbine on fuel oi I \\"i 11 be different than v. hile operating on 

natural gas. Table 3- 1 below indicates the expected plant performance differential between natural gas 

operation and fuel oil operation based on information provided by iemens (original equ ipment 

manufacturer [OEM]). The value in this assessment are preliminary and will remain preliminal) until 

iemens is able to provide unit specific performance guarantee information. The ummary shows that fuel 

oi I operati on v. ill resul t in reduced plant output, as compared to natural ga operation. due to output 

reduction from the combustion turbines as \\ell as an increase in auxilia11' load . However, fuel oil 

operation is expected to result in improved heat rate (on a higher heating [HHV) basis) for the plant 

compared to natural gas operation. 

Table 3-1 : Performance Impacts of Fuel Oil Operation 

Fuel Oil vs. Natural Gas Performance 

Minimum (3 °F) Annual Averaf!e (58 °F) 

Estimated Performance Deltas 

Add itional Auxiliary Loads. MW 2.9 1.6 
Estimated Net Plant Output Delta. MW -22.8 -10.0 
Estimated Net Plant Heat Rate Delta. Btu/kWh 
(Ill IV) - II 0 -130 

3.4 Mechanical Systems 

Balance of plant (BOP) equipme111 v. ill be ized to provide continuous combustion turbine operation 

without interruption. Table 3-2 summarizes the basis for fuel oi l and demineralized water storage 

estimates. Increased deminera lized water storage i needed for water injection at the combustion turbines 

to control 0 , during fuel oil operation. Tank sizes include freeboard. allowance for expansion and pump 

minimum suction levels. 

Table 3-2: Bluegrass Fuel Oil Operation Storage Basis 

Fuel Oil Demineralized Water 

Combustion Turbine Consumption Rate. gpm 268 90 

(per Combustion Turbine) 

Total Consumption Rate. gpm 805 270 
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Fuel Oil 

Storage Duration. hr 24 

Usable rorage Capacity. gallons (per rank) ~80.000 

Total Tank Volume. gal lons (per tank) 635.000 
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Dcmineralized Water 

24 

400.000 

476,000 

The scope for the mechanical S) stems is split between item provided and constructed by the OEM and 

the balance of plant system . ection 3.-L I presents the scope associated\\ ith the OEM while the 

remaining 3.4 sub- ections provide the balance of plant scope for the mechanical S) stems. 

3.4.1 Combustion Turbine Dual Fuel Implementation 

There are multiple suppl iers capable of converti ng the combustion turbi nes to dual fuel operation. The 

estimate in this report is based on the combusrion turbine OEM designing. suppl) ing. and installing the 

combu tion turbine equi pmem and materials for dual fuel operation. 

Based on combustion turbine OEM provided dual fuel implementation scope description. the iemen 

Dry-Low 0 , (DL ) dual fuel configuration utilizes dual fuel pilot and main tages to support housing 

nozzles, atomizing the fuel oil into the swi rled air combustion zone of the turbine. Water is injected into 

the fuel-air mixture. as a combustion diluent for ni trogen oxides ( 0 ,) control b) preventing premature 

ignition. Additional I). water is injected into the fuel oil line upstream of the nozzle connections to pre­

purge and post-purge the fuel oil novles to control coking. Air in the combustor shell maintains pressure 

in the fuel gas manifold while the combustion turbine operates on fuel oil to keep combustion products 

from flowing backwards (from high to low pressure zones) through the nozzles. Once fuel oil operation 

ends, water is circulated rhrough the combustion turbine OEM eq uipment to effectively purge the system. 

The combustion turbine OEM scope includes the following elements (scope may vary based on final 

selecred supplier): 

Auxiliary Components - Fuel Oil \ tem: 

• Fuel Oil pump skid assembl) 

• Water Injection pump/motor 

• Fuel Oil Water Injection skid 

• Interconnecti ng piping 

Auxiliarv Components - Drain and Purge Svsrem: 

• Combustor hell drain valve 

• Fuel Gas manifold cont. purge isolation valve# I 

• Fuel Ga manifold cont. purge isolation valve #2 
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• Fuel Ga purge vent valve 

• Miscellaneous drain system piping 

Gas Turbine Hard'' are 

• uppon housings with dual fuel nozzles 

3.4.2 Fuel Oil System 
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The fuel oi I sy tern ''i ll provide the combustion turbines with o.2 ultra-10\\- ul fur-diesel (UL D) fuel 

oil for combustion. Two carbon steel storage tanks will be located '' ithin concrete containment designed 

for I 00% of fuel oil volume in one of the storage tank . plu a 25-year. 24-hour rain event and 6 inches of 

freeboard. The two tanks will be separated by a trench within the containment. which wi ll drai n to the 

sump with in the containment. 

Two rruck unloading stat ions wi II be included next to the torage area. Three (3) x I 00% fuel oil 

unloading pumps" ill be provided ro end fuel oi l from either truck unloading station to ei ther fuel oil 

storage tank. Four (4) x I 00% fuel oi l forwarding pumps '' ill be provided to send fuel oi l to the turbine 

fuel oil pump skids. Each pump is sized to supply full now to one combustion turbine at baseload. Three 

pumps will operate if all units are operati ng, with one common spare offline. Three (3) x 50% electric fuel 

oil inline heaters will be used to heat the fuel oi l from 15°F to a minimum of40°F to meet combustion 

rurbine minimum temperature requirements al the fuel oil pump skids. Each heater is sized for half the 

toral fuel oil no\\ to all three units operating at baseload. 

Fuel oil piping between the unl oading stations and the inli ne heaters wi ll be single \\a ll carbon steel 

because these areas'' ill be inside curbed containment and above ground. Fuel oil piping from the outlet 

of the heaters to the turbine fuel oi l pump skids will be laid in a precast trench and will be double wall 

carbon steel containment piping. Return piping from the turbine fuel oil pump skids will be double \\all 

and laid in the same trench. A recirculation line back to the fue l oil storage tanks will be located 

do'' nstream of the in! ine heaters for heating of the stored fuel oil. 

The piping. equipment. and instrumentation associated with the fuel oil system as well as the tie-i ns are 

shown on piping and instrumentation diagrams (P&IDs) FOL-00 I and FOL-002 and general arrangement 

drawings included in Appendix A. 

3.4.3 Demineralized Water System 

The demi nerali zed water system wi ll provide demineralized \\ater to the combustion turbi nes for Ox 

emissions control during fuel oi l operation. The exi ting 300.000-gall on demineralized storage tank ha 

inadequate capacity to supply demineralized water lo the combustion rurbine for Ox control injection 
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during the 24-hour fuel oil design duration. particular!) if fogging is utilized during fuel oi l operation. 

Therefore, a ne\\ 400.000-gallon coated carbon steel demineralized water storage tank will be provided to 

supplement the existing 300,000 gallons of storage. Four (4) x I 00% dem ineralized water transfer pumps 

are included to provide demineralized water from the new storage tank to the turbine water injection 

skids. Each pump is sized to supply the required now to one unit for fuel oil operation. with one common 

spare. Make-up v.ater to the new dem ineral ized water storage tank can be supplied from ei ther ofrv.o 

sources: service water from the existing process/fire warer storage tank and processed through mobile 

demineralized water trailer(s) supplied by EKPC via the new trailer stanchion included in thi s Project : 

deminerali zed water from the existing demineralized water storage tank via the existi ng demineralized 

water pumps. The new and existing demineralized water storage tanks will be cross-tied to provide 

potential additional storage capacity in the case that fuel oil trucks supply the plant continuously to exrend 

continuous fuel oil operation. 

The pi ping. equipmem, and instrumentation associated with the demineralized water system as well as the 

tie-ins to the existing plant piping are shown on P&!Ds M2668 and GTG-00 I and general arrangement 

drawings included in Appendix A. 

3.4.4 Fire Protection Water 

The new structures for the Project will require new fire hydrants located in the vicini ty of the fuel oil 

storage area. Tie-ins wil l be made to the existing fi re protection water sysrem and routed below grade to 

the location of the new hydrants. The approximate tie-in location has been identified on drawings 

GA 1000 and P&ID M2547 located in Appendix A. 

3.4.5 Fire Protection Carbon Dioxide (C02) 

Three new pressurized C02 storage containers wi ll be located near each combustion turbine to supply fire 

suppressant to each enclosure containing combustion turbine fuel oil and water injection pumps. Each fire 

protection system will include fire alarms. which wi ll be integrated into the existing plant fire alarm 

system. The piping, equipment. and instrumentation associated wi th the C02 fire protection systems are 

shown on P&ID GCG-00 I located in Appendix A. 

3.4.6 Compressed Air 

The turbine fue l oil and water injection pump enclosures will receive compressed air from the existing 

plant system. The fuel oil storage area will also be supplied with compressed air from the existing plant 

system as assumed at the approximate tie-i n location identified on drawing GA 1000. The mai n 

compressed air users in these areas wi ll be service air hose drops, valves. and instruments. Based on 
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discussions with EK PC. the existing compressed air system is expected to have sufficient capacity to 

supply the ne\\ users from the Project. particularly since many existing compressed ai r users •viii not 

operate when the combustion turbi nes operate on fuel oil. The new compressed air lines will be laid in the 

precast trench. as appropriate, and supported on existing structures elsewhere. 

The piping and instrumentation associated with the new compressed air users as well as the tie-in 10 the 

existi ng plant air system are shown in P&ID M2 I 8 I and general arrangement drawings included in 

Appendix A. 

3.4.7 Oily Waste Drains 

A sump will be included at the fuel oil storage containment to collect drainage from the storage tank 

containment and curbed containments in the area. Two (2) x I 00% sump pumps will be provided to 

supply oily waste from the sump to the existing oil water separator (OWS) via pipe in the precast trench. 

Three additional sumps will be included along the route of the precast trench. as shown on drawings 

GA 1000 and GA IOOOA, to collect drainage within the trench. Each sump v.ill contain one ( I) x 100% 

sump pump to supply oily waste from the sump to the existing OWS. 

Existing oily waste drains in the combustion turbine areas will handle new oil waste from the combustor 

drains and any potential fuel oil leaks near the combustion turbines. 

Based on discussions with EKPC. the existi ng OWS is not sized to handle these addi tional sump drains 

during a rain event. However. the existing OW is expected to be capable of processing storm water from 

the new sumps after processing existing plant storm\\ater and drains. 

The pipi ng. equipment, and instrumentation associated with the oily waste drain additions, as well as the 

tie-i n lo the existing plant piping. are shown on P&IDs M2644 and DOC-00 I and drawing GA I 000 

included in Appendix A. 

3.4.8 Utility Racks 

Inside the power block area utilities will be located on elevated racks due to spatial constraints. The rack 

will be located along the roads between the uni ts. Cable tray wi ll al so be routed on this rack for the power 

feed cables and for fiber connection. Plan and section views of the utility racks are shown on drawings in 

Appendix A. 
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A permit matrix for the Project has been developed and included in Appendix H that covers the permits 

expected to be required for the Project. The addition of fuel oil may require revisions rn the existing Title 

V permit. 

BMcD understands that EKPC will continue to comply with the synthetic minor Title V permit 

requirements. including but not limited to exist ing emissions tonnage and operating hours limitations in 

place. post-project to avoid triggering the Prevention of ignificant Dererioration (P D) process. The 

switch to fuel oil may require monitoring and other changes to the existing synthetic minor Title V 

permit. Th is Report therefore conservatively allows approximately 18 months to complete the permining 

process for revi ion ofrhe Title V permit. in the event that public notice and comment is necessary. The 

Project schedule and cost estimate in this report were based on an allowance of 18 months to complere the 

permitting process. 

Estimated steady-state emissions were developed for operaring on fuel oil. These figures were based on 

generic emissions information provided by the combustion turbine OEM and are summarized in 

Appendix D. The values in this assessment are preliminary and wi ll remain preliminary unti l the 

combustion turbine OEM is able to provide uni t specific emissions guarantee information. 

Appendix D also includes curves comparing estimated available natural gas operating hours based on fuel 

oil operating hours. due to exisring 0 , emissions li mits in the Ti tl e V permit. 

3.6 Easements 

There are several existing easements on-site including an underground gas li ne. overhead transmi ssion 

li nes. and legacy easements. ome legacy easements may be encroached upon by pieces of equipment and 

a ne\~ road turnaround. as a result of this Project. EKPC verified that these pa11icular easements have 

been released. Appendix A includes an easemenr plan drawing wi th the new Project equipment and road 

turnaround. 

3.7 Electrical Systems 

3.7.1 Auxiliary Electrical Power Supply 

The existing 4 I 60V switchgear (SWGR)/motor control centers (MCC) will supply power to three fuel oil 

pump motors. three water injection pump motors, and rwo dry-rype station service transformers (S T). 

The two SST"s will serve a 480V switchgear lineup located in the fuel oil electrical bui lding, also referred 

to as APE 2. The 480V switchgear is arranged in a main-Lie-main configuration to provide redundancy on 

East Kentucky Power Cooperative 3-7 Burns & McDonnell 



Dual Fuel Implementation Project Scoping Report 

EXHIBIT G ·Attachment SY-3 
Page 23 of 96 

Pro1ect Definition 

the 480V system ''hich matches the exi ting electrical philosoph) at Bluegrass. The 480V switchgear 

buses will suppl) the fuel oil in line heater and t\.\O 480V MCCs. ''hich "ill suppl) the fuel 

oil/demineralized water process. heat trace. and lighting loads. The existing 480V CTG MCCs "' ill supply 

pO\\er 10 the fuel oil/water inj ection pump enclo ures. Based on the equipment list included in Appendix 

B. the total anticipated load of the equipment for the Project is approximate!) 4 MV A. 

The ex isting contactors in 4 I 60V MCC # I for CTG I & CTG2 dil uti on air blowers wi ll be rcpurposed to 

suppl y CTG I & CTG2 fuel oil pumps. re pectively. e'' contactors will be insralled in 4 I 60V MCC # I 

spare cubicle I A and MCC #2 spare cubicle I '.!A to suppl) CTG I wacer injection pump and CTG3 fuel 

oi l pump. respectively. A ne\\ l\.\o-high contactor ection \\'ill be installed for 4 I 60V MCC #2 section 13 

to supply CTG2 & CTG3 \\aler injection pumps. A ne'' breaker \\ill be installed in 4160V WGR # I 

pare cubicle 5A to suppl) fuel oil T # I. The existing breaker in 4 I 60V WGR #2 pare cubicle 9A 

will be repurposed to supply fue l oil T #2. 

The Project i based upon the large electrical power distribution equipment being housed in the ne"' A PE 

2 building that wi ll be shop fabricated and shipped to site \\'ith electrical equipment install ed and pre­

wired. The A PE 2 will be elevated on concrete piers with the cable tray system install ed under the 

enclosure and both cable and non-segregated phase bu pa sing through cutouts in the floor into the 

electrical power equipment."' hich ''ill be specified for bonom entry. Pl atforms and stai rs will be 

provided to access the APE 2. 

Transformer differential protection \\'ill be install ed for the Ts for equipment protection and Lo reduce 

arc fl ash hazard rating at che 480V S\.\ itchgear. Electrical relays in the switchgear'' ill be wired to the 

DCS for monitoring (see Section 3.8). Maintenance swi tche \\'i ll be installed at 480V switchgear and 

480V MCCs to reduce arc fl ash hazard rating whi le maintaining equipment. 

Overal l electrical one-line diagrams (E IOO I & EOOOI) of the electrical distribution system for the fuel 

oil eq uipment have been included in Appendix A. These drawings show the electrical changes requi red 

based on a prel iminary evaluation of the power requiremems of the new equipment. A list of major 

electrical equipment is included in Appendix B. 

3.7.2 Direct Current (DC) Power Supply 

The 125 VDC po\\'er for the fuel oil equipment will be supplied from a ne\\ 'al e-regulated lead acid 

baltery system located in the fuel oil APE 2. The battery sizing is based upon 120-minute capacity after 

the loss of al ternating current (AC) power. The battery charger is based upon a 12-hour re-charge time for 

the batteries while serving the continuous load. 
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The sysLem will include speakers. handseLs, and wiring to match the existing plant GA 1-Tronics 

communication systems. The page/party system will be connected into the existing plant system but will 

be powered from the new power distribution system. 

3.7.4 Grounding and Lightning Protection 

An extension of the existing plant grounding system will be provided. The Project includes a system of 

buried bare copper ground conductor and copper-alloy sectional type ground rods. Grounding is included 

around the perimeter of the APE 2. fuel oil/water injection enclosures, and along the utility racks. 

Ground ing has also been included for tanks and skids as identified in the equipment li st in Appendix B. 

The Project includes lightning protection for the fuel oil storage tanks. demineralized water storage tank. 

and APE 2. 

3.7.5 Area Lighting 

Roadway light emining diode (LED) lighting is included to adequately light the new fuel oil unloading 

road turnaround. Stanchion mounted LED lighting is also included for new skids and stairs/platforms on 

new tanks. The APE 2 building will include irs own LED lighting. 

3.7.6 Heat Trace 

Fuel oil piping from the fuel oil heaters to the combustion turbine fuel oil pumps in rhe enclosures wi ll 

include hear trace and insulation to keep the fuel oil in these pipes at or above 40°F to decrease required 

time to start fuel oil operation. The new. above grade portions ofLhe demineralized water piping and oily 

waste drain piping will also be heat traced and insulated for freeze protection. The two 480V MCCs will 

supply heat trace loads. Heat traced piping is shown in the P&IDs in Appendix A. 

3.8 Control Systems 

3.8.1 General 

The existing plant DC , by the combustion turbine OEM, '' ill be adapted to incorporate rhe ne\\ controls 

to be installed. A new set of redundant processors will be installed in the new A PE 2. 

Control logic implemented within the DCS will be based on information and logic submittal from the 

equi pment manufacturers. The graphics developed for the DCS will be P&ID sryle graphics based on the 

graphic examples and P&IDs from the equipment vendors and other Project P&I Ds. Existing DCS 

templates and standards for both logic and graphics will be incorporated into the ne\\ equipment design. 
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EKPC has indicaced that there'' ill be a project addressing the existing plant"s DC system in the near 

future. If possible and if requested. this\\ ill be coordinated and implemented "ith this Project, however 

that has not been incl uded in the Project estimate. execution. or schedule currently. 

3.8.2 DCS System Architecture 

New DCS equipment wi ll be provided to control and monitor che new Project equipment to be installed. 

The DCS will be complete with redundant controllers. inpur I output (10). Remote 10. power supplies. 

and ancillary hardware. fu lly wired and tested. The combustion turbine OEM controllers are using a 

SIMA TIC ET fiber optic plant bus communication in a loop topology. The new fuel oil/dernineralized 

water APE 2 DC controllers will be tied to thi s loop between the existing APE controller and the Unit 3 

controllers. Connection to the existing plant DCS will allow for the interface of existing plant DC 10 

with the new equipment. The existi ng control room·s Human Machine Interface (HM!) will have new 

P&l D sty le graphics, faceplate controls. status screens and alarm screens for monitoring and control of 

the new fuel oil/demineralized water devices. 

A new sec of redundant DCS processors and local 10 ''ill be installed in the new APE 2. DC 

communication cabling will be fiber for communicarion external to the APE 2. The control system 

archi tecture drawings are located in Appendix A. 

3.8.3 Instrumentation 

The Project instrumentation wi ll ei ther be supplied by an equipment supplier or under the associaced 

mechanical construccion contract. On-skid instrumentation will be provided by the associated equipment 

suppl ier. The remaining contingent of instruments for BOP will be provided under the mechanical 

construcrion contract. 

3.8.4 Startup and Commissioning 

Startup management is included by Owner's Engineer with craft support by mechanical and electrical 

con tractors. The equipment suppliers will support and advise equi pment and controls startup and 

commissioning with technical advisors. tartup will include communications tests and 10 checkout. Each 

piece of equipment wi ll be operated from the HMI to confirm control and status. equence operations will 

be tested and verified. It is expected that eq uipment vendors for the DCS and switchgear will be present 

to assist with communications tescing. 
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Geotechnical information includes a reporc provided by &ME in April 2017 \\·irh recommendations for 

foundations and roadway sections based on the assumed delivery traffic. Based on this geotechnical 

report and review of the existing foundations at site. major equipment foundations \\'ere preliminarily 

sized. It is expected that deep foundations will not be required as bedrock \\as approximately 5 feet below 

grade for major foundations. This condition is s imilar to the existing plane equipment. which are not 

supported on deep foundations. A separate geotechnical investigation is not currently amicipated for the 

Project, unless the layout of major eq uipment or the new road turnaround substanti ally changes from the 

preliminary design outlined in this report. 

3.9.2 Civil 

3.9.2.1 Coordinate System 

The civi l design coordinate system will provide horizontal and vertical control for precise location of 

proposed construction activities with respect to predetermined datum points. The drawings will provide 

sufficient information to show Bluegrass plant grid system and orientation needed to properly locate 

existing and new \\"Ork within the plant site. including the location of enclosures and structures (existing 

and new) with respecr to a known location and elevation. 

3.9.2.2 Clearing, Grading, and Landscaping 

The areas to be cleared will be determined on the basis of the approximate construction limits so that as 

much as possible of the exi sting vegetation remains undi sturbed. Removal and disposal will be subject to 

rhe guidelines of federal. state and local regulations in effect at the time of construction. Disposal of 

contaminated and hazardous materials will be off-si te. Other construction trash and debris will be placed 

in trash containers and disposed of off-site. 

Preliminary grades have been established as shown on drawing CGOO I in Appendix A to accommodate 

the new equipment. new road turnaround. and minimize impact to EKPC's planned substation addition. 

Crushed rock surfaci ng will be provided in the area just east of the new fuel oil tanks and will tie-in \\'ith 

the existing plant crushed rock surfacing. This will be provided inside the extents of the new fenced area 

as shown on drawing CG002 in Appendi x A. 
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Prior to construction. topsoil will be stripped from areas to be disturbed and stored separately on-si te for 

use in s ite finishing construction. The areas adjacent to structures and exposed footings will be finish 

graded. The topsoil will be spread over areas which are disturbed dur ing construction and do not receive 

other types of surface treatment such as riprap, crushed rock. or paving. Prior to completion of the \\ ork. 

these areas wi ll be fine graded. seeded. and mulched. 

Native grass seedi ng will be provided for areas disturbed by construction which are not covered with 

other surfacing. loped areas which are parti cularl y subject to erosion will be protected by erosion mat or 

other methods of erosion control. 

3.9.2.3 Storm Drainage 

Structures. piping. and grading will be provided to allO\\ for positive storm drainage from the new 

equipment work areas. ew reinforced concrete pipe culvens wi ll drain ponions of the new s ite and road 

turnaround appropri ately. Modifications to the ex isting site drainage, parti cularly on the east side of the 

existing S\\ itchyard. are included in the Project to continue providing pos iti ve si te drai nage. 

ew catch basins and other structures. if deemed necessar}' during detai led design, will be constructed of 

rei nforced concrete. and I or reinforced precast concrete. ew structures will be designed to safely 

support external eanh loads plus H 20 wheel loads . or greater. as necessary. 

New storm drainage systems will be sized to handle the peak fl ow rate of the I 0-year, 24-hour storm 

occurrence wi th mi nimal ponding and wi ll be checked for flood ing using the 25-year, 24-hour storm 

occurrence. ew open ditches will have a minimum flow line slope of 0.3% with a maximum side slope 

of3 horizontal to 1 veni cal. 

3.9.2.4 Roads, Drives, and Surfaced Areas 

A new road turnaround near the nev• fuel oi l tanks is provided as part of the Project to provide access for 

fuel oil trucks to unload and exi t the plant. The road consists ofa concrete road section w ith 9-inch-thi ck 

rei nforced concrete section over a I 2-inch-thick aggregate base course and compacted subgrade. This 

concrete paving section matches the existing concrete paved section at site that currently crosses the gas 

line. This section was used since there are significant grade changes prior to turns in the road to minimize 

road maintenance. Much of the existing plant roadway'' ill be reinforced with 2-inch-th ick asphalt 

overlay to facili tate fuel oil truck access to the fuel o il unloading area via existing plant roads. The road 

turnaround and addi tional asphalt overl ay are des igned for 1.000 fuel o il trucks per year over a 20-year 

life and for HS20 or greater loading. Drawings CGOO I and CG002 in Appendix A provide the road 

turnaround layout. 
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Construction roads will be maintained throughout the construction period b) various construction 

contracts. This maintenance " ill include removal of mud and snow, necessary grading and placing of 

add itional crushed stone on temporary roads, and watering of roads duri ng dry periods to mitigate dust 

problems. Existing and typical road maintenance will be maintained by EKPC during the const ruction 

period unless damaged by the construct ion contractor. It is anticipated that during site prep that the base 

course for the ne\~ road turnaround and the extended tem porary heavy haul access road will be 

established and utilized by each construction contractor to access the site and perform most of the Project 

work near the new fuel oil tank area. Best Management Practices will be deployed to ensure compliance 

with the KPDE permi t. 

3.9.2.5 Dewatering 

Dewatering is not anticipated for the Project as groundwater was not encountered during the borings with 

the geotechnical investigation. Additionally, dewatering of ponds is not anticipated as part of the Project. 

3.9.2.6 Utility Trenches 

ew precast concrete trenches to house uti lities have been included in the Project. These trenches. as 

shown on the general arrangement drawings in Appendix A. will be routed from the fuel oil tanks over to 

the existing units to maintain a bottom depth above the existing buried ut ilities that are routed within the 

plant. The precast concrete trenches will be supplied with concrete lids meeting H 20 loadings at road 

crossings. 

During detailed design, the trenches will be reviewed and determined if it is feasibl e and economical to 

mod ify certain areas to be di rect buri ed pipe and I or duct bank. However. fuel oil pipe will remain above 

grade in trenches or on utility racks to allow EKPC the abi lity to check that the pipi ng is intact. 

3.9.2.7 Foundations 

The foundation system used will be spread footing, mat-type. or ring wall. Concrete wi ll be designed in 

accordance with the American Concrete Institute Building Code (ACI 318) and the Kentucky Building 

Code (KBC). hallow foundations wi ll bear at or belo\\ the frost depth of24 inches as defined in AC I 

3 18 and the KBC. Uplift forces will be taken by the weight of the footing and soil o erburden or by piling 

embedment into rock or stiff soil. Foundations suppo11ing rotating machinery will be checked for resonant 

frequency and will be isolated using expansion joints or isolation pads. Allowable settlements for total 

and differential settlement will be I inch and Yi inch, respectively. 
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The Project" ill be arranged 10 facilitate access 10 equipment and systems for operation and 

maintenance. lairs are provided to acce s the fuel oil tank containment area\\ ith a secondary egress via 

ladders. The u1iliry racks do no1 have an access platform along !heir lengths and it is not expected that 

there will be valves or instrumentation requiring routine operational inspection. umps will be acces ed 

via ladder built into the concrete truc1ures. The ne\\ APE 2 building will be ele\'ated approximately 6 

feel above grade and have access via stairs to new pl atform to required places on the building. Tanks \\'ill 

be provided" ith spiral stairs co access the roof. 

3.9.3.2 Basic Design Criteria 

Basic design criteria for the Project \Vi II be in accordance \\ ith 1he KBC. The soi I properties have been 

defined by the geotechnical investigation and report provided in April 2017 b) &ME. Material for the 

Project \\ill comply with the Occupational afety and Health Administration (0 HA) Regulations and 

1andards 29CFR 1910. Work performed on-site \\ill compl) ~ ith OSHA Regulations and tandards 

29CFR 1926. Additi onal ly, work and materi als wi ll be in compliance with local. coumy. state. federal 

regulations. codes. standards. laws. and ordinances. 

3.9.3.3 Steel Structures 

tructural steel will be designed in accordance with American Insti tute of tee I Construction (A I C) 341 

and 360. tee! structures associated\\ ith the Project include utility racks. sump grating support. and the 

fuel oil containment stai r support structure. 

3.9.4 Lead and Asbestos Abatement 

It is not anticipated that asbestos or lead \v iii be encountered due to the relatively ne~ nature of this 

faci li ty. Removal of asbestos materials and lead based paints are not specifi cally included in the current 

Project cost estimate. The contracts\\ ill allow for a mutually agreed upon amount of time within the 

construction schedule ro accommodate asbestos and lead abatement activities without impacting the 

overall completion date. Asbestos material and lead based paints in ne\\ I) supplied equipment\\ ill be 

strictly prohibited. 

3.9.5 Pre-Engineered Buildings 

Per EKPC request. the fue l oil injection and water injection skids will have a pre-engineered structure 

provided and installed by the mechanical constructi on contractor to house these pieces of equipment on 
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each unil. The structures will be designed in accordance \\ith the KBC and other relevant codes. It \\ill 

include heating. \ enti lation. and lighting.. 

* * * * * 
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4.0 CONTRACTING APPROACH 

4.1 General Approach 
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The selected contracting strategy for the Project is a multiple contract approach\\ ith adjustment unit 

pricing. The multiple contract approach provides EKPC \~ ith more control over the design of the Project. 

the quali ty of the equi pment and materials. and more ability to make changes as the Project progresses. 

In the multiple contract approach. EKPC and an Owner"s Engineer will work together to create and 

procure che construction and major equipment contracts to be procured by EK PC. The procurement of the 

long lead time equipment is necessary early in the Project to support detail ed design and equipment 

delivery schedules that meet the required outage dates. The contracting approach includes multiple 

equipment I material contracts and construction contracts. The multi ple contracts approach allows EKPC 

to reduce the cost of contractor markup that would occur in an EPC contracting arrangement. 

The equipment contracts were setup in recogni tion of long lead time items chat will need to be ordered 

early in the Project to support the schedule and are not impacted by the selection of other contractors. 

This section contains detailed descriptions of each contract along with an itemized list of the scope being 

provided for each. To assist in understanding the coordination of work between the multiple contracts. 

this section also provides detailed information on the coordination of responsibilities for design. 

fabrication. del i ery. receipt & protection. foundations. piping. wiring, erection. commissioning and 

startup interfaces. The contract terms and required milestones wi ll be coordinated to establish and manage 

the critical path for the Project. 

4.2 Contract List 

The fol lowing is the I ist of contracts that were used as a basi s for this Project: 

Table 4-1 : List of Contracts 

Contract Number Contract Name 

Construction Contracts 

Cl 120 Combustion Turbine Dual Fuel Implementation 

C2970 Field Erected Tanks (F&E) 

C8 1 IO Site Preparation I Civi l I Foundations 

C8 140 Site Finishing 

C8320 Mechanical Construction 

C8360 Fire Protection Constructi on 

C8410 Electrical Construction 
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Table 4-1: List of Contracts 

Contract Number Contract Name 

C9020 Surveying 

C9030 Pilot Trenching 

C9250 Performance Testing 

C9260 Em issions Testing 

Equipment Contracts 

C2190 Miscellaneous Pumps 

C2763 Fuel Oi l Heating 

C5300 Switchgear Modifications 

C5310 Electrical Building (A PE 2) 

C6 1 IO Di stributed Control ystem (DC 

4.3 Interface Schedule 

) 
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The following table identifies rhe interfaces between contracts to identify the responsibilities for each 

equipment foundation. receipt. installation. pipi ng and wiring. 

Table 4-2: Contracts Interfaces 

Contract Contract Interfaces 

No. 
Description RCVD rNST FD s PIPE WIRE 

BY BY BY BY BY 

Construction Contracts 

C l 120 
Combustion Turbine Dual Fuel CI 120 C l 120 C81 IO Cl 120 C8-ll0 
Implementati on 

C'.!970 Field Erected Tanks (F &E) C2970 C2970 C8110 A A 

C8110 Si te Preparati on I Ci vi I I C81 IO C81 IO C81 IO C81 IO C8410 
Foundations 

C8140 ite Fi nishing C8 l-IO C8 140 A A A 

C8320 Mechanical Construction C8320 C8320 C8110 C8320 C8410 

C8360 Fire Protection Construction C8360 C8360 C8110 C8360 C8360 

C8410 Electrical Construction C84 10 C84 10 C8110 A C8410 

C9020 urveyi ng A C9020 A A A 

C9030 Pilot Trenching A C9030 A NA A 

C9250 Performance Testing A C9250 A NA A 

C9260 Emissions Testing A C9260 A A A 

Equipment Contracts 

C2 190 Miscellaneous Pumps C8320 C8320 C81 IO C8320 C8410 
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Contract 

C2763 Fuel Oil Heating C8310 

C5300 Switchgear Modifications C8410 

C5310 Electrical Building (APE 2) C8-l I 0 

C6 1 IO 
Distributed Control ystem C5310 
(DC ) 

4.4 Contract Scopes 

4.4.1 General 
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Contract Interfaces 

C8320 C81 IO C8310 C8410 

C84 10 IA A C8-l 10 

C84 10 C81 IO A C8410 

C53 10 A A C84 I 0/ 
C53 IO 

The following scope descriptions itemize the general content of the contracts that are currently 

contemplated. Table 4-2 identifies responsibilities for foundations. receipt of equipment and materials. 

construction erection. and special interfaces to a ist the reader in under tanding the coord ination of 

work. The fo llowing secti ons provide descriptions and assumptions made\\ hen dividi ng major scope 

among the con truction contractors. 

4.4.1.1 Site Preparation I Foundations 

The scope of the contracts is based on an engineering equence to permit design and construction of 

underground utilities and foundations as early as possible in the construction sequence. This approach 

allows completion of trenching and excavation activitie earlier for improved acces and coordination of 

contractors or construction crafts. Laydown and construction faci lity area preparation. storm water drains. 

underground electrical uti liti es. foundations. precast trenche . initial road preparation and construction. 

and grounding will be included in Contract C8 I I 0 - ite Preparation and Foundations. Possible laydo\\ n 

and construction faci lity areas are sho\\ n in dra\\ ing C 00 I in Appendix A. 

4.4.1.2 Mechanical Construction 

Equipment. piping, and instrumentation furni shed by equi pment contracts will be erected and installed b) 

Contract C8320- Mechanical Construction. Additionally. structural steel for uti lity racks, enclosures. and 

miscellaneou eq uipment supports will be included in C8320. Piping and instrumentation not included on 

eq uipment skids are generally included in C8320. 

4.4.1 .3 Electrical Construction 

Electrical equipment and materials furnished by equipment contracts will be erected and installed b~ 

Contract C84 I 0 - Electrical Construction. Major electrical equipment installation. wiring, and all 

interconnecting wiring for systems and equipment are generally included in C84 IO. Wiring for lighting I 
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con enience outlets. heating. ventilation and cooling (HVAC) and communications~ stem is also included 

in the C84 l 0. Additionally. electrical te ting\\ ill be included in C84 I 0. 

4.4.1.4 Start-Up 

tart-up and commissioning will be pro\ ided a pan of this Project and coordinated with EKPC. 

Contractors provide the construction labor and superintendents required to place equipment and systems 

into operation. Manufacturer's field services are furnished through equipment contracts to provide 

technical direction for equipment start-up. The Owner" Engineer will manage the sta11-up and 

commissioning portion of the Project. 

4.4.2 Construction Contracts 

CO TRACT C l 120-COMBUSTION TURBINE D AL FUEL IMPLEMENTATION 

A. General Description : Design. furnish. del iver. and instal l of the folio\\ ing: 

I. Combustion turbine dual fuel implementation. includ ing but not limited to the following: 

Dual fuel support housing wi th nozzle . 

Drain and purge S) stem. 

Throttling and controls system. 

2. Fuel oil injection skids. 

3. Water injection skids. 

4. Electrical. piping and control interconnects with the CTGs 

CONTRACT C2970 - FIELD ERECTED TA K 

A. General Description: Design. furni h. deliver. and erect of the following: 

1. Two fuel oil storage tanks. 

2. One demineralized water storage tank. 

3. Field applied coatings for tanks as required. 

4. tai rs to access tanks. 

5. Lighting on tanks. 

6. Piping and piping support at tank . 

7. Painting of tanks. 

CONTRACT C8 1 IO-SJTE PREPARATION I CIVIL I FO NDATIO 

B. General Description: This is a construction contract for site preparation. civil and foundations. 

ervices include the folio\\ ing: 
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I. Compl~ with requirements of the Project' s Best Management Practices (BMP). including 

providing sediment and erosion control materials and maintaining them. 

2. Perform clearing. grubbing. and grading of required area on plant site. 

3. Perform ampling. testing and analysi of the site soil compaction. 

4. Performing rough and fini sh gradi ng for the followi ng: 

a. ew eq uipment areas. 

b. Construction parking including surfacing. 

c. Construction lay-dO\\n incl uding surfacing. 

d. ew road\Yay(s) and construction surfacing. 

5. Construction service road 

6. Precast utili ty trenches. 

7. Underground utilities relocation. if required. 

8. Underground uti Ii ties installation. if required. 

9. Temporary yard lighting. 

I 0. Fencing and gates. 

11 . torm drai nage system. 

12. Perform final trash and construction debris removal and disposal of required areas on plant 

site. 

13. Maintain temporary construction facilities (runoff ponds. lay-down area. parking areas. 

access roads. temporary fencing. temporary uti lities. etc.). 

14. Install and construct mats. foundation . grade beams and anchor bolts as required for 

Contracts C2190. C2763. C:!970. C5300. C5310. and C61 I 0. 

15. Furnish and install belO\\ grade electrical grounding grid. 

16. Exca ation, subgrade preparation. dewatering and backfil I for foundations. 

17. Furnish and install electrical manholes. duct banks. and belo\\ grade conduit embedded in or 

under concrete. 

18. Furnish and install permanent drains to existing system as required. 

19. Manufacture and I or test and deli ver to site the following Equipment and Materials 

including: 

a. Concrete and rebar. 

b. Crushed rock base and surface course. 

20. Construction labor. supervision. materials. tools. equipment. machinery. scaffolding and 

blocking necessary for performing final construction work not included in other contracts. 

including the following: 
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a. Storm drainage system includi ng curbs and gutters. if applicable. 

b. Rock surfaces. 

21. Miscellaneous foundations. 

CONTRACT C8140 - SITE FI ISHING 

EXHIBIT G - Attachment SY-3 
Page 36 of 96 

Contracting Approach 

A. General Descript ion: This is a construction contract for finish grading and concrete pavement 

installation and required si te work not covered by other contracts. Contractor"s responsibilities 

include the following: 

I. Construct the subgrade for the final surfacing. 

2. Concrete paving. 

3. Asphal t overlay of existing plant roads. 

4. Complete fini sh grading and fina l drainage. 

5. Furnish and place crushed rock. concrete paving. and concrete surfacing not completed under 

Contract C8 11 0. 

6. Complete fi nal pavement markings. if required. 

7. Comply with requirements of the Project"s BMP. 

8. Topsoil and seed disturbed areas not receiving alternate surfacing. 

9. Upon completion of the Project, remove erosion control structures once proper grass has been 

established. 

CONTRACT C8320 - MECHANICAL CONSTRUCTION 

A. General Descri ption: Thi s is a construction contract including the foli o\\ ing: 

1. Unload. receive. store (if required). and install equipment furnished by the fo llowing 

contracts: 

a. Misce llaneous Pumps by Contract C2190 - Miscell aneous Pumps. 

b. Fuel oi l heaters by Contract C2763 - Fuel Oil Heating. 

2. Procure. fabricate. deliver. receive, protect. store, haul, assemble. erect. install . and place into 

service equipment and material including. but is not limited to. the following: 

a. Balance of plant piping. valves, pipe supports (including supplemental structural steel 

and misce llaneous concrete pads), piping specials (expan ion joints, strainers. filters. etc.) 

insulation and lagging. 

b. Line mounted instruments for monitoring and analog control of the supporting systems 

and associated equipment. 

c. Miscellaneous instruments and transmitters not included in another equipment package. 

including installation materials. such as brackets. adapters. tubing. etc. 
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d. Enclosures for CTG fuel oil and water injection skids. including heating and ventilation 

equipment. 

e. Structura l steel for utility racks. stair towers. and miscell aneous supports. 

f. Fire water equipment and materials including: 

1) Pipi ng and valves to extend the existing underground fire protection system to new 

equipmenr areas for new hydrants. 

g. Plant heat tracing system for areas (if required). Work will be completed to specified 

terminal points and include monitoring sy tern. Wiring from terminal points \\ ill be b) 

Contract C84 l 0 - Electrical Construction. 

h. Pipe insulation. if required. 

3. Complete checkout. testing and assisting EK PC in placing into service of mechanical systems 

and equipment installed under this package. 

4. Performing, touch-up painting for equipment and materials provided by other contracts (if 

required). 

5. Applying final paint systems to equipment and materials in tailed by Contract C8320 

including the following: 

a. Equipment. 

b. Uti lity rack . 

6. Providing final cleanup of areas worked around or painted by this Contract. 

CONTRACT C8360 - FIRE PROTECTION CONSTRUCTION 

A. General Description: This is a construction contract for fi re protection constructi on including the 

followi ng: 

1. C0 2 Fire water equipment and materials includ ing: 

a. co~ storage containers 

b. Pipi ng. valves, and instrumentati on to supply C02 to fuel oil and water injection pump 

enclosures. 

2. Fire alarm systems including: 

a. lnregration with existing fire alarm system 

b. Addi tional fire alarms for C02 protection equipment and 

3. Complete checkout. testing and assisting EKPC in placing into service of mechanical systems 

and equipment installed under this package. 

4. Providing final cleanup of areas worked around or painted by this Contract. 
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A. General Description : This is a construction contract for electrical construction including the 

follo\\·ing: 

I. Furnish and install wiring for equipment, instruments and controls on the Project. 

2. Receive. unload, store, insrall and wire the following equipment: 

a. Contract C5300 - Switchgear Modifications. 

b. Contract C53 I 0 - Electrical Building (A PE 2). 

3. Provide the follO\\ing electrical equipment: 

a. Lighting transformers. 

b. 480V power panels. 

c. 120 I 208V lighti ng panels. 

d. Lighti ng contactors. 

4. Furnish and install above grade conduit race\\ay systems. 

5. Furni h and install cable tray. 

6. Furnish and install power cabling to heat trace equipment provided by others. 

7. Perform electrical testing. 

8. Make final grounding connections. 

9. Furnish and install welding outlets. 

I 0. Label cable tray and cable. 

11. Perform structure-related wiri ng including: 

a. Furnish, install and wire lighting I convenience outlets. 

b. Wi re HY AC systems. 

c. Furnish and install extension to existing GA 1-Tronics communication I pagi ng system. 

12. Provide electrical testing services including: 

a. Test equipment. 

b. Personnel Lo perform wire checki ng and testing of wiring systems. eq uipment and 

controls. 

13. Perform electrical system testing of the following systems: 

a. Sm al I power transformers. 

b. Switchgear. 

c. Bus duct. 

d. Protecti ve relays. 

e. Motor control centers. 

East Kentucky Power Cooperative 4-8 Burns & McDonnell 



Dual Fuel Implementation Project Scoping Report 

f. Power panels and associated dry type transformers. 

g. Heat trace monitoring panels. 

h. Power wiring. 

1. Control wiring. 

CONTRACT C9020 - SURVEYING 

A. General Description: Perform the scope of work as outlined below: 

I. urve) of existing site for ne\\ equipment locations. 

2. Topographic surveys of existing areas associated with the Project 

3. Provide survey repon and drawings. 

CONTRACT C9030 - PILOT TRENCHING 
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Contracting Approach 

A. General Description: This is a construction contract including the following: 

I. Excavation. waste material management. and bracing for trenching to uncover existing 

below-grade utilities. foundations. and other obstructions by means of a water I air jet and 

vacuum-extraction system or open cut excavation . 

2. Removal and replacement of pavement where required. 

3. Dewateri ng of pi lot trenches. 

4. Backfilling and compaction of pi lot trenches. 

5. Soil/compacti on testing services as required. 

6. Surveying/documenting utilities that have been found. 

CONTRACT C9250 - PERFORMANCE TESTING 

A. General Description: Perform the scope of work as outlined below: 

I. Develop and provide performance test protocol for Owner revie\\. 

"> Provide labor and materials requi red for performance testing of the three CTGs on fuel oil 

and natural gas operation after dual fuel implementation. 

3. Coordinate with EK PC and other parties to obtain fuel oil and fuel gas samples duri ng 

performance testing. 

4. Perform on-site and off-site laboratory analyses on fuel oil and fuel gas samples collected. 

5. Provide performance testing report following completion of testing. 

CONTRACT C9260 - EMISSIONS TESTING 

A. General Descripti on: Perform the scope of work as outlined below: 

I. Develop and provide emissions test protocol for Owner review. 
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2. Provide labor and material s required for emissions testing of the three CTGs on fuel oil and 

natural gas operation after dual fuel implementation. 

3. Coordinate with EKPC and other parties to obtain fuel oi l and fuel gas samples during 

emissions testing, if additional fuel samples required beyond those taken for performance 

testing. 

4. Perform on-site and off-site laboratory analyses on fuel oil and fuel gas samples collected. if 

required. 

5. Provide emissions testing repo11 following completion of testing. 

4.4.3 Equipment Contracts 

CONTRACT C2190- MlSCELLANEOUS PUMP 

A. General Description: Design. manufacture and deliver equipment and materials including the 

following: 

I. Miscellaneous pumps as indicated on the equipment list for C2190. 

2. Piping, valves, and instruments on the skids. as requi red. 

3. ubmittals and operating and maintenance manuals. 

4. Field technical services to support startup. 

CONTRACT C2763 - FUEL OIL HEATING 

A. General Description: Design. manufacture and deliver equipment and materials including the 

following: 

I. Fuel oi l electric heaters as indicated on the equipment list for C2763. 

2. Val es and instruments on skids. as required. 

3. ubminals and operating and maintenance manuals. 

4. Field technical services to support startup. 

CONTRA CT C5300 - SWITCHGEAR MODI FICATIONS 

A. General Description: Design, manufac ture, and deli ver Eq uipment and Materials including the 

following: 

I. ew breakers for existing 4 I 60V Switchgear# I & #2. 

2. ew contactors for existing 4 I 60V MCC # I & #2. 

3. e\\ contactor section for existing 4 I 60V MCC #2. 
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CONTRACT C5310- ELECTRICAL BUILDING (APE 2) 

EXHIBIT G - Attachment SY-3 
Page 41 of 96 

Contracting Approach 

A. General De cripti on: Design. manufacture, and deliver Equipm ent and Materials including the 

follO\\ing: 

I. Po\\ er control module (PCM) for the lo\\ -voltage fuel oil equipment. 

2. 480V switchgear and MCCs. 

3. 4 I 60V - 480V transformers. 

4. on-segregated phase bus. 

5. I 25VDC banef)' and chargers. 

CONTRACT C6110 - DISTRIBUTED CONTROL Y TEM (DCS) 

A. General Description: Design. manufacture and deliver Eq uipment and Materials including the 

following: 

1. 
., 

DC co111rollers and IO. 

DC communications hardware and software to communicate with new equipment to be 

installed. 

3. DC network equipment and requisite media converters. 

B. Provide ervices to integrate logic diagra ms and graphic sketches to control and monitor the ne\\ 

fuel oil and demineralized water equipment. 

C. Furni h field service to integrate the new DC equipment "ith the existing DC equipment and 

to support the startup and commissioning of the logic. operator graphics. and communication 

interfaces. 

* * * * * 
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5.0 

5.1 Critical Milestones 

SCHEDULE 
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Schedule 

The current schedule is based on a limited notice to proceed on engineering for the Project in April 2018. 

'' ith the new equipment in service and operational in December 2020. Several ke) Project milestones " ill 

need to be accomplished to meet the overal I schedul e for the Project. A 1 ist of suggested importalll 

mi lestones as indicated on the Level I Project schedule included with thi s report are listed in Table 1-2. 

The schedule is dependent on Project approvals and a variety of other innuences. in particular the CPC 

permit approval. Equipment may not be procured. and construction cannot commence until the CPC 

permit approval is received. The L TP for detailed design is meant to prepare the major equipment 

specification for the combustion turbine dual fuel implementation. initiate preliminary engineering to 

ach ieve the indicated schedule milestone dates. and initiate engineering design for the combustion turbine 

contractor. 

5.2 Project Schedule 

A level I Project schedule was prepared by BMcD for this Project which is included in Appendix E. PJM 

plans to phase in Capacity Performance changes and requirements beginning in the 20 18/2019 delivery 

years. The proposed schedule \\'ill not provide backup fuel oil at Bluegrass in time for the beginning 

phases of the Capacity Performance changes, but it is expected to provide EK PC the abi lity to meet the 

fi nal expected PJM timeframe associated with the Capacity Performance Program. PJM expects to 

transition I 00% of capacity to Capacity Performance resources by the 2020/2021 delivery years. As part 

of the Project. three outages, one for each com bust ion turbine. wi 11 be needed to perform construction that 

can only be accomplished while each unit is off-line. Currently. those outages are arranged in consecutive 

fashion in lieu of in parall el. however performing the outages in parallel can be further refined during the 

L TP phase. Mechanical and electrical construction will take place prior to and in parallel with the three 

outages for the balance of plant including the fuel oil tanks. electri cal building (A PE 2), interconnecting 

piping and cables. 

The scope split for the equipment and construction contracts is de cri bed in ection 4.0- Contracting 

Approach. The performance of each constructi on contract is anticipated to be continuous witholll 

intermediate demobilization and remobilization. 

The schedules are based on early procurement of the long lead equipment. Vendor subm inals are required 

from each equipment contractor which will support the detailed design of infrastructure (foundation . 

piping, wiring. instrumentation, etc.) required for installation of this equipment ufficient time has been 
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Schedule 

built into the schedule for an O\\ner's Engineer to perform the detailed design to obtain competitive. 

lump sum bids for the respective equipment and construction contracts. 

* * * * * 
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6.0 COST ESTIMATE 

6.1 General 

A Class 3 capital cost estimate for the propo cd Project is included in Appendix F. The estimated cost for 

these upgrades. inclusive of contingency and escalation is $62.8 MM. o financing fees or interest during 

construction \\a included in the Project costs. 

6.2 Basis and Assumptions 

The foll owing describes the methodolog) used in the deYelopment of the Project cost estimate. 

• The estimate is based on the a sumptions and scope of supply indicated in thi s document and the 

Project assumptions in ection 3.0 and Appendix C. Design parameters and scope t) pically 

defined b) these scoping stud ies are estimated based on information pro\ ided b) EKPC. 

preliminary calculations and B 1cD experience. 

• BMcD olicited and received budget level vendor quotations for the folio\\ ing: 

o Combustion Turbine Dual Fuel Implementat ion 

o Fue l Oi l Heati ng 

o Field Erected Tanks (F&E) 

o Fue l Oil Unloading Pumps 

o Fuel Oil Forwarding Pumps 

o Demineralized \\'ater Tran fer Pump 

• The new EK PC proposed sub tat ion i not considered in this cost estimate. 

• The EKPC planned work on the exi ting plant ·s DC system is not considered in this cost 

estimate. 

• Balance of Plant equipment: BMcD utili zed in-hou e information from imilar projects when 

developing the estimate. if budgetary quotes were not solici ted. 

• Construction Estimates: BMcD u ed recent pricing information from an internal database and 

industry standard pricing for construction commodities and indi rect costs in the area of La 

Grange. Kentucky. 

• Labor rates: Labor rates and productivity factors were developed based on BMcD in-house 

information which included a labor study in nearb, regions. 

6.2.1 Capital Cost Estimate Scope 

A Project scope de cription for the co 1 estimate is included in ection 3.0. These descriptions along" ith 

the dra\\ ings and lists included in Appendices A. B and C define the scope included in the cost estimate. 
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6.2.2 Major Capital Cost Estimate Assumptions 
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Cost Estimate 

everal major assumptions were used in developing the capital cost estimate. These assumptions include 

the following: 

• Commercial operation of the equipment is assumed to be December 2020. 

• Labor is assumed union labor and avai lable" ithout excessive hourly incentives or incentive 

packages. 

• Escalation is assumed to average 2% per year for equipment and materials and 3% per year for 

labor. 

• Contingency is incl uded at 12% for Project e ti mate and defini tion contingency. O" ner"s 

contingency for discretionary expenditures has not been included and '' i II be evaluated on a ca e­

by-case ba is during Project execution. 

• Cost for Builder"s Risk Insurance ''a based on 0.4-% of the direct co t . 

• Costs for Performance Bonds were included in the major contract prici ng buildups. 

• ales tax at 6% is included on the equipment and material costs associated with the Project. since 

thi Project does not meet a sales tax exemption in Kentuck)'. 

• o financing fees or interest during construction ''as included . 

6.2.3 Major Commercial Terms 

The following lists the major commercial term a urned in developing the cost e timates. 1inor 

a sumptions are either self-evident in the data or ha\e an insignificant effect on the estimated Project 

capital co ts. 

• Project is assumed to be performed with multiple prime contracts for the construction work as 

defined in ection 4.0 - Contracting Approach. Major equipment identified in ection 3.0 and 

minor equipment items (piping specialti es. small-bore piping. wiring and other construction 

commodities) are expected to be incl uded in the construction contracts. 

• Project will include multipl e equipment procurement contracts including contract for combustion 

turbine dual fue l implementation. miscellaneous pump . fuel oil heating. field erected tanks. and 

APE 2 as defined in ection 4.0- Contracting Approach. 

• Project wil l be executed with durations sim ilar to those shown on the Project schedu le\\ ith the 

objective of achieving the Project milestone dates. It i assumed the Project will be executed with 

a chedule sufficient to minimi ze overtime. A 50-hour workweek was assumed as a means of 

providing an incentive to anract labor. Thi includes 40 hours of straight time and I 0 hours of 
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overtime for normal construction periods. A 50-hour workweek was assumed during 

commis ioning and start-up. It is antic ipated that a 60-hour worlrneek will be uti lized by the 

combustion turbine contractor to make the ncce sary changes for dual fuel implementation: 

hov,ever. thi s detai l was not provided by the OEM. o additional overtime is inc luded to 

accommodate a compressed work schedule. 

6.3 Operations & Maintenance Estimates 

The differential (new vs. existing) O&M costs for Bluegra s in 20 17 dollars for this Project have been 

calculated and determined to be an additional $600k per year. based on operating assumptions. Refer to 

Appendix F for a summary of the O&M costs and basis assumptions. 

6.4 Economic Conditions Considerations 

An estimate for escalation of Projec t costs has been included in the capital cost estimate. Escalation of 

construction labor. materials. and indirects (including warranty. bond. and insurance) was based upon the 

average incrca e in craft labor costs for the United States at the time of this evaluation. 

6.5 Contingency 

A Project estimate and scope conti ngency is included to cover accuracy of pricing and commodity 

estimates for the defined Project scope. This contingency is not intended to CO\ er changes in the general 

Project scope (i.e. addition of buildings. addition of redundant equipment. addition of systems. etc.) nor 

major shi fts in market conditions that could result in significant increases in contractor margins. major 

shortages of qualified labor, significant increases in escalation. or major changes in the cost of money 

(interest rate on loans). 

Owner"s contingency has been excluded per EKPC direction and discretionary costs will be evaluated 

during Project execution on a ca e-by-case basis. 

6.6 Summary Cost Estimate 

The capital cost estimate developed for the Bluegrass Dual Fuel Implementation Project is contained in 

Appendix F. 

6.7 Summary Cost Item Description 

The cost estimate is based on the multiple contracti ng approach defined in Section 4.0 - Contracting 

Approach. Additional mark up co ts have been included for equipment. labor and material assumed 

subcontracted. The contracting approach was devel oped concurrently with the cost estimate and the 

summary cost estimate is not broken down by Contract. 
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6.8 Cash Flow 
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Cost Estimate 

A cash now ba ed on the Project schedule. contracting approach. and the cost estimate was developed and 

is included in Appendix G. 

* * * * * 
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BURNS~M~DONNELL 
Scope 

lnd uded 

(Y/N] 

GENERAL PROJECT INFORMATION 

Project Descript ion 

Project location 
Site Description 

Contracting Approach 

labor 

Project Liquidated Damages 

Project Bonding / LOC 

Pro1ect COD Oates 

Project Expansion 

M ECHANICAL EQUIPMENT 

AQUEOUES AMMONIA SYSTEM 

Ammonia Flow Control Skid N 
Ammonia Forwardm2 Pump Skid N 

Ammonia StoraRe Tank N 

Ammonia UnloadinR Skid N 

SCR Ammoma D1str1but1on Grid N 

SCR Catalyst N 

Detection N 

DE M I NERALIZED WATER SYSTEM 

Oeminerahzed Water Transfer Pumps y 

Oeminerahzed Water Storage Tank y 

Dem1nerahzed Water Trailers y 

CLOSED COOLING WATER 
ICCW Heat ExchanR.er N 

CCW pumps N 
Glycol type N 

FUEL OIL 

Storage y 

Transfer Pumps y 

Unloading y 

Heatina y 

MAKE· UP WATER SUPPLY 

Supply Source 

Service/Fire Water Storage N 
Service Water Transfer Pumps N 

WASTEWATER 

Contaminated Wastewater y 

Water Treatment Re1ect N 
FIRE PROTECTION 

Design Basis y 

Insurer/special requirements N 

CTG FP y 

Pump supply source(s) N 

Stora2e N 
Fire loop y 

COM PRESSED AIR 

A1r Compressors N 

CATHODIC PROTECTION 

Underground Steel P1pmg N 
IUnderli!round Steel Tanks N 

CONTROLS 

Equipment Control 

CTG y 

Medium Voltaie Sw1tchR:ear y 

M otor Control Centers y 

Low Voltage Switchgear y 

Plant Control Svstem y 

Plant Historian y 

Off site Interfaces y 

Automatic Generation Cont rol 

ICTG y 

Number 

4 

1 

1 

J 

4 

3 

3 
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Scope Assumptions Matrix 

" capacity 
Notts 

(per Unit) 

Dual fuel for three 501F02 simple cycle combustion turbines to operate on fuel 011 as well 

as existing natural gas. Requires addition of two new fuel oil t anks and a new demm water 

tank to provide 24-hours of backup fuel 011 operation for the plant 

Near La Grange, KY. 

Existing brownf ield site at Bluegrass Station 

Mult1·pnme 

Union 

TSO 

100% Bonding 
December 2020. 
No future e.xpanslon considered Combined Cycle locat ion not considered and SCR remains 

decomm1ss1oned 

100 1>'100% for each combustion turbine unit w ith 1x100% common spare 

Add new 400,000 gal tank for 24-hours of fuel oil operation m addruon to ex1sung 300,000 

JOO !gallon tank New and exist ing tanks will be cross· t1ed. 

Add one Oemm Trailer stanchion next to existmg connect ions for Demin Trailer which 

handles 200 gpm 

Two (2) 580,000 gal tanks for 24 hr storage. Tanks will be in concrete containment sized to 
contain largest tank volume. 

l x 100% for each combustion turbine umt w ith 1 x 100% common spare located near fuel 

100 oil tank. 

Two {2) truck unloading statmns 1 x 100% unloading pump for each unloadmg station w ith 

JOO 1 x 100% common spare. 

3 x SO% mline electric heaters with recirculation sys tem. Each heater sized for 50% of total 

50 plant fuel 011 flow lall three unrts). 

Municipal Water 

Ex1stmg 450,000 gallon tank 

E>11stmg 

Drams for areas around equipment that could be contaminated with oil will b e directed 

through the existing oil/water separator (OWS) Discharge OWS effluent to outfall #001 

Ex1stm2 OWS has capacity of 300 gallons. 
No re1ects, rental system used. 

FM Global and NFPA 850 recommended practice 

Additional C02 and f ire alarm added for Fuel Oil/Water Injection skid enclosures 

Existing Electr ic. motor and Dresel dnven f1re pump takmg suction from the Service/ Fire 

W ater Storage Tank. 

Ex1stmg Servtce/Fire Water Tank 
Branch of exist ing loop extended out to fuel oil storage area to supply hydrants only 

Tie~m to existing system. Each unit has its own compressor. Tie-m to recervers next t o each 

unit to provide compressed air to new enclosures Fuel oil storage area will have 

compressed au prov1ded from Unit l 's t1e-1n to the existing compressor 

EKPC 1s already planning to upgrade Siemens turbine control system to the T-3000 system. 

No add1t1onal controls upgrades required Interface Wtth upgraded TCS 
Interface with uoe:raded TCS 

Interface with upgraded TCS 
Interface w ith upgraded TCS 

Interface with upgraded TCS 
Interface with up~raded TCS. 

Interface with upgraded TCS 

Interface With upgraded TCS. 



BURNS~M~DONNELL 
Scope 

Included 

IY/NI 
Vibration monitoring 

CTG N 

F1n·Fan Cooler Fans ~ 
Plant Simulator N 

Digital Bus 
Foundation F1eldbus N ·-Remote 1/0 y 

Instrument ation 

Redundancy N 

Transmitters y 

HART y 

Performance Testing N 

-~eorolog1cal Statton N 

Continuous Emissi ons Monitoring System N 

Relavin1 Data link N 

Communication 

D1spatchm1 N 

~ff~!t_!_ m~~torin~admm1strat1ons N 

Switch yard N 

Internal plant N 

External N 

NERC CIP Requlremenu N 

HMI y 

ELECTRICAL 

Generator SteE>-UD Transformers: 

G3S Turbine N 
Audllarv/ReseNe Transformers: 

Awcil1arv Transformer N 
Generator Buses: 

Gas Turbine N 

Electrical Equipm ent Enclosures: y 

Bus Duct: 

lso-Philse N 

Switchaear: 

4160V Switchgear y 

480V Swi tchgear y 

Motor Control Centers: 

480V M CCs y 

Emerrencv Power: 

Un1nterrup11bl• Pow•• (UPS) N 

OCSvstem y 

On~Une Batterv Monitorln1: y 

lighting y 

CIVIL/STRUCTURAL 

Exist inll: Facilities y 

Disposal o f Sp oils y 

Soils Conditions / Stabilltv y 

Subsurface Rock y 

Subsurface water N 

Cut/Fill y 

Disposal of debris v 
Permanent Stormwater y 

Construction Stormwater y 

Road s y 

Surfacm1 y 

Soil Bearin& Capacity y 

Foundation tu.- y 

Enclosures 

Pumps y 

Elect rical f see electrital section) 

Access 
Sc acin11 between unit s 

Number 

1-
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Scope Auumptioni Matn• 

"Cllp•dty 
Not es 

(per Un it) 

E:iost1ng 

histing 

--- -For fuel 011 tank, unload1niz., and forwardinr. oumps 

----- lxlO<no ex1st1ns typical Fuel flow t o uni~ ~xl_OO'- exi st ing 
4 20 mA as available. ----
Install tn·loops on valves for f eedback 

Existing: fuel f low meter needs to be downstream side of rec1rc .• fuel sample will be 

required to be taken each time the units are run on fuel 011 

Ex1st1n1. 

b:1Stlnll 

Ex1stin1 -
b1stmg 
Ex1rnng, add communications to the new fuel 01! tank locauon 

Ex1stin1 

No Chang•s. 
local HMI at truck unloadmg 

Ex1st1n1Z. 

E>11stmR 

Exat1ng 

Shop fabricated Auxiliary Power Enclosure (APE 2) to house large electrical power 

d1stn but1on equipment. 

E:mt1n2 

Ex1st1ng, 4 16KV, 33KA interrupting, low resistance grounded system, ma1n·t1e·ma1n 

configurat ion, GE SR750/469 relays, sufficient capacity to source ma1n ·t1e -mam from one 
main breaker. scope includes mod1f1cat1ons for new fuel 0 11 equipment, 2 spare motor 

contactors. J spare breaker, 3 spare cub•cles, 1 new section 

480V. 6SKA interrupting, high resistance grounded syst em with dedicated ground detect ion 

system, mam-t1e·maln conf1gurat1on, suff1c1ent caipac1ty to source ma1n-t1e -ma1n from one 

main breat<er 

480V, 3-Phase, 3-Wire, 6SKA 

Ex1sun1. m mam admm bu1ld1na (120Vl 

Ex1st1n1t. m mam admm bulldm2 (120V). 

LEO for roadway lighting, lighting rt<qu1red for new road turnaround and unloading area 

Brownfield sne. Tie into e1e 1st1n1. Blueuiilss svstem. 
Excess spoils w ill be d isposed of on·stte, used for hll 1f possible No hazardous maH!nals 

account ed for rn pro1ect estimate 

No piles required based on review of e• 1sttng f oundat ions at site and geotechn1cal 

mvest1iat1on from April 2017 

Subsurface rock Is expected to be encount ered for Installation o f the foundations It will be 

removed as required to Install these foundations 

No dewatering included as groundwater not encountered In geot echmcal 1nvest1gat1on 

oerformed 1n April 2017 

Use e1e 1st1n1. site materials to uade the site and minim ize off-site borrow 
Disposed of on-site 

Mod1f1cat1ons required for new road turnaround to ex1stm11 stormwater system. 
Erosion control will be 1n accordance with suite and local gu1dehnes and regulat1ons and 

EKPCs BMPs. 

Existing plant roads to access the fuel 011 storage area will have add1t1onal asphalt surfacing 

for truck delivery. Add new road loop/turnaround at fuel truck unload1n1 station 

Maintenance areas will be covered with crushed rod. Other arns too soil and seeded 
Soil bearing c.apac1ty at 3,000 psf net allowable, per aeotechn1cal report 

Shallow or mat foundat ions based on review of eiustmg foundations at sne 

Fuel 011 pump 1n1ect1on skid and water mJtttion skin 1n new enclosure Forwarding pumps 

and unloadina station will be locat ed outdoors 

Unchamzed 
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Maintenance cranes 
Guard shack 

Fence 

CONSTRUCTION 
Utilities 

Power 

Communicat1on 

Construction Water 
Potable Water 
Sanitary 

Parking 

Gate Entry 
Mam 
Personnel/Craft 
Delivery 

Construction Field Office I Trailers 
Owner 

Engineer 
Vendors 

Contractors 

Site Services 

Laydown area 

Performance Testine 

Permits 

Warehouses 

TRANSMISSION / INTERCONNECTION 
Transmission 

Substat ion 

COMMERCIAL 
General liability Insurance 
Builder's Risk Insurance 

Performance Bonds 

Proiect L/D's 

Retention 

Warranty 

PROJECT INOIRECTS 
Project Development 

Owner's Operation Personnel 

Owner's Proiect Manaizement 

Owner's Engineering 

Owner's Legal Counsel 

Operator Trainin11 

Permittln11 & license Fees 

Landfill 
Site Security 

Warehouse Shelves 

Mobile [Quipment, Vehicle' 
Laboratory Equipment 

Commlssionine Fu el & Consumables 
Commissionin11 Test Power S1les 

Operatin 11: Spare Parts 
Commissioning Spares and First Fills 

Plant Mainte nance Tools 
Sales Tax 

Escalation 

Contingencv 

OWNER COSTS/ MISC. 
Permit s I 

See Permit Matrix I 

Scope 
Included Number 

(Y/N) 

N 
N 
y 

y 

y 

y 

y 
y 

y 

y 

y 

y 

y 

y 

y 
y 
y 

y 

y 

N 

N 

N 

y 

y 

y 

y 

y 

y 

y 

y 

y 
y 

y 

y 

y 

N 
y 

N 
y 

y 
y 

N 
y 

y 

N 
y 

y 

y 

I 
y I 
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Scope Auumption~ M~trix 

% Capacity 
(per Unit) 

Not es 

Modified around fuel oil tanks and unloadmg area. 

T1e·m to EKPC or existing overhead hne near ex1stmg warehouse 

T1e-m to EKPC 

T1e-m to EKPC 
Tie-m to El<PC 

T1e-m to EKPC 

Existing Bluegrass guard shack 
Ex1stmR BlueRrass mam Rate and auard shack 
Construction deliveries via truck. UnloadmR and handhnR by each Contractor 

Office m Ex1st1ng Ad min Building 
Trailers m Owners Cos ts. 

Trailers 1n Owners Costs. 
Trailers m Owners Costs. 

Trailers m Owners Costs. 

Near ex1stine warehouse, northwest of plant, 1n open flat area. 

Allowance included. 

Construction permits are included 
Ex1mng warehouse is full; Contractor will provide necessary storage space durmg 

construction 

I Not included 
Not included 

Allowance included. 

Allowance included. 

Included in individual contract buildups w1th1n the Project costs 

Schedule and performance for each cont ract. 

A 10% retention will be required for each contract . 
Warranty on major equipment will be required for 18 months + 18 months from 

commercial operat ion. Warrant y on auxiliary equipment w ill be required for 18 months+- 18 

months from substantial completion t o the extent possible. 

Allowance included in Owners Costs 

Allowance included in Owners Costs 

Allowance included in Owners Costs. 

Allowance included in Owners Costs 

Allowance included In Owners Costs 

Allowance included. 

Allowance included in Owners Costs 

Not apphcable. 

Allowance included in Owners Costs 

Not included 
Allowance included. 

No special laboratory equipment is included or required. 

Allowance included In Owners Cost s. 

No t mcluded 

Al lowance included in Owners Costs 

Included m Pro1ect Costs and Owners Costs 

Not mcluded 

Included in estimat e for materials and equipment 

Escalatton is mcluded at 2% per year on materials and equipment, and 3% per year on labor. 
Estimate and defm ition contingency of 12%. Owner's contingency not included and will be 

treated on a case-by-case basis. 

I 
EKPC w/ Ow ner's Engineer Support 
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APPENDIX D - SUMMARY EMISSIONS INFORMATION 



BURNS ~MSDONNELL 
Ghent EKPC 

Proiect Bluearass Fuel Oil 
3 x 501 FD2 (Fuel 011) 

NOTE: Not for Guarantee 

!Case# 

lease Description 
1Amb1ent Temoerature 
r.as Turbine Load 

vaoora11ve Cool1no 

l~r lniochon f Gas Turbines In Ooerat1on 
Turbine Fuel 

llAmbient Conditions 
n emperature 
Relative Humidity 

lb Temperature 
e 

urb1ne Generator Performance (Per lit lil 

Heat Input· LHV 
Heat Input· HHV 
lniectron Rate (per GTG) 

aust Row (per GTG) 
ack Volumetric Analysis, Wet 

:02 
120 
12 

~k Emissions at Exit 
Emissions 

.@15%02 
NOx, as N02 (per GTG) 
1..~d 1:.m1ss1ons 

0 , @15%02 
lco (per GTGJ 
502 Emissions 
502 rn Exhaust Gas (assuming no conversron) (per GTG) 
502 rn Exhaust Gas (assumino no conversron) (per GTG) 
Volatile Organic Compounds 
VOC@15%02 
voe as CH4 (per GTG) 
Particulates 
PM, Fiiterabie & Condensable (per GTG) 
PM, Filterable & Condensable (per GTG) 

l!iQ!tl; 
1. Parttculate values are per US EPA Method 51202 (front and back half). 
2. Emission values do not include heavy metals (lead mercury, etc ) 
3. D1ffenng fuel composrtion may change the calculated emrssrons. 

14. CTG performance and emissions based on prelrmrnary informatron from Sremens 

Date: 
Revision 

1ease 1 

100% O'f 

OF 
100% 
OFF 
ON 

1 to3 
Fuel Oil 

degree F 0 
% 66% 

degree F ·11 
psi a 14.60 

MMBtu/hr 1,971 
MMBtulhr 2,103 

lb/hr 42 740 
lb/hr 4,416,322 

% 0.90% 
% 5.04% 
% 6.30% 
% 7500% 
% 12.76% 

ppmvd 420 
lb/hr 353.0 

ppmvd 300 
lb/hr 154.0 

lb/hr 107.0 
lblMMBtu 00509 

ppmvd 100 
lb/hr 29.0 

lb/hr 630 
lb/MMBtu 0.0300 
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1ease 2 

100% 51 'f 

51 F 
100% 
OFF 
ON 

1to3 
Fuel Oil 

51 
60% 
44.5 
14.60 

1,772 
1,890 

38,4t0 
4,067,237 

0.89% 
4.91% 
6.79% 
74.57% 
12.84% 

42.0 
317,0 

30.0 
138.0 

96.0 
0.0508 

10.0 
26.0 

58.0 
0.0307 

15. Fuel based on Drshllate Fuel Ori No. 2· werght composrtton 86.434% C, 13.5% H, 0.05% S, 0.015% FBN, and 0.001% ash. 
Is. S1ack S02 content reported with no conversion to S03 
7. Emissions exclude ambient air contnbut1ons. 
la. VOC consists of total hydrocarbons excluding methane and ethane and are expressed in terms of methane 
19. Em1ss1ons reported on the basis of pounds per hour are for one combustion turbine 
10. Em1ss1ons estimates are for orelrminarv mformat1on onlv and are NOT auaranteed 



Remaining Natural Gas Hours (Total) vs. Fuel Oil Operation Hours (Total) - Based on NOx 

Emissions 

1,800 
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Total Fuel Oil Operc:ition Hours 

--Full Ambient Aver;ige --Cold Ambient Aver;ige --Extreme Minimum Ambient 

Y = annual hours available for natural gas operation (plant total), X =annual fuel oil operation hours (plant total) 
Full Ambient Average: Y = -2.8274*X + 1625 
Cold Ambient Average: Y = -3.0800*X + 1625 
Extreme Minimum Ambient: Y = -3.2491*X+1625 
* Maximum annual natural gas operation hours (1625) based on Emissions with Current HW.xlsx provided by EKPC. 
*Assumes natural gas NOx emissions is 105 lb/ hr. 

400 450 500 

* Includes NOx emissions for 40 natural gas starts/shutdowns per year and 12 fuel oi l starts/shutdowns, per combustion turbine (120 and 36 total, respectively) 

' > ::: 
"O Al 
Al n 

u::i ::r 
<D 3 
CD <D 
w::> .... 
0 (/) 
- -< <D • 
en w 



EXHIBIT G - Attachment SY-3 
Page 84 of 96 

APPENDIX E - SCHEDULE 
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Acct Area I Discipline 

01 Engineered Equipment 
02 Civil 

03 Deep Foundations 
04 Concrete 

05 Structural Steel 

06 Architectural 
07 Piping 

08 Electrical 
09 Instrument & Control 
10 Insulation 
11 Coatings 
12 Specialty 

13 Demolition 
14 Misc Directs 

I jTotal Direct Cost 

Rev. Revision Date 
B 05/04/17 

~URNS 
~ MSDONNEL~ 

V 3 1nt 

I 

CAPITAL COST ESTIMATE 

EKPC - BLUEGRASS 
DUAL FUEL 

IMPLEMENTATION- FUEL OIL 

I 

97273 
LAGRANGE, KY 

Labor Cost Material Cost 

$9,000,000 
$600,000 $1 ,100,000 

$1 ,000,000 $400,000 
$100,000 $100,000 
$100,000 $100,000 

$2,900,000 $600,000 
$1 ,800,000 $1 ,200,000 

$100,000 $100,000 

$300,000 

$15,900,000 J $3,soo,ooo I 

Construction Mgmt, Field Staff & Start Up 
Engineering 

Commercial - Bui lders Risk Insurance 
Escalation 

jTotal Indirect Cost 

... _._. n · --~• ~nd Ind irect Costs 

Project Definit ion & Estimate Contingency 

Total Project Cost 

Owner Cost - General 
Owner Cost - Owner Contim1ency 

Sales Tax 
Total Project Cost Incl. Owner Cost 
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En gr Equip/ Const. 
Subcontract Equipment Total Cost 

Cost Cost 

$17,200,000 $26,200,000 
$300,000 $300,000 $2,300,000 

$100,000 $100,000 $1 ,600,000 
$200,000 
$200,000 

$200,000 $3,700,000 
$100,000 $3,100,000 

$200,000 $400,000 
$200,000 $200,000 

$300,000 $600,000 

$18,300,0001 $100,0001 $38,500,0001 

12% $4,800,000 
9% $3,600,000 

0.5% $200,000 
6% $2,400,000 

I $11 ,000,0001 

$49,500,000 

12.0% $6,000,000 

$55 500,000 

11 % $6,000,000 

6% $1 ,300 000 



East Kentucky Power Cooperative 
Bluegrass Dual Fuel 

Operations Maintenance Costs Estimate 

BURNS~M£DONNELL 

Fixed O&M Costs 
Total Additional Fixed O&M Annual Cost, $/yr 

Variable O&M Costs 
Additional Demineralized Water Cost, $/MWhr4 

Additional Demineralized Water Cost, $/yr3 

Additional Levelized GTG Major Maintenance, $/GT-start6·
7 

Additional Levelized GTG Major Maintenance, $/yf' 
Total Additional Variable O&M Annual Cost, $/yr' 

Sum of Annual Fixed and Variable O&M Costs 

Notes: 
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Additional O&M Costs 
(2017 Dollars) 

$ 458,000 

$ 0.96 
$ 28,000 
$ 3,000 
$ 101 ,000 
$ 129,000 

$ 587,000 

1. O&M costs shown are additional O&M to be added to plant existing O&M due to dual fuel 
and fuel oil operation. 

2. Based on 2 Full-Time Equivalents (FTE). Assumes cost of $150,000 per FTE. 
3. O&M costs shown are based on 50 annual hours of operation on fuel 011 per GTG (150 hours for 
olant). 
4. Includes raw water supply costs and demineralized trailer costs. Based on $3.70/kgal for raw water 
and $6,920/demin trailer for 200 kgal demin water. 

5. Total Variable O&M does not include fuel cost for operation. 

6. Additional major maintenance costs due to fuel oil operation compared to natural gas operation. 
Assumes $9,330/GT-start for natural gas operation and 1.3 factor for fuel oil start. Assumes 12 
starts/unit each year on fuel oil. 
7. Costs shown per start on fuel oil per GTG. 
8. Based on $2.60/gallon ULSD. 
9. Estimated fuel usage costs for 150 total hours of operation on fuel oil (50 per GTG) is $5.8 mil lion. 
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BURNS~MSDONNELL 
EKPC Bluegrass Dual Fuel Project 

Cash Flow 

Date Incremental Cumulative Incremental % Cumulative% Millions 
Jan-17 62,500 62,500 0.1% 0.1% 0.06 
Feb-17 62,500 125,000 0.1% 0.2% 0.13 
Mar-17 62,500 187,500 0.1% 0.3% 0.19 
Apr-17 62,500 250,000 0.1% 0.4% 0.25 

May-17 62,500 312,500 0.1% 0.5% 0.31 
Jun-17 62,500 375,000 0.1% 0.6% 0.38 
Jul-17 62,500 437,500 0.1% 0.7% 0.44 

Aug-17 62,500 500,000 0.1% 0.8% 0.50 
Sep-17 - 500,000 0.0% 0.8% 0.50 
Oct-17 - 500,000 0.0% 0.8% 0.50 
Nov-17 - 500,000 0.0% 0.8% 0.50 
Dec-17 - 500,000 0.0% 0.8% 0.50 
Jan-18 - 500,000 0.0% 0.8% 0.50 
Feb-18 - 500,000 0.0% 0.8% 0.50 
Mar-18 - 500,000 0.0% 0.8% 0.50 
Apr-18 184,187 684,187 0.3% 1.1% 0.68 

May-18 247,491 931 ,679 0.4% 1.5% 0.93 
Jun-18 279,089 1,210,768 0.4% 1.9% 1.21 
Jul-18 296,382 1,507,149 0.5% 2.4% 1.51 

Aug-18 302,819 1,809,969 0.5% 2.9% 1.81 
Sep-18 259,929 2,069,897 0.4% 3.3% 2.07 
Oct-18 248,724 2,318,621 0.4% 3.7% 2.32 
Nov-18 220,105 2,538,726 0.4% 4.0% 2.54 
Dec-18 388,998 2,927,724 0.6% 4.7% 2.93 
Jan-19 358,410 3,286, 134 0.6% 5.2% 3.29 
Feb-19 5,713,440 8,999,574 9.1% 14.3% 9.00 
Mar-19 285,271 9,284,845 0.5% 14.8% 9.28 
Apr-19 652,031 9,936,877 1.0% 15.8% 9.94 

May-19 873,790 10,810,667 1.4% 17.2% 10.81 
Jun-19 8,012,426 18,823,093 12.8% 30.0% 18.82 
Jul-19 568,328 19,391,421 0.9% 30.9% 19.39 

Aug-19 721 ,638 20,11 3,058 1.1% 32.0% 20.11 
Sep-19 1,630,442 21,743,500 2.6% 34.6% 21 .74 
Oct-19 194,000 21 ,937,500 0.3% 34.9% 21.94 
Nov-19 1,129,570 23,067,070 1.8% 36.7% 23.07 
Dec-19 1,751,803 24,818,873 2.8% 39.5% 24.82 
Jan-20 1,959,240 26,778,11 3 3.1% 42.6% 26.78 
Feb-20 1,619,969 28,398,082 2.6% 45.2% 28.40 
Mar-20 2,611 ,463 31,009,545 4.2% 49.4% 31 .01 
Apr-20 2,078,815 33,088,360 3.3% 52.7% 33.09 

May-20 6,856,744 39,945, 104 10.9% 63.6% 39.95 
Jun-20 1,910,744 41 ,855,848 3.0% 66.6% 41.86 
Jul-20 2,871,365 44,727,21 3 4.6% 71.2% 44.73 

Aug-20 2,051,661 46,778,874 3.3% 74.5% 46.78 
Sep-20 6,284,753 53,063,628 10.0% 84.5% 53.06 
Oct-20 1,718,652 54,782,280 2.7% 87.2% 54.78 
Nov-20 1,437,895 56,220, 175 2.3% 89.5% 56.22 
Dec-20 981 ,000 57,201 ,175 1.6% 91.1% 57.20 
Jan-21 5,598,825 62,800,000 8.9% 100.0% 62.80 
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CleanW•t•1Act 
Stthon 404 Pt"rm1t 

Seci10n 7 Thtt"illenPd 

and Endan&e.red 

Speclei Consult1t10n 

and Clearanc" 

Micr•tory Blfd Tre•IV 

U S l\rmy Corps o f 

Enc"'eers. 
louisville o~trtel 

NtUonwlde Permit le-~s •nor ~u•110 OS •tte- of well'!lnd 01 s1n~•m 1mpac1s 
lnd1111du;;1! Permit Greatf'r than 0 !i acr" or wetland 01 strum impach 

If the project w1U potential~ imput protectl!d sp~teS 01 lhfm respectrve h1b1t1t, or 

US r11h & W1ldllfe Service If a Section 404 ~rmtt is 11equlred, lht:n the fWS must be contacted The fWS will 

1rw51. [colo11e1I ~ervlce\ determine 1he lftel of effort nttded for the pro~ct to ptoceed (e 1 habitat 

aueument, spKle"S surveys, avi.n Impact studies, etc } 

Act/ hid and Golden US Ftsh & Wiidiife Se.rvice Required whton con1tructlon or OPl!'lillion of• proposed facilttv could ~mp.-ct 

[•gle Protection Act (FWS), Ecoto11ul Se"'lces micralory buds, thelf nests, •nd eiPl!'clallv thre•tened or end•ngered spec1e-s 
Comphancl!' 

Notk.e of Proposed 

Conslrucbon 

Sp~lt p,f'\'enuon. 

Control, •nd 

FederalAvlat10n 

Adm1nKlr•hon (FAA) 

U S (n1111onml!'nl&I 

Counlermeasurt: jSPCC) Protechon A.gl!'ncy f[PA) 

Pl•n A.mpndment 

fu1l1"' RP\pon'ti: Plan 

IHl:P) 

Ceruficate of Pubhc 
Con11enlenct •nd 

Nec:.,:sitv (CPCN) 

(nvironmentiil 

Assessmtnt (lAI or 
£nvlrcnmf'nliil Impact 

Statpmenl [IS 

U S Envuonment<1I 

Protect10n Acency IEPA) 

K'C'ntuc\y Pubhc Se1V1ce 
Commlu10n 

Kentucky Public SeMCe 
Comm1ukm 

Requ1'ed for the construction o f 1tructu1H 200 ff'el 1•11 or wtthm the dist•nce to 

heicht ratio from lhe ne.-rest pomt of a FAA ilrrporl runway 

An amendment to thr facrhty's SPCC Pl•n w1U be required to address add.rtenal 

onsrlr fuel slOllll!' and secondary <.onl•1nmt:nt 

A ~AP ~ rt:quirt:d for faciltt1e~ that could reasonabtv be Hp«ted to caust: 

'"s.ubs~n1i;,I h.lrm" 10 the f'l"lvironment bv d1sch•rg1n1 oil into or on na111g•ble W.lters 
A faohty mav po~ ·substantial harm'" 1( It 

1) ha, a toU1I oll storage capacity greater than or equal 10 42,000 ca Hons iind 1t 

transfers 011 over water to/from vessel1, or 
2) hH 110111 011 storagt: capacity grea1H than or f"qual to 1 m1lhon gallons mt:f'f1 onl!' 

of lhe followlll& condUions 

" do.,: not have 1ufflclen1 st-conduy con111nmC'nl for e4'ch •bo11eground 11or•&" 
tanl 

b •~louted •I• d1111nc«' such 1ha11 d1schar1t- f,om 1he facll11v could c•uu• •1n1urv" 

c 1, loCitled al a dtilflnce 10ch th"! • drschargf' horn ill fanhty would shul down a 

pub91c dnnk1ng w•ter mtalo:e 
d h.s had, within lhe P•H S yurs a repo11.able d1tcha11e &rf'alt-r 1h•n or equ.al to 

JO.COO R•llons 

Required tor the con1t ruc11on o f e_lf\'ctflc aener•llng f1c1htlf'\ 

Pro1e<t m•v triggtr •n [A or £IS bec•uSI! the pro)t'CI" 1ec111e,11n1 ftn;tnCtn& from lhl! 
USDA Rural Ut1htltos SC'rvic" (RUS) 

U\lr!'flllurl~~[OqM'f••-

11 .... , •• nv .. 1_. 
f~Qil"l'll,..,,,,.IM.ll•flt 

Prior to consuucllon 

Prior to construction 

4S to 90 daV§ for a Nat1onw1d" Permit 
12 to 13 months for an lndNtduat l>f'rrrut 

30 days for 1nit1al re1ponse, add!t1onal 30 davs for 

dete1mlnahon of field sur\ley re\uhs ft! requ1rt-dl 

J>rior to con\truchon 30 d•\l'I for d•t• rf'quesl, 30 d•V§ for report 1eview 

Pnor to constructmn 

Prto1 10 tu~ dehvery 

Prior 10 011 dehverv 

Priot to construct10n 

P1101 to con~Huction 

45+ davs 

Not rrqulred lo submit the SPCC Plan to !hf' (PA fo1 

review. unless rrquesled 

Musi submit• cuhflcatlOn form and th• FAP to the 

EPA fC'&lona1 office The R~ional Adm1n1strato r IRAI 
will r""iew • nd determine if th• faC1lttv 'hould be 

ci..ssjflt-d u • "subi11nu•I harm" fac1l1tv or a 
"s•n1f1c.int and subst.;ml1• I hiirm" lac1hty If the RA 

de1e1mme\ 1h11 the f1C1htv could cause Ms11n1f1can1 

•nd substanllal harm~. the FRP requ~es •pproval by 

the RA Apptoval un take anvwhl!'f e from a coupki 

or monthi up to 2 ve•n depend ing on the re1ion1I 

office and Its workload Thi!' f111c1htv" \!111 requ11~ 
to nnplemrnt tht FRP tven d unng the EPA's 1rv~ 

120 to 180 d•vs iiher !hf'. \ubrnission of 1 complete 

•pphc•lion 

'~irloll 

A wetl.tnd and sis um dellnf'.tl1on wlll li.,ely not be requirtd lmpu:1s 10 

1ur11d1etlon•I wllt"n 01 wetl•nds 11e no11nt1<1p1ted bued on !he 
P"toJ«I s proposed equipment and work lout1ons If the p101ect impacts 

No apphut10n °1 mitigat 10n fees wetl•nds 1nd/ot sud.ce w11ers ind qu•lifie-s for• Ni!!Oonwide Permit 19 

No ftts 

No ff'es 

PrOJKtspt:c.1flc 

No fees 

(Comme1ual and lnn1tution•I Oe11elopments), a prt" construct10n 

not1fic.a11on would be requ1rPd 

Formal consult•llon hkety not required 1f cons11uclJon will tilke place 1n 

an ahe•dy developed 11rei11 and no Section 404 Pe1m1t ts requirf"d Due to 

lhf' nature of tht-s 11te, imp•ct1 lo protrcled speclH a rf' no1 l1kely 

rormal consvlta11on hltt-tv nol rt-qmft-d 1f construct ion wUI take pl•ce 1n 

an 1l1eady dPVt-loped area •nd no Sect1<>n 404 Permit Is 1equired Due to 
the nature of thfs site, impacts to migratory birds are not H~ely 

Not1fvmg the FAA mcludes completmg Form 7460·1 for a ll rrquired 

structures .ind prov1dln1 a sue liiyout map depict1n1 structure lociil1ons 

No tt:mporarv construcuon eqU1pm('nt or permant:nt structurt:\ will be 

Oller 200 feet tall 

Rt'qusred 10 be upd.tled 10 addreu ntw fuel 011 Hor•ce and stco11dary 
conli.'mment, 1nclud1n1 tht" '511e Pli'ln. Wa1tf'WalC"r and SlormwarC"r Flow 

Diacram hblf' I, and port10n1 of the SPCC Plan nairative 

The RA de_termines 1f il fac1h1y could , bfi:ause of 111 lout1on uuse 

"si1n1f1e•n l .ind sub,lanU•I h•rm" to !he env1rnnment by d1schart1n& 011 

tnto or on the n•v11ab~ wllten iind adto1ntn1 'horf'hnes This u 
dettrm1ntd by !actors Sjm1lat to thf' ' substanm1I harm c11ten• ts well 

1s llf' of tanks. l'f'Pf' or t11nsft1 opt-r•t1ons. 011 \tor&gt" cap1c1t'f'. latk of 
\tcond.ary cont1 1nment, spill hn.torv, flc 

This Pl4'ljf"rl w1U rP"qUf"U funrl lnt lron'I U~OA. llUS An EIS IS hkelv nor 

rtqulred ,~nee \1£nlf1un1 f'nv1ronrnen11l 1mp.cts are not antte1patl!d 

howf:'Vt' an [A mi'\I be lf'QUllf'd 



'Air Permit Revkion 

(non PSD) 

l(entudv Department of 

1 

Required rrof1ston to reflMt new oper•l1on;1I mode •nd 11dded equ1p~nt W1U 

~::::~;rn~:! ~;~~:~ion continue to meel eJC1111n1 houn lim1h .,'Id emlUIOn\ cap,; 

I 1n! ''""'""~V ........ ( ........ ;otM-
l)w.1• .. •St;oloon 

Prior 10 constructlOn 6 to 18 mon1h1' 

lO I Noise Compl111nce 
1Ct-nt1.1C-k'(Stll•te Boerd on I No pt-1m1t ts required, howt!'Yer a spttl11l use pe1m1t re-qu11es thl.lt the h1c:iht"t' <ompty 
(leclrlc Gent"1111ion ind KRS 224.30 SO, which p1ohlb1t' emluloni brvond the property lhat rnterf('re wtlh IP1101 lo contlrnctiOn No •t;f!'ncv rl!'\IM!'W 

11 

12 

ll 

14 

IS 

16 

17 

Pe1m1t to Construct 

Acros~ or Along a 

Stre11m 

ITr.1nsmisslon Siting en1ovment of hfe or with any I.awful bustneu 01 actMtv 

Kentucky Departm~I of 

J

in 1dd1tion to authonzlng stream cross1n1s. Hus permit also provides floodpl.1rn 

~';~,:~:;~:',:;otf'ct10n cons1ructlon approval 
Prior to con51ruttlon 

20 business d.1vs fo r stream cron1n1 a nd no odpla1n 

impact i'Pproval 

Secllon 401 W11ier 
Qualuy Cert1f1tlllon 

lWQCl 

1 
fhe purpoSf" of the WQC 11 10 tonfirm th.111hr dtSrh.ug" of till m•tenals (Sec11on 404 I l<entud:y Oiep1r1men1 of 

1 ~::.:::~~:,::01"coon Prrrriif) will be in compliance wUh the Slate's appllc"ble w.11er quality st411'\d•1ds Prior 
10 con~lrucllon 

II we tland/stream lmpuls .are 11utho1lz~ under a 

Se<llon 41)4 N11ionwlde Permll, then WOC "pprM•I 

11 .ssued concurrenlly in 4!t to 90 davs If" SectlOn 
404 lndrvidual Pernirt IS req 1.11rt-d, lhtn separalt" 
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COMMONWEALTH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 

IN THE MATTER OF: 

) 
) 

THE APPLICATION OF EAST KENTUCKY 
POWER COOPERATIVE, INC. FOR A 
CERTIFICATE OF PUBLIC CONVENIENCE 
AND NECESSITY FOR THE CONSTRUCTION 
OF BACKUP FUEL FACILITIES AT ITS 
BLUEGRASS GENERA TING STATION 

) CASE NO. 2018----
) 
) 
) 

DIRECT TESTIMONY OF THOMAS STACHNIK 
ON BEHALF OF EAST KENTUCKY POWER COOPERATIVE, INC. 

Filed: August 24, 2018 



Q. Please state your name, position, and business address. 

2 A. My name is Thomas Stachnik and my business address is East Kentucky Power 

.., 

.} Cooperative, Inc. ("EKPC"), 4 775 Lexington Road, Winchester, Kentucky 40391. 

4 I am Vice President of Finance and Treasurer at EKPC. 

5 Q. Please briefly describe your education and professional experience. 

6 A. I have a Bachelor's degree in Chem ica l Engineering from the Uni versity of Illinois 

7 and an MBA from the Uni versity of Chicago; add itiona lly, 1 hold the Chartered 

8 Financial Analyst and Certified Treasury Professional designations. Prior to 

9 estab lishing a career in finance, I enjoyed work as a chemical engineer for 

10 approximately ten ( I 0) years. I worked in the Treasury Department of Brown-

11 Forman Corporation for thirteen ( 13) years before joining EKPC in August 20 I 5. 

12 In 20 I 7, I was promoted from Treasurer and Director of Finance to Vice President 

13 of Finance and Treasurer at EKPC. 

14 Q. Please provide a brief description of your duties at EKPC. 

15 A. 1 am responsible for the management and direction of the treasury area including 

16 borrowing, in vesti ng, and cash management. I also oversee the financial 

17 forecasting, budgeting, and ri sk management functions. I report directly to 

18 EKPC's Executi ve Vice President and Chief Financial Officer, Mr. Mike 

19 McNal ley. 

20 Q. What is the purpose of your testimony in this proceeding? 

21 A. My testimony is intended first to generally describe the financial condition o f 

22 EKPC and its strategic objectives with respect thereto. I wi ll discuss EKPC" s plan 

23 to finance the construction of backup fuel fac ilities at its Bluegrass Generating 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Station (''Bluegrass Station'· or the ·'Station") (as further described in th is 

proceeding, the ·'Project"), as wel l as describe how the costs assoc iated w ith the 

Proj ect w il l impact EK PC and its Owner-Member Cooperati ves c-·owner­

mem bers''). 

Are you sponsoring any exhibits? 

No. 

Please generally describe EKPC's financial performance during the most 

recent year. 

EKPC has enj oyed severa l years of so lid pe rformance which benefitted from 

weather patterns. cost contro l, and advantages from its membership in PJM 

Interconnection, LLC ("'PJM'"). For the year ended December 3 1, 2017, EKPC had 

sa les to Owner-Member Cooperatives ("owner-members'') of 12,536,264 M Wh 

resu lting in total operating revenue o f $862 mil lion. EKPC earned a net margin of 

$22 million and ended the year with $6 12 mi lli on in Members' Equi ties. EKPC s 

equ ity-to-assets ra tio was 16.0% . EKPCs Debt Service Coverage ("DSC") rati o 

was 1.26 and its Times Interest Earned Ratio ("TIER'") was 1.19. 

What are some of EKPC's long-term strategic objectives with rega rd to its 

financial position? 

EK PC a lways seeks to balance three goals: financia l strength, financ ia l fl ex ibil ity 

and affordability. To ensure fin ancia l strength, EKPC seeks to ma inta in appropriate 

rat ios for DSC and T IER metrics. Likewise, EKPC's equity is managed to ensure 

adequacy for anticipated major investments while a lso a llowing for the eventua l 

return of excess equi ty to owner-members through the payment of capital credits. 

2 
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EKPC maintains its financ ial fl ex ibility by tracking liquidity measures that are in 

line with " A" credit-rated generation and transmission cooperatives around the 

country. Finally, EKPC seeks to be affordable to its owner-members by stri ving to 

keep its costs as low as poss ib le wh il e continuing to safely provide reliable service. 

Q. What resources does EK.PC have available to it to fund large capital projects? 

A. EKPC has a nu mber of options avai lable to it in order to pay the costs of 

construction of capital projects. While working capital fu nds are generally 

availab le to fund all or some of such costs, in most cases that involve a significant 

capita l investment EKPC will use the proceeds of its existing Cred it Faci lity to 

fi nance the construction of a project. EK PC's Credit Facility is essentially a line 

of credit in the amount of $600 million that was approved by the Commission in 

Case No. 201 3-00306 and reauthorized in Case No. 2016-00 I 16. 1 Most recently, 

the Commiss ion approved EKPCs application to issue up to $300 mil lion of 

secured private placement debt in anticipation of necessary future capital 

in vestments. 2 

Wh ile util izing EKPCs Credit Facility is generally a financi ally-sound 

financing approach in the short term, EKPC and its owner-members are best served 

if large portions of the Cred it Faci li ty do not remain tied up in construction debt. 

1 See In the Matier of East Kentucky Power Cooperative, Inc. Application for Approval of the Issuance of Up 
lo 5200,000,000 of Secured Private Placement Debt, for the Amendment and E.xtension of an Unsecured 
Revolving Credit Agreement in an Amount Up to $500,000. 000, and for the Use of Interest-Rate lv/anagemenl 
Instruments, Order, Case o. 201 3-00306, (Ky. P.S.C. Sep. 27, 20 13); Jn the .Matier of Application of East 
Kentucky Power Cooperative, Inc. for Approval of the Amendment and E.xtension or Refinancing of an 
Unsecured Revolving Credit Agreement in an Amount Up to $800,000,000 of Which Up to S I00.000,000 
May Be in the Form of an Unsecured Renewable Term l oan and $200,000,000 of Which Will Be in the Form 
of a Future Increase Option, Order, Case o. 2016-00 I 16, (Ky. P.S.C. Apr. 11, 2016). 

2 See In the Matter of the Application of East Kentucky Power Cooperative, Inc.for Approval oft he Authority 
to Issue up to SJ00,000.000 of Secured Private Placement Debt and/or Secured Tax E.xempl Bonds and For 
the Use of Interest Rate Management Instruments, Order, Case o. 2018-001 15 (Ky . P.S.C. July 24, 20 18). 
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Accordingly, EKPC routinely ro lls short-term indebtedness into long-term 

indebtedness in accordance with the terms of its Trust Indenture. EKPCs Trust 

Indenture was approved by the Commission in Case o. 20 12-00249.3 

Q. How much of the $600 million authorized under the Credit Facility is currently 

available to EKPC? 

A. As of August 6, 20 18, $345 million is avai lable under EKPCs credit facil ity. 

Q. Please explain how the Credit Facility works. 

A. The Credit Facility allows EKPC to borrow, with as little as one day notice. up to 

the avail able amoun t. Our ex isting rate under the cred it facil ity is LIBOR + 95 bps, 

currently about 3.0%. Amounts extended to EKPC under the credit fac ili ty are fu lly 

pre-payable and may be replaced by other debt or paid with operational cash at 

EKPC's option. 

Q. Please describe the process for converting short-term debt to long-term debt 

through the Trust Indenture. 

A. EKPCs two (2) main avenues for borrowing under the Trust Indenture are the 

Private Placement market and the Rural Utilities Service ("RUS'")/Federal 

Financing Bank. As I stated, proceeds from the issuance of long-term debt can be 

used to pay down the Credit Facility when advantageous to EKPC. 

3 See In the Maller of Application of East Kentucky Power Cooperative, Inc. for Approval to Obtain a Trust 
Indenture, Order, Case o. 201 2-00249 (Ky. P.S.C. Aug. 9, 2012). 
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Q. 

A. 

Q. 

A. 

Does the Trust Indenture have a limit as to the amount that EKPC can 

borrow? 

Yes. EKPC must show sufficient bondable additions or principal repayments for 

the Trustee to authorize new debt under the Indenture. The current amount that 

EKPC may borrow after certi fy ing ava ilable bondable additions is at least $700 

million, so these requirements will not constrain EKPC fro m borrowing what is 

necessary to fund th is project. 

What are the advantages of having the Credit Facility and Trust Indenture 

available to EKPC? 

The credit facility allows EKPC to borrow to fund short-term needs or to 

temporarily finance long-term projects until long-term financing can be put into 

place. Notably, for RUS borrowing in particular, the Cred it Facility is utilized 

because EKPC cannot generally rece ive RUS funds until the subject asset is on 

EKPC"s books. The advantage of the Trust Indenture is that it allows EKPC to 

borrow on a secured basis from different lenders without having to seek permission 

from other lenders; prior to the Indentu re, any non-RUS debt would requi re a Lien 

Accommodation, and thus the Indenture effecti vely opened up the Private 

Placement market to EKPC. The Private Placement market, while incrementa lly 

more expensive than RUS, can be accessed in a matter of weeks rather than years 

(which can help to opportunisticall y lock-in fi xed rates) and will sometimes finance 

items (such as regulatory assets) for which RUS funding is not available. 

5 



Q. Are you familiar with the Project and its estimated costs? 

2 A. 

3 

4 

5 
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10 Q. 

II A. 

12 

13 

14 

15 Q. 

16 

17 

18 A. 

19 Q. 

20 A. 

Yes. as I have been involved in several meetings and discus ions relating to the 

financing of the Project. According to estimates prepared by EKPC expert 

consultant, Bums & McDonnell Engineering Co., Inc. (' 'Burns & McDonnell .. ), the 

total cost of the Project is $62.8 million and wi ll be incurred al most entirely during 

the 20 19-2020 time frame. Additionally, Burns & McDonnell esti mates that the 

annual cost of operation of the Bluegrass Station wil l increase approx imately 

$587.000 after the proposed facilities are placed into serv ice. EKPC has recogn ized 

these figures in its budgeting and financial planning processes. 

How does EKPC intend to finance the construction of the proposed Project? 

EKPC wil l be able to use its working capital and Credi t Faci lity to finance the in itia l 

construction o f the Project. Over the long-term, EKPC intends to convert that short­

term debt to a long-term debt - either with RUS or a private placement through 

EK PC's existing Trust Indenture. 

Will the Credit Facility and Trust Indenture be sufficient to accommodate the 

borrowing needs of EKPC during the development, planning and construction 

of the Project? 

Yes. 

Will the Project have any adverse impact upon EKPC's credit ratings? 

I wo uld not expect the Project to have any impact on EKPCs ratings. 

6 
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Q. 

A. 

Q. 

A. 

Do you believe that EKPC's plan to finance the development and construction 

of the Project is reasona ble and will result in the lowest possible cost to 

EKPC's owner-members? 

Yes. 

Does this conclude your testimony? 

Yes. 

7 



COMMONWEALTH OF KENTUCKY 

BEFORE THE PUBLIC SERVICE COMMISSION 

IN THE MATTER OF: 

) 
) 

THE APPLICATION OF EAST KENTUCKY 
POWER COOPERATIVE, INC. FOR A 
CERTIFICATE OF PUBLIC CONVENIENCE 
AND NECESSITY FOR THE CONSTRUCTION 
OF BACKUP FUEL FACILITIES AT ITS 
BLUEGRASS GENERATING STATION 

) CASE NO. 2018-----
) 
) 
) 

VERIFICATION OF THOMAS STACHNIK 

COMMO WEA LTH OF KE TUCKY ) 
) 

COUNTY OF CLARK ) 

Thomas Stachnik, Vice President of Finance and Treasurer at East Kentucky Power 
Cooperative. Inc., being duly sworn, states that he has read the forego ing prepared direct testimony 
and that he would respond in the same manner to the questions if so asked upon taking the stand, 
and that the matters and th in gs set forth therein are true and correct to the best of hi s knowledge, 
information and belief, formed after reasonable inquiry. 

/}l__J,~ 
Thomas Stachnik 

The foregoing Verification was signed, acknowledged and sworn to before me thi s )H~ 
day of August, 20 18, by Thomas Stachni k. 

Commission No. ffO )~1 

My Commission Expires: 

GWYN M. WILLOUGHBY 
Notary Public 

Kentucky - State al Large 
My Commission Expires Nov 30, 2021 
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