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Dear Mr. Derouen, 

On behalf of Environmental Intervenors, please accept, and file in the matters above, the 

enclosed origmals and appropriate copies oE 

1. 

2. 
3. 

4. 

Joint Motion to Allow James Richard Hornby to Adopt Direct Testimony of William 
Steinhurst’s, including (a) the Joint Motion; @) the origmal Steinliurst testimony with minor 
eQts and an errata sheet; (c) Hornby’s affidavit of qualifications, and (d) Hornby’s affidavit 
of testimony. 
Joint Motion to File Corrected Testimony of Dr. Jeremy Fisher. 
Confidential Corrected Testimony of Dr. Fisher, includmg (a) the Corrected Testimony; (b) 
a Confidential errata sheet; and (c) Dr. Fisher’s affidavit of the Confidential Corrected 
Testimony. 
Public Corrected Testimony of Dr. Fisher, (a) the Corrected Testimony; @) a Public errata 
sheet; and (c) Dr. Fisher’s affidavit of the Public Corrected Testimony. 

Thank you, kindly, and have an excellent week. 

Best Regards, 
P 

Edward George Zuger 111, Esq 
P.O. Box 728 
Corbin, Kentucky 40702 

edzuger@gmail.com 
(606) 41 6-9474 

cc: Parties 
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Rick Clewett, Raymond Barry, Drew Foley, Janet Ovei man, Gregg Wagner, Sierra Club 

and Natural Resources Defense Council’s (collectively “Environmental Intervenors”) move the 

Commission to allow James Richard Hornby to adopt the Direct Testimony of William 

Steinhurst 

On September 19, 201 I ,  William Steinliurst filed Direct Testimony in  support of 

Environmental Intervenors At that time, Dr Steinhurst planned on testifying at the heal ing for 

these dockets but, unfortunately, has developed some health problems and his doctors have 

advised him not to travel 
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Environmental Interveiiors move to have James Richard Hornby adopt the Direct 

Testimony of William Steinhurst Mr Hornby is extremely qualified to testify about the same 

issues that MI Steinhurst intended to addIess Mr Horiiby is a senior consultant at Synapse 

Energy Economics, tlie same firm that employs Mr Steiiihurst Mr Horiiby has worked in the 

energy industry since 1976, as a regulatory coiisultant, senior civil servant, aiid project engineer 

Since 1986 he has subnitted testimony on electric and iiatural gas planning, pricing, and inarltet 

restructuring issues in approximately 120 proceedings for gas producers, retail energy service 

providers, electric arid gas utilities, regulators, and consumer advocates He has testified in 

proceedings before regulators in Arltansas, Arizona, California, Colorado, tlie District of 

Columbia, Florida, Maine, Maryland, Michigan, Minnesota, New Hampshire, Massachusetts, 

Hawaii, Indiana, Illinois, New York, New Jersey, Pennsylvania, North Carolina, South Carolina, 

Oltlalioma, Rhode Island, Montana, {Jtali, West Virginia aiid Nova Scotia For a complete listing 

of Mr Horiiby’s qrialifications, please see his curriculum vitae attached as Exhibit I 

MI Hornby has reviewed tlie Applications for Certificates of Public Coiivenieiice and 

Necessity (CPCN) and Approval of its 201 1 Coinpliance Plan for Eiiviroiiineiital Surchaige with 

their accompanying witness testimonies and appendices in these cases, selected input and output 

data from the Strategist Model as used by the Companies and Dr Fisher, the retirehetrofit 

spreadsheet analyses prepared by the Companies and Dr Fisher, tlie testimonies of Dr Jeremy 

Fisher, Rachel Wilson, and William Steiiihurst After reviewing this information, Mr Hornby 

can fully endorse Mr Steiiiliurst’s analysis and conclusions and adopt his testimony 

Environmental Intervenors will make Mr Hornby available at the hearing, so that the 

Commission and all parties can cross examine Mr Horiiby regarding his opinions and 

recommendations 
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Attached to this motion is the corrected Direct Testimony of William Steinhurst, which is 

the same testimony previously submitted on belialf of William Steinhurst with a few ininor 

corrections These corrections do not reflect a difference in opinion between Mr Hornby and Mr 

Steinhurst, as Mr Steinhurst would have made these corrections if lie was going to continue to 

testify. An errata sheet is included, which provides a line-by-line identification of how the initial 

direct testimony was altered. 

Dated November 2, 201 1 Respectkilly submitted, 

Edward George Zuger 111, Esq 
Zuger Law Office 
Post Office Box 728 
Corbin, Kentucky 40702 
(606) 4 16-9474 

Of counsel 

Shannon Fisk 
Senior Attorney 
Natural Resources Defense Coiincil 
2 N Riverside Plaza, Suite 2250 
Chicago, IL 60660 
Phone (312) 651-7904 
Fax: (3 12) 234-9633 
sfisk@nrdc. org 

Kristin Henry 
Staff Attorney 
Sierra Club 
85 Second Street 
San Francisco, CA 94105 
Phone. (415) 977-5716 
Fax" (4 15) 977-579.3 
kristin henry@sierraclub oIg 

Dated: November 2, 201 I 

3 
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Director, Rates 
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220 W Main Street 
P O  Box.32010 
Louisville, ICY 40232-2010 

ICendrick R Riggs, Esq. 
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2000 PNC Plaza 
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Dennis G Howard I1 
Lawrence W Cook 
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36 East Seventh Street, Suite 15 I O  
Cincinnati, OH 4.5202 

David J Barberie, Attorney Senior 
Leslye M Bowman, Director of Litigation 
Government Center (LFUCG) 
Depaitnient of Law 
200 East Main Street 
Lexington, ICY 40507 

Iris G Sltidinore 
41 .5 West Main Street, Suite 2 
Frankfort, ICY 4060 1 

David C Brown, Esq. 
Stites & Harbison, PLLC 
400 W Market Street, Suite 1800 
Louisville, ICY 40202 

Tom FitzGerald 
P 0 Box 1070 
Frankfort, ICY 40602 

Robert A Ganton, Esq 
General Attorney - Regulatory Law 
1J S Army L,egal Services Agency 
9275 Gunston Road 

Fort Belvoir, VA 22060-5546 
ATTN JUS-RL/IP 

Edward George Zuger 111, Esq 
Counsel for Movants 



In the Matter oT: 1 
THE APPLJCATION OF L,OUISVILL,E GAS AND ) 
EL,ECTRIC COMPANY FOR CERTIFICATES OF PUBLIC ) 
CONVIENENCE AND NECESSITY AND APPROVAL, OF ) 
ITS 201 1 COMPLIANCE PLAN FOR RECOVERY BY 1 
ENVIRONMETNAL, SURCHARGE. 1 

Case No. 201 1 -00 162 

In the Matter of ) 
APPL,ICATION OF KENTUCKY UTILJTIES FOR ) 
CERTIFICATES OF PUBLIC CONVENIENCE AND ) 
NECESSITY AND APPROVAL, OF ITS 201 1 ) CASE NO. 2011-00161 
COMPL,IANCE PL,AN FOR RECOVERY BY 1 
ENVIRONMENTAL, SURCHARGE ) 

ERRATA 
November 2, 2011 

Cover page - delete page number 
Cover page - insert (As modified on November 2,2011) 
Page 1 of testimony -insert page numbers starting a t  1 
Page 3 of testimony, line 11 - replace “CPNCs” with “CPCNs” 
Page 4 line 20 and 21 replace “The Commission must take a proactive approach to 
ensure sound decision-mahg and to  ensure that the Commission...” with “The 
Commission should ensure that it ...” 
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Before the Public Service Comnaissio~a 

In the Matter of: ) 

THE APPL,ICATION OF L,OUISVIL,LE GAS AND ) Case No. 201 1-00162 
ELECTRIC COMPANY FOR CERTIFICATES OF PUBLIC ) 
CONVIENENCE AND NECESSITY AND APPROVAL, OF ) 
ITS 201 1 COMPLJANCE PLAN FOR RECOVERY BY 1 
ENVIRONMETNAL, SURCHARGE. ) 

In the Matter of: ) 

APPLICATION OF ICENTUCKY UTILITIES FOR 1 
CERTIFICATES OF PUBL,IC CONVENIENCE AND ) CASE NO. 2011-00161 
NECESSlTY AND APPROVAL OF ITS 201 1 ) 
COMPLIANCE PL,AN FOR RECOVERY BY ) 
ENVIRONMENTAL, SURCHARGE 1 

September 16,2011 
(As modified 011 Novenmber 2, 2011) 
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14 
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26 

27 

28 

Please state your name and occupation. 

My name is William Steinhurst and I am a Senior Consulta~it with Synapse Energy 

Economics (Synapse). My business address is 32 Main Street, #394, Montpelier, 

Vermont 05602. 

lease describe Synapse Energy Economics. 

Synapse Energy Ecorio~nics is a research and consulting 1im speciali~ing in e~ieigy and 

environmental issues, including electric generation, transmission arid distribution system 

reliability, rateinaking and rate design, electiic industry restructuring and inarket power, 

electricity inarlcet prices, stranded costs, efficiency, renewable energy, e~ivironmenlal 

quality, and nuclear power. 

Please summarize your work experience and educational background. 

1 have over thirty years of experie~ice in utility regulation arid energy policy, including 

work on renewable portfolio standards and portfolio inanagernent practices for default 

service providers and regulated utilities, green marketing, distributed resource issues, 

economic impact studies, and rate design. Prior to joining Synapse, I served as Planning 

Econometrician and Director for Regulated lJtility Planning at the Vermont Deparlment 

of Public Service, the State’s Public Advocate and energy policy agency. I have provided 

consulling services for various clients, including the Connecticut Office of Consumer 

Counsel, the Illi~iois Citiiens Iltility Board, the California Division of Ratepayer 

Advocates, the D.C. and Maryland Offices of the Public Advocate, the Vermont 

Department of Public Service, the Vermont Attorney-General’s Office, the Delaware 

Public Utilities Commission, the Regulatory Assistance Project, National Association of 

Regulatory Utility Coinmissioners (NARUC), National Regulatory Research Institute 

(NRRI), American Association 0 1  Retired Persons (AARP), The Utility Rel’onn Network 

(TURN), Union of Concerned Scientists, Northern Forest Council, Nova Scotia Utility 

and Review Board, U S .  EPA, Conservation LAW Foundation, Sierra Club, Southern 

Alliance for Clean Energy, Oklahoma Sustainability Network, Natural Resources 
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4 

5 

6 

7 

8 

9 

LO 

11 

12 

13 

14 

1s 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

Defense Council (NRDC), Illinois Energy Office, Massachusetts Executive Office of 

Energy Resources, James River Corporation, and Newfoundland Department of Natural 

Resources. 

I hold a B.A. in Physics from Wesleyan University and an M.S. i n  Statistics and P1i D. in 

Mechanical Engineering lioin the University of Vermont. 

I have testil’ied as an expert witness in approximately 30 cases on topics including utility 

rates and ratemalting policy, prudence reviews, integrated resource planning, deinaiid 

side inanageinent policy and program design, utility financings, regulatory enforcement, 

green marketing, power purchases, statistical analysis, and decisioii analysis. I have been 

a frecluerit witness i n  legislative hearings and represented the State of Vermont, the 

Delaware Public Utilities Cornmission Staff, and several other groups in numerous 

collaborative seltleinent processes addressing energy efficiency, resource planning and 

distributed resources. 

I was the lead author or co-author of Vermont’s long-term energy plans for 1983, 1988, 

and 1991, as well as the 1998 report Fireling Verinnnr ’ s  Future: Coinprekeiisi,le Eii~i-g?~ 

Plan and Greenhouse Gas Action Plan, and also Synapse’s study Por!lolio Mcii~agenzeiir: 

Hoii’ t o  Procure Electricity Resources 1O Proiicle Reliable, L,oiv-Cosr, mid &/ficieiit 

Electricity Sei-sices io A11 Retcril Cirstoniei-s In 2008, I was coinrnissioned by the 

National Regulatory Research lristitute (NRRI) to write Elec.tricip at ci Glance, a primer 

on the industry for new public utility commissioners, which included coverage of energy 

efficiency programs. In 201 1, NRRI coininissioiied a second edition of that work. 

My resume is attached to this testimony as Exhibit WS-1. 

Q. 

A. 

On whose behalf are you testifying in this case? 

I a m  testifying on behalf of Sierra Club and the Nalural Resources Defense Council. 

Q. 
A. No, I have not. 

ave you testified previously before the Kentucky Public Service Commission? 

2 
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2 A. 

3 

4 

5 

6 

7 

8 2. 

9 Q. 
10 A. 

11 

12 

13 

14 

1s 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

The purpose of my testimony is lo consider certain environmental upgrades proposed by 

Kentucky Utilities (I<U) and L,ouisville Gas and Electric (LGRLE), both of PPL, Company 

(“the Companies”), and whether the Kentucky PSC should grant Certi ficates of Public 

Convenience and Necessity (CPCN) and allow prospective rate recovery for those 

upgrades. I also address the question 01 wliether the Coininission should approve the 

Companies’ integrated resource plan (IRP). 

Please summarize your priinary coiickionis and recomiirnendations. 

My primary conclusioris are summari~ed as follows: 

(1) At this time, the Cornmission should deny the requested CPCNs for the proposed 

envirorirnental upgrades at the Companies’ coal fired generating stations (the 

Proposed Retrofits) because further upgrades to those units are not cost effective. 

(2) For the same reason, the Commission should deny the rate recovery recluesled for 

those upgrades at this time. 

(3) The Coininission should examine these same issues in its ongoing proceeding 

regarding the Companies’ IRP. 

(4) Given the resource challenges identified by witness Fisher, and in order to ensure 

future least cost service to ratepayers, the Commission should direct the Companies 

to develop resource alternatives that address the concerns identified in the prefiled 

testiinony of witness Fisher and to file it by a single date certain along with 

supporting workpapers arid documentation sufficient for the Commission and 

intervenors to fully evaluate the analytical basis for the alternatives. The Coniinission 

may wish to require that filing be made in its proceeding on the Companies’ IRP. If 

so, it sliould not simply wait for the next triennial IRP since many of the options that 
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1 

2 

tlie Coinpanies should consider as alternatives to tlie Proposed Retrofits may require 

lead time to iinp~ernenl. 

3 Q. 

4 A. 

5 

6 

7 

8 

9 

What are the reasons for denying the requested CPCNs? 

As explained in the prefiled testimony of witness Fisher, grave errors were made in tlie 

cost benefit analysis of retrofit versus retirement for the company's coal fired generaling 

units. As lie denionslrated, correcting only one of those errors fundarnenlall y alters the 

cost-eflectiveness results concerning a number of those units, and correcting two or inore 

of those errors overturns the entire cost-effectiveness analysis of the Companies' strategic 

approach lo addressing future generalion needs. 

10 Q. 
1 1  anad rate recovery? 

12 A. 

13 

14 

1s 

16 

17 

18 advance for such pro,jecls. 

Why is it in the public interest for the Commission to deny the requested CPCNs 

Ratepayers are entitled to service under el'ficient arid economic management; anything 

less results in rates that are not just and reasonable. L,easl cost resource selection is an 

essential prerequisite for efficient and economic management of a public utility. The 

Proposed Retrofits are not least cost resources for meeting custoiner needs, as shown by 

witness Fisher's prefiled direct testimony. The Coinmission should not issue a CPCN for 

such prqjects. Nor should the Commission allow rate recovery, much less authorize it in 

19 Q. Do you have additional recommendations for the Commission? 

20 A. 

21 

22 

23 

Yes. The Coinmission should ensure that it Iias sufficienl inlormalion to evaluate the 

Coinpanies' decisions that could result in  significant costs to ratepayers. While witness 

Fisher and I oppose the Proposed Retrolils for specific factual and arialytical reasons, we 

coininend the Company for seeking to perform the correct analyses and for establishing a 

' 807 KAR S:OSS, Sec. 2, provides different IRP filing cycles for LGGLE and KU. Nevertheless, the 
circuiiistances of this proceeding, namely the filing of a single IRP by tlie company and reliance of both LGGLE 
and KU on the same coal fired generating stations which require decisions affecting both retail companies, are 
such that the Coinmission should require a single tiling date for the corrected IRP. This is permitted by Sec. 
7(c) of that rcgulation. The Commission should also require siinultaneous filing of the IRP's supporting data 
and analyses for administmtivc economy and to advance the resolution of those decisions in the public iiitercst 
and becausc this proceeding Iias demonstrated that no party can properly :issess the IRP without that 
information. Furtliermore, for the saine reasons and despite the provision i n  Sec. 1 I(4) of that regulation ("A 
utility sliall respond to the staff's comments and recommendations in its next integrated resource plan filing."), 
the Commission should set a datc certain for subinission of a corrected IRP as soon as possible. 

4 



8 

9 

10 

11 

12 

13 

14 

1s 

16 

17 

18 

19 Q. 

20 A. 

21 

22 

23 

good foundation on which to correct these problems in the future. The Coinmission needs 

a comprehensive and consistent process for considering utility proposals for major 

investments i n  existing generating units. In general, the Commission’s guidelines for 

such a process should require: 

( 1) A thorough inventory and description of all the relevant resource options, together 

with an assessment of their costs, benefits, uncertainties and risks, as well as the 

probabilities of those risks; 

(2) An objective analysis of how those uncertainties and risks affect the perfor~~iance of 

various resource plans indiviclually and in combination; 

(3) Development of a plan relying 011 a portfolio of resources that manages risk and 

uncertainty to a reasonable level while delivering the lowest life cycle cost over the 

fullesl possible range of plausible future scenarios. 

The Companies have started down that path, and the Colnmission should encourage and 

require them and other Kentucky utilities to continue down it as they plan for Kentucky’s 

electric energy future. I would encourage the Coinmission arid the Companies to continue 

exploring a broad may  of alternative resources and to further develop methods for 

analyzing the risk and uncertainty of resource portfolios in addition to their expected 

costs. 

Does this conclude your testimony? 

Yes, i t  does. However, as noted in the prefiled testimony of witness Fisher, further 

evaluation is necessary to determine whether and how the just-produced supplemental 

discovery responses impacts the points made and conclusions reached in  our direct 

testimonies. We will address issues related to this in  our supplernental teslimonies. 
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A TO T 
NH 

Commonwealth of ) 
Massachusetts ) 

) 

James Richard Hornby, being first duly sworn, states the following: 

I .  
485 Massachusetts Avenue, Cambridge, Massachusetts 02 1 39. 

I am James Richard Hornby. My business address is Synapse Energy Economics, Inc., 

2. 
industry since 1976, as a regulatory consultant, senior civil servant, and project engineer. 

I am a Senior Consultant at Synapse Energy Economics. I have worked in the energy 

4. I joined Synapse in 2006. In my current capacity, 1 focus on areas of planning, market 
structure, ratemaking and contracting in the electricity and natural gas industries. My resource 
plaiming cases have included testimony on behalf of Staff of the Arkansas Public Service 
Commission in several electric utility planning cases as well the development of iong-term 
prqjections of avoided costs of electricity and natural gas in New England for a coalition of 
utility program administrators in 2007,2009 and 20 1 1. 

5. 
expert testimony and litigation support in several energy contract price arbitration proceedings, 

Prior to joining Synapse, I was a Principal with CRA International where I provided 



as well as in ratemaking proceedings in Ontario, New York, Nova Scotia, and New Jersey. 
During that time I managed a major productivity improvement and planning project for two 
electric distribution companies within the Ahu Dhabi Water and Electricity Authority. Prior to 
C M ,  from 11 986 to 1998, I worked as a regulatory consultant with Teilus Institute, where I 
served in several capacities, most recently as the Director of their energy group. At TelIus, I 
presented expert testimony on rates for unbundled retail services, analyzed the options for 
purchasing electricity and gas in deregulated markets, prepared testimony and reports on a range 
of gas industry issues incliiding market structure, strategic planning, market analyses, and suppi y 
pIanning. Prior to 1986, I held several positions within the Nova Scotia Department of  Mines 
and Energy over a seven year period, most recently as the Assistant Deputy Minister o f  Energy 
and Member of the Canada-Nova Scotia Offshore Oil and Gas Board. In Nova Scotia, I directed 
the preparation of proviiicilfl energy plans and analyses of policies to improve energy efficiency 
and to develop Nova Scotia’s natural gas, coal and renewabfe energy resources. 

3. 
Scotia, Canada) and a Master of Science in Technofogy and Policy degree from the 
Massachusetts Institute of Technology (Massachusetts, 1J.S.A.). 

1 have a Bachelor oflndustrial Engineering degree from Dalhousie University (Nova 

4. Since 1986 I have submitted testimony on electric and natural. gas planning, pricing, and 
market restructuring issues in approximately 120 proceedings for gas producers, retail energy 
service providers, electric and gas utilities, regulators, and consumer advocates. I have testified 
in proceedings before regulators in Arkansas, Arizona, California, Colorado, the District of 
Columbia, Florida, Maine, Maryland, Michigan, Minnesota, New Hampshire, Massachusetts, 
Hawaii, Indiana, Illinois, New York, New Jersey, Pennsylvania, North Carolina, South Carolina, 
Oklahoma, Rhode Island, Montana, LJtah, West Virginia and Nova Scotia. I have aIso testified 
in a gas pipeline proceeding at the Federal Energy Regulatory Commission and before gas 
supply contract arbitration panels in Nova Scotia and Ontario. I have presented papers on these 
topics at conferences organized by NARUC, NASWCA, the DOE, and ACEEE. 

SUBSCRIBED AND SWORN to before me this & day of ~~~~~~~~ 201 I ,  

My Commission Expires: 



EF 

Y FO EC 

CornmonweaIt%i of ) 
Massachusetts 1 

1 
James Richard Komby, being first duly sworn, states the following: The prepared Direct 
Testimony (public Version) and associated exhibits filed on Monday, September 19,201 1 
constitute the direct testimony of Affiant in the above-styled cases. Affiant states that he would 
give the answers set forth in the Direct Testimony, Public Version, if asked the questions 
propounded therein. A%ant further states that, to the best of his knowledge, his statements made 
are true and correct. 

SWBSGHBED AND SWORN to before me this x / d a y  of - s ~ ~ ~ - ~ ~ ~ ~  '1 20 1 1. 

My Commission Expires: 
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7 A  
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14 
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16 
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18 

19 

20 

21 

22 

2 3 

24 

2.5 

26 

lease state your BilaPBPe, businmess address and positioa~. 

My name is Jeremy Fisher. I am a scientist with Synapse Energy Economics 

(Synapse), which is located at 485 Massachusetts Avenue, Suite 2, Cainbridge 

Massachusetts 02 139 

lease describe Synaapse Eaaergy Ecoaaomics. 

Synapse Energy Economics is a research and consulting firm specialihg i n  

energy and environmental issues, including electric generation, transmission and 

distribution system reliabilily, rateinalcing and rate design, electric industry 

restruc~uring and market power, elect] icily market prices, stranded costs, 

efficiency, renewable energy, environmental quality, and nuclem power. 

I have ten years ol applied experience as a geological scientist, and four years o l  

working within the energy planning sector, including work 011 integrated resource 

plans, long-term planning Tor stales arid municipalities, electrical system dispatch, 

emissions modeling, the economics of regulatory compliance, and evaluating 

social and environmental exteriialilies. I have provided consulting services for 

various clients, including the 1J.S. Environmental Protection Agency (EPA), tlie 

National Association of Regulatory Utility Cornmissioners (NARUC), the 

California Energy Coinmission (CEC), the California Division of Ratepayer 

Advocates, the State of Utah Energy Olfice, tlie National Association of State 

Utility Consumer Advocates (NASUCA), National RLII a1 Electric Cooperative 

Associalion (NRECA), the State of Alaska, the Western Grid Group, the Unioii of 

Concerned Scientisls (UCS), Sierra Club, Natural Resources Defense Council 

(NRDC j ,  Environmental Defense Fund (EDF), S tockhol in Environ inen t I nsti tu te 

(SEI), and Civil Sociely Institute. 

Direct Testimony of Jeremy Fisher, 1I'h.D. Page 3 



1 

2 

3 

Prior to joining Synapse, I held a post doctorate research position at the 

University of New Hiunpshire and Tulane University examining the impacts 01 

Hurricane I< a tr i 11 a. 

4 

5 

6 Uliiversity. 

I hold a B S. i n  Geology and a B.S. in Geography from the University of 

Marylarid, arid an Sc.M. and P1i.D. in  Geological Sciences from Brown 

7 My full curriculuin vitae is attached as ~ x ~ ~ ~ ~ t  JW-I. 

8 Q 

9 A  

O n w  ose behalf are yoam testifying in this case? 

I am testifying on behalf of Sierra Club and the N&urd  Resources Defense 

10 Cou x i  I. 

1 1  Q 
12 ~ o ~ ~ ~ ~ s s ~ o ~ ~ ?  

13 A No. I have not. 

ave you testified previousPy before the Kentucky Public Service 

14 

15 A 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

e purpose of your ~ ~ s t i ~ ~ ~ o ~ a y ?  

My testimony reviews L,ouisville Gas & Electric and Kentucky Utilities 

Co~npany’s (collectively “the Companies”) modeling approach used to determine 

which units to retire and which to retrofit. I have assessed sane of the key 

variables assumed by the Co~npanies as inputs to their model and, with my 

colleague Ms. Wilson, have re-run the Companies’ planning inodel and 

retirehetroG t spreadsheet model to determine if the analysis would change based 

on inore mainstream assumptions. In this testimony, I will present the results of 

this re-analysis. My testiinony dernonstrates that the Companies have chosen a 

lion-economic solution to meet impending environmental requirements fhr certain 

cod-filed units and assesses the risk that these units pose to the Coinpanies and 

their ratepayers. 

Direct Testimony of Jeremy Fisher, Ph.11. P:rgc 4 



1 
2 
3 

4 A 

S 

6 

7 

es’ expectations for aiad t r e a t n ~ ~ ~ ~  of 
tinag its fleet of coal plants. 

In addition to Applications for Certil’icates of Public Convenience aiid Necessity 

(CPCN) arid Approval of its 20 1 1 Compliance Plan for Environmental Surcharge 

with their accornpariying witriess testimonies ancl appendices in  these cases, I 

have reviewed the following documents a n d  data prepared by the Companies: 

8 Integrated Resource Plari (IRP) (“201 1 IRP”) submitted April 21, 201 I 

9 Selected input a n d  output data from tlie Strategist Model as used by the 

10 Coinpallies i n  this docliet; 

1 1  @ The Companies’ retirehetrofit spreadsheet analysis 

12 Companies’ Discovery responses and rebuttal testi~nony 

13 

14 A 

1s 

16 

17 

I8 

19 

20 

21 

It is not. Signilkant new information has come to light since the original filing of 

my original direct testimony, and the Cloiiipanies have changed at least one 

underlying set ol assumptions, both of which concern forecast natural gas prices. 

Between the new information from the Coinpallies and the new uriderlying 

assumptions, i t  seemed helpful to both correct my  original direct testimony and 

modify m y  recominendalioris in light of the new inforination, submitting a 

singular, clean record. I will discuss these chariges in inore depth later in  this 

testimony. 

22 
23 y the 6:omapanaies? 

avc you based your f i ~ a ~ ~ ~ a g s  aand opiiaioans on the compllete set of fijlings 

24 A 

2.5 

26 

27 

28 

To the best of m y  knowledge. In m y  original testimony, I noted tlial “the 

Coinpanies filed a very late-breaking supplemental discovery response to Stafl‘s 

Question 20(b), dated September 14, 201 1 (“201 I Air Compliance Plan 

Suppleinental Analysis”). This supplemental response included an entirely new 

and substantively dil’ferent set o f  analyses that are highly apropos to tlie 
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testimony.” The range of natur211 gas price forecasts explored by the Comlmiies in 

that supplement appeared to support m y  contention that the Companies’ gas 

prices were too high, but I was not given access to these new forecasts until 

October 17, 201 1, nearly a nionth after I filed my testimony. 

5 Q Are you filing any exhibits with this t e ~ t i ~ ~ ~ y ?  

6 A  I have attached the following exhibits to this testimony: 

7 -1: Cun-iculum Vitae 

8 

9 

-1E2: Net Present Value Revenue Recluireinent of Installing 

Controls vs. Retiring and Replacing Capacity: Companies’ Results anct 

I O  Re-Analysis Results 

1 1  -E3: Natural gas price forecast comparisons. 

12 

13 Economics, Inc. 

-4: 20 1 1 Carbon Dioxide Price Forecast from Synapse Energy 

1s Q 
16 
17 
18 

19 A 

20 

21 

22 

23 

n your op~~i~o~m and according to the d o ~ u ~ ~ n e ~ ~ t s  yon have reviewed, 
Conapanies adequately seeking ~ ~ v ~ r o ~ ~ a ~  
upgrades in tlacse CPC rge docliets merit tl 
capitall expenmdikures requested? 

No, they have not While the Coinpanies created a generally reasonable 

framework Cor the evaluation of their exisling resources and resource 

requirements i n  tlie lace of new and emerging environmental regulations, some of 

the inputs into this analysis ale llawed; thus tainting tlie analysis and ultimately 

the decision to maintain and retrofit units of the existing coal lleet. 

24 

25 

26 

27 

28 

In this testimony, I will describe the environmental obligations lacing tlie 

Companies and brielly suminari~e the Companies approach to their retirehetrofit 

decisioiis i n  the face of those regulations. I will then discuss large-scale l’laws i n  

the input assurnptioiis and modeling framework, results of an analysis conducled 

by Synapse to re-evaluate the Companies’ decisions under their same framework 
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12 

13 
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15 

16 
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19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

but with revised assumptions, and the serious doubt these results cast on the 

Companies’ recluest for CPCN and erivironniental surcliarges. 1 will show that 

several of tlie Companies’ key assumptions inappropriately bias a retirehetrofit 

decision towards inaiiitaining older coal units, and that simply using more mid- 

range assiunptions results in a very different outcome. Finally, 1 will discuss 

additional concerns with the Companies’ analysis and how these concerns niight 

influence the ultiznate zetirehetrofit decisions. 

Please describe the ~o~-n-np~l~-n~~s’ fra1nework for the evaluation of existing 
r@sourccs and resource r ~ ~ ~ ~ ~ ~ ~ ~ - n @ ~ ~ ~ s .  

The Companies reasonably anticipate that existing and pending environmental 

regulations will require significant capital and operating expenditures at their coal 

fleet - expenses that could render units i n  the lleet non-economic to maintain. 

They therefore created a framework i n  which to evaluate the economic merit of 

each 01 their coal assets given these new expenses. 

Brie11 y, tlie framework uses tlie Ventyx Strategist inodel to evaluate the net 

present value revenue requirement (NPVRR) of a series of retrofit and retirement 

scenarios. The initial baseliiie case estimates the NPVRR of retrofitting the entire 

fleet to meet environmental standards, and building new “optimal“ capacity to 

ineel requirements over a long analysis period. The Coinpanies then estimate the 

NPVRR of this same scenario with the added assumption that their least economic 

coal uni t  retires i n  20 16, thereby avoiding the cost of expensive environmental 

retrofits. If the NPVRR of the case in which the unit is retired is lowei than the 

NPVRR of the case i n  which the unit is retrofit, tlie Coinparlies find that it is inore 

economical to retire tlie uni t  rather than retrofit it, and tlie unit’s retirement is 

assumed i n  the baseline. 

The Companies test each of their coal assets in this niethod sequentially, from the 

most expensive operating unit to the least. Each time a u n i t  is lound to be non- 

meritorious, the u n i t  is assumed to be retired m d  talcen out of the baseline. 
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The Companies use this inodeling process to justify environmental upgrades at 

IW’s units Brown 1-3 and Gherit 1-4, and L,G&E’s units Mill Creek 1-4 and 

Triinble County 1 The Coinparlies also I’ind that it is reasonable to retire, rather 

tlian retrofit, six of their least economic units: Tyrone 3, Green River 3 & 4, and 

Cane Run 4, 5 ,  & 6. 

~~~~c~~ ehWRb O f  this aIlallySk have b s’EKOITWt~y chWac6XriZd? 

The Companies have created a reasonable and transparent framework for 

analy~i~ig the ecoriornic merit of retiring versus retrofitting their coal assets and 

have correctly characteriLed Inariy of the costs faced by their lleet. However, 1 

have significant concerns with the Companies’ inodeling assiiinptions and 

liamework. The outcome of this analysis hinges C)II these assumptions, such tliat 

by siinply examining a reasonable mid-iange set or assii~nptio~is renders at least 

two additional units (Brown 1 & 2) lion-economic and casts serious doubt on the 

economic viability of another two units (Mill Creek I & 2). 

I t  is my opinion tliat the Companies’ analysis incorrectly cliaracterires tlie 

following elements, each of which I will discuss i n  further detail later: 

Natural gas price correction: The Coinpanies’ base-case natural gas 

price forecast apl?ears to inappropriately represent the highesl end of gas 

pi ice assumptions; 

cost: The Companies have inappropriately dismissed the risk that 

some of its ~iriils may require selective catalytic reduction (SCR) to meet 

emissions liinits for oxides of nitrogen (NO,) uiicler both promulgated and 

proposed omne standards; 

COZ. price risk: The Companies have assumed that there is no charice that 

tlie federal government will regulate carbon dioxide (CO?) emissions 

anytime in the future, thereby exposing ratepayers to a very real financial 

risk; 
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6-3 Oversized r e p ~ a c e ~ ~ m e ~ ~ t  capacity: The Companies assume that 

replacement generation is only available from three types of natural gas 

plants, a single-cycle turbine of 194 MW, arid two coinbinecl cycle sked at 

605 and 907 MW (summer capacity), respectively These large-siLe 

combined cycle units are larger than many of the coal units under 

consideration, forcing the inodel to only evaluate unduly expensive 

alternatives tliat present potentially iion-optinial solutions. 

IJtiPity ~ m ~ o ~ e ~ e d  in isoPatioim: The model used by the Cor~ipanies asswnes 

that they have no interactions with the Eastern Interconnection, which 

forces the model into unrealistic solutions. 

e ergency g e ~ ~ e r ~ ~ t ~ o ~  purchases: The inodel uses a very high cost lor 

emergency ge nernti o II w i th an u nre as on ab1 y high freci uenc y , res i i  I ti n g i 11 

very high costs with no apparent basis. 

e NO, aamd SO2 Prices: The Companies have assumed tliat the trading pice 

ol‘ NO, and sulfur dioxide (SO?) will diminish to Lero in two years, in  

contradiction to EPA estimates; thereby denying the Coinpanies the 

opportunity cost o f  avoiding these emissions through retirement or 

emissions controls. 

@ Order of ~ e t ~ r e ~ m ~ e ~ ~ ~ :  The Coinpallies have chosen a semi-arbitrary order 

i n  which to test the r.etire/retrofit decision without regard to the iinpact that 

this order imposes on the inodeled econoinic merit of each uni t .  Simply 

changing this order could result i n  a more optiinal solution and 

retirehetrofit decisions. 

ave you e v ~ ~ ~ ~ a t ~ d  ow the Companies’ o ~ t i ~ ~ ~ l ~  s o ~ u t ~ o ~ ~  might change if 
some of these a s s ~ m p t i o ~ ~ s  arc corrected? 

Yes, my colleague Ms Rachel Wilson re-ran the Strategist inoclel with the 

Companies’ assuinptions and then produced alternate outcomes by using a mid- 

range natural gas price forecast and testing the impact o f  a mid-level ClO? price 

Direct Testimony of Jeremy Fisher, Ph.1). il’:rge 9 
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forecast. I then used the Companies analysis worksheet to re-construct the 

decision the Companies might have made if they had: 

1 j used a mid-range ~iatural gas price forecast, 

2) evaluated the avoided cost of applying ;in SCR at several units, and 

3 )  evalnated the risk of CO? regulation through a mid-range CO:! price 

starting i n  20 18. 

I calculated the outcomes ol' ex11 correction both individually and i n  concert. I 

will discuss the background and results ol these analyses in greater cielail below. I 

have included these results in  Exhibit JIF- 2. The results of changing iridividual 

variables are shown in Boxes 3-5 and the results of changing inultiple variables in 

the same scenario are shown in Boxes 6-8. 

id you fix all of e assumptions that you believe are flawed? 

I did not. Due to time constraints and limited information available at this time, 

we did not evaluate anticipated NO, and SO:! prices, the irripact 01 including 

al'propriately-si~ed capacity expansion options, the effect of including electricity 

purchases and sales outside of the L.G&E/I<U system as an option, or a more 

optimal retirement order. 

id you find any other errors iii the Compalmies9 analysis? 

Yes. In the Cornpanies' analysis workbook,' the avoided cost of mitigating 

landfill waste or coal coinbustion residuals (CCR) appears to incorrectly reference 

the year after the year of interest. I have assumed that this is in error, and 

corrected the formula i n  m y  re-analysis, resulting in  sinall benefits towards the 

retrofit decision in some scenarios (SO47 million j. I have propagated this 

correction through the remainder of my re-anal ysis. 
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hat was the outcslme of your re-analysis? 

Undei each of the three scenarios listed above, the relative economic merit of tlie 

coal units declines markedly. Using the Companies’ retirement order frameworli 

but using eirlzer- a mid-range gas price or- evaluating the cost of SCR 01‘ utililing a 

COz price inalies the decisioii to retrofit Brown 1 & 2 anywhere from risky to a 

net loss ($49, $34, or $157 inillion NPVRR, respectively - found in Ex 

E2 Boxes 3-5). Using [lie mid-range gas piice i i i  concert with anticipated costs of 

SCR strongly Ilavors the retirement of Browri 1 RL 2 (a loss of $146 iriillion 

NPVRR relative to the non-retiiement option - found in E x ~ ~ ~ ~ ~ t  JEF-IE2, Box 6). 

While there are significant uncertainties associated with the future of CO-, 

regulation, including shifting political climates and continued delays of 

meaningful national legislation, the possibility of CO:! regulation poses a marked 

risk to tlie Companies’ coal assets slated for retrofit. Utilihng a CO:! price in 

concert with corrected gas prices and SCR risk, a preliininary assessment would 

suggest inarlced economic risk at all units except tlie TrimbIe County and Ghent 4 

units. A more detailed analysis of this risk would evaluate the effects of a CO:! 

price across the wider region electrical system, as well as ripple erfecls through 

other luel costs. 

What is your c ~ ~ ~ ~ ~ ~ s ~ o ~ ~ ?  

I l h d  that the decisioii to contiiiiie to invest in the Brown 1 & 2 units is not 

justified when either the Companies’ gas or CO2 forecasts are adjusted to mid- 

range values, or when the reasonable risk of an SCR at  the units are considered. 111 

g e m  a] ,  the risk 0 1  carbon prices poses a significant economic liability for the 

Coin pan ies. 
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s the C o ~ ~ 1 ~ a ~ 1 ~ e s 9  coal fleet su ect to federal laws ~ ~ o t e c t i ~ a ~  
and the e ~ 1 v ~ r o ~ 1 ~ ~ e ~ ~ t ?  

Yes it is. The Companies’ coal units are subject to EPA regulatio~is uncler the 

Clean Air Act (CAA), tlie Clean Water Act (CWA), and the Resource 

Conservation and Recovery Act (RCRA), among other statutes. 

hich Clean Air Act rules directly affect the LG 

There are a number of regulatory areas uncler [lie CAA that directly affect the 

Cornpanies’ coal lleet today and in the near future, including: 

F) The recently filiali/ed Cross State Air Polliition Rule (CSAPR), limiting 

NO, and SO2 emissions that contribute to poor air cluality i n  neighboring 

states; 

The proposed air toxics rule for utility steam generating units (“MACT”), 

designed to protect huinari health by reducing emissions of hamdous air 

pollutants (HAPS) and mercury (Hg) fi om oil and coal-burning units; and 

The strengtliening of National Ambient Air Quality Standards (NAAQS) 

for SO2 and the proposed strengthening of NAAQS for mane (O?), 

particulates (PM? s), and nitrogen dioxide (NO?) desigriecl to protect 

liuinari health, reduce premature mortality, and reduce environmental 

hams from emissions. 

ater Act rules directly affect the LG&E/H(U coal fleet? 

There are two CWA regulations, currently being finaliad by the EPA, tliat the 

Companies sliodd reasonably expect to aflect tlie L,G&E/KU coal fleet: 

the proposed cooling witer intake slrt~Aures rule, designed to protect 

fisheries and aquatic 01 ganisins from being trapped by cooling water 

screens, or uptake into cooling systems, 
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@ and the expected efllluent limitation guidelines, restricting toxic releases 

into waterways liom steam power plant structures and effliient ponds. 

ecovery Act rules directly affect the 

The EPA is expected to finalire a rule regulating the disposal aiid storage or coal 

combustion residuals (CCR) including ash and other wastes to prevent toxic 

releases into ground and surface waters. 

Are there circumashiaces where you believe the Q:ompanies have correctly 
a ccou H t ed for en vir o 11 meui ta I req h~ i remeii ts ? 

There are. Assuming that the Coinpanies are able to meet permitted emissions 

limits, I believe that they are correct in anticipating that all of the retroljts 

stipulated i n  KU projects 29, 34, CPC 3.5 (ICU JNV-1) and L,G&E projecls 26 and 27 

(L,G&E JNV- 1) woulcl be needed to comply with environmental regulations i n  

ordei to remain ope1 ational. While those controls are required i f  the units are 

going to con tinue to operate, they are no1 necessrrril~~ m[]i'ciei?f. 

ow will these projects help the Companies meet e i i v i r o ~ ~ ~ e ~ i t a ~  
req u i re111 en tS ? 

The Brown 1-3 units have already installed a new h e  gas desnlfuriation (FGD) 

system, arid the Triinble County uni t  is already in possession of an FGD unit. 01 

the non-retiring uni& the four rrriits at Mill Creek are anticipated by the 

Companies to recpire new or retrofit FGD systems, which can presumably meet 

SO-, compliance obligations under both CSAPR arid SO? NAAQS. FGDs are d s o  

considered a maximum acliievable control technology (MACT) lor the co~itr~ol of 

acid gases under the toxics rule, have ancillary benefits i n  mercury control also 

under the toxics rule, and benefit secondary lxtrticulate control tinder the PM-, 5 

NAAQS. The combination of fabric filter baghouses with activated carbon 
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injection (ACI) at a l l  o l  these units is also generally considered MACT lor the 

control of mercury emissions uiider the toxics rule. 

The proposed coal waste rule may require conversion to dry storage from wet 

iinpouiidnients arid is likely to recpire the lining and closure 0 1  unlined CCR 

impoundments. It appears that the Companies have taken this nile inlo account by 

estimating new ongoing landfill expenditures associated with its existing coal 

fleet. 

While iiot stipulated i n  the projects listed previously, the Coiiipanies appear to 

have estimated the potential costs of effluent limitation guidelines in their forward 

modeling as well. As noted in a discovery response to the Environmental Groups, 

the Companies explain that the analysis “contains the revenue requirements 

associated with future capital costs for complying with eflluent guidelines 

scheduled to be proposed in late 2012.” These costs are apparent i n  the 

Companies’ retirehetrofit model. 

ow are the projects antic~pated in this docliet “required [but] izot 
izecessasily sii;fficieiZt?” 

What I mean is that while the Companies would need to iinpleinent these projects 

in older to keep the planls operational, these units will face additional 

environmental coriipliarice costs on top of the ones considered. Critically, [he 

Companies have failed to anticipate the iinpact of ilioth the current (2008) and 

impending ground-leveI omne NAAQS. Witness Revlett discusses SO? NAAQS 

and the Clean Air Transport Rule (CATR), the precursor to the current CSAPR 

rule, but makes no mention ol  the impending o m i e  NAAQS. 

A 

Q 
A 

hy are the ozone NAAQS important ir-r this anialysis? 

It is widely believed that the omne NAAQS is m e  of the most important EPA 

regulations in regards to the iinpacl this slaridard could have on the existing coal 

lleet by requiring selective catalytic reduclion (SCR) on numerous coal plants. It 

Response t o  thc Supplciiieiital Requcsts for Information, August IS”’ 101 I Question 4 
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is my opinion that in  failing to account for the cost of SCR, the Companies 

inappropriately expose customers to a known and liltely environmental cost The 

SCR cost r i s k  affects several units that are recluesting CPCN and enviioninental 

surcharges i n  these dockets, including Brown 1 & 2, Ghent 2, and Mill Creek 1 & 

2. 

avc you e x ~ ~ n m ~ ~ ~ e ~  the ~ ~ ~ ~ ~ i c a t i o ~ ~ s  of sc 011 the cost effectiveness of those 
units? 

I have 1’11 describe this analysis arid the results later in this testimony However, 

sufTice i t  to say that the cost of SCR is high enough to render a completely 

different retirehefrofit decision 017  the Brown 1 & 2 units md significantly impact 

the economics of the Mill Creek 1 & 2. 

Arc there other en~v~ro~a~e~mta~ regulationas that the Glonmipanies have not 
taPtenm into account in this analysis? 

Yes. I believe that current and pending EPA regulations o n  greenhouse gas 

emissions were insufficiently addressed i n  this CPCN, and I will be discussing a 

feasible remedy later in my testimony In  addition, the Companies has made 110 

mention of the cooling water intake structures rule which could impose significant 

costs on units that use once-through cooling. 

hat is the cooling water intake structures rule? 

On Marcli 28, 201 1, the EPA proposed a long-expected rule implementing the 

requirements of Section 3 16(b) of the Clean Water Act a t  existing power plants. 

133 1J.S.C. 9 1326.1 Section 3 16(b) requires “that the location, design, 

construction, and capacity ol cooling water intake structures rellect the best 

teckinology available for minimiing adverse environinental impact *’ Under this 

new rule, EPA set new slandards reducing the impingement and entrainment of‘ 

aquatic organisms from cooling water intake structures at new and existing 

electric generating facilities. 

The rule provides that: 
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Existing facilities that witlidraw more than two million gallons per day 

(MGD) would be subject to an upper limit 011 fish mortality from 

impingement, and must iinpleinent technology to either reduce 

impingement or slow water intake velocities. 

Existing facilities that withdraw at least 125 million gallons per day would 

be required to conduct an entrainment cliaracterization study for 

subi~iission to the Director to establish a “best technology available” lor 

the specific site. 

L,arge uriits that use once-through cooling are likely lo exceed h e  125 MGD limit. 

According lo information reported by the Companies to the US Department of 

Energy (DOE) Energy Information Administration (EIA) in 2009 (Form 860), the 

Tyrone 3, Cane Run 4-6 units, arid Mill Creek 1 unit all use once-through cooling. 

The coinpany plans to retire Tyrone 3 and the Cane Rclri units regardless, but the 

Mill Creek 1 unit would still be a concern lor this rule. 

According to independent research at the Natiorial Renewable Energy L,aboratory 

(NREL.),’ oiice-tlirough coal-fired units withdraw between 20,000 to 50,000 

gallons per MWh of energy. According to information suppliecl by the Companies 

in discovery,4 Mill Creek will output upwards of 2,200 GWh 011 an annual basis 

through the end of the analysis period. At this output, I would estimate that the 

unit would withdraw between 120 and 300 MGD. I assume that the Companies 

have access to data to know if the unit would be subject to the inore stringent 

e~itrainment guideline. 

National Renewtiblc Energy laboratory. Marc:h, 701 1 I A Review of Operi~tioiid Water Consiilq~tion a i ~ d  
Withdiawal Factors for E1ectricity Generating Technology. htti~://www.iirel.gov/docs/fy 1 1 osti/S0900.pdf 

Confidential Attachincnt to Response to KU KPSC- 1 Question No. 37, p3 
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ect to the entr~~~~ i~nea i t  guidelines of this coo%iaig 
Be, how might enaae affect their economic ancrit? 

The cooling water intalie rule is designed to reduce irnpacts associated with once- 

through cooling. It is likely that the compliance mechanism lor high witkdrawal 

units will require retrofits to cooling towers as the “best technology available“ 

where feasible. These cooling towers can be expensive. Using cost assumptions 

from a North American Reliability Council (NERC), 1 estiinate the cost of a 

cooling tower for Mill Creek IJnit 1 at around $70 million. However, it is my 

opinion that it is incumbent on the Companies to evaluate the risk that the unit 

will be subject to the rule and estimate the cost of’ compliance. 

1 1  4. SYNAPSE 
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21 

ow have the Conq~anaies deterniiiied which nits to retrofit with 
e ~ a v ~ r o n a n e ~ ~ ~ ~ ~  controls? 

The Coinpanies have made, the overarching assumption, appropriately, that they 

should consider the economic merit of retiring some coal units rather thai i  

r etro fi tt ing them to meet stringent e m  i ro nmen tal regu I at ions . The Companies 

deterinined that all coal units operating after 2016 would have a broad set of 

environmentaI obligations (and therefore costs). From an economic perspective, i t  

would be efficient to operate the existing cod lleet up to the I‘irst high-cost 

compliance deadline, and then take out of service a n y  units which are non- 

ecorioinic at that time. 

22 

23 

24 

25 

To determine whether to retrofit or retire each unit in  their ileet, the Companies 

examined the net present value revenue requiiement (NPVRR) of inaintaining and 

retrofitting each unit  versus retiring the uni t  in the year 201 6 and replacing the 

capacity with natural gas fired generation. 

26 

27 A 

28 

29 

The Companies use the Ventyx Strategist model to determine a reasonable build- 

out through 2040 under each of their test cases. The model is first run for a case in 

which all existing coal units are retrolitted as required to remain operational (the 
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“iio retirements” case). The net production itnd new uni t  capital cost from this run 

is compared against i t  case in which a high-variable cost coal unit  is retired in  

201 6. If the total NPVRR of the no-retirement case is higher than the retirement 

case (including avoided capital costs); then tlie retirement case is considered 

more efficient and the Companies assumes that they will retire the uni t .  

Otherwise, the Coinpaiiies assume that they will retrofit the unit under 

consideration. If the unit is retired, the new base case (by which the next unit is 

tested) includes tlie previous unit’s retirement. 

5 

ere you able to replicatc the Companies’ modelinag results? 

We were able to replicate the Companies’ originally riled results. Synapse 

obtained the Strategist   nod el inputs from the Companies and the Companies’ 

spreadsheet-based analysis. My colleague Ms. Wilson licensed an identical build 

of the Strategist model as used by the Cornpariies frcm Venlyx arid re-raa the 

model with the same inputs. LJsing identical input, we were able to obtain the 

same results as the Companies. 

The Companies’ originally filed results are shown in Ex 

These values are also found in the Companies’ direct testimony in Exhibit CRS- 1, 

Table 2, in  the column entitled “Dilference (A)-(B).“6 These values are the 

NPVRR difference, relative to a no retirement scenario of retiring each unit i n  a 

cumulative fasliion as described above and in the Companies’ direct testimony. 

The Companies find that it is ecorioinicall y eflicienl to retire the units with 

negative NPVRR values relative to a “no retirement” scenario. These units 

include Tyrone 3 ,  Green River 3 & 4, and Cane Run 4 & 5.  The Companies 

determined that, although the NPVRR value is marginally above /em, retrofitting 

Cane Run 6 presents too high of a risk and has opted to retire this unit as well. 

The retirement cases iiicludc the avoided costs of the cnvironmcntal capital expciiditurcs and fixed O&M, 
and a single-year cost adder to dccomniission retiring units. 

” As noted i n  a cominission staff discovery request, this column should be labeled ”Diffcrcncc (,B) - (A)“ 
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2 Box 2, we have conected a formula error in  the Companies’ 

analysis that references an incorrect year, as described i n  the summary of this 

testimony. This correction is maintained through the re-analysis results, and 

favors the retrofit decision by $047 inillion. 

oes tame ~ ~ n m ~ ~ ~ ~ ~ ~ e s  aml 

As I identilied ~ I I  the surninary section, the analysis had a number of flaws, some 

of which are unquestionably significant enough to coiiipletely change the analysis 

outcome. Therefore, i t  was important to conduct a re-analysis with coriected 

assumptions to estimate how retirehetrofit decisions would change under a 

reasonable set of assumptions. 

As noted above, we used the Companies’ build of Strategist and model inputs 

provided in  discovery (E~~vironinental Groups DR 3) to re-run the analysis. We 

used the Companies broad arching assumption of the order in  which units are 

tested for economic merit, h i t  /br  iiitei-iial coiisisteiicy uiitk the Coiiyxiiiies, diel 

iiot piill aiiv adclitioiial iiiiits out of the ciiicihsis iftliev twre cleeiiiecl 17011- 

ecoiioiii ic. 

The re-anal ysis examined three fundamental aspects of the Companies’ analysis: 

e irst, we corrected the Companies’ natural gas price forecast to reflect a 

mid-range estimate as provided by the Companies; 

Second, we added the Companies’ estimated capital and operating costs of 

SCR at  the Bi*own 1 & 2, Ghent 2, and Mill Creek 1 RL 2 units into the 

avoided cost aria1 ysis; 

Third, we tested the irnpact of a mid-range CO2 price on the decision to 

retire or retrofit. 

We examined each of these adjustments i i~ckepei7dei~tki~ arid in concert. 

Direct Testimoiiy of Jeremy Fisher, Ph.lB. Page 19 
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The method and justification for each of these changes is described in detail i i i  the 

sections below. 

Q 
A 

panies' gas price forecast consistent with other forecasts? 

The Companies have presented a range of gas price forecasts thioughout this 

proceeding. The original forecast supplied by the Companies was outside the 

boiinds of natural gas prices rellectetl by most other analysts. 

Q 
A 

ave the ~ o ~ ~ p ~ ~ n ~ e s  provided a ~ t e i ~ ~ i t ~ v e  fad price forecasts? 

Quite iecently, yes. On September 14"', the Companies provided Supplemental 

analyses exploring the retirehetrofit decision with three inore recent and lower 

price forecasts from PIRA Group, Wood Macltenke, and IHS CERA, bill did not 

provide the fuel forecast values. On October 17"', the Companies fiiially supplied 

the gas price forecasts from these three sources. Finally, in  rebuttal testimony 

riled October 24, the Companies provided definitive inforination that their 

origiiial forecasts were presented in nominal dollars and definitive inforination 

about the expected inllation rate for fuel costs,7 thus partially explaining a large 

deviation from mid-range estimates. We have assumed that this same inllatio~i 

rate, amounting to approximately 2.123% per year, applies to the other fuel price 

forecasts as well. 

Q 

A 

Are the alteraaative gas price forecasts consistent with otlaers' forecasts? 

Yes. When the 2.18% inllation rate is removed from the PIRA, Wood Macltenize, 

and CERA prices, the real value of these forecasts appears to fa11 within the range 

of other analysts' estimates. As shown in Figure I ,  below (and in Exhibit .TIP'- 

3, page I ) ,  we show the Companies' original estimate of the Henry Hub (HH) 

' Annual deflators for fuel, tis used by the Companies, are given in  rebuttal witness Siiicluir's workpap 

rate of approximately 7.  I SRI. The Coiiipny a11 to use 7.5%) iiifliitioii rate for capitul cxpcndituies, 2% 
for variable OSrM costs (and iii the conversion of a provided c02 price) but does not inflate the eiiiergcncy 
energy cost i n  the iiiodel, leaving i t  a t  $ I  6,600 / I\/Iwh i n  each year 

Converting fioiii nominal to real dollar values; et impact amounts to an m n u a l l y  coiiipouiidink ' Interest ' 

Direct 'Testimony of Jeremy Fisher, 1'h.D. Page 20 



price in red triangles,8 a variety 01 Ixtblicly ~ivailable 1oiecasts lot the HI-1 p i  tce,C), 

10, 1 1,12,13,14,1.5,16, and the Companies' poprietai y, alterniitive loiecasts 

(PIRA, Wood MaclienLie, and CERA) in  shades ol ormge 

4 

5 
6 

Figure 1. Henry Htib Natural Gas Price Comparisons: Companies ISstimatc, Othcr Aiialyst 
Forecasts, and Re-Analysis Forerast (AESC 201 1 ) 

Direct 'I'estimony of Jeremy Fisher, Ph.11. 1';tfic' 21  



1 

2 

3 

4 A  

S 

6 

7 

8 

9 

10 A 

I 1  

12 

13 

14 

IS 

16 

17 

18 

I9 

20 

21 

22 

23 A 

Expressed here i n  constant 20 lo$, the Companies’ alternative forecasts appear to 

represent a reasonable range of high, mid, and low gas price forecasts. 

s it reasonable to use a high, mid, anad low gas price forecast? 

I t  is. The use of a range of forecasts can help elucidate risk posed i n  an uncertain 

future However, the Companies have chosen the highest of those prices to  

represent their “base case.“ It appears that the Companies’ natural gas price 

forecast is at the high-end of the range of forecasts given by other public and 

p ri v ate en t i ties , 

Ihich natPsraP gas price forecast did you use in your re-aiaalysis? 

In the initial form of this direct testimony, we had used a natural gas price lorecast 

from the Avoided Energy Supply Component (AESC) Study Group in 201 1 The 

AESC report is sponsored by a group of electric utilities, gas utilities, and other 

efficiency program administrators throughout New England and was written by 

consultants at Synapse Energy Economics, Inc, as well as other experts. 

The Companies released their alternative natural gas price forecasts in the 

October 17th Suppleinental Analyses. Of the three alternatives presented, the 

Wood R/Iacken/,ie price is most consistent with the AESC baseline forecast, and 

appears to represent a reasonable mid-range forecast. Therefore, we have chosen 

to siinplify the record by adopting the Wood MackenAe price from the 

Coinpanies’ series of altei natives. 

Would it still be reasoiaable to use the A SC forecast of natural gas prices as 

a mid-range f~reci~st? 

Yes 

Direct Testimony of Jeremy Fisher, P1i.D. Page 22 
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lease describe Ihow you used tame 

Strategist model. 

A The Strategist model accepts natural gas prices in $/MCF,l7 and in addition, it is 

apparent that the Coinpanies have added a transportation or local price adjustment 

to the HH forecast and have set up the model to read gas prices as the highest 

anntial monthly-average gas price To adjust the Wood MackenLie HH price to a 

burner-tip equivalent, we used a short conversion: 

Fii st, we converted Strategist input prices back to $/MMBtu. Second, we 

extracted the seasonal gas price adjustment factors used by tlie Companies to 

ad.just from the highest pi  ice month to inonthly prices. We obtained the average of 

these factors on an ann~ ia l  basis (2010-2023, assuming that the average roughly 

I epresents the dellator from tlie highest price month to the annual average price. 

Next, we adjusted the "high" delivered price forecast (in $/MMBtu) to tlie annual 

average price, arid examined the difference between this price and the Companies' 

Henry Hub forecast (p. 4 of the Sensitivity Analysis's). We assumed the resulting 

$0.35 to $0 40 adder was the local price adjustment from HH. This cost is sirnilar 

to the premium estimated by the ETA for electric generation in East South Central 

region (incl~idiiig ICY) relative to HH in 20 IO. 

We then reversed this process lor tlie Wood Mackewie HH price, adding the 

delivei y charge, dividing by the seasonal adjustment lactor, and converting back 

into UMCF. This revised value was exported back lo the Stralegist model. 

Retaining consistency with the Coinpanies' assumptions, we held the nominal 

price of the Wood Mackewie HH forecast constant from 2025 through tlie end of 

the analysis period, as shown in the Wood MackenLie line of Exhibit JIF-ES, on 

page 2. 

" The prices in  the iii(dA, in $ / M U ,  replicate those given in the "Attnchmcnt to R 
Question No 4.il-" which arc listed as fuel costs i n  E/MMRtu I t  is assumed that the 
than the discovery response, arc corr'ect. 

Cnriiplia/icc~ I'lciir ,Serzsitivit\~ / b iu /~~ . s i . s~  J u h  201 I 
Fouiid i n  Attachment to Response to SC/NRDC Production of Doc:uments Question No. 16" 201 I Air  I 8  

Direct 'I'estimony of Jeremy I'isher, Ph.1). Page 23 



1 

2 

3 A  

4 

S 

6 

7 

8 

9 

10 

ere you able to reproduce t e r e s u b  given by t e CoPmlpaamies in the 

October I ?’’ § u p p ~ e ~ e n t ~ ~ ~  Aaaalyses? 

We were not able to replicate the results exactly. As sliown in Table I ,  below, we 

obtained similar, but not exact results. The tables below are similar Lo those 

sliown i n  Exhibit J]iF-E2, where each value represents the relative net present 

value of installing controls versus retiring and replacing capacity. The 

Coinpanies’ results, from the October 17th S~ipplemental Analyses are showii in 

the first box, while Synapse’s re-analysis, using the same data, are sliowii in the 

middle box. The third box shows the difreerence between these two a i ~ a l  ytical 

results 
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Table I Difference i n  NPVRR (301 I $;) between C‘ompanics’ Suppleiim1td Analysis and Synapse 
Re-Analysis using Wood Macken7ie 101 I piicc forecast 

Ghent3 529 

Trinible County 1 

Greeii River3 
Browii 3 
Cane Run 4 

Cane Run 6 
Brown 1-2 
Cane Run 5 
Glieiit 3 

Glieiit 1 
Green River 4 
Mill Creek 4 
Trimble County 1 
Glieiit 4 
Mill Creel: 3 
Ghent 2 

We were not given the Companies workpapers, and so do not know why our 

results are not identical to the Companies, but i t  is possible that we may have 

adjusted the Henry Hub gas price to a local gas price using a different formulation 

than that of the Companies or used a dilll‘erent coal price tlian the Companies 

Regardless, there are no directional changes i n  our re-analysis, but there are 

changes in the magnitude or benel’it reabed through the retirement or retrofit of 

any given set of units 

1 0 

adjusting the gas price forecast ilmalre a difference in the re-analysis of 
Companies’ results? 

Yes. By ad~justing the natural gas price forecast to a reasonable mid-range 

estimate, the relative benefit of maintaining any of the coal units diminishes 

signilicanlly, but is particularly nolable a t  Brown 1 8r 2. As showri in 

JHF-E2 i n  Box 3, the NPVRR benefit of maintaining Brown I & 2 fa1 

$228  nill lion to $49 million (or $39 inillion by the Companies’ calculation). 

I n  other words, the re-analysis with a mid-range gas price would suggest that 

Brown I & 2 are a high risk for coriiinued operation. While a lower gas price 

alone does not a priori render these units non-economic, I believe that other faults 

Synapse maintained the oiiginul coal piice forecast used by the Companies i n  the 301 1 Coiiipliance plan. I ?) 

Direct Testimony of Jeremy Fisher, Ph.11. Page 2s 
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in Company assuinptions cpiclcly erode the remaining margin, including the 

inflated emergency energy cost assuinptions (discussed later in m y  testimony). 

3 6. Cos& for scw at Brown 1 
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n the s~nnn~ary ,  you stated that the c o  panies laave naot ~ ~ ~ i t ~ ~ ~ p ~ ~ t e ~  t 
innpact of the ~ ~ ~ p e ~ ~ d ~ ~ ~ ~  gronn AQS. Does this s ~ ~ o i - t c o ~ ~ i ~ ~ i g  
have an impact in the Companiies assessnnenit of the r e t ~ ~ ~ / i - e t r ~ f ~ t  decision? 

Absolutely. By ignoring the impact of both current and proposed omne NAAQS, 

the Companies ignore the high cost of ~iiitigating omlie; costs that the companies 

reasonably lace i n  the near future. One of the most effective mechanisms lor 

reducing omne pollution is by controlling NO, emissions at stationary sources 

through installing Selective Catalytic Reduction (SCR) technology. This 

technology has a high price tag, and, if required, could feasibly alter the 

retirehetrofit decision at some of the Companies’ coal-fired units. 

hat are the ozone NAAQS? 

EPA promulgates NAAQS pursuant to the authority granted by Clean Air Act $ 

109 (42 U.S.C. $7409). EPA sets primary NAAQS to protect public health and 

secondary NAAQS proteci public welfare The NAAQS are supposed to be 

evaluated and revised, il’ necessary to protect public health and welfare, a t  live 

year intervals. New standards for o m i e  (and other criteria pollutants) will trigger 

the process for designating areas as either in “attainment” or “nonattaininenf’ 

with the new stanclarcls. In nonattainment areas, sources must auton?ntic.nl/v 

cornply with eniission reduction ~equirements ltnown as “Reasonably Available 

Control Technology” (RACT), and new sources, including major inoclifications at 

existing sources, must comply with very strict emissions reductions consistent 

with “lowest acliievable emissions reductions” (LAER), as well as obtain 

emission offsets. 
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counties likely to be in ‘“171oBllattaiPIIe~~t’’ wi 
? 

A The cuIJent omne standrird, p~omulgated 011 March 12, 2008 (73 Fed. Reg. 

16,436 (Maicli 27, 2008)) set the omne NAAQS a t  0.07.5 parts per million (ppm). 

According to estimates released in January 6,20 10, thirteen counties in  Kentucky 

violated the current standard between 2006-2008.”’ 

The EPA proposed a stringent new omne standard on January 19, 201 0 (75 Fed. 

Reg 2,938 (Jan. IO,  2010)), reducing the standaid lrom 0.075 ppn to between 

0.060 and 0.070 ppm, a move which could cause 25 counties in Kentucky to 

violate the new standard, according to 2006-2008 data.” 

Q 
A Altliougli EPA was due t o  liriali~e the new omne NAAQS by July 29, 201 1 ,  this 

was pushed back by an  executive review. On September 9,201 I ,  the EPA 

announced that it was holding off on the promulgation of this rule unt i l  201 3. This 

delay will likely lace a court challenge. 

It is my opinion that the rule will be delayed by two years, either due to the 

impending legal obstacles or by administrative liat, but ultimately EPA will 

promulgate the new omne NAAQS due to the EPA’s legal responsibility lo 

protect public health. 

Q s this a reasoli1ablc OPil l iOll  given ’s recent action? 

A Yes. The law unec~uivoc~~lly requires EPA to review the NAAQS standards every 

live years to ensure that they provide adecluate health and environmental 

protection, and to ripdate those standards as necessai y to protect public healtli. 

EPA is set to review the omne NAAQS standard i n  201 3. If EPA has  not 

promulgated a standard by then, i t  must certainly do so then as the Clean Air 

Direct l‘cstirnony of Jeremy Fisher, Ph.13. Page 27 
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Scientific Advisory Comniittee found that a standard between 0.060 to 0.070 ppm 

is absolutely needed to protect public health. The CAA does not autlioriLe EPA to 

consider the cost of achieving a NAAQS in establishing the standard. Therelore, 

my opinion that EPA will pomulgate a new omne NAAQS in the near future is 

quite reasonable. 

li a new ozone NAAQS impact t 

Of particular importance to the L,C&,EII<U fleet, the four coal plants which are 

anticipated to continue operation (Client, Triinble County, Mill Creek, and 

Brown) are all either in, or immediately adjacent to counties which violate even 

the least rigorous of the proposed standards (see Figure 1 ,  below) 

for' a total of 850 l a  

12 
13 
14 

Figure 2. Counties With Monitors Violating Primary 8-Iioui Ground-level O7onc Standmds 0 060 
- 0 070 pai t s  pcr millioii (b,iscd oil 7006-100s Air Qu'ility Data) I<eiitucky de t i l .  Modified fiom 
EPA 21 

IS 

16 

17 

IS 

19 

While there is 170 guaiantee that these counties will still violate the standard when 

the rule is proinulgated, these regions have poor air quality that will require 

significant reductions to ineel the more stiingent l imi~ .  Also, it is often the case 

that air quality managers find the most cost effective air cluality reductions by 

controlling large, uncontrolled stationary sources - such as coal plants. 
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O/one is a secondary pollutarit formed from NO, emissions and other ainbierit 

volatile co~~ipounds. One of the most cost-effective methods of reducing omne 

pollution by requiring large-scale NO, reductions at  large power plants tlirough 

tlie implementation o f  SCR. 

I believe that when EPA irnpleinents tliis NAAQS, there is a risk that operational 

plants that do not liave SCR will reciuire tliis control technology (Brown 1 & 2, 

Ghent 2, m d  Mill Creek 1 &2), to meet local attainment. 

What action shou d the Companies take inm regards to the ozone NAA 

Tlie Co~~ilmiies should evaliiate tlie costs arid reasonable risk that lhese units will 

need to install SCRs to remain compliant with the law in their [orward modeling. 

ave the Companies evaluated the cost of SCR at the u ~ n ~ o ~ ~ t r o ~ ~ e d  units? 

In April 20 10, tlie Companies compreliensively exarnined the environmental 

regula~ions lhced by [heir coal lleet, iricludirig rhal of the wane NAAQS. In  lie 

E.On IJS Fleetwide Assessment (attached to Exhibit JNV-2 as Appendix A, the 

file “Complete Appendix A “  therein), the Companies notes both ozone revised 

NAAQS as well as new NO, NAAQS standards impending shortly that could 

impact the fleel. Indeed, iii  regards to Brown 1 Rt2, for example, tlie Companies 

stated as part of the full report (p 4-3) filed in April that 

to meet the identified pollutant emissions limits, new AQC 

technologies are required for Brown Unit 2. These AQC 

technologies include the installation of new SCR and PAC 

injection.. . . Tlie new SCR system can reduce NOx einissioiis to 

0.1 I Ib/MMBtu or lowei. 

The Companies similarly stated that Glient 2 and Mill Creek 1 & 2 would also 

require SCR (p 4-16, and 4-28, respectively). 

As part of this analysis, the Companies evaluated the costs of SCR at Brown 1 8r 

2, Glient 2, and Mill Cieelc 1 & 2, and had decided by May 2010 to pursue SCR 

as part of the suite of environ~nental controls required at their units. h i  tlie 
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Environmental Air Compliance Strategy Surnmary (Exhibit JNV- 1 ,  p3), the 

Companies state: 

Installing SCRs was the most cost effective, reliable and efficient 

option for BRcV to estimate. Low NOx burner and OFA loverfire 

air1 installations have already been installed on most of these units 

oil past projects. The sinall gains i n  burner technology since these 

past modi lic a t i on s were ins t a1 led w o 111 d i inpac t N 0 , eini s si (xis , hiri 

1101 cii ci l e w l  rkar hi mild c~oiisisteiitli* m e t  rke reqiiir-eimiits o/’ 

peiidiiig r-egularioiis. 1 emphasis added] 

However. in “late 20 1 O”, “the Companies’ Energy Planning. Analysis arid 

Forecasting depai tment’s first round of inodeling indicated tliat the 

SCR’s. .identified in the Phase I atid I1 studies would iiot be necessary to meet 

the CATR NO, emissions reductions for the generating fleet“’. (Exliibit JNV- I 

1 6 )  This claiin is repeated in Witness Voyles direct testimony, that simple 

modifications to existing infrastructure “defer1 s] the need for aclditional SCR 

installations and support\ sl least-cost compliance with the proposed CATR, which 

will impose stricter NO, einissioiis requirements on LG&E and I W . ”  

The stipulation tliat the CATR (the Transport Rule) is the only pending regulation 

which will require NO, reductions is ilawed because, as noted above, I believe 

that the omne NAAQS will require SCR on the Companies coal plants. 

The Companies examiiied this possibility in the 201 1 Air Compliance Plan 

Sensitivity Analysis (p6), stating: 

Because more s tr i ligen t N O , e mi ss io 11 reduc t i on req iii reine ri 1s i ii 

the future could require the construction of SCRs on some or all of 

these units, the Companies considered the cost of potential future 

controls and whether these costs could be incurred without 

changing the Companies’ current recoininendation. 
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id the ~ o ~ ~ ~ a ~ ~ e s  provide the costs of SQ: at their ~ ~ c o l m t r o ~ ~ e d  p h t s ?  

Yes. The Coinpanies Ixnvided their estimated streams of capital and operating 

expenses for SCR at Brown 1 &~ 2, Ghent 2, and Mill Creek 1 & 2 in discovery, 

and we were able to iiicorporate these costs into the Companies’ modeling 

structure as part of the re-analysis, as iT the SCR came online i n  2018. 

6 Q  
7 

8 A  

9 

10 

11 

12 

13 

14 

hat is the result of the re-analysis e x ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~  the a d d ~ t ~ o ~ ~ a ~  cost of SC 
tlhese stations? 

111 our re-analysis, only the three unit bloclts 01 Brown 1 & 2, Ghent 2, and Mill 

Creek 1 & 2 are affected by the decision to add SCR, or inore specifically realke 

a significant avoided cost of SCR by retiring, rather than retrofitting these units. 

The results of this analysis are shown i n  ~~~~~~~~ .BHF-E2, Box 4 The NPVRR of 

retrofitting Browii 1 & 2 shrinlcs from S230 million to $34 million, and both 

Ghent 2 and Mill Creek 1 8L 2 move from over a billion dollars of benefit to about 

$800 ini1lic)n benefit each 

1s 

I6 

17 

18 

19 

20 req uirernen 1s. 

The $34 inillion net benefit iernai~iing at Brown 1 & 2 once SCR is required- 

assuming the co~npaiiy’s gas price is correct- is a narrow margin upon which to 

base a decision to ietrol‘it arid maintain this unit. At about 1% of the total NPVRR 

of the total system cost, this tiarrow window could easily be violated by 

uncertainties in the model, forecast fuel and emissions prices, or capital 

21 

22 

This cornporient ol‘ the re-anal ysis alone should cause Llie Cornlmiies to 

reconsider their decision to retrofit the Brown 1 & 2 units. 

23 Q 
24 

2s A. 
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What is the result of the re-analysis e x ~ ~ ~ l m ~ n g  the ~ ~ d d ~ t ~ o n a ~  cost of §e 
and the mid-ranage gas price at these stationas? 

Combining the mid-range gas price re-analysis and the avoided cost of not 

building SCR at these stations has  a dramatic impact 011 the retire/retrofit 

decision. The results of this analysis are shown i n  ~ x ~ a ~ ~ i t  JHF-IF2, Box 6. Our re- 

analysis indicates that retrofitting Brown 1 (PL 2 would result in a NPVRR loss of 

$1 46 million to the Companies, and is an inelll-icient  solutio^^. 
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The Ghent 2 and Mill Creek 1 (g, 2 units are also diminished i n  benefit to $441 

and $270 million NPVRR relative to a retirement decision, significantly down 

from the billion dollar benefit suggested by the Companies’ original analysis 

5 7. e a r  

6 oes the Conmpanies’ model a dress the risk of carbo dioxide emission~s 
7 uaaitigat~on? 

8 A 
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No. The Coinpanies make no reference to recent legislative proposals to mitigate 

carbon dioxide (CO.) emissions or to the existing Greenhouse Gas Tailoring Rule, 

finali/ed in May 20 10, which requires tliat projects that increase GHG emissions 

substantially obtain air permits that regillate these emissions. These actions coulcl 

reasonably impose a cost on the emissions of CO1. 

13 
14 

1s A 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Are any of the carbon dioxide risks currently a p p ~ ~ c ~ ~ ~ ~ ~  or  is future 
legislative or regulatory action required before the risk exists? 

Cnrrent regulations impose a risk on the Companies’ fleet 01’ coal-l‘ired power 

plants. Under the Greenhouse Gas Tailoring R d e ,  i f  a inodification to a power 

plant will cause an increase in greenhouse gas emissions of 75,000 Lons per year 

and the total emissions froin the plant exceed 100,000 tons, then the plant must 

control its greenhouse gas emissions with the best available control technology 

(BACT). The Companies anticipate in the “no retirements” Strategist run that 

some of their coal units-units that are receiving major environmental 

inodi fications-would increase GHG emissions beyond this threshold in the next 

few years Therefore, it was coinpletely unreasonable for (he Companies to not 

address this regula t ion I 

25 

26 A 

27 

28 

29 

hy does the ~ ~ n ~ a p a n ~ ~ e s ’  Back of a 6: 3 price represenat a risk to ratepayers? 

The vast majority of  scientists who study climate change and climate change 

impacts, mysell included, have concluded that unabated greenhouse gas 

emissions, particularly emissions of CO?, pose an extraordinarily large risk to 

human societies and economies. These risks and costs will become increasingly 
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1s 

I6 

17 

1s 

19 

20 
21 

22 

23 

24 

25 

26 

27 

25 

obvious i n  the corning years arid decades as the damages to comrnunities, 

ecosystems, and species mount. This risk cannot be addressed without significant 

reductions in CO2 emissions, a large share of which come from the power sector. 

Assuming federal policy will ulti~nately address this problem, at some point in the 

not-too-distant future, coal-fired power plants will be required to either cease 

operations or make capital investments to capture and permanently store CO? 

emissions (using technology whose nature and cost are not known today), or pay 

others to do so in their stead. Power producers will likely realiLe these regulations 

as a cost imposed on CO? emissions. 

Due to the increasingly contentious politics associated with regulating CO? and 

other greenhouse gases, i t  is uncertain when such regulatory or legislative actions 

might occur. However, if the weight of evidence does eventually prevail, il is my 

opinion that there will be no choice but to find mechanisms to reduce CO? 

emissions; those actions would alinost certainly iinpose costs on sources with 

large CO? emissions, such as coal-fired power plants. 

The Cotnpanies’ failure to address CO? risk results in 110 carbon price at  all. I t  is 

my opinion that this is an extremely unlikely scenario, and this failure to plan for 

a likely signilicant future costs poses a major regulatory risk for L,G&E/KU 

customers. 

ave you evaluated 2 cost coulld impact t 
decision to retrofit vcrsus retire asnits of their coal lt1wt‘? 

Yes. 1 have conducted n re-analysis of the Companies’ plan implementing a inid- 

range CO? price as forecast by my firm, Synapse Energy Economics, attached as 

-4. The Synapse forecast was produced in February of 201 1, and 

represents the marked uncertainty in how and when greenhouse gas prices might 

apply. The forecast is a public document explaining background, state and 

regional initiatives, analytical estimates, anti the recommended Synapse 20 1 1 CO? 

price forecast for planning purposes. 
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22 

23 

24 
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26 

27 

28 

For tlie purposes of this case, I have tested the re-analysis with the Mid, or 

Expected, CO? Price Forecast. This CO? price starts at $15/toll (20 10$/short ton) 

in 2018 and climbs to $50/1011 in 2030. The levelized cost is $26/ton over tlie 

period 20 15-20.30. 

1 used a straight-line extrapolation to extend the Synapse Mid C02 price through 

2040, and adjusted the price from constant 2010s to nominal dollars at the 2.18% 

inflation rate consistent with the Companies effective natural gas price inflation 

rate (see rebuttal witness Sinclair workpapers). Sierra Club witness Ms. Wilson 

incorporated these CO? prices into the re-arialysis. 

rices you used in the re-arnaiysis similar to COZ. prices utilized 

Yes. In the Companies’ 2008 IRP they iricluded CO? pricing in their  nodel ling. 

The Coinpallies utiliLed an  intermediate and high carbon price, similar in 

magnitude to our price estimate. The Coinpanies noted that it needed to account 

for these costs because of risks associated with future regulation or legislation. 

As with the corrected gas price analysis, a CO? price tends to f‘avor gas 

replacement relative to coal, therefore drawing down the NPVRR benefit of 

maintaining any units in the coal fleet. BE 

of using on!): the Synapse Mid COz price on the NPVRR of each retirehetrofit 

decision, leaving the Companies’ original gas and SCR assumptions intact. 

Imposing the Synapse Mid CO? price results in an economic loss at Brown 1 gL 2 

of $ 157 million, at  Mill Creek 1 8L 2 of $20 million, and even Glieni 1 of  $4 

mi 11 ion. 

ibit .BIF-E2,, Box 5 shows the effect 

Using a mid-range gas price provided by the Companies’, and imposing a CO, 

price risk 011 tlie Ileet, the retrofit/retire decision changes for much of the lleet 

under consideration - barring Trimble County 1, Ghent 4, and Ghent 2, all of the 
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1 

2 

other units are rendered non-economic relative to tlie Strategist replacement 

3 

4 

5 

Finally, applying all three revised assumptions to the inodel results i n  an apparent 

non-economic performance of a11 but the Triinble County 1 and Gherit 4 units (see 

7 Q wo id you s ~ ~ a a ~ ~ ~ r ~ ~ e  your re-amilysis ~ i ~ a d ~ ~ ~ ~ s ?  

8 

9 

10 

1 1  

12 

1.3 

14 

I stipulate tliat while the Coinpanies have constructed a reasonable and lhoughtf~il 

approach to evaluating the retrofitlretire decision for each of their coal units, basic 

fundarnental inputs into the Companies' inodel are flawed, tainting the arialysis 

and ultirnatel y exposing ratepayers to unnecessary risk. Any one of these three 

Ilaws-gas price forecasl, SCR requirements, or tlie risk of a COZ price- 

demonstrates tliat some of the units for which L,GRCEIKU is requesting CPCN and 

an environ~iiental surcharge are not economic. 

1s 

16 

17 

Using any two of these corrections i n  concert clrarnatically changes the 

Coinpanies' decision lo retrofit at lens1 tlie Brown I RC 2 units, and calls into 

serious question the cost-effectiveness of upgrading other coal units as well. 

I8 

19 

20 

21 coal fleet. 

The risk that the Cornpanies will be exposed lo by a CO:! price is by 110 means de 

inir?imis, and yet i n  this analysis, the Companies has failed to review this risk - 

much less assessed how it could change the forward-going economics of their 

22 

23 

24 

I find that the Brown 1 RC 2 unit retiofit is a high risk, and likely a net loss under 

reaso~id?le mid-range assumptions, and that the Companies' gas price and CO3 

assumptions overstate tlie benefit realiLed by maintaining these units. 

23 By the saiiie virtue that the net benefit of rnaintsining Brown 1 &. 3 with an  SCR only assumption (Box 
1) might be considered a solution "in the noise" at $31 million NPVRR, the retirement of Glicnt 3 and Mill 
Creek 3 in  this scenm-io (at -S24 and -$43 million, respectively) might also be considered "in the noise" 
Clearly, should a CO. price be implemented, the regional impact would be significant and thus thesc 
retirenicnts should be considered wjtliin the context of regional changes as well. 
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16 

17 

18 
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20 
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22 

23 

There are. I have concerns with: 

the 1 arge-block capaci ty additions, 

the lack o l  transactions with other cornl~nies, 

emergency energy costs, 

the order in  which uilits are chosen lor retirement, and 

63 the Cornpanies’ assumed SO? and NO, prices. 

!ease explain what you mem by “+large-blocB~” capacity a ~ ~ i ~ ~ o ~ s ,  and why 
ehae is a concerBP. 

Central station power plants are constructed i n  discrete sizes. This can present 

challenges for system planners, in  that capacity additions may result in  excess 

capacity for some period 0 1  time, and related cliallenges in terms 01 planning 

analysis and modeling. 

In this case, the gas combined cycle plant that is called upon in the Strategist 

model i n  or around 2016 is roughly 1000 MW in capacity. This is quite large for 

a system the siLe of LGRLEII<II, which lias an annual peak demand of about 7000 

MW. 

The graph shown in igaere 3, below, illustrates the “large-block” issue i n  two 

clifl‘erent cases - i n  red, the case in which there are no retirements and in green, 

the “maximum” retirement case where Tyrone 3, Green River 3 RL 4, arid Cane 

Run 4-6 are all retired in 20 1 6.’4 

Scciiaiio using Coinpanics assumptions 2.I 
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In the “no retirements’* case, a single 1000 MW 3x1 uni t  is built in  2017, 

exceeding the capacity requirement by 700 MW in the first year, and 

leaving an overbuilt system through at least 2022. 

@ III tlie ~onipttnies’ i ‘~i iaxi~n~~ni  retirements” case,” tlie total capcily of 

retired units works out to exactly the rated capacity ol‘ the 3x 1 gas unit, 

and thus there is nearly a perfect replacenient i n  20 16. Thereafter, the 

supply echoes the “no retirements” scenario, offset by one year. 

LG&E and KU Peak Demand LL Supply Capacity 
11,000 

10,500 

10,000 

9,500 

9,000 

8,500 

Retire TY GR C R  

Total Company Peak Demand Strategist 

8,000 

7,500 

- 1  

7,000 - 

6,500 

6,000 
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

8 

9 
10 

1 1  

12 

Figure 3. Pcak denland, sunimei capacity I cquircinent (assuming 16%~ target icscrve margin), and 
suppl p i i i  two cc ti reh c trot i t cascs . 

The Companies’ chosen modeling constraints that require the system to be 

overbiiilt by large margins is what 1 mean by “large-block” problem. 

Not naincd as such by tlic Cotiipany, but the sceiiaiio in  which Tyrone 3. Green River 3 & 4. and Cane 3 

Run 1-6 are a11 rctircd. 
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I6 

17 

18 

19 

20 
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22 
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24 

I ?  

25 

26 

27 

28 
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30 

There is a large mismatch between the siLe of the commonly chosen 3x1 gas CC 

and the coal units avdable for potential retirement. One of the confounding 

circumstances that occurs is when a sinal1 u n i t  is retired, or considered lor 

retirement, but there are only large iinits available for replacement. 

For example, take the case of the “inaxiniiiin retirements” case above, where the 

combination of six retiring units in 20 I6 works out to exactly the &e of a 3x 1 gas 

CC, and thus a “perfect” replacement. The next uni t  that the Companies analy/e is 

Mill Creek 4, which is 544 MW. The model chooses to build two 3x I CCs in  

2016 to inake up the gap, overbuilding by 363 MW, and advancing a large capital 

expenditure forward by two years (from 2018 to 201 6), which would inflate (he 

NPVRR of this scenario unnecessarily. 

laat can1 be dme about this 6‘’llarge-block’9 issue i ~ 1 ~ ~ ~ ~ ~ n ~ ,  alrsd in actual 

In  conducting utility system planning i t  ~naltes sense generally lor the capcity 

addition options to have a resemblance in siLe to the particular capacity decisions 

being made, and to inaxiini~e flexibility where feasible in the system. In other 

words, if the focus of the analysis is upon coal units siLed at about 100 MW then 

you can miniiniLe the large-block problems by orfering the model replacement 

capacity additions available in 100 MW si/e. Also, i t  is informative to look at 

capacity increments in terms relative to annual load growth. In this case, the 

annual load growth projected by the Companies, and input to Strategist, is aboul 

100 to 200 MW per year. So capacity additions of 1000 MW represent anywhere 

froin five to I O  years of load growth. I t  is, i n  my opinion, inore reasonable lor 

modeling purposes to have iniiltiple additions that represent two or three years of 

load growth, so that the model results are smoother and less subject to erratic 

noise caused by the large additions of unneeded capacity i n  a particuIar year. 

In the actual system expansion, adding inore reasonably s i 4  increments of 

capacity can help to avoid having customers pay for excess capacity lor long 

periods of time, and the rate shock and economic issues that it can engender. One 
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way that utilities can avoid these problems ( i n  inodeling and in actuality) is to 

share capacity additions. II a 1000 MW combined cycle plant tridy offered 

significant efficiencies or economies of scale, then perhaps two companies coulcl 

partner and co-own the construction project ol such a plant. Indeed, there are 

likely many utilities across Kentucky and the larger region that are facing similar, 

if not identical, retrofithetire decisions as the Companies, ancl on the same 

timescale. In this case, the Coiiipanies should consider iriodeling incremental 

shares of a large, cost effective natural gas plant, as if it  were to be a shared 

expense with other utilities in similar positions. 

10 ere otlacr issues of CoPncerai with & 
11 in the Strategist n1ode1? 

12 

13 

14 

Yes. The model inputs suggest tliat the 3x 1 CC uiiits are rated at 1009 MW, but 

provide only peak capacity of 907 MW, an irnusually large de-rating lor a new 

and ostensibly quite elficient unit. 

15 

16 

17 

18 

19 

20 

21 capacity and energy replacement. 

Also, results froiii the Strategist model, provided by my colleague Ms. Wilson, 

suggest that these very large CC units are run at extremely low capacity factors - 

25% to 33%, or well below what is expected from a baseload-capable unit. While 

we have not had the opportunity to explore these issues yet in greater depth, 

intuitively i t  seem as i f  a combination of fewer gas CC units and either pealters 

or additional deinand response (or both) could provide a more cost-effective 

22 
23 other c0~~ppa~1ics”? 

24 A 

2.5 

26 

27 

28 

i n  when yon say that there is a pro 

Well, the problem is really that the Companies’ Strategist model treats its system 

in nearly coinplete isolation from neighboririg iitililies and other generators in the 

region. In ieality, the Conipanies are very well interconnected with their- 

neighbors and the investment in the transmission that niakes that possible is in 

rates that their customers pay. 
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2.7 

roader regional systemaa ill 
~ c o ~ ~ ~ ~ ~ ~ ~ s  of retiring specific c o ~ ~ ~ - ~ ~ r ~ ~  power 

111 general, the availability of purchasing energy 14.01ii others, either bilaterally or 

through MIS0 Inarltets, wo~ild present additional resources that could play a part 

in the energy mix replacing the generation that woiild otherwise have coine from 

the retired units over a 1  leasr short periods of time or for fairly limited capacity 

recluireineiits. By inodeling its system in isolation in Strategist, the Companies 

have unrealistically restricted the range of potential sources of replacemelit 

energy, therefore encumbering the model artificially in regards to efficient 

retireinen 1, 

at is your concern with e ergency energy costs in the ~morleP? 

A I n  the Strategist inodel, the Coinpaiiies have included an extremely expensive 

source of power purchases, emergency power. Typically, einergericy power is 

regarded as exactly that, a resource of last resort when nothing else is available. 

The Companies have assumed that the cost of this energy is S 16,600 per MWhZ6 - 

or several hundred times as expensive as typical power sources. 

This very high “emergency energy” price represents the costs incurred or reported 

by customers who suffer interruptions in service In fact, there are riuiiierous 

other lower cost measures that can be, and are, called upon before intei-rupting 

service. These i~iclude purchases from other companies, calls for demand 

response, arid various emergency operating procedures. These do riot appear to be 

adequate1 y represented in the Companies’ inodel . 

In the inodel results, emergency energy represents only a fraction of the total 

system energy - anywhere from 80 MWh to 5,400 MWh per year, or something 

like 0.00 1 %I to 0.01 %I 01’ total energy recluireinents in the LG&E/KU system - arid 

yet the total costs of this energy reaches up to $90 million in some years and 

cases. 

”’ The S 16,600 vuluc icmains constant throughout the study period, implying that the cost diminislies in 
real tcrins over the annlysis period 
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16 

Costs of $10-S90 inillion are sinall i n  comparison to the total production and new 

unit capital costs seen i n  this model on a 1 1  annual basis (between 0.5% and 4%~), 

but where these values become extreinel y iinportant is in the difference between 

the Strategist runs, particularly for marginal units. It is unclear what threshold the 

Companies would require in order to determine i f  retirement or retrofit is the 

better option, and the difference between the NPVRR of the emergency power 

might, in some cases, exceed the cost difference between two scenario runs. For 

exarnple, as indici~ted in Exhibit CRS-2 towitness Sclmm’s rebuttal testimony, 

high emergency energy costs consistently favors the retrofit decision Of note, 

using a S 16,6OO/MWh charge rather than, for exaInple, a cost of S I,OOO/MWh 

favors the retrofit 01’ Mill Creek by $76 million, and Brown I CPL 2 by $23 million. 

I conclude that, even for these li~rward-planning exercises, it is quite critical to get 

this value correct and justified. 

17 
IS 

19 A 

20 

21 

22 that: 

able to give an example whcre tlw cost OB’ emergerncy ell1ergy co 
tip the balance in this analysis? 

Yes In the 201 1 Air Compliance Plan (Exhibit CRS-I), h e  explmafion next Lo 

the Cane RUII 6 analysis explains that even though the NPVRR favors retrofit, the 

difference is quite sinall - only S S  million. The Companies explain (Section 4.25) 

23 

24 

25 

26 

I f  the Companies install controls on Cane RUII 6 and the PVRR of 

a future expenditure not conteiriplated in this analysis exceeds $8 

million, installing controls is not the least cost option. Because the 

possibility of this occurring is considered high, the Coiiipanies do 

27 

2s 

not recommend installing environmental controls on Cane R U I ~  6. 

Cane Run 6 will be retired when the air regulations take effect. 

29 

30 

In contrast, under the section “Future Environmental Costs“ in the Sensitivity 

(Sectiori 2,3), the Companies explain thal: 
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4 

5 Companies’ curl elit recommendation. 

Because inore stringent NO, emission reduction requirements in 

the future could require the construction 01 SCRs on some or all of 

these units, the Companies considered the cost of potential controls 

and whether these costs could be incurred without changing the 

6 

7 
8 

9 

The Co~npariies goes 011 to exp1:ii~i that the net value of Brown 1 & 2 in their 

analysis is $228 million, arid the NPV of installing SCRs on these units is $195 

million. The net difference, $33 inillion is, according the Companies, sufficiently 

large enough to justify the continued we of the units. 

10 

1 1  

12 

13 

14 

However, the NPVRR differences between scenarios due to the “emergency 

power cost“ can quiclily diminish the $33 niilliori dollar value and feasibly change 

the results of the analysis. Indeed, witness Slram’s rebuttal testimony would 

suggest that this value could be only $10 million net benefit if the cost of 

emergency energy is closer to $ 1000/MWh rather than $1  6,600/MWh. 

15 

16 A 

17 

I8 

had is your concern wit11 e Companies’ so2 and N 

I n  the concurrent 201 1 IRP, the Companies show their forecast of SO? and NO, 

prices. These prices start at S 19 and $460/ton of pollutant, and drop to Lero by 

201 4 - remaining at Lero tliereafter. 

19 

20 

21 

22 

23 

24 

The Companies will have the opportunity to trade SO? and NOx allowances 

within the state arid outside the state to a lirnited extent under the CSAPR rule, 

and should therefore carefully evaluate the opportunities arid opportunity costs 

associated with selling excess allowances through retirement or retrofit or 

purchasing allowances i f  plants are not retrofitted. The Companies should 

incorporate these costs into the Strategist model. 

25 Q So why are the Coanpanmies’ SO2 anad N 

26 A 

27 

28 

They are much lower than the prices predicted by the EPA. hi its Regulatory 

lrnpact Assessment for the CSAPR rule, the EPA predicts that SO? prices in the 

Group 1 Trading Program (of which Kentucky is a member) at approximately 
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S 1000/ton in 201 2 and $1,100 i n  20 14, while NO, prices in the oLone season 

trading program (of which Kentucky is also a participant) will reach up to $1,500 

i n  20 14 - a far cry from Lero. 

4 

5 

6 

7 calculus. 

While I have not produced a prediction 01 SO? and NO, trading prices aftel 2014, 

I believe it is incumbent on the Companies to carefully assess those costs and 

oppoi tunities, as they have the potential to change the Companies’ retire/retrofit 

8 Q  
9 

10 A 

11 

12 

13 

14 

1s 
16 

17 

ave a coincerni with e order of retire 
Compani es? 

Yes. 1 tinderstand that the Companies evaluale the cost efficacy of maintaining 

their fleet on a iinit-by-unit basis. Each time a unit is found to be non-economic in 

the retire/rt:trofit analysis, it is assumed to be retired in year 20 16, as part o f  the 

base case. In this stepwise system, units which are analyLed early are compared to 

a ‘‘no retirements*’ or at least “few retirements“ scenario, while units which are 

analyLecl late are compared against a “many retirements” scenario. Each time a 

unit is retired, the remaining units, by virtue of being in a “closed” system, 

iiici ease in capacity factor and therefore look marginally more economic. 

18 

19 

By the time we examine the last units in this system, those units may looli Tar 

mole ecoiiornic than i T they were considered lirst. 

20 

21 A 

22 

23 

24 

25 

26 

27 

28 

29 

palllies do to rectify this ~ ~ o ~ ~ e n n ~ ?  

I understand that there is a legitimate question raised by retirement, in which 

remaining units may indeed have to tnalte up some of the energy lost by retiring 

other units; therefore, I do not fiindmentally ob-ject to this sort of test. However, I 

would suggest that the Companies should test each unit’s cost effectiveness 

against tlie “no retirements’’ case, determine which units will be least cost 

effective going fol-~t~al-cl  rather based on current operations and choose to retire the 

least ecoiiornic units first. This sort of re-ordeiing of the analysis should happen in 

parallel with the evaluation of the emergency energy price, mort: mid-sired unit 

replacement (or large unit shares) options, and realistic connections between 
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LG&E/KU and neighboring utilities. Given tlie immense dollar amounts at stake 

and iiiinor expense of computer time and analysis labor, as well as the multi- 

decade length of the coininitmerits involved, the company could feasibly find 

inore optimal retireineriI/i.etrofit solutions. 

I believe that these types of adjustments would inalce for a less noisy and inore 

realistic solution by which to judge the merits 01 granting CPCN. 

ave you corrected these Strategist pro %ems for your testi 

No. We have hrtd to prioritiLe the efforts of this re-analysis given that we had a 

limited period of time in which to complete it. We chose to locus only on tlie 

innost pressing concerns, described in the re-anal ysis sections. 

Are there issues and C ~ P ’ Q ~ S  in t e company’s use of Strategist 
that you’ve ~ ~ l e n ~ ~ f ~ e ~  iam this tes~in~Io~Iy? 

There i m y  be other issues and errors I have presented in this lesLiaioiiy all of the 

pr~bleins arid concerns that I have identified at this point i n  time. That does not, 

of course, mean that there areri ’ t  other- problems with the inputs or inethodology 

that have gone unnoticed System modeling is a coiiiplicated matter, and it 

should be done carefully and thoughtfull y. 

hat are your colracli 

In m y  opinion, the company has used a series of input assumptions in their 

retire/retrolit model that do not adecluately rellect ratepayer risk In addition, I 

have identified a number of concerns with the Cornpanies’ modeling framework 

and assumptions, but have not had the opportunity to  assess how much these 

problems impact the retire/retrofit decision. Basing resource decisions on those 

assumptions and methodologies would burden the Companies’ ratepayers with 

substantid and unnecessary costs and risks. 

By correcting the company’s natural gas piice lorecast, a move that the 

Companies appear to endorse as evidenced in  theii late-breaking “Supplemental 
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Analysis” filed on September 14, 201 1 ‘, the economic merit of retrofitting the 

Coiiipanies’ coal-fired units diminishes significantly. A simple correction to the 

gas price should result i n  [he decision to retire Brown 1 RL 2, rather than expend 

additional dollars on retrofitting these uni  ts. 

9 

10 

11 

12 

13 

14 

1s 

The Companies’ assessment of the requirement for SCR reciuireirierits at Brown 1 

& 2, Ghent 2, and Mill Creek 1 & 2 is inaccurate and understates the significant 

risk that these tinits will require rigorous NO, controls to coinply with both 

current and pending o~orie rules. Even accepting the company’s gas price 

forecast, the risk of SCR at Brown 1 & 2 should result i n  the choice to retire, 

rather than retrofit these units. When the mid-range gas price forecast is utilired 

and under the circuinstance that SCR is required, Brown 1 RL 2 are clearly non- 

economic and pose a marked risk to ratepayers The Mill Creek 1 RL 2 units 

remain marginally economic, but would certainly be considered high risk under 

this circuinstance and that is only if all the other erroneous assumptions and 

metliodol ogies are ignored. 

16 

17 

18 

I9 

20 

21 

Finally, I believe that the lack of a CO? price (or a range of CO? forecasts) i n  the 

Compinies’ model inappropriately exposes the Companies and their ratepayers to 

substantial costs for carboil regulatory risk. Indeed, applying a mid-range CO? 

price to the forecast results in  the marked reduction in cost-effectiveness of all of 

the Companies’ coal units. Applying both the CO2 price arid the adjusted natural 

gas price makes much of the KU/LGE fleet appear non-economic. 

24 o First, under most reasonable assumptions, retrofitting and operating 

2.5 

26 

27 

28 

29 these units. 

Brown Units I &, 2 is anywhere from inarginal to non-economic, relative 

to replacement with natural gas. Therefore, I recommend the Coininissiori 

deny CPCN l01 these units. It is unlikely that a re-analysis of the risks to 

Brown Units 1 & 2 would result in a dramatically different outcome for 
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7 

8 

0 Second, a corrected gas price and mid-level CO? price appears to render 

much of the I<UIL,GRLE lleet ~ioi~-econo~~iic. However, in absence of more 

in for ma ti on a bout replace men t capacity av  ai 1 ability and tr ansmi s si on cos IS 

and availability, a specific cowse of action for these other units cannot be 

recoinineiided at  this time. Instead, it is incumbent on the Coiripanies to 

assess these costs and risks comprehensively prior to requesting a CPCN. 

The net irripact oP these considerations is tlmt I recoirirrieiid that, in this docket, the 

Coininission deny the requested CPCNs 
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Sierra Club 
KY Case No 201 1-00161 / 00162 

Exhibit JlF-E2 
Witness Jeremy Fisher 

Net Present Value Revenue Requirement (NPVRR) of 
Installing Controls vs. Retiring and Replacing Capacity (Million 2010$) 

Nominal Dollar Analysis & Wood Mackenzie Gas Prices - October 31, 2011 

Tyrone 3 -13 
Green River 3 -80 
Brown 3 
Cane Run 4 

Ghent 3 914 

Ghent 1 

Mill Creek 4 
Trimble County 1 

Mill Creek 3 
Ghent 2 1,139 
Mill Creek 1-2 1,022 

IBrown 3 3681 

-67 
Cane Run 4 
Cane Run G 

Ghent3 
Ghent 1 430 

Mill Creek4 484 
Trimble County 1 654 
Ghent4 727 
Mill Creek 3 423 

Ghent 2 728 
Mill Creek 1-2 530 

Nominal Wood MackenizeGas Price' i SCRs 

Tyrone 3 -59 
Green River 3 -66 
Brown 3 368 
Canc Run 4 -240 

Cane Run G -67 
Brown 1 - 2  [TSCR) -146 
Cane hun 5 -193 

CPCN Results, Landfill Year Correcteo 
Tyrone 3 -13 
Green River 3 -80 
Brown 3 

Cane Run 4 

Ghent 3 921 
Ghent 1 

Mill Creek 4 
Trimble County 1 
Ghent4 

Mill Creek 3 
Ghent 2 1,146 
Mill Creek 1-2 1,022 

SCR at Brown 1 & 2,Ghent 2, ana M,lI Creek 1 & 2 

Tyrorie 3 -13 
Green River 3 -80 
IBrown 3 6031 

Cane Run 3 -87 

Cane Run 5 -5 7 
IGhent 3 9211 
Ghent 1 800 

Mill Creek 4 859 
Trimble County 1 996 
Ghent4 1,161 
Mill Creel: 3 756 
Ghent 2 (tSCR) 858 
Mill Creek 1-2 (tSCR) 762 

[If NPVRR relative to no retirement scenario I 

+Wood Mackenzie Gas and/or 
Synapse Mid C02, Nominal 

Ghent 3 

422 
177 

Mill Creek 4 
Trimble County 1 
Ghent4 
Mill Creek 3 

Trimble County 1 Trimble County I I Ghent4 751 96 

Ghent 2 (+SCK) 
lAll Creel: 1-2 (+SCR) -824 
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Commonwealth of 1 

) 
Massachusetts 

Dr. Jeremy Fisher, being first duly sworn, states the following: The prepared Corrected Direct 
Testimony (Public Version) and associated exhibits filed on Wednesday, November 02,201 1 
constitute the direct testimony of Affrant in the above-styled cases. Affiant states that he would 
give the answers set forth in the Corrected Direct Testimony, Public Version, if asked the 
questions propounded therein, Affiant further states that, to the besj of his knowledge, his 

.-- 
S'CJBSCRIBED AND SWORN to before %&his 2 day of v)ffle&~ ( 201 1. 



[Errata Sheet - Direct Testimony of Jeremy Fisher, Ph.D., Commonwealth of Kentucky PSC - DRAFT - 
11.1.1 I ]  

On page 2, update the Table of Contents page numbers to the following: 

1 

2 
7 
.3 

4 
5 

6 

7 

8 

9 

10“ 

1 Introduction and Qualifications .> 

Environmental Regulations Faced by LG&E/I<U 

Sumi~iar y and Coiicliisions 6 

12 

Synapse Retire/Retrofit Re-Analysis 17 

Gas Pi ice Correction 20 

Costs for SCR at Brown 1 & 2, Ghent 2, and Mill Cieek 1 & 2 26 

Carbon Mitigation Risk 32 

Re-Analysis Findings 35 

Additional Analytical Concerns 3 6 

Conclusio~is 44 

On page 5, insert a new text following line 11 that reads (in bulleted format): 

e Companies’ Discovery responses and rebuttal testimony. 

On page 5, following the insertion above, insert new text that reads: 

Q 
A 

Is this document the same as your originally filed direct testimony? 

It is not. Significant new information has come to light since the original filing of my original direct 

testimony, and the Companies have changed at least one underlying set of assumptions, both of 

which regard forecast natural gas prices. Between the new information from the Companies and 

the new underlying assumptions, it seemed to be helpful to both correct my original direct 

testimony, and modify my recommendations in light of the new information, submitting a singular, 

clean record. I will discuss these changes in more depth later in this testimony. 

On page 5 at line 14, strike “Unfortunately, no, because” and replace with “To the best of my knowledge. 
In my original testimony, I noted that” 

On page 5 at line 14, insert a quotation mark before “the Companies” 

On page 5 at line 16, insert “response” between “supplemental” and “included” 

On page 5 at line 18, insert a period and a quotation mark after “the testimony” 

On page 5 at line 18, strike “I am delivering today. As this information was received only 36 hours before 
my testimony was due, I have not had adequate time to assess the Companies’ new analysis or its 

1 



On page 5 at line 18, strike “I am delivering today. As this information was received only 36 hours before 
my testimony was due, I have not had adequate time to assess the Companies’ new analysis or its 
implications. I intend to file supplemental testimony that will review the Companies’ latest changes.” 
Replace with“ “The range of natural gas price forecasts explored by the Companies in that supplement 
appeared to support my contention that the Companies’ gas prices were too high, but I was not given 
access to these new forecasts until October 17, 201 1, nearly a month after I filed my testimony.” 

On page 5, strike lines 22 through 28. 

On page 6, strike lines 1 and 2. 

On page 6 at line 6, strike “Exhibit JIF-2” and replace it with “Exhibit JIF-E2” 

On page 6 at line 9, strike “Exhibit JIF-3” and replace it with “Exhibit JIF-E3” 

On page 6 at line 15, insert a space between “CPCN” and ‘ I / ”  

On page 7 at line 1, strike “are outliers” and replace with “inappropriately bias a retirehetrofit decision 
towards maintaining older coal units,” 

On page 7 at line 2, strike “reasonable” and replace with “mid-range” 

On page 7 at line 19, strike the comma after “unit is retired” and replace with “is lower than the NPVRR of 
the case in which the unit is retrofit, the” 

On page 7 at line 20, strike “economic” and replace with “economical” 

On page 8 at line 5, strike “found” 

On page 8 at line 5, strike “errors in” and replace with “concerns with” 

On page 8 at line 6, insert a period after “framework” 

On page 8 at line 6, strike “which when corrected significantly change the outcome of this analysis, 
ultimately rendering” and replace with “The outcome of this analysis hinges on these assumptions, such 
that by simply examining a reasonable mid-range set of assumptions renders” 

On page 8 at line 7, strike “deeply” 

On page 8 at line 8, strike “which cast” and replace with ”casts” 

On page 8 at line 10, strike “contains the following errors,” and replace with “incorrectly characterizes the 
f 01 I owi ng e I em en t s , ” 

On page 8 at line 12, strike “The assumed future price of natural gas is highly inflated by the Companies;” 
and replace with “The Companies’ base-case natural gas price forecast appears to inappropriately 
represent the highest end of gas price assumptions;” 

On page 8 at line 22, strike “The Companies assume that replacement generation is only available from 
three types of natural gas plants, ranging in size from 493 to 907 MW, forcing the model to only evaluate 
u n d u I y expensive a It ern at i ves that present pot entia I I y no n - o pt i m a I so I u t i o n s I ” And replace with “The 
Companies assume that replacement generation is only available from three types of natural gas plants, 
a single-cycle turbine of 194 MW, and two combined cycle sized at 605 and 907 MW (summer capacity), 
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respectively These large-size combined cycle units are larger than many of the coal units under 
consideration, forcing the model to only evaluate unduly expensive alternatives that present potentially 
non-optimal solutions.” 

On page 9 at line 20, strike “correcting the Companies”’ and replace with “using a mid-range” 

On page 9 at line 24, strike “mainstream” and replace with “mid-range” 

On page 9 at line 26, strike “mid-level” and replace with “mid-range” 

On page 10 at line 3, strike “JIF-2” and replace with “JIF-E2” 

On page 10 at line 22, strike “but using either a more realistic gas price or evaluating the cost of SCR or 
utilizing a COz price makes the retirementhetrofit decision of Brown 1 & 2 essentially a break-even 
decision ($2, $34, or $1 8 million NPVRR, respectively - found in Exhibit JIF-2 Boxes 3-5). Using the 
corrected gas price in concert with anticipated costs of SCR strongly favors the retirement of Brown 1 & 2 
(a loss of $1 93 million NPVRR relative to the non-retirement option - found in Exhibit JIF-2 Box 6)“” And 
replace with “but using either a mid-range gas price or evaluating the cost of SCR or utilizing a COz price 
makes the decision to retrofit Brown 1 & 2 anywhere from risky to a net loss ($49, $34, or -$I57 million 
NPVRR, respectively -found in Exhibit JIF-E2 Boxes 3-5). lJsing the mid-range gas price in concert with 
anticipated costs of SCR strongly favors the retirement of Brown 1 & 2 (a loss of $146 million NPVRR 
relative to the non-retirement option - found in Exhibit JIF-E2, Box 6)“” 

On page 11 at line 6, insert “Utilizing a COz price” before “in concert with corrected” 

On page 11 at line 13, insert “either” before “the Companies”’ 

On page 11 at line 13, strike “analysis is corrected and in particular when the reasonable risk of NO, 
reductions through SCR is considered.” and replace with “gas or C02 forecasts are adjusted to mid-range 
values. or when the reasonable risk of an SCR at the units are considered.” 

On page 11 at line 14, strike “Further, I believe that the economic merit of retrofitting Mill Creek units 1 & 
2 is called into question in light of the new gas price and SCR risk. Both of these sets of units, and 
others,” and replace with “In general, the risk of carbon prices poses a significant economic liability for the 
Companies.” 

On page 11, strike lines 19 through 22 

On page 13 at line 3, insert ‘I, as described below” after “exceptions” 

On page 13 at line 14, strike “After accounting for expected retirements, the Companies anticipate 
retrofitting their remaining partially-controlled units (Brown 1-3, Ghent 1-4, Mill Creek 1-4, and Trimble 
County 1) with flue gas desulfurization (FGD),” and replace with “The Brown 1-3 units have already 
installed a new flue gas desulfurization (FGD) system, and the Trimble County unit is already in 
possession of an FGD unit. Of the non-retiring units, the four units at Mill Creek are anticipated by the 
Companies to require new or retrofit FGD systems,” 

On page 15 at line 7, replace “company has” with “Companies have” 

On page 15 at line 11, replace “company” with ‘Companies” 

On page 16 at line 5, insert “exceed” after “are likely to” 
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On page 16 at line 13, replace “company” with “Companies” 

On page 16 at line 16, replace “company has” with “Companies have” 

On page 17 at line 11, strike “most” 

On page 17 at line 12, strike “retire” and replace with “take out of service” 

On page 17 at line 14, strike “its fleets” and replace with “their fleet” 

On page 17 at line 19, strike “uses” and replace with “use” 

On page 18 at line 5, insert “able to repticate the Companies’ originally filed results” after “We were” 

On page 1% at line 8, insert “Using identical input,” before “we were able to obtain” 

On page 18 at line 10, strike “The Companies results are shown in Exhibit JIF-1” and replace with “The 
Companies’ originally filed results are showing in Exhibit JIF-E2” 

On page 18 at line 20, strike “JIF-2” and replace with “JIF-E2” 

On page 19 at line 2, insert “under a reasonable set of assumptions” after “would change” 

On page 19 at line 12, strike “more mainstream” and replace with “mid-range” 

On page 19 at line 12, insert “as provided by the Companies” after “estimate” 

On page 19 at line 22, insert “others”’ after “consistent with” 

On page 19 at line 23, strike: “No. In recent years, the price of natural gas has dropped dramatically with 
the discovery of new plays and, while there is continued uncertainty about the future of natural gas prices, 
most analysts believe that the price will rise slowly over the next two decades. In contrast, the Companies 
estimate that the price will double in a decade. The Companies’ forecast as used in the Strategist model 
falls well-above other analysts’ estimates and rises more rapidly than others expect.” And replace with 
“The Companies have presented a range of gas price forecasts throughout this proceeding. The original 
forecast supplied by the Companies was outside the bounds of natural gas prices reflected by most other 
analysts.” 

On page 20, prior to line 3, insert a new question and answer, as follows: “Have the Companies provided 
alternative fuel price forecasts?” “Quite recently, yes. On September 14th, the Companies provided 
Supplemental analyses exploring the retirehetrofit decision with three more recent and lower price 
forecasts from PlRA Group, Wood Mackenzie, and IHS CERA, but did not provide the fuel forecast 
values. On October 17th, the Companies finally supplied the gas price forecasts from these three 
sources. Finally, in rebuttal testimony filed October 24, the Companies provided definitive information that 
their original forecasts were presented in nominal dollars and definitive information about the expected 
inflation rate for fuel costs,[footnote 71 thus partially explaining a large deviation from mid-range 
estimates. We have assumed that this same inflation rate, amounting to approximately 2.18% per year, 
applies to the other fuel price forecasts as well.” 

On page 20, insert footnote 7 as follows: “Annual deflators for fuel, as used by the Companies, are given 
in rebuttal witness Sinclair’s workpapers. Converting from nominal to real dollar values; the net impact 
amounts to an annually compounding interest rate of approximately 2.1 8%. The Company appears to use 
2.5% inflation rate for capital expenditures, 2% for variable O&M costs (and in the conversion of a 
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provided C 0 2  price) but does not inflate the emergency energy cost in the model, leaving it at $16,600 / 
MWh in each year.” 

On page 20, prior to line 3, insert the new question: “Are the alternative gas price forecasts consistent 
with others’ forecasts?” 

On page 20 at line 3, insert “Yes. When the 2.1 8% inflation rate is remove from the PIRA, Wood 
Mackenize, and CERA prices, the real value of these forecasts appears to fall within the range of other 
analysts’ estimates. As shown in” before “Figure 1” 

On page 20 at line 3, strike “JIF-3” and replace with “JIF-E3” 

On page 20 at line 4, insert “original” before “estimate” 

On page 20 at line 5, strike “as well as our recommended correction in black circles” and replace with 
“and the Companies’ proprietary, alternative forecasts (PIRA, Wood Mackenzie, and CERA) in shades of 
ora ng e. ” 

On page 21 at line 1, strike Figure 1 chart and replace it with this updated chart: 

On page 21, prior to line 4, insert “Expressed here in constant 201 0$, the Companies’ alternative 
forecasts appear to represent a reasonable range of high, mid, and low gas price forecasts.” 

On page 21, prior to line 4, insert a new question and answer, as follows: “Is it reasonable to use a high, 
mid, and low gas price forecast?” “It is. The use of a range of forecasts can help elucidate risk posed in 
an uncertain future. However, the Companies have chosen the highest of those prices to represent their 
“base case”. It appears that the Companies’ natural gas price forecast is at the high end of the range of 
forecasts given by other public and private entities.” 

On page 21 at line 4, strike “the” and replace with “your” 
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On page 21 at line 5, strike “In our re-analysis, we have used an HH forecast” and replace with “In the 
initial form of this direct testimony, we had used a natural gas price forecast” 

On page 21 at line 9, strike “The report reviews gas” 

On page 21 at line 9, insert the following new text and Table following “as other experts.” 

The Companies released their alternative natiiral gas price forecasts in the October 1 7‘h 

Supplemental Analyses. Of the three alternatives presented, the Wood Macltenzie price is most 

consistent with the AESC baseline forecast, and appears to represent a reasonable mid-range 

forecast. Therefore, we have chosen to simplify the record by adopting the Wood Mackenzie 

price from the Companies’ series of alternatives. 

Q 

A Yes. 

Would it stili be reasonable to use the AESC forecast of natural gas prices as a mid-range 
forecast? 

Q 

I4 

Please describe how you used the Wood Mackenzie natural gas price in the Strategist 
model. 

The Strategist model accepts natural gas prices in $/MCF,’ and in addition, it is apparent that the 

Companies have added a transportation or local price adjustment to the HH forecast and have 

set up the model to read gas prices as the highest annual monthly-average gas price. To adjust 

the Wood Mackenzie HH price to a burner-tip equivalent, we used a short conversion: 

First, we converted Strategist input prices back to $/MMBtu. Second, we extracted the seasonal 

gas price adjustment factors used by the Companies to adjust from the highest price month to 

monthly prices. We obtained the average of these factors on an annual basis (2010-2025), 

assuming that the average roughly represents the deflator from the highest price month to the 

annual average price. Next, we adjusted the “high” delivered price forecast (in $/MMBtu) to the 

annual average price, and examined the difference between this price and the Companies’ Henry 

Hub forecast (p4 of the Sensitivity Analysis [footnote 181). We assumed the resulting 

$0.35 to $0.40 adder was the local price adjustment from HH. This cost is similar to the premium 

estimated by the EIA for electric generation in East South Central region (including KY) relative to 

HH in 2010. 

’ Tlic priccs in tlic modcl. in  .Y;/MCF. icplicate lliosc given in tlic “Attaclimcnt to Rcspoiisc to KPSC-I Question No 
11“ which arc listed as  fuel costs in $/MMI3lu I t  is assumcd that the units iii  model. ratha than tlic discoven7 
response. arc corrcct 
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We then reversed this process for the Wood Mackenzie HH price, adding the delivery charge, 

dividing by the seasonal adjustment factor, and converting back into $/MCF. This revised value 

was exported back to the Strategist model. 

Retaining consistency with the Companies' assumptions, we held the nominal price of the Wood 

Mackenzie HH forecast constant from 2025 through the end of the analysis period, as shown in 

the Wood Mackenzie line of Exhibit JIF-E3, on page 2.  

[footnote 18: Found in Attachment to Response to SC/NRDC Production of Documents Question 

No. 16. 201 1 Air Compliance Plan Sensitivity Analysis. July 201 I] 

4, Were you able to reproduce the results given by the Company in the October 17'h 
Supplemental Analyses? 

We were not able to replicate the results exactly. As shown in Table 1,  below, we obtained 

similar, but not exact results. The tables below are similar to those shown in Exhibit JIF-EZ, 

where each value represents the relative net present value of installing controls versus retiring 

and replacing capacity. The Companies' results, from the October 1 7'h Supplemental Analyses 

are shown in the first box, while Synapse's re-analysis, using the same data, are shown in the 

middle box. The third box shows the difference between these two analytical results. 

Table 'I. Difference in NPVRR (201 I$) between Companies' Supplemental Analysis and 
Synapse Re-Analysis using Wood Mackenzie 201 1 price forecast. 

Brovm 3 357 
Cmc Run 4 -187 
Cane Run G -145 

1 

cane cui1 5 - 171 
IGhent 3 5201 

Grccn River 3 
Brown 3 

Ghent 3 529 

Trrmblc County 1 
Ghent 4 

Mill Crcek 3 
Glicnt 2 
MiIICreekl-2 5361 

Trimble County 1 
Glient 4 
Mill Crcck3 
Ghent 2 
Mill Creek 1-2 

Tyrone 3 
Green River 3 
Brown 3 
Cane Run 4 
Canc Run G 
Brown 1-2 
Cane Run 5 
Ghent 3 
Ghent 1 
Grcen River4 
Mil lCreek4 
Trrmble County 1 
Glient 4 
Mil lCreck3 
Ghent 2 
Mill Creek 1-2 

22 

-21 

-30 

We were not given the Companies workpapers, and so do not know why our results are not 

identical to the Companies, but it is possible that we may have adjusted the Henry Hub gas price 

to a local gas price using a different formulation than that of the Companies or used a different 

coal price than the Companies.[footnote 191 Regardless, there are no directional changes in our 

re-analysis, but there are changes in the magnitude of benefit realized through the retirement or 

retrofit of any given set of units. 
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[footnote 19: Synapse maintained the original coal price forecast used by the Companies in the 

201 1 Compliance plan.] 

On page 21, strike lines 10 through 18. 

On page 22, strike lines 1 through 12 

On page 22 at line 15, strike “Simply correcting” and replace with “By adjusting” 

On page 22 at line 15, strike “mid-line’’ and replace with “mid-range’’ 

On page 22 at line 16, insert a comma after “estimate” 

On page 22 at line 16, strike “made” 

On page 22 at line 18, strike “JIF-2” and replace with “”JIF-E2” 

On page 22 at line 18, strike “to $2 million, below the threshold at which the Companies decided to retire 
Cane Run 6 and well within the region of model noise.” and replace with “from $228 million to $49 million 
(or $39 million by the Companies’ calculation).” 

On page 23 at line 3 ,  strike “corrected” and replace with “mid-range” 

On page 23 at line 4, strike “very” and replace with “a” 

On page 23 at line 4, insert a period after “operation” 

On page 23 at line 4, strike “and, according to the Companies’ own stated risk preference, they should 
retire these units.” And replace with “While a lower gas price alone does not a priori render these units 
non-economic, I believe that other faults in Company assumptions quickly erode the remaining margin, 
including the inflated emergency energy cost assumptions (discussed later in my testimony).” 

On page 23 at line ‘7, strike “has” and replace with “have” 

On page 25 at line 17, strike “Figure 3” and replace with “Figure 2” 

On page 25 at line 21, strike “are so far out of compliance that it” and replace it with “have poor air quality 
that” 

On page 26 at line 7 ,  strike ”the” and replace it with “there is a risk that” 

On page 26 at line 11, strike “of SCR at these units” and replace with “that these units will need to install 
SCRs to remain compliant with the law” 

On page 28 at line 13, strike “JIF-2” and replace with “,JIF-E2” 

On page 28 at line 18, strike “fine” and replace with “narrow” 

On page 28 at line 26, strike “corrected” and replace with “mid-range” 

On page 28 at line 27, strike “corrected” and replace with “mid-range” 

On page 29 at line 1, strike “JIF-2” and replace with “JIF-E2” 
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On page 29 at line 2, strike “$193” and replace with “$146” 

On page 29 at line 4, strike “$377” and replace with “$441” 

On page 29 at line 5, strike “$137” and replace with ”$270” 

On page 29 at line 6, insert “Exhibit JIF-E2,” before “Box 1” 

On page 29 at line 14, strike “would require” and replace with “obtain” 

On page 29 at line 14, insert “that regulate these emissions” between “air permits” and the period. 

On page 31 at line 5, strike the paragraph beginning “Sierra Club witness Ms. Wilson” and replace with a 
new paragraph that reads: “I used a straight-line extrapolation to extend the Synapse Mid C02 price 
through 2040, and adjusted the price from constant 201 O$ to nominal dollars at the 2.1 8% inflation rate 
consistent with the Companies effective natural gas price inflation rate (see rebuttal witness Sinclair 
workpapers). Sierra Club witness Ms Wilson incorporated these CQ2 prices into the re-analysis.’’ 

On page 31 at line 17, strike “JIF-2” and replace with “”,JIF-E2” 

On page 31 at line 19, insert “original” after “the Companies”’ 

On page 31 at line 19, strike “Unto itself, the CO2 price used here does not necessarily result in 
retirements, depending on the risk threshold one is prepared to accept. However, the NPVRR of 
retrofitting the Brown 1 & 2 units again is diminished down to $18 million, suggesting a very high risk by 
choosing to retrofit. This $18 million benefit is likely within the uncertainty of the model as constructed.” 
And replace with “Imposing the Synapse Mid COz price results in an economic loss at Brown 1 & 2 of 
$157 million, at Mill Creek 1 & 2 of $20 million, and even Ghent 1 of $4 million.” 

On page 31 at line 25, strike “When the Companies’ gas price is corrected and the” and replace it with 
“Using a mid-range gas price provided by the Companies’, and imposing a” 

On page 31 at line 25, strike “is imposed” 

On page 32 at line 2, strike “JIF-2” and replace with “JIF-E2” 

On page 32 at line 5, strike “JIF-2” and replace with “JIF-E2” 

On page 32 at line 10, strike “deeply” 

On page 32 at line 11, strike “Correcting any one of those” and replace with “Any one of these” 

On page 32 at line 14, strike the comma after “surcharge” 

On page 32 at line 22, strike “not economically justifiable using any series of” and replace with “a high 
risk, and likely a net loss under” 

On page 32 at line 23, insert “mid-range” after “reasonable” 

On page 32 at line 23, insert ‘0 and that the Companies’ gas price and C02  assumptions overstate the 
benefit realized by maintaining these units.” after “assumptions” 
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On page 32 at line 23, strike “In addition, I conclude that the Mill Creek 1 & 2 units pose a marked 
financial risk to the Companies, and that the Commission should require the Companies to evaluate these 
units in more detail prior to authorizing retrofit.” 

On page 33 at line 22, strike “Figure 4” and replace with “Figure 3” 

On page 34 at line 11, strike “Figure 4” and replace with “Figure 3” 

On page 36 at line IO, insert a new sentence after “timescale.” that reads: “In this case, the Companies 
should consider modeling incremental shares of a large, cost effective natural gas plant, as if it were to be 
a shared expense with other utilities in similar positions.” 

On page 37 at line 7, insert a comma after “Strategist” 

On page 37 at line 15, insert a new footnote after “MWh” that reads: ”The $16,600 value remains 
constant throughout the study period, implying that the cost diminishes in real terms over the analysis 
period.” 

On page 37 at line 1 7 ,  strike the extra space before the word “This” 

On page 38 at line 4, strike “can pale” and replace with “are small” 

On page 38 at line 7, insert ‘ I ,  particularly for marginal units” after “Strategist runs” 

On page 38 at line 8, insert “if‘ after “determine” 

On page 38 at line 8, strike “versus” and replace with “or” 

On page 38 at line 10, insert new text after “scenario runs.” As follows: “For example, as indicated in 
Exhibit CRS-2 to Witness Schram’s rebuttal testimony, high emergency energy costs consistently favors 
the retrofit decision. Of note, using a $16,60O/MWh charge rather than, for example, a cost of 
$1000/MWh favors the retrofit of Mill Creek by $76 million, and Brown 1 & 2 by $23 million. I conclude 
that, even for these forward-planning exercises, it is quite critical to get this value correct and justified.” 

On page 38 at line 10, strike “Therefore, it is quite critical to get this value correct and justified.” 

On page 39 at line 6, insert “diminish” after “quickly” 

On page 39 at line 7, insert a new sentence after “the analysis.” As follows: “Indeed, witness Shram’s 
rebuttal testimony would suggest that this value could be only $10 million net benefit if the cost of 
emergency energy is closer to $1,00O/MWh rather than $16,60O/MWh.” 

On page 39 at line 9, strike “its” and replace with “their” 

On page 39 at line 13, strike “via” and replace with “and outside the state to a limited extent under” 

On page 40 at line 7, insert quotation marks around the words “few retirements” 

On page 40 at line 8, strike “numerous” and replace with “many” 

On page 40 at line 8, insert quotation marks around the words “many retirements” 

On page 40 at line 23, strike “Alternatively,” and capitalize “given” 
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On page 40 at line 26, strike “retirement” and replace with “retirement/retrofit” 

On page 40 at line 28, strike “retire/retrofit decision” and replace with “merits of granting CPCN” 

On page 41 at line 15, strike “are not realistic” and replace with “do not adequately reflect ratepayer risk.” 

On page 41 at line 16, replace ”company’s” with “Companies”’ 

On page 41 at line 18, strike “non-realistic” 

On page 41 at line 21, replace “company” with “Companies” 

On page 41 at line 22, strike “endorsing in its” and replace with “endorse as evidenced in their” 

On page 41 at line 23, insert “2011” after “September 14‘h,” 

On page 41 at line 23, replace “company’s” with Companies”’ 

On page 42 at line 3, strike “to” and replace with “of SCR at” 

On page 42 at line 4, strike “corrected” and replace with “mid-range” 

On page 42 at line 4, insert “and under the circumstance that SCR is required,” after “utilized,” 

On page 42 at line 5, strike “when SCR is required, therefore posing” and replace with “and pose” 

On page 42, strike lines 16 through 26, and replace with the following new text: 

“My recommendation is two-fold: 

e First, under most reasonable assumptions, retrofitting and operating Brown Units 1 & 2 is 
anywhere from marginal to non-economic, relative to replacement with natural gas. Therefore, I 
recommend the Commission deny CPCN for these units. It is unlikely that a re-analysis of the 
risks to Brown Units 1 & 2 would result in a dramatically different outcome for these units. 

e Second, a corrected gas price and mid-level C02  price appears to render much of the KU/LG&E 
fleet non-economic However, in absence of more information about replacement capacity 
availability and transmission costs and availability, a specific course of action for these other units 
cannot be recommended at this time. Instead, it is incumbent on the Companies to assess these 
costs and risks comprehensively prior to requesting a CPCN. 

The net impact of these considerations is that I recommend that, in this docket, the Commission deny the 
requested CPCNs.” 
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