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VERIFICATION 

The undersigned, KARL R. RLETZACKER, being duly sworn, deposes and says he is 
Director, Fundamental Analysis for American Electric Power, that he has personal 
knowledge of the matters set forth in the forgoing responses for which he is the identified 
witness and that the infomiation contained therein is true and correct to the best of his 
information, knowledge, and belief. 

STATE OF OHIO 

COUNTY OF FRANKLIN 

KARL R. BL-ER 

) 
) CASE NO. 20 1 1-0040 1 
) 

Subscribed and sworn to before me, a Notary Public in and before said County 
and State, by Karl E. Bletzacker, this the day of January 2012. 



The undersigned, Lila P. Muiisey, being duly sworn, deposes and says she is the 
Manager, Regulatory Services for Kentucky Power, that she has personal knowledge of 
the matters set forth in the forgoing responses for which she is the identified witness and 
that the information coiltailled therein is true and coi-rect to the best of her infomation, 
knowledge, and belief 

COMMONWEALTH OF KENTUCKY 

COUNTY OF FRANKLJN 
) CASE NO. 20 1 1-0040 1 

Subscribed and sworn to before me, a Notary Public in and before said County 
and State, by Lila P. Munsey, this 20th day of January 201 2. 

My Comnission Expire 



VEFUFIC ATION 

The undersigned, TOBY THOMAS, being duly sworn, deposes and says he is Managing 
Director, Kentucky Power Generation, Gas, Renewals and Planning for American 
Electric Power, that he has personal knowledge of the matters set foi-th in the forgoing 
responses for which lie is the identified witness and that the infoimation contained therein 
is true and coi-rect to the best of his information, luiowledge and belief. 

/ 

TOBY THOMAS 

STATE OF OHIO ) 

COUNTY OF FRANKLIN ) 
) CASE NO. 201 1-00401 

Subscribed and swoim to before me, a Notary Public in and before said County 
and State, by Toby Thomas, this the JsLF day of January 2012. 

My Coinmission Expires: 



VEFUFIICATION 

The undersigned, ROBERT L. WALTON being duly sworn, deposes and says he is 
Managing Director Projects and Contrals for American Electric Power, that he has 
personal knowledge of the matters set forth in the forgoing responses for which he is the 
identified witness and that the information contained therein is true and correct to the best 
of his information, knowledge and belief 

STATE OF OHIO 

COUNTY OF FRANKLIN 

) 

) 
) CASE NO. 20 1 1-0040 1 

Subscribed and sworn to before me, a Notary Public in and before said County 
and State, by Robert L. Walton, this the L b  day of January 2012. 

My Comission Expires: ,%-A\ -&C\k 



VERIFICATION 

The undersigned, SCOTT C. WEAVER, being duly sworn, deposes and says he is 
Managing Director Resource Planning and Operation Analysis for American Electric 
Power, that he has personal knowledge of the matters set forth in the forgoing responses 
for which he is the identified witness and that the information contained therein is true 
and correct to the best of his information, knowledge and belief 

SCOTT C. WEAVER 

STATE OF OHIO 1 

COUNTY OF FRANKLIN ) 
) CASE NO. 20 1 1-0040 1 

Subscribed and sworn to before me, ,a Notary Public in and before said County 
and State, by Scott C. Weaver, this the $qtciday of January 2012. 



The undersigned, Ranie K. Wohnlias, being duly sworn, deposes and says he is the 
Managing Director Regulatory and Finance for Kentucky Power, that he has personal 
knowledge of the matters set forth in the forgoing responses for which he is the identified 
witness and that the information contained therein is true and correct to the best of his 
information, luiowledge, and belief 

Ranie K. W o l d a s  

COMMONWEALTH OF KENTUCKY ) 
) CASE NO. 20 1 1-0040 1 

COUNTY OF FRANKLIN ) 

Subscribed and sworn to before me, a Notary Public in and before said County 
and State, by Ranie K. Woldas ,  this the 20th day of January, 2012. 

My Coinmission Expire 23 



VERIFICATION 

The undersigned, John M. McManus, being duly swoi-n, deposes and says he is Vice 
President Environmental Services for American Electric Power, that he has personal 
knowledge of the matters set forth in the forgoing responses for which he is the identified 
witness and that the information contained therein is true and correct to the best of his 
information, Itnowledge and belief 

J d n  M. McManus 

STATE OF OHIO 

COUNTY OF FRANKLIN 

) 
) CASE NO. 201 1-00401 
) 

Subscribed and sworn to before me, a Notary Public in and before said County 
and State, by John M. McManus, this the / b  day of January 2012. 

s. W!.;fE/ 
Notary Public fl 





Item No. 1 
Page 1 of 1 

er CQB Y 

T 

Refer to page 3 , paragraph 6, o€ ICeiituclsy Power’s Applicatioii (“Application”), which 
discusses its December 201 0 notice of teriiiiiiatioii of the American Electric Power 
Company (“AEP”) Iiitercoiuiectioii Agreement (“Pool Agreernent”). 

a. 

b. 

C. 

d. 

Provide a copy of I<entucky Power’s December 201 0 notice. 

Explain whether there are any otlier agreements to which ICeiituclsy Power is a party 
that are affected by the teiiniiiatioii of tlie Pool Agreement. 

If the answer to part b. of this Item is yes, identify the agreements, their terms, and 
the poteiitial impact to ICeiitucky Power ratepayers. 

Explaiii wlietlier termination notices were given lor those agreeiiients. If notice was 
given, provide a copy of each such notice. 

a. 

13. 

c. 

d. 

KPCo’s notice of termination o€ the Iiitercoiuiection Agreement (IA) is shown as 
attacluiient 1 o€ this response. 

Yes, tlie AEP System Interim Allowancc Agreement (IAA), wliich is a supplement to 
the IA, will also be terminated. 

Please see attacluiient 2 o€ this response. The Company coiitiiiues to evaluate the 
potential impact. 

See Article 8 of the IAA wliicli addresses the Teiiiis of tlie Agreeiiieiii. There is 110 
explicit riotice provision. 

NESS: Raiiie I(. Woldias 
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Anierican Electiic Power Senrice Corporation 
Appalacliian Power Company . 
Columbus Soutlicm Power Conipaiiy 
Indiana Miclzigan Power Company 
Ohio Power Company 
1 Riverside Plaza 
Colwnbus, OH 4321 5 
rlttn: President 
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l(eniuc!cy Pomer 
l O l A  Enterprise Drive 
P 0 Box5190 
Frankfort KY 40602-5190 
Kentucky Power c o i i ~  

Re: Interconnectioii Ageeinent l>e.itveen Appalacl%m Powei Company, 
Col~mbus Southern Powei Compmy, KeniucLy Powei C onipany, Jndiana 
Miclzigaa Power Coinpany, Olio Power Cornpasly (collectively, the 
C%Ieinbed’), and with Anerican EJectlic Poxver Seivice Corgoiatioii as 
agent (ctiigent”), dated July 6, 1951, as miended (the ‘%ast Pool 
Agxeement’ ’) 

Deai Six 

Pursuant to Section 13 2 of the East Pool Ageement, Kenhiclsy Power Company liereby 
piovides notice to the other Members and the Agent to terminate tlie East Pool AgreernenL 
effective as Januaiy 1, 2014 01 as of such other date that cancellation of the Easr Pool 
Ageement is accepted by tlne F e d e d  Eizei-g- Regula{-oxy Coinmission and becomes 
effecrive 

Kentucky Power Conipny 
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Refer to page 3, paragraph 6, of the Application. It states, “[ill is uilluio~vii at this time 
whether the AEP Pool will be replaced by a new agreement among soiiie or all of the 
meiiibers, wlietlier individual coinpallies will enter into bilateral or iiiiilti-party contracts 
with each other for power sales aiid purchases or asset transfers, or if each company will 
operate independently.” 

a. Explain when a decision coiiceiiiiiig the fiiture of the AEP Pool Agreeinelit is 
expected. 

12. Describe any potential financial iiiipact Ihe termination OC the AEP Pool 
Agreemeiit will have on Ke1mcIy Power’s ratepayers. 

a. The decision to terminate the existing AEP Iiitercoixiectioii Agreement was 
made in Deceiiiber 2010 per the notices provided in the Company’s response to 
Staff 1 - 1. A replaceiiieiit agreeiiieiit is cull-eiitly under evaluation and the 
Company anticipates that a filing will be made at FERC by the elid of the first 
quarter of2012. 

1). The estiiiiated impacts of a new agreeiiieiit are cunently under developnient as 
part of the evaluation referenced in the Conipaiiy’s response to 2a. above. 

ITNESS: Rank K. Woldias 
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Item No. 3 
Page P o f 2  

ower Y 

Refer to pages 4 and S ,  paragraph 9, of tlie Application, whicli discizsses the Consent 
Decree in United States v. American Electric Power Service Corp., Civil Action C2-99- 
12.50 (“Consent Decree”) entered by tlie United States District Court for the Soutlierii 
District of New York. Provide the following: 

a. Provide the date on which tlie civil action was filed; 

b. Provide a copy of tlie Consent Decree; 

c. If not specifically identified in the Coiiseiit Decree, provide a list of the AEP 
generating facilities which were subject to tlie Consent Decree; and 

cl. If any AEP generating facilities are sub.ject to the Consent Decree but were not tlie 
subject o€ tlie civil action, explain why those facilities are sizbject to tlie Coiiseiit 
Decree. 

a. The initial civil action was filed 011 November 3, 1999 by tlie U.S. Department of 
Justice on belialf ol:tlle 13.S. EPA. 

b. Please refer to Attachlimit 1 to this response for a copy of tlie NSR Consent Decree 
and Attaclm-mt 2 to this response for tlie 2010 modification to the NSR Consent 
Decree. 

c. The list of AEP generating facilities which are subject to the Consent Decree are 
specifically ideiitiried in the Coiiseiit Decree. 



KPSC Case NQ. 2011-00481 

aked January 13,2012 
Commission Staff's First Set of 

TfX!KI No. 3 
??age 2 of 2 

d. During tlie eight years that AEP's NSR ellforcemelit action was pending, EPA and 
various states and iioiigoverimeiital organizations had filed nuiiicrous additional 
actions against coal-fired utility generating units. Because generating resources in tlie 
AEP Eastern System were plaimed and operated pursuant to tlie AEP Intercoixiection 
Agreement, and only a €ew uiiits in tlie M P  Eastern System were not iiicluded in the 
then-pending complaints, AEP investigated whether a consent decree that covered all 
of the units in tlie AEP Eastern System  COLI^^ be negotiated that would protect all units 
froin fiu-tlier litigation for both past maintenance activities and for actions that W O L I I ~  
be talteii to continue to maintain and operate the units iii coinpliance with increasingly 
stringent eiiviroimental requirements. Tlie Consent Decree ultimately execnted by tlie 
AEP operating companies includes all units operated by AEP in tlie AE1' Eastern 
System, and is based on a flexible system cap for SO2 aid NOx emissions that 
declines over an extended period, but iiiiposes no unit-specific emission limits oii any 
iiidividual uiit, except for PM emission rates on three specific units that were tlie 
subject of PM-related allegations in tlie EPA's amended complaint. The Consent 
Decree therefore provided significaiit benefits to tlie additional units while at tlie sane 
time providing certainty regarding tlie compliance plans that had already been 
developed to assure future conipliaiice with the Clean Air Interstate Rule and tlie 
Clean Air Mercury Rule. Althougli both of these rules were later reversed on appeal, 
tlie compliance plans developed €or them are equally eEective lor the replacement 
Cross-State Air Pollutioii Rule and the Utility MACT rule. 

TNESS: Jolxi M McManus 
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Refer to page 7, paragraph 15, of the Application. It states, “Kentucky Power currently 
anticipates retiring Big Sandy Unit 1 by January I ,  2015, and will male all requisite 
filiiigs related to tllis retirement by separate application.” Explain ICentucky Power’s 
reasons €or retiring Big Sandy Unit No. 1 by January 1, 2015. 

Big Sandy Unit I will be retired wlien the new EPA MATS rule (previously called Utility 
MACT or HAPS) goes into effect, wlGcli at tlie time of the CPCN filing, was thought to 
be 1/1/20] 5. Giveii the filial EPA MATS rule that was released in December of 201 I ,  the 
effective date may be on or about March 2015 (thee years after tlie rule is published in 
the CFR). 

The MATS i-ule requires units to meet very stringent limits on particulate matter, 
mercury, and acid aerosol emissions on a pound per million btu basis. MPCo believes 
that BS 1 would need significant investinelit in enviroimiental retrofits to meet these 
MATS limits. The overall scope aiid cost of the BS 1 eiiviroilrnental retrofit was deemed 
unecoiiomic due to the high cost aiid sinal1 capacity of tlie unit. 

TNESS: Raiiie IC Wollrdias 
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Item No. 5 
Page 1 of2  

Y Y 

Refer to page 7, lilies 7-8, of the Direct Testimony of John M. M C M ~ I ~ U S  ("McMaiius 
Testimony"). 

a. Provide the auiual NOX, arid SO2 allowance caps for Kentucky as established by the 
Cross-State Air Pollution Rule ("CSAPR)'). 

b. Provide the ozoiie season NOx, allowance cap for Kentucky. 

e. For 2010, provide the tons ofNOx, and SO2 emitted by Big Sandy Units 1 and 2. 

a. Please see IVSC 1 -Sa Attacluiient 1 for the aimual NOx and SO2 eiiiission allowance 
budgets, variability limits, and state assurance levels for the Coiiviioiiwealtli of 
Kentucky, per CSAPR as finalized by the EPA or1 July 6, 201 1. The assurance 
provision allowaiice is the method to account for operational demand and variability 
under CSAPR. 

b. Please see ICPSC 1-Sb Attaclmeiit 1 for the seasonal NOx emission allowance 
budgets, variability liiiiits, and state assuraiice levels €or the Coiimoiiwealth of 
Kentucky, per CSAPR as finalized by the EPA on July 6, 2011. The assurance 
provision allowance is the method to account lor operational demand and variability 
wider CSAPR. 



Item No. 5 
Page 2 o f 2  

c. The tons ofNOs and SO2 emitted by Big Sandy Units 1 and 2 during 2010 are: 

Aimual NQx (20 10) 
Unit 1 - 890.4 toils 
Unit 2 - 3765.2 tons 

h l L l a l  SO2 (2010) 
Unit 1 - 5,643.3 tons 
IJiiit 2 - 37,230.8 tons 

Seasoiial NOx (20 10) 
Unit 1 - 460.1 tons 
TJiiit 2 - 1763.4 toils 

TTNESS: Jolxi M McMaims 
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State Budgets, Variability Limits, and Assurance Levels for 
NO)( Emissions (Thousand Tons) 

State Budgets, Variability Limits, and Assurance Levels for 
SO2 Emissions (Thousand Tons) 

The final CSAPR divides the states required to reduce SO2 into two groups. Both groups must reduce 
their SO2 emissions beginning in 2012. Group 1 states must make significant additional reductions in SO2 
einissioiis by 201 4 in order to eliminate their significant contribution to air quality probleins in clownwind 
areas. 
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State Budgets, Variability Limits, and Assurance Levels for 
a ions) 
lit I State Assurance Level I 
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Item No. 6 
Page 1 of2  

Refer to the McMaiius testimony at page 7, lines 10 and 1 1. 

a. Explain wliether Kentucky exceeds its annual allocation of Nos,  and SO:! allowances by 
18 percent. 

b. During 2010, did Big Sandy TJiiit lor 2 exceed the CSAPR aimual allowance caps by 18 
percent? I€ so, by how much did they exceed the CSAPR caps? 

a. Tlie Coiixiioiiwealth of Kentucky does not exceed its annual budgets of NOx and SO2 
allowances for 2012 by 18 percent, based on 2010 data. However, based on this data the 
Conxiionwealth exceeds its amiual budgets for 20 12 by a margin [less than 1 8%]. For 20 14, 
ICentucky exceeds its aixiual SO1 budget plus the 18% by 146,094 tons; the annual NOx 
budget plus 18% by 684 tons; and the seasonal NOx budget plus 18% by 475 tons. 

201 0 Actual ICeiitucky Annual Emissions (tons) €or the Acid Rain Program: 
A i ~ i ~ a l  SO2 = 271,509.2 
Annual NQx = 91,824.3 
Seasonal NOx = 39,030.2 

b. 
Using 2010 emissions data, Big Sandy Units 1 and 2 would exceed the aiiiiual SQz budgeted 
allowances for 2012 by: 
Unit 1 - 66.0% 
Unit 2 - 212.6% 

Using 20 10 emissions data, Big Sandy TJnits 1 am12 wonld exceed the aiuiual SO:! budgeted 
allowances for 20 14 by: 
Unit 1 - 286.0% 
Unit 2 - 626.6% 



Using 20 10 eiiiissions data, Rig Sandy Units 1 aiid 2 would not exceed the Arlriual NOx 
budgeted allowance for 2,O 12. During 20 10, Big Sandy Unit 1 would not exceed tlie annual NOx 
budgeted allowance for 2014. 

Using 2.01 0 emissions data, Big Sandy Unit 2 would exceed the Annual NOx budgeted 
allowaiice for 2014 by: 
Unit 2 - 0 3 %  

Using 201 0 einissioiis data, Big Sandy Unit 2 would exceed tlie Seasonal NOx budgeted 
allowance for 20 12 aiid 20 14 by: 

Unit 2 20 12 - 3.4% 
IJiiit 2 2014 - 16.7% 

kJsing 2010 emissions data, Big Sandy TJiiit 1 would not exceed the Seasonal NOx budgeted 
aIIowaiice for 20 12 aiid 20 14. 

TNESS: Jolm M McMaiius 
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Refer to page 12 of tlie M c M ~ ~ u s  Testimony, lilies 14-20. It states, cc(i)ii addition, as 
supported by Company witness Weaver, tlie extraordinary b r i d  compliance wiiidow will 
require I(PCo to operate Big Sandy Unit 2 in an uiicontrolled fasliioii, but under a 
potentially coiistraiiied dispatch. This is due to the fact that the timefizuiie to peiiiiit and 
install an FGD system is beyond tlie proposed compliance wiiidow as discussed by 
Company witness Waltoii. In essence, tlie timing contained in tlie rule already puts us 
b eliiiid schedule . ” 

a. Explain how the coiiipliaice tiiiieliiie contained in CSAPR already puts I<eiitucky 
Power belriiid scliedule. 

b. Explain wlieii ICeiitucky Power first became aware that installation of a wet or dry 
Flue Gas DesulTwrizatioii system (“‘FGD” or “scrubber”) on Unit 2 would be required 
on tlie unit in order to coiiiply with the Eiiviroiunental Protection Agency (“EPA”) 
requireiiieiits. 

a. The final CSAPR issued in July, 201 1, established SO2 allowaiice budgets for 
Kentucky arid for Rig Sandy Plant at levels well below historical eiiiissions, dfective 
in 2012. The rule also set even inore stringent budgets in 2014. Installation of FGD 
tecluiology on Big Sandy Uiiit 2 with other nieasures would enable tlie plant to 
comply with CSAPR, but it is not possible to liave the teclmology iiistalled and 
operational in this time fiaiiie. Thus, the rule “already puts us behind schedule.” 

b. I<eiitucky Power first became aware that installation of a wet or dry Flue Gas 
Desulfiirizatioii system (ccFGD” or ‘‘scrubber”) on Unit 2 could be required with the 
proposal of the Clean Air Interstate Rule (CAIR) and the Clean Air Mercury Rule 
(CAMR) in December, 2003. CAIR established inore stringent SO1 requirements, 
which ai FGD system could help achieve, and CAMR established a inercury 
requireiiient that the FGD, in combination with tlie existing selective catalytic 
reduction system (SCR), could lielp achieve. 

SS: Jolui M McManus 





Refer to page 14 of the McManus Testimony, lilies 12-17. at states, “the Coiisent Decree 
requires installation of a FGD system on Unit 2 by tlie end of 2015. This aligns with tlie 
compliance schedule for the MACT [“Maxiixiuin Achievable Control Teclmology”] rule 
assuming an additional year for a inajor retrofit. While the CSAPR program will result in 
having to reduce SO2 einissioiis from the unit prior to that time, it can be achieved with 
curtaihiient of operation and supplementing the allowance allocation with allowances 
froin other soiIrces.” 

’ 

a. Explain what is ineaiit by curtailinent of operation, iiicluding but not limited to the 
nuniber of hours per year of operation and the percentage of available generation. 

b. Explain further supplementing the allowance allocation with allowances fioin other 
sources including the source of allowances, the number of allowaiices, and the 
associated costs of those allowances. 

RESPONSE 

a. Curtailment of operation ineans operating the Big Sandy units at lower capacity factors 
than historically in order to reduce einissioiis. TJnder tlie CSAPR rule, Big Sandy TJnit 
2 is issued SO2 allowances that are significantly below the Uiiit’s historic aimual so2 
emissions. Evaluation of tlie past three years of aiuiual SO2 emissions for Big Saiidy 
Unit 2 indicates that the CSAPR allocation is less than 1/3 of the TJnit’s average aiuiual 
SO:! emissions. It is not possible at this time to detei-mine what the hours of operation 
woulcl be. 

13. CSAPR allows facilities to purchase additional allowances from the market to meet 
their compliance obligation. Due to the striiigeiicy of the total allowance allocations 
provided to sources wider CSAPR as well as the cui-rent stay of the iule, it is uncertain 
at this time how inany allowances will be available oil tlie niarltet as well as the 
allowance price structure. Please refer to the Company’s response to StafE 1-93 for the 
Conipany’s estiiiiated forecast on the iiiii-nber of allowances and the associated costs of 
those allowances. “Sources” in the iiiailtet include any entity that owns CSAPR 
allowances, and are typically utility companies who are allocated allowances from 
USEPA. 

ITNESS: John M McManus 
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Refer to page 17 of tlie McMaiiiis Testimoiiy, lines 10-1 2, whicli indicates that it is 
estimated that the “issuance of tlie modified air permit” will take up to 18 months from 
tlie time the application is submitted. 

a. m i a t  is the basis for tlie 18-month estimate? 

b. Discuss tlie impact on construction and compliance if the issuaiice of tlie modified air 
pennit takes loiiger than 18 months. 

a. The basis for tlie ‘‘up to 18-montli” estimate is prior experience in obtaining pelinits for 
tlie installation of major pollution control systems. However, the Corripaiiy will work 
with tlie Kentucky Division of Air Quality to expedite the permitting process. 

b. Project construction cannot coinrneiice until approval of the air pennit is received from 
tlie Kentucky Division for Air Quality. The DFGD prqject schedule, Exhibit RLW-1, 
provided in the direct testimony of Company witness Walton depicts an in-service date 
based on a 12-month approval for the air permit. Delays past the 12 inoiith approval 
period could impact the project month-for-month. Potential impacts inclucle 
commercial adjustments to negotiated contracts with labor contractors and equipment 
vendors. hi addition, the iriabiIity to meet coiiipliaiice dates with eiivironmeiital 
regulations and tlie Consent Decree may occur. 

In the event tliere is a delay in the approval of the air pelinit past the planned 12 months, 
tlie Company would need to look at tlie potential for, and costs of, coiistructioii 
acceleration and determine tlie cost/benefit to reach a decision. 

IITNESS: Johii M McManus 
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er Y 
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Refer to page 24 of the McManus Testimony, lilies 2-4. It states, “the 2007 NSR [“New 
Source Review”] Coilsent Decree requires the Coinpaiiy to move quicltly on the retrofit 
of‘ equipment for Big Sandy Unit 2 in order to eiisure that it remains a source of reliable, 
low-cost electricity for I<PCo’s customers.” 

a. Based on ciii-reiitly available infoilnation, provide the average cost per ItWIi of 
electricity produced by Unit 2 and the “as of” date. 

b. Provide the projected average cost per 1tWIi of electricity produced by Unit 2 once the 
retrofits are coinpletecf in 20 16. 

a. Total cost cannot be accurately calculated at the imit level. The variable production 
cost per 1tWh of‘ electricity produced by Big Sandy TJiiit 2 over the December 2010 
tlrougli November 201 1 time period is 3.17 cents / 1tWh. 

b. Total cost cannot be accurately calculated at the unit level. The variable production 
cost per ltW1i of electricity produced by Big Sandy Unit 2 in 2016 once the retrofits 
are completed is 4.15 ceiits/ltWIi under Fleet Transition - CSAPR(Base) conunodity 
pricing. 

SS: Jolm M McManus 
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Explain how Kentucky bower plans to meet the Hazardous Air Pollutants Rule as it 
relates to mercury:, MCL, SO3, and other pollutants. 

Kentucky Power currently plans to ineet mercury and other hazardous air pollutants 
(HAPS) requirements tlu-ougli tlie installation of a Dry Flue Gas Desulhi-ization (DFGD) 
system with bagliouse on Big Sandy Unit 2, and the retirement of Big Sandy Unit 1. The 
final Mercury and Air Toxics Standards (MATS) mle does not include SO3. 

ITNESS: John M McManus 
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Provide the expected service life o f  Big Sandy Unit 2 after the FGD upgrade. 

NSE 

With appropriate ongoing maintenance aiid prudent aiid timely capital iiivestnieiit, the 
expected service life of Big Sandy Unit 2 could approwli 70 years, or until at least 2040. 

l[$NE$S: Robert L Walton 



Regarding the environrneiital projects associated with tlie AEP Pool suiplus companies as 
outlined in Exhibit JMM-1, provide tlie capital cost estimates for each of those projects. 

Please refer to Exhibit LPM-6 in the direct testimony of Company witness Munsey for 
the capital costs and estimates related to tlie eiiviromnental projects associated with the 
AEP Pool Surplus Companies outlined in Exhibit JMM- 1. 

NESS: Jolm M McMaiius 
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Rerer to page 8 of the Direct Testimony of Lila P. Munsey (“Munsey Testinioiiy”), lilies 
6-8. It states, “[tlie environmental prqjects being installed on Ohio Power Plants (OPCo) 
aiid Indiana and Michigan Company (I&M) plants could increase the enviroivnental 
charges to KPCo.” 

a. Describe how the fixed aid variable costs of tliese projects will be passed on to 
I<entucky Power’s ratepayers. 

13. Explain how the pass through of these costs is expected to change if the existing Pool 
Agreement is teriiiinated. 

NSE 

a. All enviroiniiental projects must be approved by this Coinniission before they can be 
added to tlie tariff. Once approved, the charges will flow tlxough the surcharge in the 
same fashion as other OPCo and I&M cunently recovered projects. 

13. Please refer to the Company’s response to KPSC 1-59b. 

WITNESS: Lila P Munsey 





Y 

Refer to page 9 of tlie Muiisey Testimony, lilies 12-1 9, wliere €our projects at otlier AEP 
facilities that liave already been placed in service are identified. Kentucky Power is 
requesting to iiicorporate the costs associated with tliese proj ects into the eiiviroixiieiital 
surcharge report €or iiiclusioii in its eiiviroimeiital surcharge. Explaiii why these pro,jects 
have not been previously incorporated iiito ICeiitucly Power's eiiviroimeiital surcharge. 

NSE 

Iii order to be able to include iiew projects in the iiioiitlily srucliarge, a filing must be 
made aiid the projects approved by tlie Conmiission. These projects were not yet iii- 
service wheii ICelit1d<y Power's eiiviroixiieiital coinpliaiice plaii was last anieiided. 

ITNESS: Lila P Muiiisey 





er 

UEST 

Refer to page 12 of the Munsey Testimoiiy, lines 3-4. It states that the “Compaiiy’s utility plant 
1 5-year depreciation rate of 6.67%’ was used. Provide the basis of the 1 5-year depreciation rate 
and explain whether this depreciation rate has been previously approved by the Coiimiissioii. 

The 1 5-year depreciation rate is a calculated rate based on depreciating 100% of the plant within 
15 yeas  or 6.67% per year. The Company is unaware of any Commission approval of such a 
rate. 

SS: Lila P Muiisey 





For the capital costs imbedded in the costs of the Big Sandy Unit 2 FGD systeiii in 
Exhibit LPM-1, provide a brealcdown of tlie cost for the major compoiients in tlie systeiii 
iii total dollar ainouiits aiid in dollars per IcW. 

The breakdown of the total Big Smdy Unit 2 DFGD system of $940,300,067 ($1,17.5 per 
1cW) i s  as follows: 

C O S $  
7 

DFGD Unit #2 $604,019,623 $755 
DFGD Unit #2 Assoc 241,856,603 $3 02 
DFGD Ash Haul Road 3 1,042,968 $39 
DFGD L,aidfill 63,3 80.873 $79 

Total $940,300,067 $1,175 

SS: Lila P Murisey 





UES 

Refer to ExlGbit LPM-I. The Pre1iniinsu.y Scrubber Analysis 2004-2006 aniount is 
$15,212,425. 

a. Confirm whether this amount pertains to preliminary scrubber analysis for tlie years 2004 
to 2006. 

b. Provide a breakdown of the $1 5,2 12,425 identifying tlie types of costs that have beeii 
iiicuixed. 

c. Explain whether this amount is €or costs incurred €or preliminary scrubber analysis only at the 
Big Sandy plant or if it includes any costs allocated to Kentucky Power by AEP of an AEP 
systeni-wide study of preliminary scrubber analysis. 

d. If the answer to part a. oC this Item is yes, explain wlietlier any of this cost is applicable to 
the scrubber techiology now proposed for Big Sandy Unit 2 

a. These costs were inciirred during the 2004 to 2006 time fianie €or preliniiiiary analysis using a 
wet scrubber technology. 

b. The $1 5,2 12,425 is provided in two coiiiponents: 

FGD Landfill WFGD 

Overlieads $ 111,254 $ 848,077 
Interiial Labor $ 0 $ 81,918 
Outside Services $ 673,653 $ 5,279,572 
Service Coup. Chrgs. $ 225,202 $ 1,306,534 
Material $ 0 $ 5,966,590 

Otlier $ 8,614 $ 80,993 
L,and Purchase $ 630,018 $ 0 

Total $1,648,741 $13,563,684 



c. These costs were incurred specific to tlie Big Sandy Unit 2 geiieratiiig unit. 

d. The WFGD costs do not pertain to the specific scrubber tecluiology being proposed in this 
filing, however, the costs are applicable for recovery as costs incui-red in our total 
evaluation o€ the proper alternative aiid inethodology to coiiiply tlie various EPA 
regulations aiid the Coiiseiit Decree. The FGD Landfill costs can aiid will be used wit11 
the proposed DFGD teclmology. 





Refer to Exhibit LPM-1. Provide separate brealtdowis of tlie proposed mmual operation expense 
of $46.067 million and muiual maintenance expense of $2.6 million which identifies the types of 
costs that make up these estimates. 

.-- 
Operation Maintenance 

Fixed $ 3.55 $ 1.52 

Variable $ 2.50 $ 1.07 

Total $ 46.08 $ 2.59 

Consumable $ 40.03 $ - -- 

NSE 

Totall 
$ 5.07 

$ 3.57 

$ 48.67 
$ 40.03 

111 millions of dollars (rounded). 

: Lila P Mwisey 





er Y 

Refer to Exhibit LPM-2. Tlie lieadiiig of colimiii 4 is “Capital Costs of Associated Utility 
Revenues.” In ICeiit~icI<y Power’s eiiviroiviieiital surcharge filings, the eiiviroiuiieiital 
surcharge factor oii ES Foriii 1.00 is deteimiiied by dividing the Net ICY Retail Expeiise 
aiiiowit on line 8 by the ICY Retail Revenue, froiii ES Form 3.30, h i e  9. 

a. Associated TJtilities Reveiiues is shown on line 3 of tlie top portion of ES FORM 
3 30,  but is iiot considered in the calculation of tlie enviroimeiital surcharge factor on 
E§ Form 1.00. Explain why tlie exhibit iiicludes a calculatioii to recover 
eiiviroimieiital costs applicable to Associated Utilities Revenues. 

b. Based 011 the cui-reiit approved rrietliodology for eiiviromiieiital costs recovery in 
Kentucky Power’s eiiviroiuneiital smcliarge repoi$, explain wlietlier eiiviroiuneiital 
costs associated with Associated Utilities Revenues are recovered tlvougli base rates. 

c. I€ the aiiswer to part b. of this Item is yes, explain wlietlier tlie iiioiithly 
eiiviroimierital stircharge base rates shown oil tlie proposed tariff, on page 1 of Exhibit 
LPM-15, should be revised to include eiiviroiuiieiital costs applicable to both ICY 
Retail Revenues aiid Associated TJtility Reveiiues. 

a. Tlie Capital Costs of Associated IJtility Reveiiues in coILumi 4 of Exhibit LPM-2, 
shows aii estimate o€ tlie eiiviroimental costs for wholesale custoiiiers tliat per tlie 
March 31, 2003 Order in Case No. 2002-169 sliould iioi liave been included in this 
filing. The revised affected exhibits are attached. 

b. Yes, eiiviroimeiital costs associated with Associated Utilities Reveiiues are recovered 
tlvougli base rates. 



c. No, tlie base rates as shown 011 the proposed tari€f are coi-rect and do not need to be 
adjusted. Tlie Kentucky Retail Jurisdiction Allocation Factor is applied after 
removing tlie Base Period Revenue Requirement (BIPR) froin tlie total Current Period 
Revenue Requireiiieiit (CRR) and tliereibre it is only accounting for Keiitucky Retail 
Revenues. 

SS: Lila P Muiisey 



Kentucky Power Company 
~o~~~~~~~ Control ~ ~ v ~ ~ o n ~ e ~ ~ a ~  Facilities 

Revenue Wequi 
Associated with Big San 

.- 

I 

2 Less: Accuinulated Depreciation 

3 

4 

Utility Plant Installed Net (Exhibit LPM-I, L5) 

Less. Accumulated Deferred Income Taxes 

N e t  Utility Plant ( L l -  L2 - L3) 

5 Annual Weighted Average Cost of Capital (Exhibit LPM-3, L5, C8) 

6 Annual Return on Rate Base (L4 X L5) 

Operatincp Expenses 

7 Annual Depreciation (L2) 
8 Annual Property Tax Expense (Exhibit LPM-4, L5) 
9 Annual Non-Fuel OBM Expense (Exhibit LPM-1, L8) 
10 Total Operating Expenses (L7 i. L8 -F. L9) 

KPSC Case No 201 1-00401 
Cornrnision Staff's First Set of Data Requests 

Order Dated January 13, 2012 
Item No 20 

Attachment 1 
Page 1 of 3 

Capital Costs OF 
KY Retai! 
evenues 

(3) 

$ 955,512,492 

$ 63,732,683 

$ 23.505.607 

$ 868,274,202 

10.69% 

$ 92,8 18,5 12 

$ 63,732,683 
$ 1,337,670 
$ 48,667,000 
$ 113,737,353 

11 Total Revenue Requirement Associated with B S  Env. Facilities (L6 f L I O )  $ 206,555,865 

12 
13 Subtotal (L1 I X L12) $ 162,993,233 

Annual Revenue Allocation Factor (Exhibit LPM-5, L15, C3 or C6) 78.91 % 

14 KY Jurisdiction Revenue Allocation Factor (Exhibit LPM-5, L14, C3) 
15 Total KY Retail Revenue Requirement (L'13 X L14) $ 162,993,233 

16 KY Jurisdiction '12-month Revenue (Exhibit LPM-5, L13, C3) $ 569,593,245 
17 Percent Change (L15 / L16) 28.62% 

Revised Exhibit: LPM-2 



Line 
- NO. 

Kentucky Power Company 
Pollution Contro l  Environmental Facil it ies 
New Envi ronmenia l  Costs Associated w i th  

Al lowance inventory 

Descript ion 

(2 )  

1 Estimated Monthly CSAPR SO2 Allowance Inventory 

2 Estimated Monthly CSAPR NOx Allowance Inventory 

3 

4 

5 

6 

7 Total Rate Base 

8 

Estimated Monthly CSAPR SO2 Consumption Expense 

Estimated Monthly CSAPR NOx Consumption Expense 

Net Monthly Expenses (Consumption less Gains) 

Cash Working Capital Allowance (in accordance with ES FORM 3 13) 

Annual Weighted Average Cost of Capital 

9 Return of Rate Base 

10 

11 

12 Total Operating Expenses 

Estimated Monthly CSAPR SO2 Consumption Expense 

Estimated Monthly CSAPR NOx Consumption Expense 

13 Total Revenue Requirement 

14 Annual Revenue Allocation Factor 

15 Subtotal 

16 KY Jurisdiction Revenue Allocation Factor 

17 Total KY Retail Revenue Requirement 

18 KY Jurisdiction 12-month Revenue 

I 9  Percent Change 

I<PSC Case No. 201 1-00401 
Commision Staffs First Set of Data Requests 

Order Dated January 13,2012 
Item No 20 

Attachment 1 
Page 2 of 3 

KY Retai l  
Formula Rev R e q u i r e m - t  -- 

(3) (4) 

KlUC 1-20 $ 425,976 

KlUC 1-20 $ 2,053 

L11112 $ 517,667 

LIZ I 12 S (54,167) 

L3 f L4 $ 463,500 

L5 I 8  S 57,938 

L1 f L2 -I- L6 $ 485,967 

10.69% Exhibit LPM-3, L5, C8 - 

L7 X L8 $ 51,950 

Wohnhas testimony $ 6,212,000 

Wohnhas testimony S (650.000) 

L10 4- L11 $ 5,562,000 

L9 -1- L12 $ 5,613,950 

Exhibit LPM-5, L15, C3 78.91% 

L13 X L14 $ 4,429,968 

Exhibit LPM-5, L14, C3 98.91 Yo 

L15 >( L16 $ 4,381,681 

Exhibit LPM-5, L13, C3 $ 569,593,245 

L17/ L18 0.77% 

Revised Exhibit LPM-13 



Line 
- NO. 

(1) 

1 
2 
3 

4 

5 
6 
7 
8 

9 

10 

1 1  
12 
13 

Description 

Kentucky Power Company 
Pollution Control Environmental Facilities 

New Environmental Costs 
Effect on Residential Customers 

(2) 

Annual Effect of New Environmental Pool Capacity Charges 
l<PCo's Share of Rockport 
Total Environmental Cost 

KPCo's Average Retail Allocation for 12 inonths ended August 201 1 

Net Annual Impact on the Kentucky Retail Customers 
KY Retail Allowances 
KY Retail Revenue Requirement for Big Sandy Environmental Additions 
Total Environmental Projects in this Filing 

Billed Revenues for 12 months ended August 20 1 1  

Percent Increase 

Monthly Effect on a Residential Customers 
Annualize 
Annual Effect on a Residential Customers 

Formula 

(3) 

Exhibit LPM-9, L14 
Exhibit LPM-12, L14 

L1  + L2 

Exhibit LPM-5, L 15, C3 

L3 x L4 
Exhibit LPM-13, L17, C4 
Exhibit LPM-2, L15, C3 

L5 + LG + L7 

Exhibit LPM-5, L13, C3 

L8 I L9 

Usage in kWh: 

L11 x L12 

I<PSC Case No 20 1 1-0040 1 
Commision Staff's First Set of Data Requests 

Order Dated January 13,2012 
Item No 20 

Attachment 1 
Page 3 of 3 

Annual Percent 
-- Amount Increase 

(5) (6) 

$306,6 12 
$480,780 
$787,392 

78.91% 

$621,331 0 10% 
$4,381,681 0 77% 

$167,996,245 29 49% 
-~ $1 62.993.233 28.62% 

$569,593,245 

29 49% 

1,000 
$ 28 88 

12 
$ 3 4 z  

Revised Exhibit LPM-14 





Refer to Exhibit L,PM-6. Provide the calculatioii supporting the 29. S9 percent in coluinii 
7 under tlie heading "OPCo or I&M Percentage." 

The 29.S9% represents the percentage of Ohio Power Company's portion of Amos Plant 
(867 MW) divided by the total Ainos Plant (2,900 MW). The ainotriit that is recoverable 
is based 011 the 29.S9% that Ohio Power owns and provides to the pool. 

E,$$: Lila P Muiisey 





Refer to page 4 of tlie Direct Testimony of Robert L,. Waltoii (“Walton Testimony”), lilies 
17-19. It states, “[tlhe Big Sandy Unit 2 FGD retrofit project will be executed using tlie 
same phased approacli that has been successfi-dly employed by AEP 011 many past 
pro~jects. The phased approach begins with Pliasel, which consists priinarily of a 
feasibility study.” Considering tlie $1 5,2 12,425 cost of tlie prelimiiiary scixbber analysis 
of 2004-2006 on Exhibit LPM-1, explain wliether more than oiie approach was 
considered for tlie proposal to coiistruct a sci-ubber at Big Saiidy TJiiit 2. 

sn 
Coiisideriiig that the design basis for the Big Sandy TJiiit 2 scrubber was and remains 
98% reiiioval efficieiicy wlieii buiiiing a fuel with LIP to 4.5 lb/iixiiBTIJ S02, a wet 

scrubber was the only tecluiology available in the 2004-2006 tiine Game that could meet 
tlie requiremeiits. Therefore, the “approach” was focused on tlie selection of the most 
cost effective wet scrubber teclmology (spray tower design versus a jet bubbling reactor) 
and the optiinriiii site configuration €or tlie overall scrubber installation. 

LiTNESS: Robert L Waiton 





$311” Y 

JE 

Refer to page 5 of the Waltoii Testimony, lilies 3-5. It states, “[slince 2004, AEP has 
iinplenieiited this phased approach in tlie iiistallalion of FGD systems on over 8,400 MW of 
generation and SCR [“‘Selective Catalytic Reduction”] systems on approximately 2,400 MW.” 

a. Provide tlie names of the affected generating units and tlie generating capability of eacli unit. 

b. Provide the leiigtli of time to iiistall each FGD from the start of Phase 1 to tlie in-service date 
of each FGD. 

c. Provide tlie in-service date of each affected unit’s FGD. 

d. Provide tlie cost per 1tW for each affected unit’s FGD. 

e. Provide a copy of tlie project schedule for eacli unit in a f o m  comparable to 
Exliibit RLW- 1. 

a-d. Please see Attachment 1 to this response. 

e. Tlie project schedules were not compiled in the same form as Exliibit R.L,W-1 for tlie past 
FGD projects. Please see Attacluneiits 2 tlwougli 9 for schedules that are readily 
available. 

NESS: Robeit L Waltoii 
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2004-201 1 FGD Generation Projects 

Project Length $Ikw MW Phase I Phase I Phase Ilb Actual FGD In Service 
(FGD only) ($MMs) ($MMs) ($MMs) ($MM’s) 

AM U 1 FGD I Assoc I Landfill 
AM U2 FGD I Assoc I Landfill 
AM U3 FGD I Assoc I Landfill 
CD U1 FGD I Assoc I Landfill 
CV U4 FGD I SCR I Assoc I Landfill (3) 
ML U 1 FGD I SCR I Assoc 
ML U2 FGD I SCR I Assoc 
MT FGD I Assoc I Landfill 
CD U2 FGD I Assoc 
CD U3 FGD I Assoc(’) 

78 months 
67 months 
56 months 
54 months 
58 months 
59 months 
52 months 
44 months 
53 months 
100 months 

385 
385 
568 
513 
649 
668 
644 
443 
429 
756 

800 
800 

1,300 
600 
780 
800 
800 

1,300 
600 
635 

255 306 
255 306 
462 554 
309 371 
53 1 637 
40 1 481 
401 481 
394 473 
307 307 
510 510 

250 
250 
569 
329 
536 
444 
438 
539 
307 
510 

308 
308 
739 
308 
506 
534 
515 
576 
257 
480 

Notes: 
(1). Dollars amounts are total dollars including overheads and AFUDC. 
(2). Actual cost is estimate, projects not yet in service 
(3). CV U4-6 Landfill project is still in progress, Actuals represent only spent to date through Dec 201 1. 
(4). These Phase I estimates contain a 20% contingency allocation for comparative purposes to the Big Sandy Unit 2 Estimate 

201 1 
2010 
2009 
2008 
2009 
2007 
2006 
2007 
2008 
2012 







! ! 





I I I 

la-- 



........... 

........... 

.......... 

.......... 

........... 

........... 

........... 

......... 

........... 

............ 

............ 

............ 

........... 

............ 

............ 

............ 

............ 

............ 

............ 

............ 

............ 

............ 

............ 

............ 
_._..______ 

............ i 

1 - - . . - . - - . 
.......... 

.... ....i.......I...........i.................l..........l...t..... 

............................................................ 

................................................................ 

.............................................................. 

............................................................ 

............................................................ _:I~ ............................................................ 

.................................................... 

........................................................ 1 ~ I - ---i:----~ O ..... 
~- - __ * _- 

....................................................... ..... 
ea 

.................................................. e ..... - 

............................................................. 

............................................................ 

............................................................ i I $ 1  11 ~l ri 











I - I - - I 12: 













.... -. ..... 

... -. _. .... 

. .... 

- ...... - 

....... .... .- - 

....................... 

........ ........ 



.... 

................. .......... ..... ... ~~ 

- - ... ~ ..... ....... ~ 1 I I.... ....... -~ ................. 

8' 
E . ........ .- .. __ ..... -. ... -- ...... 
3. &.-. .. . .... - ... 
n--..--- 1 I Z "  



i; 

4 
0 

..- 
D N 

z 

0 
0 
a 

................ .- . ..... ...... ....... . 

-__~ I ..... ........ I_...I. ................. ~ ~ - 1  ..- 1 1 1 I / / - /  ...... 
.............. I I I I ..... I_._- I I ...I___._..-- I.. ~I 

I 
-- ...... ........... ..... ........ /--/---t----- ...................... -. ............ ._ 

. . . . . . .  ......... ........ ... .... 

.. __ .. 



__ . . . . . . . . .  - 8  

S $  " ...... ........... 
3 Ti 

~ ~ 

s x  .... 

5 
v 

~- -- .. ........ _- ............ 

____.. ~ ~ ................... 

. .  ............. _ ......... 

................... 
5 ~. ---a ................ __ .- .......... ... 
a - - - 

Ill--- 

c... II^. ... I---- 



. - - 

..... 

- . .- 

.- _.__ .... 

- 
- 
. 

. 

. . . . . . . . .  

........................... 
...... 

......... 

- ...... 

. ..... 

- . 

I I 
4-- 

-. . . ....... 
e. ................... 

..o. I . u. ...... .~ ........ 

.. ... 

___ 

.......... ... 

~- ... - ............... I I 

4 

....... 

............. 

___ ............ 

__ ................ 

-I 
I 



.- - ..... 
.... ...... 

................ 

_ _ _ . _ _ ~  . .  ..... 

....... .... -. ._ ........ -. 
............ ..... ...... __ 

_... . . .  ... - 
........ 

.... ... 

..... 1 . .  . 

.. ... - __ ...... ...... 







.I I__ _ _ _ _  I-.. .I. .__ ___ 
I i i  







- I  

-2 2-13 
..... $ 6 5  - - -  -- " 0 0  ' 'I 





.- 
0 * 
9 ... 
0 N 

2 

U 
U 
U 

- -  
I , 

I 

-+ 

I I I I I  

1 .... ...I. ... I-..$ . . . .. I_-5 . 1s a- I 

d=- 
-I I 1 1 - 1  



... 
0 
0 
4 ... 
0 

z 

d 
2 
Y 

- ..... 

.......... ..... 

.. 
.... -. ...___I .. I /  

..... 1 1  .- 
I / I  



... I.~_~ .......... .-. 

-. .............. 

- -. ..... 

.. .-__ 
.......... __.._ 

.... 

__ - _.__ . - .- . L Z  
- k  

OUI 

Z Y  

0 2  

- 0  

4 :  

- - ..................... 
___ . 
__ 

__ ..................... 

I I I I 
....... .... ......... 

~ ... . . .  ........ 

.__.___.. ._ .. 

... ............... ......... 

~ ..... ...... . -. ........... ~ . _ _  

-& X _. . ........... 1 .__. .. - .____^_- 

..... ...... -&q $ 1  ................. 1 .... I--- - a F 



I +- 

........... I 



I I I I I I I I I 



.- 
0 

0 
4 
r 
0 N 

z 
a 

a 
0 

-.yI 

.............. 

I 









, 

n 

I 



t ~1 ~ 

6 0  

f /I 1~ 
6 0 

I 





d 







UES 

Refer to page 5 of the Waltoii Testimony, line 14. It states, “[tlhe project is cuiTeiitly in Pliase 1 .” 
Explain wlien Pliase 1 began. 

NS 

Phase I for this project was formally restai-ted approxiiiiately in October 201 1. 

TNE$S: Robert L Waltoii 





Refer to page 5 of the Walton Testimony, lines 21 -22. 

a. Explain wlietlier an architect/engiiieer ("NE") has been engaged for this proj ect? If so, 
who is the NE? 

b. Describe the process of how the N E  was, or will be, selected. 

a. Yes, Worley Parsons has been selected as the NE.  

b. Followiiig due diligence, AEP maintains contractual agreements with several A/E 
firiiis, including Worley Parsoils. Tliese agreements have established teclmical aiid 
coiimiercial teiiiis and conditiolis and hourly billing rates for specific sltill sets, 
negotiated with each A/E with the intent to maintain competitiveness across tlie 
organizations. AEP reviews in-progress aiid pending projects across the fleet, 
ascertaiiis which o€ the N E s  are most qualified to support specific pro,jects and their 
cui-reiit workload versus available resources, aiid then assigns llie work to ai N E  
while maintaining reasonable parity. 

TNESS: Robert L Walton 





Y 

Refer to page S of the Waltoii Testimony, lilies 20-23. It states, “[t]lie foriiial process 
begins with the preparation and approval o€ a Capital Lmproveineiit Requisition (CI) after 
wliicli an architect engineer (NE) is engaged to perfom the engineering, design, and 
feasibility studies for Phase I and the ensuing phases of the project .” 

a. Provide a copy of the AEP Board approved CT. 

b. Provide the date tlie CI was approved by the AEP Board. 

NSE 

a. Please see page 2 of this response. 

b. The CI was approved by the AEP Subcompany Board on January 26,20 12. 

IHTNESS: Robert L Waltoii 



__ -~ 

Company: 

Project : 

Description: 

Authorization 
Anio tint: 

Cash Flow: 

Start 
Date: 

Regulatory 
Cost 
Recovery: 

Funding : 

Approved By: 
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Version 4 Page 1 of 6 Kentucky Power Conipatiy 

000009633 Revision .* Big Sandy Unit 2 FGD and Associated Work Retrofit ProjecE Pliese 1 
I-ouisa, KY 

Install a Dry Flue Gas Desulfurization (DFGD) system with an integrated pulse jet Fabric filter 
designed to achieve up to 98% SOz removal and reductions in mercury, acid gasses, total paiticulate 
matter, and other hazardous air pollutants. 

The original version of this CI in 2004 was to perform the preliminary engineering and design 
necessary to define the scope, schedule and costs required lo retrofit a Wet Flue Gas 
Desulfurization (WGFD) at Big Sandy Unit 2 as part of the Fleet SO2 Compliance Plan. 

Versions 2 and 3, approved in February 2005 and November 2005, respectively, provided funding io 
continue preliminary engineering and design as well as allowing Design Review Board (DRB) review 
of the project for FGD installation. 

The WFGD scope of work was suspended in 2006 after an assessment indicated that the costs to 
retrofit the unit had increased substantially along with a significant decrease in fuel savings affiliafed 
with burning a higher sulfur coal. 

Reason for Revision: in order to comply with the 2007 New Source Review (NSR) consent decree 
with the Department of Justico, Unit 2 at Big Sandy intist be retrofitted with FGD technology by 
December 31, 2015. This revision is required due to the significant change in scope froin Wet FGD 
to Dry FGD technology. This DFGD technology with an integrated pulse jet fabric filter is the 
preferred technology due to its tower cost while still achieving the required SO2 reductlon efficiencies 
burning 4.5 lbltnin BTU sulfur coal. 

This project will be executed in thtee phases. This CI revision requests funds to continue Phase 1 
efforts. During Phase 1, project planning, conceptual engineering and design and feasibility studies 
are needed to facilitate environmental permitting and to establish the project definition and scope. 
Deliverables for Phase 1 will include a project execution plan, an overall project schedule, and a 
budgetary cost estimate to validate the current long range plan forecast. Also during Phase 1, the 
ArchitecffEngineer and FGD supplier will be released to proceed with conceptual engineering and 
design to support critical path environmental permitting and construction planning activities. A Phase 
2 CI revision will be submitted in 4Q 2012 for detailed engineering and design. 

The total combined cost for the Big Sandy Unit 2 Dry FGD and Associated projects, DFGD landfill 
and haul road projects is estimated at $840 million. 

L 28.405.550 I 

I 
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Reason for Revislon (Version 4) 

i<entucky Power and the electric utility industry are facing new EPA air regulations. The Clean Air ‘Transpori Rule will 
result in significant reductions In SO2 and NO, emissions. Tile Electric Generating Unit MACT (Maximum Achievable 
Control Technology) Rule will impose stringent limits on emissions of hazardous air pollutants including nieicury, acid 
gases, and total particulate matter as a surrogate for non..mercury metals froin coal and oil-fired electric, generating 
units. 

In addition, Kentucky Power is subject to the mandates of a consent deciee executed with the Department of Justice 
under the New Source Review (NSR) provisions of the Clean Air Act. Kentucky Power is currently obligated by the 
Consent Decree to Install a FGD at Big Sandy Unit 2 by December 31, 2015. 

The Wet FGD scope of work was suspended in 2006 after an assessnient indicated that the costs to retrofit the unit had 
increased substantially along with a significant decrease in fuel savings affiliated with burning a higher sulfur coal. 

This revision is required due to the significant change in scope from Wet FGD to Dry FGD technology. This DFGD 
technology with an integrated pulse jet fabric filter is the preferred technology due to its lower cost while stiil achieving 
the required SO2 reduction efficiencies burning 4 5 Ib/min BTU sulfur coal. 

This project will be executed in three phases. This CI revision requests Funds to continue Phase 1 effoorts. During Phase 
1 ,  project planning, conceptual engineering and design and feasibility studies are needed to facilitate environmental 
permitting and to establish the project definition and scope. Deliverables for Phase 1 will include a project execution 
plan, an overall project schedule, and a budgetaiy cost estimate to validate the current long range plan forecast. Also 
during Phase 1, the ArchitecVEngineer and FGD supplier will be reieased to proceed with conceptual engineering and 
design to support critical path environniental permitting and construction planning activities. A Phase 2 Ci revision will 
be submitted in 4Q 2012 for detailed engineering and design 

Additional funding is being requested to continue Phase Ila engineering and design and to procure Long Lead time 
material/equipment required to retrofit a WFGDS at Big Sandy Unit 2 as pal$ of the Fleet SO2 Compliance Plan. Also 
included in this revision is the funding for two payments to the OEM as required iii the milestone payment schedule of 
the OEM contract: (‘I) 8% payment upon acceptance of the contract and (2 )  8% payment for release for detailed 
eiiginoering. 

To Perform Phase Ila engineering and design to complete approxiniately 15% of the engineering, allowing Design 
Review Board (DRB) revlew of the project for FGD installation. As part of the Phase lia engineering and design, the 
ArciiitecVEngineer (AE) will conduct a Big Sandy Unit 1 feasibility study on incremental issues with adding WFGD 
andlor SCR to 13s Unit 1 for the possibilities for dealing with the mercirty r,ontrol issues 
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Justification for Qrigii-sal V e r s i c ~ ~  

0 The “Fleet Compliance Design Basis Rationale for WFGD 6: SCR Projects” established piofocol to determine fleet 
emissions compliance Ltndei five different iegulatory scenarios. A computer model, Multi-Emissions Compliance 
Optimization (MECO) was developed to evaluate fleet compliance Under all five scenarios, Big Sandy Ilnit 2 wiii 
require installation of WFGD technology by 2010. 

In order to meet SO2 compliance roqtrir-ements in 20 10, funding foi Phase I is requested to peiforin preliminaiy 
engineering, design, scheduling, and Iplanning to obtain cost estimates to ietrofit WFGD techiioloyy at the Big 
Sandy Plant 

o 

Q At the completion of this Phase I work, Phase II will build upon the conceptual engineering and budgetary cost 
estimates from Phase I and continue with detailed engineering & design to generate construction labor Request for 
Quotation (RFQ) Packages. These packages will be competitively priced and become the basis for the Phase I l l  
requested labor funding. 

ide, Least Cost Compliance Planning 

The Big Sandy sciubber decision was made in the context of an AEP system wide environmental compliance analysis 
which determined that scrubbing Big Sandy was part of a feast cast compliance plan to meet current and future emission 
reyulations The analysis was conducted using the MECO (multi-emissions compliance optimizalion) model, a unique 
mixed integer programmiiig model which solves for the least cost environmental compliance plan. This propi ietary model is 
a sophisticated analytic fool that allows the company systeinatically to weigh the costs and risks of a wide variety of 
options and allows siinultaneous optimization across multi-emissions (SO*, NOx, mercury and COz). 

In July 2003, the company analyzed a variety of potential environmental scenarios, including the cui rent SO2 and NOx 
iegulatlons faced by the company under Title IV and the NOx SIP Call under the Clean Air Act of 1990 plus a variety of 
additional reductions anticipated at the time under EPA’s future i egulatory initiatlves for fine particulates, visibility and 
ozone attainment initiatives In addition, potential multi-emissions such as Clear Skies and the Carper bill were evaluated 
’I he analysis indicated that undei” all the scenarios and related sensitivity analyses that the Big Sandy scrubber decision 
was always part of the least cost compliance plan. 

In January 2004, AEP reanalyzed the compliance plan in light of the proposed EPA clean air interstate rule (CAIR) and the 
mercury rules (proposed in Decernber 2003) and reached ail identical conclusion The Big Sandy scrubber was again 
found to he an economic decision. 

In addition, under all the scenarios analyzed, the fuel and operating costs of Big Sandy plus t h e  scrubber investment 
(incremental capital ) and additional O&M costs were Well Lx?low market prices for power now and projected in tile fukiie, 
indicating that the investment iii Big Sandy was sound and robust relative to market. 
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Associated E nvi PO rime nfal 

The AEP Fleet Compliance Plan to address emissions regulations in the most cost-effective nlanner relies, In part, on the 
efficient and reliable operation of the conti-olled units. As a means of piovidiilg gieater operational assurance in this area 
and addressing overall reliability, the following associated projects, when justified, will be undertaken as a part of the 
WFGD retrofit: 

perability rand ~ e ~ j a ~ ~ ~ ~ ~ ~  Work 

0 Balance Draft Conversion - The installation of WFGD technology necessitates tlie instaliation of new induced draft 
fans io overconie the additional systetn pressure drop (resistance). 'The incremental cost of converting the steam 
generator and auxiliary equlpnient, including the flue gas path, to allow furnace operation at a slight negative 
pressure, when coinpaIer1 to the operational, ongoing O&M and the working environment benefits justifies 
Implementation of this project. 

SO, Mitigation System - A portion of the SO2 generated during coal combustion is further oxidized in the boiler and 
In the SCR, creatlng SO,. Some SO3 Is retnoved in the alr heater and the flue gas desulfurization system. 
However, without additional coiitroi and burning design basis coal, the stack SO3 levels are expected to exceed 20 
ppniw when the SCR is not in operation, and 40 ppmv when the SCR is iii operation. SO3 of thls tnagnitude in the 
flue gas that exits the stack forms a secondary plume with a characteristic blue color and elevated visual opacity. 
To address this issue, the installation of a trona (sodium sesquicarbonate) injection system will be considered to 
reduce the SO,einissioiis to 10 ppmv or less. 

Unit Controls Modernization -The installation of WFGD technology will utilize a state of the ai-t control system. To 
integrate this new, inodern DCS system into fhe existing unit controls, even if possible, would represent a 
significant undertaking. "Stand-alone" controls for the WFGD are not desirable. 

Steam Generator Additions - Building on the fuel flexibility benefits for Big Sandy Unit 2 to combust coals with 
sulfur contents as high as 4.!5#/MBtu, the steam generator will require additional furnace slag coiitrol devices 
(water cannons andlor blowers), modification or replacement of the current burners, furnace nose addition to 
increase water wall surface area, and furnace overlay to mitigate increased furnace corrosion. 

D 

0 

Q 

o Since this is a preliminary engineering CI, there has not been an economic analysis performed or strategic or risk 
scores identified. fnformatiori gathered wider this CI wit1 b e  used in part to develop a future economic; analysis 
and strategic and risk scores for the detailed engineering, procurement and construction of the WFGD system and 
associated landfill. 

Funding for Phase I engineering and design for a WFGD is required to supp0i-t development of a Phase I1 CI, 
expected to be routed for approval during the fourfii quarter of 2004. Funding is also r'equested for the studies 
associated with balance draft conversion and steam generator additions to define upfront the Impacts and costs of 
these potential design and operational improvements. 

o 

Q 

This strategy supports the construction of a WFGD for Big Sandy Unit 2 for operation in the 201 0 tiineframe. 

The Wet FGD scope of work was suspended i n  2006 after an assessment indicated that the costs to retrofit the 
unit had increased substantially along with a significant decrease in fuel saviiigs affiliated with bui ning a higher 
sulfur coal Version 4 of this CI is required due to (he significant change in scope from Wet FGD to Dry FGD 
technology. This DFGD technology with an integrated pulse jet fabric filter is tlie preferled technology due to its 
lower cost while still achieving the required SO2 reduction efficiencies burning 4.5 Ib/mm BTU sulfur coal. 
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4 The SO2 Compliance Plan has evaluated several alternatives such as the procurement of SOn allowances on 
the open market andfor fuel switching, but these alternatives will not provide the atnount of SO:, allowance 
required to support AEP's coal-fired electrical generation fleet. 

Retire U,nit and replace generation with natural gas combined cycle options Q 

~~~~~~~~~~~ ~~~~~~~~~~~ 

0 In accordance with the fleet SO2 compliance plan, the WFGD technology is targeted to be capable of 98% 
SO2 removal efficiency. This level of I emoval will allow for an expected 95% reduction in annual emissions 
during all modes of operation, The reagent of choice will be limestone, and the technology will provide the 
operational flexibility to produce a disposable gypstiin byproduct. The WFGD design criteria will maintain 
maximum fuel flexibility for the unit. A wider range of coals, to include high sulfur coal, has been incorporated 
in the design criteria for the WFGD. 

The WFGD design basis for the unit must incfude provisions for adding future emission control equipment for 
reduction of mercury and possibly other emissions without relocation of equiprnent. This approach will allow 
for implementation of current available technologies at some later date without rnajor redesign of systerns and 
provide AEP the opportunity to explore new technologies in meeting future regulations. 

A computer model, Multi-Emissions Compliance Optimization (MECO), was developed to guide the selection 
of methods for fleet compliance under five different regulatory scenarios. The model considers power and 
emission allowance iiiarkets, load demand forecast, emission allowance balances, emission control retrofit 
costs, new unit costs, unit emission rates, and unit operatirly costs. The methods considered viable are 
allowance purchases, fuel switching, capacity retirement, and building new equipment. This model identified 
the Big Sandy Unit 2 as requiring a WFGD in 2009 based on the current assumptions for SO2 credit value and 
availability. 

o 

B 

o Cl  000008348 has been approved lo  perform preliminary engineering, design, and environmental work for air 
modeling and permitting of a future FGD and future FGD landfill for Big Sandy Unit 2. 

BS I-laul Road to Landfill o 
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Refer to page 9 of the Waltoii Testimony, lines 5-7. In discussing Total Evaluated Cost (“TEC”), 
it states, “[tllie final award is based on the TEC and safely per€orniance ofthose bidders, along 
with ancillary considerations such as a financial risk assessinelit, any pricing discounts offered 
for multiple-unit awards, negotiated shared risldrewad programs, and similar factors.” 

a. Describe the extent to which AEP eiicoriritered any of these factors in conjunction with its 
previous sci-ubber construction projects. 

b. If the answer is yes to paif a. of this Item, identify wliicli factors were encoruitered and 
provide the additional cost to the project affected. 

c. Explain wlietlier any ofthe factors zniglit come into play in installing the type of scrubber and 
enviroixnental facilities planned at Big Sandy Unit 2. 

a. AEP has not eiicouiitered such insicvices with previous scrubber construction projects wliere 
the factors listed prevented award to the preferred company based on tlie TEC. 

b. NIA 

c. AEP does not expect any of tliese factors to come into play for the DFGD project at Big 
Sandy 2. 

ITNESS: Robert L, Waltoii 





er  Y 

EST 

Refer to page 10 of the Waltoii Testiinoiiy, lilies 2-16. It discusses AEP's cost 
management process. For each of the FGD systems discussed 011 page 5 o€ the Waltoii 
Testimony, liiie 4, provide the Pliase 1 estimated cost and the coiiipleted in-service cost. 

Please see the Company's response to ICPSC 1-23. 

TNE§S: Robert L Waltoii 





er Go 

Refer to page 11 of the WaItoii Testiinoiiy, lilies 16-19, wliicli indicate tliat tlie “FGD 
System Equipment Supplier is selected fiom a competitive evaluation process based on 
AEPSC [“AEP Services Comnpatiy”] perforinaiice aiid tecluiical specifications. A similar 
process is utilized €or tlie selection of construction Ialxx coiiipaiiies to perform the field 
installation of tlie equipment.” Does AEP select di€fereiit vendors throughout its fleet, or 
tlie saiiie overall veiidor for familiarity with the prodrrct/vendor? 

AEP’s philosopliy as relates to eiigiiieered systems, such as FGD’s, is to eniploy 
duplicatioii to the iiiaximuiii exteiil possible across the fleet. This allows for cost savings 
associated witli bulk purchasing discounts as well as savings associated witli iiiaiiitainiiig 
‘and sharing coininon spare parts. It also allows for tlie sharing of‘ best practices across 
facilities in the operation and maintenance arena, further eidiaiicing the value ol‘ 
coiimoiiality. AEP does iiot necessarily utilize the same constructors, but employs the 
most cost-effective contractor for the specific scope aiid location across the fleet. 

ITNESS: Robert L Waltoii 





e !ky Y 

Refer to page 15 of tlie Waltoii Testimony, lilies 2 1-23, which indicates h a t  technical and 
ecoiioinic evaluations were performed to compare and contrast the wet FGD and dry FGD 
technology optioiis that may be applied while burning coals with different sulfilr coiiteiits, up to 
4.5 Ibs. S02/1iiiiiBtu. 

a. Describe in detail the impact the sulfur content played in selecting the appropriate SO2 
removal teclmology, 

b. Would the desulfurization selection process change if the sulfur level changes? 

c. P rovide examples oftechnologies which will meet the EPA iiiaiidates as related to high and 
low sulfur coal. 

a. Technical and economic evaluations were based on a 0.09 Ib/mmBTTJ SO2 emission rate, 
corresponding to a 98% removal efficiency based on an uiicoiitrolled inlet SO2 of 4.5 
Ib/inm BTU. This provides the appropriate margin to satisfy the limits set forth iii tlie CSAPR 
and MATS rules and supports the ability to attain further reductions whicli might be 
required by the pending SO2 l-hour National Ambient Air Quality Standard (NAAQS). 

b. No. 

c. The lime based Circulating Dry Fluidized Bed Scrubber with Pulse Jet Fabric Filter system 
atid the liinestoiie based Forced Oxidized Spray Tower Wet FGD with Wet ESP systciii 
are examples of technologies that are capable of meeting EPA inandates and are capable 
of98% removal efficiciicy of coal with S02. ol4.5 Ib/inmBTU. 

The spray diyer absorber (SDA) FGD is limited to a iiiaxiinum uiicoiitrolled inlet SO2 of 
3.0 lb/minBTU at a 95% removal efficiency. This technology is iiiiable to achieve the desired 
0.09 Ib/mmBTU SO2 emission 1 ate, limits file1 flexibility, and was subsequently 
excluded in the technology evaluation. 

For inore infoimation, please refer lo the Big Sandy Unit 2 Flue Gas Desulfurization (FGD) 
Tecliiiology Evaluation in Item No. 30, Attaclnnent 1 to this response for which 
coiifideiitial protection is being soiiglit. 

PTNESS: Robert L Waltoii 
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Exec ui-ive summa ay 

This technical evaluation was performed to compare and contrast the wet and dry flue gas desulfurization 
(FGD) technologies that may be applied to Big Sandy Unit 2, located in Louisa, KY. The evaluation of the 
FGD technology options contained herein considered environmental and technical performance, retrafit 
constraints, environmental and technical collateral impacts, and economics. 

The Alstoni NID FGD System (NID) with integral Pulse Jet Fabric Filter (FF), a dry FGD technology, is 
recommended for Big Sandy Unit 2 over the other evaluated technologies, which included the Spray 
Dryer Absorber (SDA) Technology with Pulse Jet Fabric Filter (FF), Circulating Dry Fluidized Bed 
Scrubber (CDS) Technology with Pulse Jet Fabric Filter (FF), and Limestone Forced Oxidized Spray 
Tower Wet FGD (WFGD) Technology with a Wet Electrostatic Precipitator (WESP) Integral to the 
recommendation of the NID FGD technology for Big Sandy Unit 2 is the future plan to burn a medium 
sulfur fuel (max 4 5 Ib SOz/mmBtu) with 98% SOz removal efficiency As a result, this FGD technology 
evaluation and economic analysis is based on a 4 5 Ib SOz/mmBtu fuel with 98% removal efficiency, 
which equates to a 0 09 Ib S02/mmBtu emission rate. Considering equivalent SOz removal efficiencies 
among the evaluated FGD teclinologies for the design basis fuel (with the exception of the SDA FF option 
which does not meet the aforementioned design basis requirements), the NID FGD technology is the 
favored FGD technology for Big Sandy Unit 2 based on the following 

0 

0 

0 

0 

0 

0 

0 

0 

a 

0 

Lowest water consumption 
Lowest auxiliary power requirements 
Lowest reagent usage 
Lowest total solid waste production 
Smallest equipment footprint 
Technology best supporting Activated Carbon Injection (ACI) for mercury removal 
Technology best supporting SO3 removal 
Technology best supporting oiher hazardous air pollutants (HAPS) removal 
Technology best supporting future NPDES permit compliance for plant outfalls 
Lowest total evaluated cost on 20 year NPV basis and 30 year Cumulative Present Worth basis 
(capital and O&M) 
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I n h d  UCtiQ E l  

Big Sandy Unit 2 is an 800 MW (net) pulverized coal-fired boiler with a design heat input of 8,180 
mniBtu/hr The selected fuel option for this FGD technology evaluation is a blend of Central and Northern 
Appalachian coal with the following design parameters, representing the upper end of the expected sulfur 
content for fuels to be burned at Big Sandy Unit 2 post FGD retrofit 

o 

o 

o 4.5 IblmmBtu SO2 (uncontrolled) 

Further, target emissions for the FGD retrofit at Big Sandy Llnit 2 are as follows“ 

12,490 Btu/lb High Heating Value (HHV) 
0.05% Chlorine (CI) (by weight) 

o 

o 

o Opacity 5 20% 
9 

Q 

SO2 5 0 09 16 S02/mmBtu 
Total Particulate (combination of filterable and condensable) 5 0.030 IblmmBtu 

Mercury 5 1 0 IblTBtu 
Hydrogen Chloride (HCI) 5 0 0020 Ib/mmBtu (SO2 limit can be used instead of HCI limit with an 
installed FGD system) 

Target emissions may change due to potential revisions to the Electric Generating Unit MACT (Maximum 
Achievable Control Technology) proposal (a I( a. ”HAPs Rule”) that was proposed as a draft rule for 
comment by the lJSEPA on March 16, 201 1 with final issue of the rule expected by mid December 201 1 
However, it is currently anticipated that Big Sandy Unit 2 will be required to install controls for the above 
listed target emissions by the end of 201 5 

Currently, the unit removes particulate emissions from the flue gas stream exiting lhe boiler by means of a 
“cold-side” electrostatic precipitator (ESP) positioned downstream of the air heater, and NOx emissions 
are controlled by a Selective Catalytic Reduction (SCR) system Big Sandy Unit 2 currently does no1 
have any additional controls far SO2, SO3, mercury (Hg), or hazardous air pollutants (HAPs) lilte 
Hydrochloric Acid (HCI) Based on this information, the following graphic (see Figure I )  depicts potential 
air quality control system (AQCS) arrangements for Big Sandy Unit 2 considering the current boiler and 
cold-side ESP arrangement with provisions for SO2, SO3, NOx, particulate matter (PM), mercury (Hg), 
and hazardous air pollutants (HAPs) control 

Within each category of wet and dry FGD technology options, specific FGD types were considered and 
evaluated based on their general design and capability of being applied to Big Sandy Unit 2 In the 
section titled “Other Technologies Considered” later in this report, several FGD systems that are being 
used in the industry are discussed, with reasoning as to why they were not considered as viable options 
for the Big Sandy Unit 2 application. Ultimately, four technologies emerged for detailed comparative 
analysis 

o 

o 

o 

o 

The Limestone based Forced Oxidized (LSFO) Spray Tower Wet FGD was selected for detailed 
comparative analysis primarily based on its usage in the AEP Eastern Fleet for SOz control. The LSFO 
Wet FGD has also been applied at other facilities in the industry that burn inid-to-high sulfur fuels, and is 
considered a mature technology that is suitable for the application at Big Sandy Llnit 2. The dry FGD 
technologies utilizing recycled material collected in the downstream fabric filter were selected for 
Comparative analyses based on capital cost, footprint, turndown, and power consumption benefits, future 
HAPs requirements, and future NPDES outfall requirements. Note the SDA FF option is not capable of 
meeting the Big Sandy Unit 2 FGD technology evaluation design basis (4.5 Ih S02/mmBtu inlet with 98% 
Report: BS2-FGDPE-11131 I 1 Revision. 0 - 11/13/11 
Tliis c!<jcr.ii1leIji coii iaiix ~ i r q x i & i r y  ii-i.~~,i-in~.tioi-i of Ai-ii,zi-ican Elecii ic Po\.:i&:i- Service Cni poraiion arid is ’io 1be 
I stiin1eci ~ !po ! j  pecjiiest 
ihe v!riitsii coi?senl of /:in:ricaii Electric Power Selvic.5 C,orisoi-aiion. 

Limestone based Forced Oxidized Spray Tower Wet FGD (WFGD) with Wet ESP (WESP) 
Lime based NID Dry FGD System (NID) with integral Pulse Jet Fabric Filter. (FF) 
Lime based Circulating Dry Fluidized Bed Scrubber (CDS) with Pulse Jet Fabric Filler (FF) 
Lime based Spray Dryer Absorber (SDA) with Pulse Jet Fabric Filter (FF). 

1 Page 5 of20 
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removal efficiency), so it is excluded as a viable option in the economic and detailed comparative 
analyses. 

1 WET FGD 
+ WESP 

FABRIC 
FILTER 

I- 

4. DRY FGD j 
I SDAIFF ,.. 

Figure 1 

Conclusion 8, Recommendation 

Based on the detailed evaluation documented in this engineering report, the Alstom NID FGD system with 
integral Pulse Jet Fabric Filter is recommended for Big Sandy Unit 2 over the other evaluated FGD 
technology options because it offers excellent emissions control performance based on the unit's 
operating parameters, best minimizes the impact to the plant's overall environmental footprint, and offers 
the lowest total evaluated cost. A NID FGD system at Big Sandy Unit 2 will effectively control SO2 
emissions while minimizing water usage, auxiliary power consumption, equipment footprint, reagent 
usage, and solid waste production. In addition, the NID FGD system will allow for effective co-benefit 
control of emissions such as mercury, SOs, and other HAPS while mitigating the risk of future NPDES 
permi'r compliance for plant outfalls. 

Below is a quantitative/clLialitative analysis summary of the key environmental and technical areas of 
comparison between the three applicable FGD technologies for Big Sandy Unit 2. The highlighted boxes 
indicate which technology was favored when directly analyzed using Big Sandy Unit 2 design and 
operating parameters. ' For all parameters evaluated, the NlD FGD System with integral Pulse Jet Fabric 

' Reference Attachment BS-01 - AEP FGD Program Engineering Calculations 
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Filter was favored or provided equivalent perforinancelbenefits compared to the other technologies In 
addition, the NID FGD system with integral Pulse Jet Fabric Filter offered the lowest total evaluated cost 
on a 30-year Cumulative Present Worth basis (reference the Economic Analysis section of this report), 
'rhus malting it the recommended FGD technology for Big Sandy Unit 2 

- 
--- 

Uncontrolled inlet SOz ( ~ ~ / ~ ~ ~ t u )  

Outlet §Oz ( ~ b / ~ ~ ~ ~ t ~ ~  

SO2 Removal Efficiency (%I 
-- 

Aux Power Usage (MW) 

Annual Reagent Usage (TPY) 

Total Solid Waste Production (TPY) 

- 
Technology that best S U ~ ~ O I - ~ S  other 
hazardous air polllutants (HAP'S) 
removal 

Crmulative Present Worth (CPW) of 

Key considerations influencing the FGD technology recommendation of the NIR FGD system for Big 
Sandy Unit 2 and details of the FGD technology options detailed comparative analysis are further 
discussed ihroughout the remainder of this report. References l o  industry technical reports, analyses, and 
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vendor-supplied FGD process information to support this technical evalciaiion are also included in the 
appendix. 

-- - 

Wet FGD - Spray Tower E WESP 

Economic Analvsis 

A key input to this FGD technology evaluation was the econoinic analysis (including both 20-yr NPV 
analysis and 30-yr Cumulative Present Worth analysis) performed for the Big Sandy Unit 2 FGD 
technology evaluation. The economic analysis was based on four FGD technology options and the 4.5 lb 
SOz/mmBtu fuel option as follows“ 

J 

Dry FGD - SDA & FF ?‘ 
Dry FGD - NID 8, FF I J  
Dry FGD - CDS & FF I J  

It is important to note that each economic analysis case identified above by a green check mark is 
“technically viable’’ from an emissions compliance standpoint, meaning compliant with the proposed 
HAPs regulations based on the information available at the writing of this report For exampte, the FGD 
technology options considered control provisions for SOz, SO3, PM, Hg, and HCI to comply with the 
anticipated HAPs Rule. As already noted, the SDA FF option is not capable of meeting the Big Sandy 
[Jnit 2 FGD technology evaluation design basis (4.5 Ib S02/mmBt~r inlet with 98% removal efficiency), so 
it is excluded from the economic analysis 

20-yr NPV Analysis 

AEP Generation Business Services’ Spread Option Model provides a malie vs. buy analysis and ranlting 
of the FGD technology options via a 20-yr NPV economic analysis.‘ For the three evaluated cases 
identified above, the NID FF technology was the clear least cost alternative 

30 year Cumulative Present WQ~% Analysis 

The economic analysis performed for the Big Sandy Unit 2 FGD technology evaluation also included a 
30-yr Cumulative Present Worth analysis of Keniucliy Power revenue requirements via AEP Integrated 
Resource Planning’s Strategist Model to provide a total evalLiated cost optic The results, which are 
summarized below, show the NlD FF technology is the least cost alternative among the FGD options 
evaluated’ 

Reference Attachment BS-13 - Big Sandy 2 FGD Economic Analysis Summary 

Reference Attachment BS-14 - Big Sandy Unit 2 FGD Cumulative Present Worth Analysis 
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IAnnual Variable 0&M Cost ($M) I $41 0 I 

9 o f 2 1  

I $154,454,000 1 Incremental Comparison of 30-yr 
Cumulative Present Worih of 
0 PC 0 Revenue Wequ i rernents 

Oillmtnbtu design basis @ 98% reinoval Efficiency 

Capital cost estimates developed for the Big Sandy Unit 2 economic analysis were prepared to an 
accuracy of -1 5% to +20%. These estimates were leveraged from significant technology evaluations and 
cost estimates associated with FGD studies for Big Sandy Plant and AEP's years of experience with 
environmental system construction and startup execution. In addition, competitive proposals were 
solicited from OEM suppliers for various FGD technologies as part of these studies. These cost estimate 
inputs were converted to $/kw indicative pricing to allow for scaling of pricing associated with Big Sandy 
Unit 2's 800 MW unit size. 

Several factors contribute to the capital cost differential between the FGD systems. First, as discussed 
previously, wet FGD systems require more equipment, and likely larger equipment to handle the larger 
volumes or' liquid slurry that are continuously pumped through the wet FGD absorber vessel. The solid 
waste from the wet FGD must be dewatered, and the wastewater treated for discharge or re-use. More 
equipment means more foundations, more buildings, more interconnecting piping, wiring, controls, and 
installation labor. Wet FGD systems also require higher quality materials of construction since they 
operate below the flue gas saturation temperature, which produces corrosive operating environments. 
Therefore the absorber vessel, piping, pumps, tanks, valves, instrumentation, etc. inust be constructed of 
high cost alloys and exotic materials. Dry FGD systems are comprised primarily of carbon steel 
equipment and components since the process is maintained above flue gas saturation, limiting the 
potential for corrosion. Further, the NID FGD system is a relatively simple and compact design even 
compared to other dry FGD options, which gives it a clear capital cost advantage. 

From an annual variable O&M cost perspective, the main cost driver is the FGD reagent, although 
byproduct disposal costs represent significant annual expenses. The dry FGD options use lime as their 
reagent, which is more costly than the limestone reagent used for the wet FGD system. Based on O&M 
cost information prepared for the Big Sandy Unit 2 FGD economic analysis, the estimated cost of lime 
(uncontrolled inlet SOz value of 4.5 Ib SO,/mmBtu with 98% SOz removal efficiency) for the NID FGD 
system for the is $30.2 Mlyr vs. an estimated limestone cost o f  $6.6 M/yr for the wet FGD sysi-em. 

D l v s i q  

In addition lo the economic analysis results, and in support of the FGD technology recommendation for 
Big Sandy Unit 2, three FGD technology options representing the breadth of applicable technologies, 
namely WFGD, NID, and CDS were selected for detailed comparative analysis assuming 4.5 Ib 
SOZ/mniBtu fuel and 98% SO2 removal efficiency The detailed comparative analysis considered 
environmental and technical performance, retrofit constraints, and collateral impacts (environmental and 
technical) 

I~elui-lled 1.113011 ire 
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This technology comparison evaluates the technical and environmental impacts of the NID and CDS dry 
FGD systems with an assumed average outlet SO2 emission rate of 0.09 IblmmBtu compared against a 
wet FGD system with an assumed average outlet SO2 emission rate of 0.09 IblmmBtu. The 0.09 
Ib/mmBtu SO2 emission rate for the FGD options corresponds to 98% removal efficiency based on an 
uncontrolled inlet SO2 of 4.5 Ib/mmBtu. This provides appropriate margin under the anticipated 0.20 
Ib/mmBtu SO2 emission limit required by the proposed HAPS Rule to allow for further reduction in SO2 to 
support the pending SO2 I-hour National Ambient Air Quality Standard (NAAQS). Note again the SDA 
FGD system is limited to a maximum uncontrolled inlet SO2 of 3.0 IblrninBtu at 95% removal efficiency, so 
it is not applicable to the 4.5 Ib S02/mmBtu fuel with 98% SO2 removal efficiency design basis utilized for 
this technology evaluation, 

The outlet SO2 and removal efficiency is equivalent among the NID FF, CDS FF, and the WFGD WESP 
options However, the NID FF option best minimizes the collateral impacts with respect to water 
consumption, auxiliary power usage, reagent usage, and solid waste production, in addition to being the 
least cost alternative and providing the best co-benefit emissions control. It is these collateral impacts 
that significantly affect the overall technical comparative analysis, and are discussed in detail below 

Water CQ RSU m ption 

A wet FGD system would use a calculated 1397 gallons per minute (GPM) of yater while the dry FGD 
C D S  and NID systems will use a calculated 1274 and 1280 GPM, respectively, a difference of 
approximately 9% Furlhermore, the dry FGD systems are capable of using more recycled water 
proportionally than a wet FGD system, and thus have a lower demand for fresh water supply The dry 
FGD systems' ability to use recycled water frorii ather plant systems, coupled with its lower overall water 
demand, makes the NID system the best choice with respect to water conservation 

Wet FGD systems are typically designed to use a considerable amount of recycled or "reclaim" water, but 
still require significant amounts of fresh water to wash the mist eliminators. Mist eliminators are the 
devices that remove large water and slurry droplets from the flue gas before it exits the wet FGD absorber 
vessel The mist eliminators must be washed frequently with fresh water to insure consistent 
per f~rmance.~ Flue gas temperature is higher in a dry FGD system, therefore less water is required for 
temperature reduction, and the flue gas stays above saturation, or "dry." Since the flue gas remains "dry," 
dry FGD systems do not utilize mist eliminators, thus there is no need for a mist eliminator wash system 

4Reference Attachment BS-0 1 - AEP FGD Progi-am Engineering Calculations 

Reference Attachment BS-Oh, - Richard, Ron RE Consulting "Wet Scrubber O&M Issues." Presentation at Duke Energy Seminar, 
Sept. 3-5, 2008, p 21-24. 
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The additional 11 7 GPM of water used by the wet FGD compared to the dry FGD NID system translates 
to approximately 52 Million gallons of additional water annually 
constrain water availability to the plant, but is significant when considering water conservation and overall 
water utilization in the region as well. 

The additional usage may not only 

r-- 1 
Considering the average Kentucky household size of three (3) people and the average water 
consumption of 70 gallons per day per person (70 gallons x 30 days = 210 gallons per month), the 
average household in Kentucky uses 75,600 gallons per year (210 gallons per month x 3 people x 12 
months) ' lJsing this average, the savings in water afforded by utilizing a dry FGD (NlD or CDS) system 
versus a wet FGD system at Big Sandy Unit 2 equates to the yearly demand for over 680 households. 

Auxiliary Power Usage 

All auxiliary power was estimated by Sargent & Lundy as part of the Big Sandy Unit 2 Order of Magnitude 
Cost Estimate effort, and is based on proposed equipment operating arrangements and components 
sized specifically for Big Sandy Unit 2. 

It is estimated that a wet FGD would consume approximately 31 MW of auxiliary power, which is 15 MW 
more than the NID FGD system. The difference in ai.ixiliary power, if calculated annually at an 85% 
capacity factor translates to 11 1,690 MWh of annual generation, which is enough electricily to power 
nearly 7,600 Kentucky households (based on 2007 average annual household electricity consumption for 
Kentucky as reported by The Energy Information Administration).' 

Reagent Usage 

The reagent used in the dry FGD NlD and CDS systems is crushed or pebble lime, while the wet FGD (as 
compaied herein) utilizes limestone Because of the use of recycled material from the fabric filter, which 
contains un-reacted lime, the recommended dry FGD NID system will use approximately 1/3 less lime 
than a dry FGD system operating without recycle. Assuming 4 5 Ib S02/mmBtu coal, an outlet emission 
rate of 0.09 Ib SOdmmBtu, and an 85% capacity factor, the dry FGD NID system is expected to use 

Reference Attachment BS-01 - AEP FGD Program Engineering Calculations 

' Reference Attachment BS-05 - Cooperative Extension Service, [Jniversity of Kentucky, College of Agriculture, "Water Usage",p 2 

Reference Attachment BS-06 - Energy Information Administration "U S Average Monthly Bill by Sector, Census Division, and 
State 2007" http.//www.eia.doe.qov/cneaf/electricity/esr/table5.l~tmI 
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216,980 tons/yr of lime A wet FGD operating at 85% capacity factor on the same fuel is estimated to use 
236,351 tons/yr of limestone 

Assumin delivery of reagent to the Big Sandy site will be by railcar with an assumed capacity of I00 
tondcar, the estimated annual lime usage by a dry FGD NID systeni at Big Sandy Unit 2 will result in 
193 fewer railcars to and from the site than that required to transport limestone for a wet FGD. 

?o 

Solid Waste Production 

Similar to the reagent usage analysis above, solid waste production from the dry FGD and wet FGD 
options was calculated and compared based on an assumed 85% capacity factor. 

levahated technologies, and also includes wastewater treatment solids for the WFGD option. 

The difference in solid waste is significant when carried out on an annual basis, and results in 9,400 tons 
of additional solid waste annually if the wet FGD is selected over the dry FGD NID system. This analysis 
assumed the waste product (gypsum) from the wet FGD would not be sold. While potential markets 
might exist, the analysis was based on the assumption that a market would not exist for the Me of the 
FGD. 

Total Equipment Footprint 

Wet FGD systems require more, and generally larger, equipment than dry FGD systems because they 
handle larger amounts of water and slurry. Furthermore, the wet FGD process incurs an additional step 
beyond the dry FGD process, in that the solid waste product must be dewatered prior to disposal. This 
dewatering step requires additional equipment, buildings, and likely the addition of a Wastewater 
treatment facility to treat the water that is removed from the solid waste so it is suitable for discharge or 
re-use in the plant More equipment (pumps, tanks, piping, filters, etc.) means larger foundations, bigger 
buildings, more space required for maintenance activities, etc. 

'Reference Attachment BS-0 1- AEP FGD Program Engineering Calculations 

Reference Attachment BS-07 - Center for Global Environmental Education, Hamline University. "Rivers of Life. Rivers Through 10 

Time - Compare Cargo Capacity." hitp.//c~ee.lianiline.edu/rivers/ln~ui~/RTT/Rtt 6.htm, p. 1 
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tu fuel design basis @ 98% removal Efficiency 

Overall, the proposed dry FGD NID system equipment footprint for Big Sandy Unit 2 is 23% smaller than 
a similarly sized wet FGD equipment footprint This difference accounts for the FGD equipment footprint, 
and includes the additional space required for water treatment equipment and the increased solid waste 
production When considering a retrofit at an existing facility, space is not unlimited, and Big Sandy Plant 
is no exception Therefore, the smaller footprint of the dry FGD NID system is a very desirable feature 

Techiioiogy Evaluation Eackqround 

Additional considerations and background information influencing the FGD technology recommendation 
of the NID FGD system for Big Sandy Unit 2 are further discussed in the following section. 

Wet vs. Dry: Process Fiindarnentals 

The major technical differences between the wet and dry FGD technologies are 

1) A dry FGD system operates above the flue gas water saiuration temperature such that all of 
the water added to the flue gas is evaporated before it leaves the dry FGD absorption vessel 
or ductwork This limits the amount of wafer that can be introduced in ihe dry FGD process, 
thus limiting the chemical reactions between the calcium compounds and the SO2 In 
general, this restricts the technology to low-to-mid sulfur coals Wet FGD systems rely on 
greater volumes of water into which the SO2 is rapidly absorbed (scrubbed) In conjunciion 
with the alkali in this slurry, the SO2 is neutralized and precipitated in the absorber reaction 
tank where sufficient time is provided for the reactions to occur 

2) A wet FGD absorber vessel utilizes a high volume of liquid slurry continuously circulating in 
the absorber vessel and providing abundant opportunity .for SO2 absorption into the slurry 
droplets. A dry FGD system is comprised of a vessel or length of ductwork where the SO2 is 
contacted with alkali slurry or moistened dust, and then a downstream fabric filter removes 
the waste byproduct from the gas flow. Dry FGD systems rely on the absorption and 
neutralization reactions to take place as the flue gas circulates inside the absorption vessel or 
duct, and also in the highly reactive dust cake which forms on the surface of the downstream 
fabric filter media in the fabric filter." 

3)  Dry FGD systems evaporate the water added to the system and collect the dry waste 
material in the fabric filter. Thus there is no need for solids dewatering equipment, and there 
is no wastewater treatment required." 

Ompact of Fuel Type on FGD Selection 

Differences in coal sulfur content can factor significantly into the type of FGD system that is selected, and 
can also influence the unit's ability to achieve the required SO2 emissions limits with that technology Dry 

l '  Reference Attachment BS-02 - B&W Steam. Its Generation and Its Use, 41st Edition, 2005, Chapter 35, 13 13 

Reference Attachment BS-03 - B&W Steam. Its Generation and Its Use, 41st Edition, 2005, Chapter 35, p 12 12 
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FGD systems, such as NID, CDS, and SDA, must operate above the water saturation temperature of the 
.flue gas and are thus constrained by the amount of moisture that can be introduced with the lime 
sorbent.13 in general, the limits on the amount of water that can be introduced in the dry FGD system in 
turn limit the chemical reactions between the lime (calcium compounds) and the SO2. For the SDA 
technology, the sorbent is thin lime slurry with 20-30% solids that must be evaporated before it leaves the 
SDA vessel, so the amount of calcium compounds that can come in contact. with SOz in the flue gas is 
limited. As a rule of thumb, this restricts the SDA 'technology to low sulfur coals with 3 Ib SO,/minBtu inlet 
max, which is why the SDA FGD system is not applicable to Big Sandy Unit 2 with the 4.5 Ib S02/mmBtu 
fuel design basis. For the NID and CDS systems, the sorbent is lime/recycled byproduct moistened dust 
with .= 5% moisture. The moistened dust particles allow greater liquid film surface area and provide an 
abundance of calcium compounds to absorblreact with the S 0 2 ,  thus the vapor pressure limitation of 
SO2 absorption is significantly reduced - this mechanism allows these dry FGD technologies to treat flue 
gas from medium-to-high sulfur coals with greater than 6 Ib S02/mmBtu. 

Wet FGD systems afford greater ability to treat flue gas from high sulfur coal combustion (greater than 10 
Ib SO,/mmBtu inlet max) because the process is not limited by operation above the flue gas saturation 
temperature. This facilitates greater mass transfer in the absorption zone of the absorber vessel as well 
as longer reaction times in the absorber reaction tank. However, for low-sulfur coal, there is a diminishing 
return to the SO2 removal achieved by a more capital and operationally intensive wet FGD system (since 
there is less SO2 proportionally to capture). This is affected by the added demands of increased sorbent 
usage, auxiliary power consumption, water consumption, overall equipment. footprint, and solid waste 
disposal. These collateral impacts must be considered in the overall economic, environmental, 
performance and operational analyses for determining which FGD technology to use. Industry reports 
comparing wet and dry FGD systems have also pointed to this fact. 

Co-Benefit Emissions Controi 

The addition of either wet or dry FGD at Big Sandy Unit 2 will allow for co-benefit mercury emissions 
control. A PJFF with ACI is proven effective technology for achieving high levels of mercury capture. Wet 
FGD systems have been proven io reinove mercury as well, but not to the levels of a fabric filter with ACI 
due to limited net capture of 1-1925- as a result of the not well understood "re-emission" phenomenon. 

A key factor in the performance of an ACI system is how well the carbon is distributed into the flue gas. 
When flue gas enters a dry FGD, it is mixed with a few seconds of residence time in the reactor where the 
scrubbing reactions occur Injecting activated carbon upstream of the dry FGD allows the carbon to mix 
thoroughly in the reactor, which is optimum for insuring proper distribution for mercury adsorption. This is 
not to say that ACI cannot be optimized in the absence of a dry FGD, but for a retrofit application proper 
flow distribution could come at a considerably higher cost and higher effort to maintain. 

SO3 / MzS0,j 

Sulfur Trioxide (SO,) is also a concern, as it contributes to the %ormation of sulfuric acid (H2S04) mist 
(SAM) at low temperatures Dry FGD systems have been proven ,to better control SAM than wet FGD 
systems. B&W, a supplier of both wet and dry FGD systems, reported in 2008 that wet FGD systems 
have limited ability to collect SAM, since it is present as a Fine particulate aerosol. Capture of SAM across 
a wet FGD varies anywhere from 30-50%, whereas a dry FGD and downstream fabric filter are capable of 
removing SAM emissions down to detection limits.14 

Reference Attachment BS-03 - B&W Steam. Its Generation and lis Use, 41st Edition, 2005, Chapter 35, p 14 13 

l 4  Reference Aitachinent BS-08 - Tonn, D P , et al B&\N "An Emissions Approach to SO3 Mitigation " Technical Paper BR-1815, 
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A fabric filter downstream of an SDA, NID, or CDS will operate at approximately 150oF - 170°F because 
the dry FGD absorbers serve to reduce the temperature of flue gas leaving the air preheater and prior to 
entering the fabric filter." This creates an environment that is more conducive to SO3 and SAM removal 
because the lime sorbent in the dry FGD does two things: 

1) The addition of the lime reagent lowers the flue gas temperature below the SAM dewpoint, 
driving the gaseous so3 to a mist i 6  

2) The lime reacts with the SO3 and SAM in the flue gas, forming particulate sulfate compounds, 
which can then be callected by the highly efficient dust cake on the downstream fabric 
filters l 7  

Upstream of a wet FGD system flue gas temperatures at the air preheater exit typically 250°F - 350 OFiE 
and SO3 exists primarily as vapor, although some localized cooling in the air heater may cause some of 
the SO3 to condense to SAM 
without the presence of lime or another sorbent used for SO3 removal (Trona, etc )'" This is because the 
higher flue gas temperature decreases the likelihood of SAM formation for collection. Thus, the SO3 
vapor can pass through the wet FGD, condense there to SAM, and remain in the flue gas exiting the 
stack. Therefore, to achieve the same S03/SAM emissions achieved by the dry FGD, a sorbent injection 
system (hydrated lime, Trona, etc.) with properly sized sorbent collection system (iabric filter or ESP) 
would be required upstream of a wet FGD system 

The remaining SO3 at the air heater outlet is then difficult to collect 

Big Sandy Unit 2, as previously stated, will burn a mid-sulfur fuel, so S03/SAM will be present in amounts 
producing low uncontrolled emissions. I-lowever, since Big Sandy Unit 2 has already installed a Selective 
Catalytic Reduction (SCR) system for NO, control, the uncontrolled SO3 emissions are increased since a 
portion of the SO2 in the flue gas converts to SO3 in an SCR Again, the SO3 concern is mitigated since 
the dry FGD system is highly effective at removing SO3. 

HydrocP-rlork (HCI) and Hydrof/Flssoric (HF) Acids 

Both wet and dry FGD technologies are capable of achieving low outlet emission rates of HF and HC1.2i 
The mechanism of capture is somewhat different for each technology. Dry FGD relies on the reaction of 
lime with the chlorine and fluorine to form solid particles that are collected in the downstream PJFF,  while 
wet FGD systems rely on the solubility of these particles in the scrubbing liquor for removal. Both wet and 
dry FGD systems have demonstrated the capability to achieve low outlet emission rates, and both are 
accepted wi.thin the industry as effective and reliable control technology for these pollutants.22 

l 5  Id 

l 6  Id. 

l7 Id 

Reference Attachment BS-03 - B&W Steam: Its Generation and Its Use, 41st Edition, 2005, Chapter 35, p 13 

Reference Attachment BS-08 - Tonn, D P , et al. B&W "An Emissions Approach to SO3 Mitigation " Technical Paper BR-1815, 

18 

19 

Presented at Seventh Power Plant Air Pollutant Control "Mega" Symposium, Baltimore MD, 8/2008, p 2 

" I d ,  p. 3 

'' Reference Attachment BS-09 - Carmeuse Natural Chemicals FGD FAQs 
littp.Nwww.carmeusena.com/paqe.asp?id=l 19&lanque=EN#5, p- 2. 

Reference Attachment BS- 10 - Institute of Clean Air Companies (ICAC) -Acid GasKO' Control Technologies 22 
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Wet FGD systeins produce a chloride purge stream (CPS) that contain concentrations of mercury, 
selenium, and other heavy metals found in the fuel Future NPDES permit renewals may pose limits on 
the discharge of heavy metals at the plant outfalls. Since the dry FGD systems evaporate the water 
added to the system and collect the dry waste material in the fabric filter, the CPS stream is eliminated 
and the risk of future NPDES permit compliance relating to the CPS stream is mitigated. 

Stack Considerations 

Plants with wet FGD systems have what is commonly referred to in the industry as a "wet stack." This 
means that under all unit operating conditions, and all ambient conditions, a thick water vapor plume is 
visible exiting the stack. A wet stack must have an internal stack liner constructed of material suited to 
handle the high moisture content of t l ie exiting flue gas Typically, wet stack liners are constructed of 
fiberglass reinforced plastic (FRP), acid-resistant brick, or alloy to prevent corrosion damage.23 
Additionally a wet stack must have a sophisticated liquid collection and drainage system to minimize 
excessive moisture carryover, otherwise unacceptable amounts of condensed and agglomerated liquid 
droplets may be discharged from the top of the These additional design considerations add to 
the overall capital cost of the wet FGD system. 

Dry FGD systems operate above the saturation temperature of the flue gas, therefore the plume from the 
stack is normally not visible, but a slight steam plume may be visible under certain amhient weather 
conditions (temperature, humidity, etc ) Because the plume is maintained above saturation, the stack 
following a dry FGD can be constructed of carbon steel. In addition, the dry FGD technology mitigates 
the risk for wet stack carryover due to any component issues associated with the wet FGD system 

Other Technologies Considered 

Within the realm of wet and dry FGD processes, several technologies besides LSFO spray lower wet 
FGD and dry FGD systems such as NID, CDS, and SDA are being considered for use in the industry, but 
were determined to be undesirable for use at Big Sandy Unit 2. Other means of flue gas desulfurization 
considered were. 

o 

o Advatech Double Contact Flow 
o 

Jet Bubbling Reactor Technology (Alstom Flowpac and Chiyoda) 

In-duct sorbent injection (Trona, Sodium Bi-carbonate, Hydrated Lime, etc ) 

Nslslorn Fiowpac and S!aclr 8 Veatch Chiyoda 

The Alstom Flowpac and Black & Veatch Chiyoda Jet Bubbling Reacior (JBR) processes are similar wet 
FGD technologies that are designed for high sulfur coal applications Both technologies achieve SO2 
removal by moving the flue gas through a column of turbulent liquid limestone slurry As with other wet 
FGD technologies, these systems exhibit similar collateral energy, environmental, and economic impacts 
that make them less attractive than dry FGD. In addition, both are relatively new to the U S market and 
there is limited industry experience with respect to performance, reliability and maintenance as compared 
to spray tower wet FGD systems 

Advafech DouMe Contact How 

Double Contact Flow is a wet FGD design developed by Mitsubishi Heavy [ndustries (Mt-ll)" This 
technology is essentially another variation on ihe wet spray tower FGD design. The name "Dual Contact" 

Reference Attachment BS- 11 - Anderson, David and Maroti, Lewis "Designing Wet DucVStack Systems for Coal-Fired Plants." 23 

Power Magazine, March 15.2006, p 2 

241d,p 1 
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is derived from the fact that the flue gas is introduced at the bottom of the absorber vessel and slurry is 
sprayed upward As the slurry falls back down in the vessel due to gravity, it re-contacts the flue gas, 
thus “dual contact.” This technology is being used in Japan, and has only been marketed in the U S via 
a joint venture between URS and Mtl l  called Advatech, LLC.25 The Advatech design is novel, but is still 
essentially a spray tower wet FGD system, and is subject to the same environmental, energy, and 
econoniic concerns previously identified 

In-duct sorbent injection was considered as a potential means of SO2 control at Big Sandy Unit 2, but as 
compared to the performance of a dry FGD and fabric filter system, the technology could not be justified. 
In-duct sorbent injection may be desirable where high removal efficiencies above 90% are not required. 
However, when highly eRicient results are desired, the in-duct sorbent injection systems cannot match the 
performance and low 0Q.M costs of the dry FGD system 

- NBD vs. CDS Discussion 

NID and CDS (Circulating Dry Scrubber) technologies are similar in that they are both lirne-based dry 
FGD systems. In addition, both technologies: 
o 

0 

Q 

0 

Can achieve high SO2, SO3, HAPS, and particulate removal over a broad range of fuels 
Employ a reactor in conjunction with a Pulse-Jet Fabric Filter (PJFF) to achieve emissions reduction. 
Use either quicklime (CaO) or hydrated lime (Ca(OH),) reagent and produce landfill byproducl 
consisting of calcium sulfite/sulfate, ash, and unreacted lime reagent. 
Employ low-cost carbon steel materials of construction. 

However, NID FGD technology is selected f ~ r  use at Big Sandy Unit 2 in lieu of CDS FGD 
technology because it 0fTer.s the following advantages: 

o Modular Design: NID’s modular design concept offers a number of benefits A NID module consists 
of a I eactor (J-duct) with accompanying mixerlhydrator coupled with a dedicated PJFF compartment. 
Depending on the mixer/hydrator size selected, the individual modules are typically in the 30-90 MW 
equivalent capacity range. Larger boiler units are accommodated by employing inultiple modules in a 
parallel arrangement Big Sandy Unit 2 would utilize 12- 14 NID modules Advantages of this 
approach include 

Reliability. Each module is equipped with inlet and outlet dampers. Consequenily, in a multi- 
module application, any individual module can be removed from service via the isolation dampers 
allowing that module to be maintained (Le. bag change, mixer/hydrator maintenance, etc ) on-line 
in a safe manner. Big Sandy Unit 2 would be designed to achieve guaranteed emissions at 100% 
MCR with 1 of the modules out of service. A corresponding CDS would utilize fewer flue gas 
trains (3 to 4) To achieve the same level of reliability as NID, a CDS system would have lo 
include a spare flue gas train, which would increase the capital cost significantly Alternatively, a 
significant de-rate would have to occur to allow for reactor/PJFF maintenance. 

Turn Down. The use of multiple parallel isolatable modules is also a benefit from the standpoint 
of turn down. Both NID and CDS have limited turn down with respect to an individual flue gas 
train due to the need to entrain (NID) or suspend (CDS) ash and lime particles. CDS reactors 
have comparatively less ability to operate at reduced gas flow and must rely on flue gas 
recirculation in order to suspend the fluidized bed in the reactor. Flue gas recirculation entails 
significant. capi.tal and O&M expense, increases corrosion potential, and complicates operation. 

Reference Attachment 88-12, Mitsubishi Heavy Industries Environmental Systems Product Description, 
littp://www.mitsubisliitoda~.com/lit/d/sp/i/302/pid/302. 
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With NID on the other hand, load variations are accommodated by placing modules into and out 
of service to match the boiler effluent flue gas flow. 

Scale-up: By replicating modules with proven performance characteristics, scale-up risk with NID 
is minimal. Scale-up of large fluidized bed reactors like those utilized by CDS can be problematic. 

o F~oQpr in t :  NlD systems are more compact than corresponding CDS systems. CDS systems are 
similar to Spray Dryer Absorber (SDA) dry FGD systems in that: there is a large, cylindrical vessel that 
must be located upstream of the PJFF With the NID system, the reactors are close-coupled to the 
PJFF compartments and fit within a very compact footprint. 

o Arrangement: NID systems facilitate plant layout and minimize ductwork costs for retrofit 
applications by having a single inlet and single outlet flue gas duct connection on the same end of the 
structure. While a CDS system can be designed with the inlet and outlet connections on the same 
end of the PJFF ,  ductwork must be routed to the numerous reactor trains and then returiied to the 
stack. 

o Constructability In this area, NlD has several major advantages over CDS: 

Shop Assembly: NID reactors can he shop-assembled in several large pieces and delivered to 
the plant via truck. CDS reactors, on the other hand, must be delivered "knocked down" and field 
erected. The additional man-power, scaffolding, crane costs, etc. associated with erecting the 
CDS reactors are significant" In addition, with NID, other components such as the day silos and 
mixer/hydrators can be shop-assembled yielding further construction savings 

Rectanqular Desiqnr Shop fabrication and field assembly of NID reactors is facilitated by the 
rectangular design as compared to the round configuration of CDS reactors. 

I-leiqht: C D S  systems are significantly taller than NID systems. This increases construction costs. 

o In,tegrated MixarlHydrator: With the NID technology, the recycled ash, lime, and water are blended 
outside the flue gas stream in a simple disc mixer. Crushed lime is prepared in a "bacl<pack" hydrator. 
All solids are conveyed by gravity. Low-pressure water spray nozzles are used to introduce water into 
the hydrator and mixer. In contrast, with a CDS system, the lime is prepared in an external hydrator 
system and then conveyed to an intermediate silo for use in the reactor. Precise control of the 
hydrator system is difficult, but required, in order to prevent pluggage in the hydrated lime transfer 
and storage system and maintain proper performance. Flue gas, recycled ash, and hydrated lime 
enter the fluidized bed reactor through venturi nozzles at the base of the reactor, which is a high wear 
area and maintenance concern. High pressure water is added directly to the fluidize bed reactor via 
to maintain the required operation temperature. NID has several advantages in this area: 

External Mixinq: As noted above, with NID, the recycled ash, lime, and water are combined in the 
mixer where (1) good blending can be achieved, and (2) if there is an upset, any deposits will be 
outside the flue gas stream and confined to the mixer, which can be maintained on-line by 
isolating the affected module. With CDS, water is sprayed directly into the large fluidized bed 
reactor separate from the alkali. With this approach, i t  is difficul'r to achieve good mixing of the 
water, ash, and lime, and if there is an upset or poor mixing, deposition will occur in the reactor 
necessitating a reactor shut-down for cleaning. In addition, miss application or component 
failures of the water spray system will result in wetting of and subsequent damage to the coated 
fabric filter bags in tile PJFF. Also, due to the external nixing of water and ash, NID systems are 
able to operate a i  lower approach temperatures than CDS systems. This reduces lime 
consumption without increasing risk of corrosion and/or deposition. 
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Simpliciiy: The NID "backpack" hydrator is a very simple, compact, single-stage device In 
contrast, with CDS, crushed lime is treated in the hydrator, transferred to and stored in a surge 
binlsilo, and then transferred to the reactor 

o Technology Ownership: Alstom developed the NID technology in-house and has 100% ownership 
of the patents, intellectual property, and product know-how. All US CDS suppliers operate under a 
license agreement acquired from one of several a European entities Further, some US CDS 
suppliers employ 3rd party PJFF's Single point accountability for the technology and project execution 
reduces risk to AEP and facilitates resolution of any future contractual or performance issues. 

0 Competitive Capital Cost: Based on a request for Budgetary Cost Estimate solicited by AEP to 
Alstom (NID), Babcock Power (CDS), and B& 
budgetary cost estimate for the Alstom NID w 
Power CDS The budgetary cost estimate for 
did not account for several scope items, including 100% emergency bypass duct and damper for 
each CDS train and clean gas recirculation duct and damper Further, B&W or their licensee has 
never installed a CDS system to date, so the decision was made to exclude the budgetary cost 
estimate for the B&W CDS system from this evaluation 
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EST 

Refer to page 16 of tlie Waltoii Testimony, lines 2 1-22, whicli supports tlie position that a 
wet FGD is less capital intensive than a dry FGD. Provide a comparison of tlie operation 
and 
iiiaiiitenaiice costs of the two FGD processes. 

NSE 

Page 16 of the Waltoii Testimony, suippoi-ts tlie position that a dry FGD is 
intensive as compared to a wet FGD. 

capital 

Please see Coinmission Staffs First Set of Data Requests, Item No. 30, Attaclxiient 1, 
page 9 for a comparison of operation and maintenance costs for the two FGD processes. 

WITNESS: Robei-t L Walton 





er "Y 

Refer to the Waltoii Testimony, page 17, liiie 22, to page 18, line 10. Provide the 
projected in-service cost o f  the equipment listed. 

NSE 

The pmj ected breakdown of the in-service cost estiiiiate for the specific equipiiieiit listed 
will be developed as a part o f  the overall scope o f  the Phase I activities. 

WITNESS: Robert L Walton 





Refer to page 19 of tlie Waltoii Testimony, liiies 9-12, wlricli iiidicates tliat tlie Class 4 
estimate for the dry FGD iiistallatioii is -15 percent to +20 percent of the $839 iiiillioii 
estimate. What coiiiideiice level, in tei-ms of probability, has Ikiitucky Power and/or 
AEP associated with this estimate range? 

NSE 

Keiitucky Power and AEP Iiave a Iiigli level of coiifideiice i ~ i  tlie estimate range based 
upon past experience, but leiiipered by the lack of site-specific project definition. A 
detailed risk analysis will be conducted duriiig Phase I to validate tlie current estimated 
cost range and establisli a level or  coiifideiice iii teiins of probability. 

ITNESS: Robert L Waltoii 





er Y 

Refer to page 19 of the Waltoii Testimony, line 17. Clarify wlietlier tlie 20 percent 
contirigelicy is included in the $83 9 iiiillioii estiiiiate. 

Yes, the 20 percent coiitiiigeiicy is included in the $839 iiiillioii estimate. 





Refer to page 21 oftlie Waltoii Testimony, lines 10-14. It states that the NID dry FGD 
teclmology has been installed 011 1,800 MW of capacity in the US. 

a. Identify the units equipped with this technology and their locations. 

b. Describe the "due diligence" that AEP perfoniied with regard to the dry FGD teclviology 
aid provide a copy of the due diligence report. 

a. 
_I____-.- 

Location -- Plant Unit MW 
~ - - _ I  

Seward l a  292.5 East Wheatfield, PA 
Seward l b  292.5 East Wheatfield, PA 
Gilbert 3 300 Maysville, KY 
S pu rl oack 4 300 Maysville, I<Y 
Indian River 3 175 Millsboro, DE 
Indian River 4 440 Millsboro, DE _ _ _ _ _ - ~ -  

b. Please see Attaclviieiit 1 to this respoiise. 

HTNESS: Robei-t I, Walton 
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Date September 17,20 1 0 

Subject 

From G. M. Gibbs - Manager, FGD Prograni Engiiieering 

To T. V. Riordari - VP, Engineering Services 
M. 9. Finissi - VP, Project Management Cst Construction 
W. E,. Sigmon - SVP, EP&FS 

On September 10,2010, persomiel fiom Projects and Engineei-ing Services paIticipated in a high 
level technology due diligence review of the NID and Integrated Air Quality Control System 
(IAQCS) teclinologies being considered for the Big Sandy Unit 2 FGD teclmology selection. 
Tlie “Teclmology Due Diligence Team” was comprised of tlie following: 

Dan Drew - Director, Project & FGD Program Engineering 
Dave McCainmon - Director, Electrical Engineering 
Mike Durner - Director, Meclianical Engineering 
Tiin Riordaii - Vice President, Eiigineering Services 
Tom Hart - Manager, FGD Systems & Chemical Engineering 
Greg Gibbs - Manager, FGD Program Engiiieeriiig 
Jim Zucal - Project Manager, Big Sandy Unit 2 FGD 
Mike Bright - Project Director, Rig Sandy Unit 2 FGD 
Chris Beam - Director, Eiiviromneiital Retrofits 

The purpose of this teclmology due diligence review was to address the following concern 
among EP&FS leadership: What is AEP’s plan to address “first time evolution” concerns with 
tlie NID and IAQCS teclmologies? It should be noted that this teclmology due diligence review 
need was initially socialized by Mike Finissi in a Projects staff meeting where Engiiieeiiiig 
Services took an action to develop a review process and plan. As a result, the 9/10 working 
ineetiiig was conducted to finalize tlie high level risk assessment for the NID and IAQCS 
teclxiologies and provide consensus on answers to the following questions: 

1. Are tliere any technical risk show stoppers ( is .  fatal flaws) that would exclude the NID or 
IAQCS technologies as viable options for the Big Sandy Unit 2 FCD teclinology selection? 

2. Are tliere any teclinical risk conceriis associated with the NID or IAQCS technologies that 
need addressed before malting the Big Sandy Unit 2 FGD teclmology recoininendation to 
AEP Seiiior Management? 

3, What are the technical risk concei-ns associated with the NID or IAQCS tecluiologies that 
need addressed during tlie coiiceptual design phase of the Big Sandy Unit 2 FGD project, 

Page 1 of 6 
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including the appropriate next steps to disposition the identified risks (Critical Business 
Reviews (CBRs), formal Design Review Meetings, etc.)? 

Based oil the Technology Due Diligence Team’s high level risk assessineiit, there are no 
identified technical risk show stoppers that would exclude the NID or IAQCS technologies as 
viable options for tlie Big Sandy Unit 2 FGD technology selection. Further, there are no 
identified tecluiical risk coiicems that waiiant disposition before malting the Big Saiidy Unit 2 
FGD technology recomnendation to AEP Senior Management. All identified tecluiical risk 
concerns should be dispositioned during the conceptual desigii phase of the project via tlie 
Design Review Process (including technical due diligence CBRs) as ideiitified in the High Level 
Risk Assessineiit Suinmaiies below. 

Teehnnology Due illigence Review 

Risk concerns relating to the NID technology were geiierated from tlie following investigations: 

Q NID 1 01 preseiitatioii by Alstoiii in early January 20 10 
Trip to the Spurlock Generating Station in Maysville, TCY in early May 201 0 
NID teclxiical presentatioii by Alstom in late May 2010 
AEP review of Alstom drawing package (P&IDs, General Arraiigernents, Systein 
Descriptions, and inajor component detail drawings) of typical 8 module WID design. 

e 

8 

Risk coiicenis relating to tlie IAQCS technology were generated froin the following 
investigations: 

a 

B 

IAQCS 10 1 presentation by Alstoin iii early Jaiiuaiy 201 0 
AEP review of Alstom drawing package (€’&IDS, General Arrangements, System 
Descriptions, and inajor coinporieiit detail drawings) of applicable IAQCS design. 

Note the IAQCS technology is essentially the blending of wet FGD (spray tower) aiid dry FCD 
(SDNfabi-ic filter) tecliiiologies, both of which AEP are veiy familiar. As such, AEP’s high 
level risk assessiiieiit focused on the subsysteni that introduces the wet FGD chloride purge 
streaiii into the dry FCD system. 

Using the aforeiiieiitioned iiivestigatioiis as a basis, FGD Program Engineering developed 
preliminary High Level Risk Assessineiits for the NTD and IAQCS technologies. These 
preliiiiiiiaiy High Level Risk Assessineiits were then reviewed and ainended by the Technology 
Due Diligence Team dui-ing the 9/ 10 meeting, and finalized as documented in this memorandum. 

Several risk concellis identified in the preliniinaiy High L,evel Risk Assessineiits were 
reclassified as “design details” by the Technology Due Diligeiice Team. As a result, there is a 
High Level Risk Assessiiieiit for each technology identifying the risk concerns aiid associated 

Page 2 af 6 
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rev iew disposition, and separate tables docuinent ing design coricems to be addressed v i a  the 
AEP Design Review Process and AEP OEM Procmement Specification fo r  the FGD System. 

Item 
NO. 

1 

High Level Risk Assessment  for Alstorn NID Technology 
Big Sandy Unit 2 FGD Technology Dt 

2 

3 

4 

Detailed Risk Item Description 

No “directly applicable” (with respect to ash 
loading, SO2 removal, and fresh lime usage with 
the NID modular configuration) commercial 
installation of NID for AEP to visit and mitigate 
“first time evolution” concerns. 
Layout of ash and/or plugging of inlet plenum and 
ductwork feeding the multiple NlD reactors, 
especially at lower loads with modules out of 
service. Also, plugging of the reverse goose 
necks upstream of the NID reactors upon unit 
upset (such as ID fan trip) that would cut off purge 
gas path. 
NID Mixer Concern: It appears the fresh 
lime/recycled fly ash 8( calcium material mixture 
merely overflows into the gas path, all by gravity. 
This method does not seem to provide an active 
control of the mixture flow and distribution. 
Modeling of the flow of the mixture onto the 
dispersion plate and into the gas path is certainly 
required Has any modeling or testing been 
performed on the mixer to show distribution of 
material into the reactor duct? What modeling or 
testing has been performed to show that there is 
equal distribution along the dispersion plate? 
NID Mixer Concern: With the given mixing 
rotation, it appears that there would be uneven 
mixing between the material pulled toward the 
mixer exit (less mixing), and the material that is 
recirculated around the rear disc shaft What 
modeling or testing has been performed to verify 
product exiting the mixer is uniformly mixed? 
Hydrator Concern: How does Alstom mitigate 
pluggage and scaling concerns? What is the 
hydrator operating temperature? How was the 
hydrator sized to ensure appropriate “slaking”? 
J DucUReactor Concern: At 300°F plus inlet 
temperature and heavy dust load, is AR steel 
plate the right material to address erosion 
concerns for the Big Sandy Unit 2 application? 
Through what other design means have erosion 
concerns been addressed? What modeling or 
testing has been performed to address erosion 
concerns? Is Spurlock Unit 3 8 4 a representative 
example of the erosion potential we may see at 
Big Sandy Unit 2? How does the particle loading 
from the Spurlock Unit 3 8 4 CFB outlet compare 

Diligenc 
Qualii 

Prob 

High 

Low 

Medium 

Medium 

Medium 

High 

Team, 9/10/20’10 
iive Risk P 

Impact 

High 

High 

Medium 

Medium 

Medium 

High 

dysis 
Severity 

High 

Medium 

Medium 

Medium 

Medium 

High 

Review 
Disposition 

Technology 
Due 

Diligence 
Review 

CBR 
(Conceptual 

Design 
Phase) 

CBR 
(Conceptual 

Design 
Phase) 

CBR 
(Conceptual 

Design 
Phase) 

CBR 
(Conceptual 

Design 
Phase) 

CBR 
(Conceptual 

Design 
Phase) 
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7 

- 

8 

____ 

9 

I__ 

10 

11 

to the particle loading at the Big Sandy Unit. 2 ESP 
inlet? 

J DucVReactor Concern: AEP requests a more 
detailed drawing of the dispersion plate and its 
location in elevation. What pressure drop results 
from this plate? Has there been any history of 
build-up problems at the dispersion plate? What 
modeling or testing has been performed to 
confirm there is adequate reagenuflue gas mixing 
at the dispersion plate and downstream in the 
duct considering the 1-2 second residence time? 
What is the design split of SO2 removal between 
the reactor and fabric filter? 
J DucVReactor Concern: The guide vanes at the 
exit of the reactor duct look like an area of high 
wear potential due to erosion, and potential gas 
path restriction due to plugging. What has been 
the maintenance experience in this area? What 
design considerations, if any, have been applied 
to this area, such as modularized guide vane 
assembly that can be easily removed and 
replaced? 
HopperlFluidized Trough Concern: Is the entire 
mechanism for ash transfer based on air 
fluidization and gravity? If fluidization is stopped 
for any reason, how quickly does it need to be 
restarted for the extraction flow to be restarted 
successfully? Is there a required permissive on 
gas temperature/fluidized trough temperature that 
would impact a hot restart or turndown scenario 
(in other words, is there some heat-up delay 
required for the fluidized trough in response to a 
system start or turndown)? 
HopperlFluidized Trough Concern: Is there an ash 
seeding required for the fluidized trough after 
every maintenance outage? If so, is there a 
mechanism for loading the fluidized trough with 
ash? 
NID Control Loop Concerns: From pg 27 in the 
Functional Control Description provided by 
Alstom, why is soot blowing impacting the NID 
outlet temperature? From pg 28 in the Functional 
Control Description provided by Alstom, what is 
the technical reason for the minimum control 
output value of 12% on the NID SO2 controller? 

Medium 

High 

Medium 

Medium 

Medium 

Medium 

High 

Medium 

Medium 

Medium 

Medium 

High 

Medium 

Medium 

Medium 

CBR 
(Conceptual 

Design 
Phase) 

CBR 
(Conceptual 

Design 
Phase) 

CBR 
(Conceptual 

Design 
Phase) 

CBR 
(Conceptual 

Design 
Phase) 

CBR 
(Conceptual 

Design 
Phase) 

~ 
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10 
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Mixer 
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Does mixer air isolation valve stay open with water 
spray in use? System Description reads as if this 
valve is only open a short duration. Wouldn’t this 
valve need to be open the entire time the water spray 
is off? 
What is the material of construction and hardness of 
the scrapers and paddles? 
How is alarm feedback provided for a failed mixer? 
From AEP’s slaker experience, a speed switch on the 
outboard end should be included to alarm for failure of 
the drive or linked shaft or motorlshaft connection 
where the motor stays running but the mixer does not. 
How do the spray nozzles work during the lime 
hydrating process (continuous vs. intermittent)? 
What is the material of construction and hardness of 
the cover and paddles? 
What are the gas velocities after the dispersion plate? 
What is the duct material? 
Considering the “dust” material handled by the rotary 
feeders, do the rotary feeders use seal air to protect 
bearings from dust and failure? Hydrator and mixer 
both have fluidizing air on shaft seals, but no mention 
of this on rotary feeders. 
A more detailed drawing of the fluidized trough design 
is needed. What is Alstom’s history with the fabric 
becoming plugged such that ash removal is stopped? 
How is the flow of ash controlled? 
What is the maximum amount of ash the hopper can 
hold structurally, related in ash height? 
A more detailed drawing of the hopper is required to 
understand how the flow of ash to the mixer is split off 
from the remaining flow to ash removal. 
“Double Block and Bleed” capability is required for 
employees to access out of service NID modules. 
Double louver dampers or guillotine dampers on the 
NID inlet will be required for man safe work. 
Fabric Filter bypass required for boiler purge provision 
in the event of a “black plant” trip. 
There are no permissiveslinterlocks to close a given J 
reactor inlet damper or fabric filter outlet damper. 
Should there be a permissivelinterlock to prevent 
closing all inlet or outlet dampers at the same time (in 
order to keep an open flue gas path at all times)? 
Does the grit conveyor run continuously when the 
reactor is in service, or is it time cycled? How much 
grit is carried out per hour? Any maintenance history 
of grit conveyor erosion based on location in J duct? 
Has history shown that the grit conveyor can 
effectively remove ash build-up to preclude flow 
restriction? 

Drawing/Docu men t 
Review 

DrawinglDocument 
Review 

DrawinglDocument 
Review 

DrawinglDocument 
Review 

DrawinglDocument 
Review 

Drawing/Document 
Review 

DrawinglDacument 
Review 

DrawinglDocument 
Review 

DrawinglDocument 
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DrawinglDocu men t 
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AEP OEM FGD 
Procurement Spec 

DrawinglDocu men t 
Review 

Drawing/Document 
Review 

Page 5 of 6 



Big Sandy TJnit 2 FGD - 
NID & IAQCS Technology Due Diligence Review 

Item 
No. 

1 

2 

3 

KPSC Case No 20 I 1-Q0401 
Commission Staffs First Set of Data Requests 

Order Dated January 13, 201 2 
Item No 35, Attachment 1 

Page 6 of 6 September  17, 2010 

ComponenffSystem Issue/Concern to Address 

What are the materials of construction for the premix 
tank and downstream pumps and piping? If these are 
carbon steel, what is the highest level of chlorides that 
will allow the carbon steel material? 
AEP was only considering a single fabric filler for the 
West Fleet DFGD Projects, whereas Duke Cliffside 
Unit 6 utilizes two fabric filters. What are the 
advantages and disadvantages of one fabric filter 
compared to two fabric filters? 
No recycle silo was shown on the PFD for Duke 
Cliffside Unit 6. Why no recycle system on an IAQCS 
considering a recycle system is used with DFGD? 

Tank 

Fabric Filter 

Recycle Silo 

IA Level Risk Assessment 

No risk coiiceriis were identified by the Technology Due Diligence Team during the 9/10/2010 
meeting. 

Review Disposition 

Drawing/Document 
Review 

AEP OEM FGD 
Procurement Spec 

AEP OEM FGD 
Procurement Spec 

If there are any questions or additioiial clarification needed on any of the above, please advise. 

cc: D. H. Drew 
D. A. McCaniinoii 
M. W. Durner 
T. L. Hart 
J. E. Zucal 
M. L,. Blight 
C. T. Beam 
T. Thomas 
A. M. Sink 
J. G. Burt011 
FGD Prograiii Eiigiiieering 

Page 6 of 6 





Y 

Refer to page 22 of tlie Walton Testimoiiy, lilies 15-17. It states tliat the wet FGD at Big Sandy 
'chit 2 was abandoned due to increases in tlie cost estimate "primarily attributed to increases in 
labor and inaterial costs" despite hEP's efforts to mitigate this risk. Given tlie expected increase 
in demand for the iiistallation of eiiviroiuneiital compliance equipment in tlie industry in the 
upcoming years, explain tliorouglily how Kentucky Dower can be confident tliat a similar 
scenario will not occur. 

KPCo anticipates tliat a similar scenario could occur and Iias lactored this potential scenario into 
both our cost estimate and via the addition of the 20% coiitiiigeiicy factor. 

During the 5-year period 2006 tluough 2010, tlie 113s CERA Cost Index data for FGD projects 
indicate an overall total escalation in costs of 25%, which equates to a 5.1% aixiual rate. It is 
ICETO'S opinion tliat utility industry FGDs, SCRs and otlier eiivironiiieiital projects will 
experience a similar "boom-bust" cycle as seen in tlie later part of tlie last decade and has utilized 
this 5.1 % escalation rate in the estimate. 

To further mitigate this potential risk, IQCo also plans to leverage first iiiover advantages in tlie 
marketplace and employ duplication of eiigiiieered systems and equipment to the maxiiii~mi 
extent possible across tlie fleet to allow for cost savings associated with bulk pwcliasiiig 
discounts as well as savings associated with inaintaiiiing and sharing coinnioii spare parts. 

Witness Walton specifically addresses this risk in his testimony on page 20, lilies 5 to 23 and 
page 21, lines 1 and 2. 

NESS: R.obert L, Walton 





er Y 

Re-Cer to page 22 of the Walton Testimony, lines 22-23. It states that there was a decrease 
in the projected price spread between low arid high sixlfur coal that effectively eliniiiiated 
miy cost savings associated with using a higher sulhr coal. Provide those price 
pro,j ections. 

In July, 2005, the differential fuel prices between high sulfur and low sulfiir coal were 
projected to yield a savings of $0.15/nmE3TU. By March, 2006, the price o€ the high 
sulfiu. versus low sulfur coal had converged to the point that there was no longer any 
appreciable savings. 

Please see page 2 of this response for the projected f k l  costs. 

SS: Robei-t L Waltoii 
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ent Y 

Refer to Exhibit IPLW- 1, wliicli indicates that the Title V Air Review aiid Approval will 
take 12 imontlis. The McMaiius Testimony at page 17, lines 10- 13, states that issuaiice of 
tlie air perinit will take up to 18 months froin the date of application. Clarify the 
divergence in time estimates. 

Please see the respoiise to Iteiii No. 9 of this set of data requests. 
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Provide the following operatioiial inforination for Big Sandy Units 1 and 2: 

a. The number of normal cycles (stops aiid starts). 

unit 11 un i t  2 

2007 111 
2008 414 
2,009 1111 I 
2010 212 
201 1 312 

1 I1 
3 I3 
414 
010 
212, 

b. The number of einergency trips aiicl starts. 

Unit 11 Unit 2 

2007 414. 
2003 717 
2009 313 
2010 010 
201 1 010 

3 I3 
3 I3 
51s 
515 
414 

c. Capacity Factor for the last five years. 

200'7 74.69 83.22 
2008 54-.99 67.51 
2009 58.75 70.26 
2010 36.4-1 50.98 
2011 77.31 65.07 

Note - 20 1 1 is Noveniber YTD 

d. Heat Rate for the last five years. 



KPSC Case No. 201 1-00401 
Commission Staffs First Set of Data Requests 
Order Dated January 13,2012 
item No. 39 
Attacfimer'lt 1 
Page 2 of 7 

Note - 201 1 is November YTD 

e. Major iiiternal and minor outages including the major projects completed during each 
outage for the last 10 years. 

Note - does include forced outage (FO) events 

Type Repairs Dates 
PO BOILER OVERHAUL 03 123 102-0 5/20/02 
MO T W I N E  OVERSPEED TRIP TEST 05/20/02-0.5/2 1/02 
MO DEAERATOR 0513 I /02-06/02/02 
PO TURBINE GENERATOR VIBRATION 11/07/02-11/08/02 
MO TIJRBINE GENERATOR VIBRATION 11/08/02-I 1/08/02 
MO TURBINE GENERATOR VIBRATION 11/22/02-11/23/02 

Unit 2 

Type Repairs 
PO BOILER OVERHAUL 
PO TURBINE GENERATOR VIBRATION 
PO TURBINE OVERSPEED TRIP TEST 

Dates 
0911 3102- 12/29/02 
12/29/02- 12/29/02 
12/"30/02,-12/30/02 

Unit 1 

Repairs Dates 

Unit 2 

Q i e  Repairs Dates 
PO PLANT MODS Smrc-rLY FOR COMPLIANCE 0411 2120-05/03/0; 
MO FEEDWATER PUMP DRIVE - STEAM n n u m E  1 0/03/03-10/I 3/03 

Unit 1 

Type Repairs Dates 
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PO BOILER OVERHAUL 04/02/04-04/18/04 
MO TURBINE GENERATOR VIBRATION 04/22/04-04/2.5/04. 

Unit 2 

Tvpe Repairs Dates 
PO BOILER OVFRHAIJL 03/06/04 -03/22/04 
MO CONTROL VALVES 07/1.5/04-07/18/04~ 
PO TURE4INE GENERATOR VIBRATION 11/13/04-11/25/04 
PO TURBINE OVERSPEED TRIP TEST 1 1 1  1/26/04- m 0 4  
PO BOILER CQMBUSTION/STEAM CONTROLS 1 1 1  1/26/04- /26/04 
PO BOILER FEEDWATER CONTROLS 1 1 1  1/26/04- /26/04 

Unit 1 

Repairs Dates 
PO Major turbine overhaul 04/30/05-06/04/05 
PO Overspeecis & Balance shot Major turhiiie overhaul 06/04~/05-06/05/05 

Type Repairs Dates 

Repairs 

PO Iiispectioii 09/30/06- 10/08/06 

Unit 2 

Type Repairs 

PO Minor boiler overhaul O4/29/06-0 5/22,/06 
MQ Repair economizer tube leak 07/07/06-07/09/06 

Dates 

Dates 

2007 

Unit 1 



Tvpe Repairs 

PO Minor boiler overhaul 04/14-/07-04/29/07 
PO Repair T- 1 turbine bearing 04/29/07-05/05/07 
PO Balance Shot Vibration of the turbine generator 

Type Repairs 
PO Minor boiler overhaul 04/28/07-05/13/07 

2008 

Unit 1 

Type Repairs 
MO Tube Leak Waterwall (Furnace wall) 0 2 4  6/08-02 
MO Burner / Precipitator Repairs 05/2.4/08-05/26/08 
MO Cyclic Stress Test Boiler performancc testing 

MO FPT Strainer and Casing Leak Repair 
PO Major turlke overhaul 09/ 1 9/0 8- 1 2/ 1 6/08 

Unit 2 

Type Repairs 
PO Major boiler overhaul 04/26/08-06/08/05 
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Dates 

05/05/07-05/05/07 

Dates 

Dates 
/ I  7/08 

09/13/08-09/14/08 

12/24/08- 12/27/03 

Dates 

MO Maiii Turbine Bearing Repairs 08/0 8/0 3-0 8/ 1 9/200 3 
MO Tube Leak Repair Waterwall (Furnace \vall) 1 1/27/08-12/0 1/2.008 

2009 

Unit 1 

XYE 
MO 
PO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 
MO 

Repairs Dates 

Turbine strainers; liitercept valves 
MO 16 Repair I-IP Extraction steam valves 
ALIX J'eedpump repairs 07/02/09-07/04/09 

Change OLI 1 check valve on aux. feedpump 
Repair oil cooler leak, 2 stcain leaks and clean brcalters 08/29/09-09/0 I /09 

Repair oil leak iii the cooliiig water system 

Strainer replacement 011 Turbiiie;Precip repairs 02/17/09-02/19/09 
05/28/09-06/0 1/09 

06/12/09-06/ 1-1/09 

Valvc Repair feedwater valves 07/2 I /09-07/2,2/09 
07/23/09-07/24/09 

Repair Burlier Tips 09/0 1/09-09/07/09 
09/26/09-10/02/09 

Buriier Spreaders 4- Valve Work 1 0/05/09- 10/03/09 
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MO Precip itator Work 11/1.3/09-11/17/09 

Unit 2 

Tvpe Repairs Dates 
PO Steam Seal Modification -i- AI3 Wash 05/22/09-05/26/09 
MO Air Heater / Coiideiiser Exp. Joint 07/07/09-.07/11/09 
MO Boiler Iiispectioii/AH Wash 09/02/09-09/11/09 

MO 
MO Air Heater Soot Blower 09/11/09-09/12/09 

Precip work; Other stack or exhaust emissions testing 12/06/09- 12/08/09 
PO Stand Alone Stack Testing on Unit 1 12/08/09-12/10/09 

Unit 1 

Type Repairs 
PO Major boiler overhaul 02./2,7/10-06/12/10 
PO Boiler 09/11/10-12/15/10 

Unit 2 

w Repairs 
PO Minor boiler oveuliaul 05/01/10-05/1S/10 

201 I 

Unit 1 

& Repairs 

Dates 

Dates 

Dates 

MO Precip iiispectioii 06/11/1 1-06/14/11 
MO Waterwall Tube Leak (Furnace wall) OS/OS/11-08/10/11 

Unit 2 

Repairs Dates 
MO Clean and repair air heaters 03/1 S/l1-03/1 S/1 I 
MO Boiler inspection and casing leak repairs 08/30/11 09/06/11 

MO Miscellaiieous boiler repails 09/2,3/11-10/07/11 
MO Casing leaks repairs and other iiiisc repairs 10/12/11-10/16/1 1 

MO Misc boiler, air heater and casing leak repairs 09/07/11 -09/09/11 

MO Casing Leak repairs 11/20/11-12/02/11 
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I: An outline or  the major availability and imforinance detractors Cor the last five years. 

2,007 5.31 87.44 4-.19 90.69 
2008 1.324 62.45 '7.16 77.12 
2009 9.55 8 1.97 4.14 89.00 
2010 5.66 39.42 5.10 88.17 
2011 5.34 89.58 12.89 76.68 

Note - 201 1 is Noveiiiber YTD 

Year / EFOR Category - EFOR ("h) 

2,007 
T.Jnit 1 

First Superheater 1.954 
Second Superlieates I .I48 
W aterwall (fiirnace) 0.5 8 8 

Unit 2 

Waterwall (furnace) 1.334 
E? miiers 0.340 

Other lube oil system problem 1.774 

2008 
Uii i t I 

Particulate stack emissions 
Second superheater 2.285 
Opacity I .864 

3.975 

IJiiit 2 
Ecoiioiii izer 3.716 
Opacity 0.826 

Stcam turbine control upgrade 0.719 

2009 
Unit 1 
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Particulate stack emissions 5.679 

Waterwall (f~imace) 0.773 
4000-6000 volt circuit breakers 1.917 

IJiiit 2 

Gland seal system 0.877 
Air heater (regenerative) 0.50s 

Opacity 1.3 

20 10 
Unit 1 

Prim ary air fan 0.219 
Igniters 0.209 

Forced draft fan lubrication system 3.982 

Unit 2 
Ec 0 11 0 111 izer 1.634 
Deaerato r (including level control) 1.296 
Other pulverizer probleins 0.306 
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e r Y 

Recognizing that AEP has no experience with installing the proposed NID dry FGD technology, 
describe how coiifident it is with the accuracy of the cost and scliedule estimates. 

Kentucky Power and AEP have a high level of confidence in tlie estimate range based upon past 
experience, but teinpered by the lack of site-specific pmject definition. As stated on page 19, 
lilies 9-12, of tlie Waltoii testimony, the Class 4 estimate for the NID FGD is considered accurate 
to within -1 5 percent to +20 percent. 

It sliould be noted that, altliougli, the proposed NID system is a uiiique aimngeiiieiit, it coiisists 
of components such as iiieclimical equipiiieiit, ductwork and baghouses that are coimiioidy used 
tlu-oughout the utility iiiduslry and of which AEP Iias iiistallatioii experience. 

ESS,: Robei-t L Walton 





er Y 

Explain the difference in the in-service date 011 the Waltoii Testimony, page 19, line 2, of 
the second quarter of 2016, and the December 201 5 date in the Application, at paragraph 
12, page 6. 

The December 20 1.5 date in tlie application relerences the date an FGD must be placed 
in-service as set foi-tli by the Coiiseiit Decree for Big Sandy Unit 2 to run. The Luxit will 
be idled until the in-service date for this project, wliicli is projected to be in the second 
quarter of 201 6. 

W~~~~~~~ Robert L Walton 
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ear Y 

Explain wliether Kentucky Power intends to manage tlie Big Sandy Unit 2 dry FGD 
project on a multi-prime basis or Engineering, Procurement and Coiistruction basis. 

Kentucky Power intends to manage the Big Saiidy 2 DFGD project on a multi-prime 
basis. 

TNESS: Robert L Waltoii 





Provide sui organization c1iai-t of the AEPSC construction iiiaiiagerneiit team that will be 
managing the proposed dry FGD prqject. 

Please see Page 2 of this response for an organizational chart for a typical project 
management team 

e 
ITNESS: Robert L Waltoii 
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Describe Keiitucky Power's plans for retiring aiid decoiixiiissioiliiig Big Sandy Uiiit 1. Will the 
unit be demolished or will tlie structure aiid selected coiiipoiieiits be reutilized as a natiiral gas 
fired combined cycle unit. 

The current plan is to retire Big Sandy TJiiit 1. Kentucky Power Company continues to evaluate 
other alteiiiatives including refileling to replace tlie capacity from this unit. The Conipaiiy will 
develop plans for retiring or decoimiiissioiling the unit. 





ea-. Y 

UES 

Explain wlietlier Keiitucky Power plaiis to use Electro-Static Precipitators (“ESP”) with 
the NID teclxiology. If the ESP is eliminated, what is the resultant reduction in station 
service load? 

IWCo does not plan to use the ESPs with the NID teclmology, resulting in an 
approximate 2 MW savings in auxiliary power at full load. This savings will help offset 
the increase in station service load resulting from the installation of the scrubber system. 

NES$: Robeit L Waltoii 





Based on the January 5 , 20 12 Conference, what is the expected impact of coal bleiidiiig 
011 tlie steam generator, air heaters, aiid SCR system? 

The use of a 4.5 SO2 IbliimBTTJ coal blend represents a significant cliaiige fioin tlie 
curreiit fuel. In order to iiiaiiitaiii reliability and satisfactory operation, tlie unit will 
require iiiodificatioiis as outlined below: 

1) Balanced DraR Modifications - The design o€ the Big Sandy TJiiit 2 steam 
geiierator has iilliereiit wealuiesses which can allow boiler gases lo escape into the 
surrounding areas. Tlie resultant boiler gases generated wlieii buiniiig lligher 
sulhr coals are even iiiore irritable. This coiiversioii iiot oiily iiiiproves the 
working eiiviroimeiit, it also iiiiproves equipment reliability by reducing ainbieiit 
temperatures aiid lowering fugitive dust. 

2) Furnace Arch Addition - The Big Sandy TJiiit 2 sleaiii geiierator does not have a 
fiiniace arcli. Higlier sulfiir fiiels generate a greater amount of tenacious slag and 
adding an arch will improve tlie ability to niaiiitain fiiiiiace cleanliness and thus 
boiler efficieiicy by iiiiproviiig gas flow distribution across the superlieater 
surface. This addition has proveii extremely successfiil on tlie “sister” 800 MW 
units (Aiios Uiiits 1&2 aiid Mitchell IJiiits 1&2). 

3) Low NOx Buriiers - Tlie existing low NOx buriiers in place at Big Sandy 2 were 
designed to reduce NOx eiiiissioiis by utilization o€ staged coiiibustioii 
tecl~~iiques. Slag control in the coinbustion process is a secoiidary consideration 
wlieii buriiiiig lower sulfur coal. Recent experieiice with relatively iniiiiiiial 
increases in fire1 SO2 coiiteiit have led to hot buriiers (a sakty coiicerii) aiid 
increases in slag lorination. The state o r  tlie art lor Low NOx Burner teclmology 
has advanced significantly siiice tlie curreiit buriiers were iiistalled aiid tlieir 
replacement is required to accoimiiodate the expanded file1 sulfur range. 



4) Additioiial furnace slag control devices - The use ofNAPI9 coal in tlie blend will 
increase slag production in tlie lower firxiace due to tlie increase in iron coiitent. 
Illinois Basin coals contain even higher aiiouiits of iron, generating even more 
slag. Tlie cull-ent technology for fiiriiace slag control, water cauioiis and hydro 
jets, Iias proven successfiil in addressing this issue. 

5 )  Additional superheater slag blowers - Cuiwntly, the leading edge of the 
superheater surface does not liave sootblower coverage for the control of slaggiiig. 
With tlie move to a high slaggiiig fuel blend, controlling the accumulations o€ slag 
iii tlie superheater section with tlie addition of new sootblowers will be critical to 
successful and reliable operation. 

6) Fuiiiace Imaging system - The addition of a high teniperature imaging system to 
monitor superheater slaggiiig coiiditioiis lias proven to be a successfiil tool in the 
unit operator’s ability to detect slag formations. The technology of these fimace 
caneras continues to iiiiprove allowing clear images of the lieat traiiskr surface 
deep within the furnace and on tlie face of tlie superlieater. These system can be 
configured to alert tlie operator wlien a region has high temperatures so that 
actioiis may be talcen to help avoid costly generation curtailments and/or unit 
outages. 

7) Furnace Overlay - The switch to a l?iglier sulfur coal a i d  tlie use of Low WOx 
Burners will require protection of tlie furiiace water walls from coinxion. The 
amount of overlay required is expected to be 5,000 square feet utilizing incoiiel 
622 alloy. 

8) Air Heater Modifications - The air heater will require modificatioiis to address 
the SO3 dew point teinperature issue associated with downstream corrosion. This 
is accomplislied tlu-ough a change in basket depth. 

9) Coal Yard Modifications - Tlie current coal yard does not have the ability to 
blend different coals to acliieve the desired 4.W SO2 niaximuiii. Tlie installation 
of a second coal pile as well as a bleiidiiig station will be required. 

:: Robei-t 1, Waltoii 





Refer to page 9 of the Direct Testiinoiiy of Scot1 C. Weaver (“Weaver Testimony”), lilies 
27-29. For iiiodeliiig purposes, the cost to coinply with Coal Coiiibustioii Residual 
(“CCR”) regulatioiis has beeii estimated at $48 million. Provide support for this estimate. 

Please see Page 2 of this response. 

ITNESS: Scott C Weaver 
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Refer to pages 11-12 of tlie Weaver Testimony, Tablel. Provide tlie Strategist iiiodel 
runs for each option aiid a detailed discussion of the main assuniptions aiid economic 
drivers for each option run. 

NSE 

Spreadsheet files that extract results fi-om the Strategist model output Gles can be found 
on page 2 of this response. These five ( 5 )  spreadslieets offer tlie individual iiiodel ruii 
results that are reflective of one of the primary economic driver in tlie analysis--long-teiin 
coiiiiiiodity prices iiicluding iiatiu-a1 gas, coal, energy (on and off-peak), and eiiiissions 
value, including C02/carbon. Each spreadsheet reflects a discrete "pricing scenario" that 
was detailed--in totality--on Exhibit SCW-4, and for each of $hose individual pricing 
scenarios on Exhibit SCW-4A, 4B, 4C, 4D and 4E, Attaclmients 1 tlxough 5 ,  
respectively. Within each spreadsheet, those unique prices were applied to each of the 
five (5) Big Sandy "disposition options1' evaluated. 

A discussion of this coiimiodity pricing can be found oil Table 3, pages 28 & 29 of Mr. 
Weaver's testimony, as well as a narrative description of tliese pricing assumptions aid 
impacts, starting 011 page 27, line I ,  tlxough page 30, line 14. 

Aiiother critical/main assumption in these modeling runs was tlic assumption arouncl the 
iiistalled costs of tlie various Big Saiicly disposition alteniatives. Those costs are 
identif-ied on Table 2, foouncl on page 24 of Mr. Weaver's testiiiioiiy. Further, begiiming on 
page 20, line 4, tlxough page 24, line 3, that testimony also offers an overview of the 
critical drivers impacting each of those 4 unique Big Sandy disposition options evaluated. 

Lastly, Exhibit SCW-1, pages 10-14, offers a narrative of the "ley risk factors" that were 
set €oi-&li as part of the stocliastic (Monte Carlo) modeling exercise also perfoiiiied to 
support the discrete Strategist results. 

TNESS: Scott C Weaver 
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Refer to pages 11-12 of the Weaver Testimony, Table 1, specifically, Options #2 and #3. 

a. Explain the extent to wliicli Kentucky Power coilsidered the purchase of the siniple cycle 
combustion turbine ("SCCT") geiieratiiig units near tlie Big Sandy station sild whether any 
attempt was made to negotiate a purchase. 

b. Explain whether converting the SCCTs to combined cycle uiiits would be wneco~io~nical 
relative to building new units. 

c. Provide a table showing the prices of natural gas used in tbe Strategist model to determine the 
econoiiiic viability of Options #2 and #3 and an explanation oftlie sources of the gas price 
data. 

d. Provide a deiiioiistratioii of aiid explanation of how sensitive Ilie analyses results are to 
variations in the price of natural gas. 

a. Please see tlie Company's response to AG 1-22. 

13. Please see the Company's response to AG 1-23. 

c. The source of Option #2 and #3's natural gas price is a coiiibination of the AEP-Fuiidaiiieiital 
Analysis group's coiimodity pricing forecast aiid AEP-FEL's indicative estimates for tlie cost o f  
gas delivered to the Big Sandy facility. 



2016 
201 7 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 

Delivered Fwel Price as u s d l  by Strategist 
FT-CASPR FT-CA S P R FT-CASPR FT-CASPR 
'Base' Fleet Higer Band Lower Band Early Carbon 
$/m m Bt u $/mm B t u $/mmBtu $/mm B tu 

$6.33 $7.30 $5.60 $6.33 
$6.47 $7.59 $5.73 $6.76 
$6.66 $7.81 $5.89 $6.94 
$6.80 $7.98 $6.01 $7.07 
$6" 86 $8.05 $6.07 $7.13 
$7.1 1 $8.34 $6.29 $7.43 
$7.43 $8.72 $6.57 $7.58 
$7.63 $8.95 $6.75 $7.72 
$7.88 $9.25 $6.97 $7.88 
$8.13 $9.54 $7.18 $8.13 
$8.23 $9.66 $7.28 $8.23 
$8.42 $9.89 $7.45 $8.42 
$8.60 $10.19 $7.60 $8.60 
$8.79 $1 0.49 $7.77 $8.79 
$8.91 $10.90 $7.87 $8.91 
$9.03 $1 1.31 $7.98 $9.03 
$9" 15 $1 1.75 $8.09 $9.15 
$9.28 $12.21 $8.19 $9.28 
$9.41 $12.69 $8.31 $9.41 
$9.55 $1 3.20 $8.44 $9.55 
$9.69 $13.72 $8.56 $9.69 
$9.83 $14.26 $8.68 $9.83 
$9.98 $14.82 $8.81 $9.98 

$10.12 $15.41 $8.94 $10.12 
$10.27 $16.02 $9.07 $10.27 

FT-CAS P R 
No Carbon 
$/mmBtu 

$6.33 
$6.47 
$6.66 
$6.80 
$6.86 
$6.96 
$7.04 
$7.22 
$7.46 
$7.69 
$7.79 
$7.98 
$8.15 
$8.33 
$8.43 
$8.54 
$8.65 
$8.77 
$8.89 
$9.01 
$9.14 
$9.27 
$9.40 
$9.53 
$9.67 

d. A deiiionstratioii of how seiisitive Optioii #2 aiid #? are to variations in iiatural gas price can 
be found in Exhibit SCW-4. This Exhibit stiimiiarizes the cost or  Optioii #2 and #3 over Option 
#1 (Big Sandy 2 emission retrofit), under 5 discrete coimnodity pricing scenarios, all containing 
their own coil-elated assriiiiptioiis €or natural gas price. These results indicate tliat Option #2 is 
$177M (wider LOW Band) to $437M (under HIGH Band) more expeiisive over the study period 
versus Option #1, depeiidiiig oii tlie selected coiivnodity price scenario. Option #3 is shown to 
be $l83M (under LOW Band) to $458M (wider HTGh Band) more expeiisive over tlie study 
period versus Option # 1, again, depending 011 tlie selected coiivnodity price scenario. 

NESS:: Scott C Weaver 





Refer to pages 11 -1 2 of the Weaver Testimony, Table 1, at Option #4. 

a. Explaiii why only five aiid ten year power purchase options were modeled. 

b. Explain whether ICeiituclcy Power issued a Request For Quote ("RFQ") to 
prirchase market power. 

c. If the answer is yes to part b. of this Item, provide a summary of the bids that 
were received and Kentucky Power's analysis of the bids leading to either 
acceptance or rejection. 

d. If tlie answer to part b. of this Item is no, explain. 

a. As explained in Mr. Weaver's Direct Testimony beginning on page 25, line 13, t 
tlxough page 26, it is critical to emphasize tliat the 'lpurcliase options" 
perfoimed wider Option #4A (5-Year) and Option #4.B (1 0-Year) were 
reflective o f  ail assumption that tlie lliiiarketl' was, in €act, the PJM Reliability 
Pricing Model (WM) iiiarltet construct, not a traditional (e.g., bi -lateral) 
traiisactioii that may eiicoiiipass longer teiiiis. 

Rather, tlie rationale for those two options was to offer a valuation basis that ould 
allow tlie RPM construct to e€Cectively "bridge" I<PCo between any retireinelit 
dispositions €or Big Saiidy 1 &2 tliat was uiidertalteii (in 201 S )  until, 
ultimately, a coinbilled cycle new- build solution would occur. (Whereas, 
conversely, Option #2 and Option #3 would seek to replace the Big Saiidy 
units coiiteinvoraiieously with their EGU MACT (aka "MATS")-required 
retirement dates). Essentially these 5 aiid 10 year "RPM-reliaiice" periods were 
iiierely variations o f  a "delayed-CC build" approach --under the iiotioii that 
this Cormnission would ultiinately desire such a regional/local "iiietal-in-tlie- 
ground" solution-- and were not iiiteiided to, again, be reflective oC a bi- lateral 
transaction term. Page 3 8 starting at line 8, tl~rough page 40, liiie 10 of Mr. 
Weaver's testimony o f i h  fui-tlier rationale €or a more limited tiine period- 
depeiicleiice on that available PJM-WM construct. 



Finally, each of these modeling runs & already reflect some, albeit limited, 
reliance on a PJM-RPM capacity (as well as PJM energy marltet) coiistruct for a 
portion of ICPCo's supply portfolio in any event. As suggested begiiming on page 
52, line 1 through page 53, line 18, under each of these inodeled "optioiis", KPCo 
would continue to be capacity-short. Tlierefore, a potential outcome could be 
reliance on the PJM-RPM coiistruct --wliicli was modeled-- or, potentially, ofher 
market options (see pg. 53, lilies 6-9) for that smaller capacity need/traiclie. 
Tlierefore, given this -3 00-MW of iiiarltet exposure tied to the 11011- replacement 
of Big Sandy Uiiitl, tlie notion of IWCo being coinpletely exposed to PJM-WM 
market pricing vagaries (via the non-replacement of both Big Sandy 1 aid 
2) was deemed iiot palatable for a period, for modeling puiyoses under Option 
#4, beyond 5 or, at most, 10 years. 

b. No sucli WQ solicitations have been issued. 

C. NIA 

d. As discussed in Mr. Weaver's testiiiioiiy begiiuiiiig on page 40, line 19, tlxougli 
page 42,, line 3, tlie Company believes Option #2 served as a reasonable proxy for 
a noli-PJM 
cliscussioii with AEP coiimiercial experts, it is reasonable to assume that any 
long-tem-ni (minimum, 10-20 year term) competitive piirchase power 
agreement (PPA) solicitation -for iiot only replacement capacity but for tlie 
largely "baseload" energy also being replaced- woiild be effectively 
offered/priced at the cost of a new-build combined cycle in respoiise to such a 
solicitation. 

RPM (is., "bi-lateral) marltet option. For instance, based on 

SS: Scott C Weaver 





Re€er to pages 11-12 of the Weaver Testimony, Table 1. It discusses four optioiis 
available to Keiitucky Power to address unit disposition decisions facing tlie Big Sandy 
units. 111 several of tlie options there is a statement “witli incrementally required capacity 
and energy needs purcliased for calendar year 20 15-aid prospectively-€roiii tlie PJM 
iiizket.” Provide a response and a complete explanation of tlie following: 

a. If Kentucky Power remained in tlie AEP Pool, would that change its analysis or 
conclusions about building a scmbber at the Big Sandy Unit 2? 

b. If I<entucky Power was in another pooling arraigenient similar to the Corporate 
Separation analysis perfoillied earlier this decade, explain wlietlier that would have 
clianged Kentucky Power’s analysis or conclusions about building a scrubber at tlie 
Big Sandy Unit 2. 

c. Given that Kentucky Power’s customers have been supporting (the average cost along 
with an iiivestineiit rate of 16.44 percent) OPCo’s generating facilities, iiiclucliiig tlie 
environmental facilities, through the FERC-approved Pool Agreement, should tlie 
FERC rule that some amount of the OPCo generation remain witli Kentucky Power, 
explain wlietlier tliis W O L I I ~  liave clianged Kentucky Power’s analysis or conclusion 
about building a scrubber at Big Sandy Unit 2. 

a. No. Please see Mr. Weaver’s testimony beginning on page 49, line 7 through page 50, 
line 5. 

b. No sucli analysis was performed. Although tlie ‘I.. .Corporate Separation analysis 
perfoiiiied earlier tliis decade” was an energy-only Pool; i.e., there was not a capacity 
eleineiit to that proposed Pool framework, iiieaning KPCo would liave been required to 
(self-)build or acquire capacity in any event, in lieu of retailing the available capacity 
of Big Sandy Units 1 &2 via tlie eiiviroiimeiital retrofitting o€ tliose units. 

c. No. 

HTNESS: Scott C Weaver 





Refer to pages 12-14 of the Weaver Testimony. 

a. 

b. 

C. 

d. 

e. 

f. 

g. 

Explain when Kentucky Power became aware of tlie necessity to curtail the Big Sandy units 
for an interim period to coiiiply with the CSAPR SO2 “Phase 1 ” requirements. 

Identify all other AEP affiliate generating units tliat will have to be cui-tailed on an interim 
basis to coiiiply with either CSAPR or the MACT requireiiients. 

Explain wlietlier I<eiitiicIy Power iiiteiids to curtail operations at tlie Rig Sandy plant duriiig 
the 20 12-20 16 timeframe. 

Explain tlie rationale for the decision to curtail the Big Sandy units in lieu of other AEP 
units. If the answer is related to eitlier AEP or PJM systein reliability, provide the power and 
transiiiission stxidies (including a narrative explanation of the study results) that support the 
decision. 

Wlieii the Big Sandy units are curtailed, explain how I<eiitucky Power expects the power to 
be replaced and at what assumed cost. 

Since Kentucky Power h e w  that SO2 mitigation would be required as a result of the 2007 
Consent Decree, explain why it did not conxneiice the process of satisQiiig those 
requireiiieiits sooner. 

If a wet FGD had been iiistalled at Big Sandy as soon as possible following the 2007 
Consent Decree, explaiii what additional iiiitigation effoi-ts, if any, would now be required to 
satisfl CSMR, MACT, CCR, a id  other EPA requirements. 

a. Meiit~icky Power first became aware of the necessity to curtail the Big Sandy units for an 
interim period to coinply with the CSAPR SO2 Phase I requirements when tlie filial rule 
was issued by tlie EPA on J ~ l y  6, 20 1 1. 

b. In general, all of AEP’s coal-fired units that do not have post-combustion controls for SO2 
or NOx (i.e. ai FGD or an SCR) would require an operating restriction uiider CSAPR when 



C. 

d. 

e. 

f. 

g* 

compared to the units' historic operation given tlie cuimit allowance allocations. Tlie 
restriction is driven by SO2 allocations for some states and for NOx allocations for others. 
Tlie final particulate eiiiissions limit under tlie Mercury Air Toxics Standards (MATS) rule 
could require cui-tailiiient of operation at some uiiits until existing particulate controls could 
be upgraded or additional particulate coiitrols could be installed. AEP cull-ently operates 
over SO coal fired units, and less than % currently have both SO2 aiid NOx post-combustion 
controls. See attachment KPSC Staff Set 1-52 Attachment 1 for a list of AEP plants that 
currently Iiave FGD and/or SCR equipment. The remaining AEP plants would 
potentially require cui-lailnient on a11 interim period to comply with either CSAPR or MATS 
requirenieiits. 

Once tlie CSAPR rule becomes effective, and given the c u m i t  allowance allocations, 
Kentucky Power will need to ciui-tail operations at tlie Big Sandy Plait unless sufficient SO2 
allowances are available from tlie market to cover tlie differences, and assuming the cost of 
allowances can be justified. This scenario will be necessary each year until tlie Big Sandy 
Uriit 2 scrubber is placed in-service. 

Tlie priority of curtailing units is based on several factors. Reliability needs for the grid and 
cost of unit operation are tlie two main factors. AEP lias tlie responsibility to its custoiners 
and sliareliolders to provide the lowest cost product; units that Iiave a lower cost of 
operation will typically be utilized more tliaii those with a higlier cost of operation. 

Under the crureiit AEP Iiitercoruiection ("Pool") Agreement meclianism, any curtailed 
IWCo generation fi-om the Big Sandy Station would be displaced initially with Primary 
Energy purchases from affiliate Pool Member Companies. No profoiiiia determination of 
incremental costs/beiiefits associated with such cui-tailnieiits Iias been modeled. 

The Company was in the process ofplcmiing for tlie installation of an SO2 mitigation system 
in order to satisfy the requiremeiits of the 2007 Coiisent Decree; however, the Company 
chose to re-evaluate its eiiviroiuiiental compliance strategy as a result of the economic 
downturn, tlie remand of the Clean Air Interstate Rule (CAIR), and uiicei-tainty over new 
eiiviroiuiiental regulations from the EPA. 

If a wet FGD had been installed at Unit 2, it could not have been completed by 2012, so Big 
Sandy would have faced the same potential curtailiiieiit if CSAPR had not been stayed. It is 
not possible to determine if additional controls would be iieeded for tlie MATS rule without 
the ability to determine actual emissions with the wet FCD to compare to the MATS limits. 
Given that the CCR rule aiid other EPA regulatory prograiiis are still in development, it is 
riot possible to determine if additional mitigation nieasures would be needed for these 
programs. 

IITNESS: Scott C Weaver and Jolui M McMaiius 
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Refer to page 13 of the Weaver Testimony, lines 4-13. It discusses tlie anticipated 
necessary timeframe to obtain Coirvnissioii approvals, peimit, engineer, and procure 
materials and components. Provide tlie following: 

a. Explain wlien Kentucky Power or AEP became awae  that, for continued operations 
of tlie Big Sandy units, a scrubber would need to be installed. 

1). If tlie Big Sandy Unit 2 scrubber was operational before January 2,012, explain 
wlietlier the unit's generation would iieed to be constraiiied or curtailed. 

c. Explain what incveased/decveased costs for energy and capacity Kentucky Power 
expects to incur during the constrained or curtailed operational period. 

d. Explain how tliese costs are recovered or how the credits would be flowed back to the 
ratepayers. 

e. In order for tlie Big Sandy Unit 2 scrubber to have been operational on or before 
January 2012, when would it have been necessary to begin Phase I of the 
construction? 

a. Tlie Company first became aware that, for continued operations of tlie Big Sandy 
units, a scixbber would need to be installed on Unit 1 wlien the final Mercury and Air 
Toxics Standards (MATS) rule was issued by tlie USEPA cluriiig mid-Deceinber 
201 1 , and for Unit 2 when tlie 2007 Consent Decree was issiied by the courts. 

b. The Company would not expect any constraints or curtailinelits had an FGD been 
operational on Rig Sandy TJnit 2 prior to January 2012. 

c. See the response to Staff 1-52, part e. 



d. Tlie specific eiiergy capacity costs received fiom tlie pool during any outage, 
coilstrailled or curtailed period is not flowed tlvough the ECR. Tlie O&M costs 
related to approved projects fi-om sui-plus operating company units are used to 
develop a weighted average capacity rate that is inultiplied against the Company's 
capacity deficit as calculated on E§ FORM 3.14, page 2 of 11 of tlie Company's 
monthly ECR filing that provides for the capacity costs to be recovered. 

e. Using the historic durations for similar projects and tlie curreiit Big sandy lJiiit 2 
project schedule duration of 56 moiiths, Phase I would have needed to coiimeiice in 
tlie second quarter of 2006. 

ESS: RanieK Woldias 





Refer to page 14 of the Weaver Testimony, lines 1-9. It states, “[als indicated above, it is 
anticipated that the necessary time to obtain Coiimiission approvals, permit, engineer, 
procure materials and components, construct auld conxnission a DFGD retrofit would 
place the in-service date, for economic inodeling puiyoses, at approximately Julie 1, 
20 16. Given that, a id  tlie limiting factors associated with the EGU [“Electric Generating 
Uilit”] MACT i d e  axid the NSR Consent Decree, it was then assuined that, for inodeling 
purpose, Rig Sandy tJnit 2 would be removed from service e€fective January 1, 2016 for 
tlie period leading up to the beginning of tlie norinal retrofit “tie-in” outage which would 
OCCLK in approximately tlie April/ May 201 6 tiinefraine.” 

a. Rased on AEP’s prior scrubber installation experience, provide, by generating 
unit, the average length of time the units were down for “tie-in”. 

b. Explain whether these units with scrubber iiistallatioii were also down thee 
montlis prior to the “tie-in” tiniefraiiie. 

a. See Attachment 1 to this response for tlie actual FGD tie-in outages dates. 

b. These units were not down for tlvee months prior to the tie-in outage. 

TNESS:: R.obe1.t L Waltoii 
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Refer to page 14 of the Weaver Testimony, lines 5-8, and Exhibit SCW-1. 

a. For PJM rnenibers participating in the Reliability Pricing Model (“WM’’) and electing to meet 
their capacity resource obligations tlxougli the Fixed Resource Requirenieiit (“FRR”) construct 
and then are unable to meet their capacity obligations tlx-ough their own generation assets, 
explain whether tlie members are proliibited from meeting capacity obligations by purchasing 
that capacity through bilateral or other contractual means outside PJM or with a PJM ineinber 
directly. In other words, i€ a coinpaiiy elects FRR and cannot ineet its obligations, is it required 
to fiilfill its obligations through PJM and to use Locational Marginal Pricing (“‘LMP”) as the 
pricing meclia.lllism? 

b. Explain wliether tliere are any transinksion constraints preventing Kentucky Power from 
obtaining power to help meet both its capacity and energy requirements from outside PJM and, i€ 
so, ideiitifjr those constraints. 

a. An FRR Load Serving Entity (LSE) in this situation has several options available to them: 

1) Procure additional FRR capacity from another FRR LSE in the form of a bilateral/contractL~al 
agreeiiieiit. 

2) Procure RPM capacity that was not of€ered (if approved by PJM) or offered but did not clear 
in the W M  auction(s) fiom an RPM LSE in the €oiiii of a bilateral/co~itractual agreement. 

3) Procure exteiiial non-PJM capacity froin an outside entity it1 the form of a 
bilateral/contractual agreement, subject to meeting any firm power inipoit restrictions into PJM. 



In the event tlie LSE cannot procure sufficient additional capacity so as to ineet their unf‘orced 
capacity obligation, the LSE will be assessed an FTQR Coiimitiiieiit Insufficiency Charge for the 
shortage in meeting tlie Percentage of Internal Resources Required in LDA or the Preliminary 
Daily TJiiforced Capacity Obligations (including any Tluesliold Quantity) for the remainder of 
the minimtiin teim of tlie FRR election. 

In addition, %lie LSE will be required to switch to RPM for %lie Delivery Year for wliicli the 
capacity is insufficient and the subsequeiit Delivery Years. 

b. PJM determines the capacity and energy requireinents for the AEP Zone (Ihltucky Power is 
part of the AEP Zone). If capacity and energy requireinelits are to be met from outside PJM, any 
coiistraiiits are identified and remedial actions undertaken by PJM to address tliem. At present -- 
and not luiowing the specific iiiipoi.t/flow source-- the Company is iiot aware of such 
traiisiiiissioii coiistraiiits that have been identified by PJM. 

NE$S: Scott C Weaver 
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Refer to tlie Weaver Testimony, page 14, line 17, to page 15, line 4. It discusses tlie retrofit of dry FGD 
and SCR technology at tlie Roclcpoi-t Generating Station ("Rockport") for modeling purposes. 

a. Explain wlien a commitmeiit for a course of actioii at Roclcport will be made. 

b. Explain how tlie dates used iii the baselirie inodeling affect tlie inodeling results. For example, 
if the installation dates are accelerated or delayed by two years, provide the results of the 
base line modeling. 

c. Explain whether tlie Rockport units are required to be constraiiied or cui-tailed until tlie diy 
FGDs and SCRs are placed in service. 

a. I&M is eiideavoriiig to malte a decision on which of tlie two Rockport units to install tlie 
enviroiimental projects sometime in 20 12. 

b. A Strategist analysis was perCoriiied on the single Rockport unit currently proposed to be retrofitted 
with an FGD and SCR that examined the impact of delaying that retrofit coiiipletion by 2 years (from 
1/2016, until 1/2018). From an affiliate I&M perspective --which utilizes 85% of the capacity and 
energy froin tlie unit, compared to IQCo's IS%-- those relative ecoiioinics suggested ai increrneiital 
cuinulative preseiit worth (CPW) of study period (20 1 1-2040) "Geiieration" revenue reqtiireineiits 
would be increased by at least $185 iiiillioii by such a delay. This can be rationalized by virtue of tlie 
fact that the iiicreiiieiital energy value fiom a fully-controlled Roclcport unit versus oiie that could be 
required to be sigiiificaiitly curtailed --due to CSAPR-- during that 2-year interim period, more than 
offset the increinental 'fixed' costs associated with tlie earlier retrofit date. 

c. Yes.  As best suinrriarized in tlie Excel spreadsheet on page 2 of this response, tlie level of CSAPR unit 
aiinual allowaiice allocations for Rockport Units 1 &2 represents just a fiaction of tlie recent (average: 
2006-20 10) aiinual Rockport unit emissions of both SO2 aiid NOx. For instance, for, particularly, 
SO2, beginning in tlie 20 14 "Phase 2" period of CSAPR, Rockport 1 &2 aiiiiual allowance allocations 
represent only about 3 8% of those units' historical annual emissions of S02. 

TNESS: Scott C Weaver 
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Refer to page 14 of the Weaver Testimony, lines 17-23. 

a. T h ~ r ~ ~ g h l y  describe tlie “Rockport units’ unique NSR. Consent Decree reqi~irements.” 

b. Explain whether the statenient means that Kentucky Power is only responsible for expenses 
associated with the January 1, 20 16 dry FGD retrofit arid not the “more aggressive” January 1 , 
2014 retrofit with the SCR installed by year end 201 9. 

c. For each Rockport unit, provide a breakout of what retrofit expenses will be eitlier allocated to 
Kentucky Power or paid by Kentucky Power tluougli capacity and energy purchases, through 
the long term purchase contract only, and the timing of any such payments. 

d. Explain how Kentucky Power plans to replace 15 percent of the power and capacity it obtains 
from tlie Rockport units wlieii tlie long teiiii purchase contract expires in 2022. 

a. TJnder the NSR Consent Decree, Rockport Unit 1 is required to install both FGD and SCR 
technology by Deceinber 3 1, 2017; while Rockport Unit 2 is required to install both FGD and 
SCR technology by Deceinber 3 1,20 19. 

b. ICeiitucky Power is respoiisible for all cost associated with it’s 30% purchase entitlement from 
AEP Generating Coiiipany’s (50%) ownersliip share, or a combined approximate 390 MW 
share of the Rockport Unit 1 and TJnit 2 facilities. 

c. See the response to part b. 

d. The Company has not determined a fbriiial disposition strategy for the Rockport purchase 
entitilenient as of the agreement’s teiiiiination date. That said, for modeling purposes in this 
Big Sandy disposition evaluation, it was assumed the Rockport purchase agreement would 
continue iii its ciurent €orin through the full (2040) study period. 

E$$: Scott C Weaver 





Refer to page 15 o f  the Weaver Testimony, lilies 7-18. It discusses the initial economic 
evaluations perforiiied from tlie perspective of a “stand-alone” ICeiitucky Power. 

a. Explain whether there were assumed capacity and energy costs or credits flowing tolfroni 
affiliate AEP operating companies via the Pool Agreement. How would the results and/or 
conclusions o f  the econoinic study change if capacity and energy costs or credits were 
flowing to/€rom affiliate AEP operating coinpaiiies via the Pool Agreement. 

b. Explain whether AEP or ICentucky Power have made any previous filings with Conmission 
indicating that tlie cuimit AEP Pool would be teiininated. 

c. If tlie answer to part b. of this Item is yes, explain wlien AEP or Kentucky Power plans on 
requesting the teiinination of the AEP Pool at FERC and this Conmission. 

a. There were no capacity and/or energy costs or credits flowing froiidto AEP operating 
companies via the Pool Agreement assumed in this analysis as such analyses were perfoimed 
on a ‘stand-alone’ basis under the assumption the current Pool would be terminated. 
Therefore, while the prospects around the Pool remain uncei-tain, as indicated on Mr. 
Weaver’s testimony beginning on page 49, line 7, tlxougli page SO, line 22, the ultiiiiate 
disposition economics and driving decision would not change. 

b. No. 

c. N/A 

S: Scott C Weaver and Jolm M McManus 





Refer to page I5 of tlie Weaver Testimony and Exhibit SCW- 1 

a. Explain whether Kentucky Power is contemplating forming another pool 'agreement witli any 
other AEP affiliates. I€ yes, provide tlie anticipated timing of any such agreements, the AEP 
affiliates, the specific beliefits of such an agreement to I<entucky Power and its ratepayers, 
and how such an agreement will affect tlie inodeling results presented in tlie Application. 

b. If another pool agreement is formed, identify tlie enviroixnental coiiipliaiice costs incurred by 
its AEP affiliates, iE any, that will likely be borne by Kentucky Power ratepayers. 

c. If anotlier pool agreenient is foi-nied, explain tlie validity of assuming, in tlie Application, €or 
inodeling purposes, that Kentucky Power is a standalone company. 

d. Describe tlie benefits specific to Kentucky Power and to each of tlie other AEP affiliate 
companies that may be included in a new pool agreement. 

a. As indicated in the Company's respoiise to KPSC 1-224 a new agreement is cuiwitly under 
development with an expected filing at FERC by tlie elid of tlie first quarter 2012. Tlie new 
agreement will be among Kentucky Power Conipany, Appalachian Power Coinpany (APCo) 
and Indiana & Michigan Power Conipany (I&M). 

b. It has not yet be determined what, if any, eiiviroixnental compliance costs incurred by APCo 
and/or I&M (excluding KPC's poition of Rockport) would be passed tlwough to KPC 
ratepayers. As stated in my testimony, page 13, lines 5-6, the Coinpany does recognize its 
obligation to come before tlie conmiissioii to aiiieiid its Environmental Compliance Plan to 
reflect any changes to the pool agreement. 

c. Tlie hture power cost sharing agreement cuimitly being contemplated by Kentucky Power 
and others obligates each operating company that is a pai-ty to tlie agreement to niaintaiii 
adequate long-teriii supplies o€ capacity and energy and is intended more for contingency 
pui-po ses. 



d. As tlie agreement is cull-eiitly coiiteiiiplated, it will provide tlie followiiig possible beiiefits to 
IQCo and tlie other potential operating company participants: (a) unit outage coordination, 
(b) risk mitigation, (c) flexibility in choosing tlie best PJM capacity market alternative as 
applicable coiiditioiis dictate, (d) recogiiitioii o€ the load diversity between tlie operating 
companies, iiicludiiig KPCo, (e) compatibility with the PJM marltets and (0 enablement of 
optiiiiization and trading on behalC all of tlie Operating Companies iiicludiiig IWCo. 

WITNESS: Rmie IC Wolvllias 
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Refer 10 page 18 of tlie Weaver Testimony, line 5. It discusses using a proxy for an 
estimated Kentucky Power weighted average cost-of-capital. Describe the estimated 
Keiitucky Power weighted average cost-or-capital used in tlie econoinic analysis. 

The Excel spreadsheet found 011 page 2 of tlGs response offers the iinplicit rate of return 
(weiglited average cost of capital) utilized in the economic analysis. 

SS: Scott C Weaver 



Kentucky Power 
Annual Investment Carrying Charges 

For Economic Analyses 
As of 12/31/2010 

Return (wAecg (1) 

D ep reciaii on (2) 

FIT (3) (4) 

Property Taxes, General 
8 Admin Expenses 

Investment Life (Years) ----. 

15 20 30 
8.58 8.58 8.58 

4.51 3.0'1 1.67 

1.70 1.77 1.40 

1.78 1.78 1.78 

16.57 15.14 13.43 
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(1) Based on a 100% (as of 12/31/2010) and 0% incremental weighting of capital costs 

(2) Sinking Fund annuity with R'I Dispersion of Retirements 

(3) Assuming MACRS Tax Depreciation 

(4) @ 35% Federal Income Pax Rate 
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Refer to page 21 of? tlie Weaver Testiinony, lines 1-5. It discusses a critical input 
parameter that includes the installed costs of the enviroimiental retrofits. Explain tlie 
results o€ the economic analysis aiid conclusioii if the iiistalled costs of tlie required 
eiiviroimieiital retrofits come in at 10 to 20 percent above what is currently reflected in 
this filing. 

While tliat specific calculation lias not been performed, based 011 the cost sensitivity 
assessment that has been done, tlie economic analysis would continue to favor Option # 1 
(Big Sandy 2 Retrofit) even if tlie retrofit iiistalled cost were to increase by 20 percent 
above what is cui-rently reflected in the filing. 

Please refer to Mr. Weaver's lestiiiiony on page 44, begiiuiiiig on h i e  1 tluougli line 14. 
Ecoiioiiiic "break-even" points were determined tliat would establish tlie level o€ required 
increase in tlie cost of tlie Big Sandy 2 retrofit vis-a-vis boll1 tlie Replaceinelit CC-Build 
alternative (Option #2) aiid well as the Big Sandy 1 CC Repowering alteimitive (Option 
#3). It indicates that --under FT-CSAPR or "Base" pricing-- Ilie retrofit installed cost 
would have to increase by 23.8% and 25.4%, respectively, before an point or  economic 
indifference was aclii eve d . 

Even assuming "LOWER Band pricing" --wliicli would liltely hvor a 'gas-solution'-- 
were einployed, that economic break-even would require the Big Sandy 2 retrofit 
installed cost to increase by 17.8% before tlie overall study period ecormniics would be 
on-par with that Option #2. 

24s:: Scott 6: Weaver 
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Refer to page 22 of the Weaver Testimony. Explain tlie anticipated delivered price 
differences for coal with varying sulfur contents and tlie effects FGD tecluiology 
selection lias on tlie modeling results for Option # l .  

Tlie FGD teclviology screening process basically assumed t h e e  types of SO2 emitting 
coal. Various scrubber teclviologies were evaluated assuming 1.7 lb/MMBtu (SO2 
emitting), blended 3 .0 lb/lMMBtu, and blended 4.5 lb/lMMBtu coal products. Compared 
to the 4.5 113 coal, the delivered prices €or the 1.7 Ib coal averaged 30% to 35% higher 
tlvough 2040. However, as described in tlie direct testimony of Company witness Raiiie 
Wolvdias begiiuiing on page 9, liiie 20, tlvough page 10, line 9, the 1.7 Ib/MMBtu 
Central Appalacliiaii (CAPP) coal prodiict potentially faced issues or  availability and 
price variability. The 3.0 IbIMMRtii coal delivered price was 25% to 30% higher 011 

average tliaii the 4.5 Ib/MMBtu coal tlvougli 2040. As shown in Exhibit SCW-3, tlie 
raiilting of Ihe "NID" Dry FGD tecluiology tliat would utilize a 4.5 Ib./MMBtu product 
was superior to the Wet or Dry designs from a relative 10 year IRR standpoint. The 
selection of the top raiilced NID 4.5 Ib/MMBtu option allowed the lowest cost retrofit 
option to be compared to the Big Sandy 2 retirement and replaceiiieiit alternatives. 

NESS: Scott 4: Weaver 





Refer to pages 23-24 of the Weaver Testimony. 

a. Explain why a specific combined cycle (“CC”) design including duct firing and chillers 
was assumed in the analyses for Options #2 aiid #3. 

b. Explain wliy a specific size unit was assumed in each analysis and identify any 
economies of scale based on unit size. 

c. Since Options #2 aiid #3 also assuiiiecl indicative cost estimates aid perConiiaiice 
parameters associated with gas pipeline in€rastructure and pressuring and iiieteriiig 
equipment to receive gas, explain wliy tlie option of wing tlie nearby existing simple 
cycle facility was not considered. Given tlie lack o r  existing CC generating facilities, it 
would seem that tliis site possesses tlie necessary infrastructme to support new or 
converted gas turbines. 

RESPONSE 

a. Duct firing and chillers were iiicluded as a means to iiiaxiiiiize plant capacity and 
pealtiiig capability. 

b. Cost estimates were developed €or 2 x 2 ~  1 configuration utilizing Mitsubishi G-Fraiiie 
gas turbines to more closely match the curreiit capacity of Big Sandy Unit 2. Tlie 
same configuration was estimated utilizing a GE F-rraiiie size gas turbine similar to 
AEP’s other combiiied cycle plaits. Tlie economy of scale resulted in an approximate 
15.5 MW net (uiifired) output increase aiid $17S/ltW cost reduction in favor of the 6- 
fiaiiie coiifiguiratioii. 

c. Please see the Coiiipaiiy’s response aiid attaclmeiits to AG 1-22 aiid AG 1-23. 

ESS: Robert L Waltoii 





Refer to page 24. of the Weaver Testimony, Table 2. 

a. Provide a detailed explanation aiid break out of costs referenced in coluiivis (c) and (e) 
for each row of the chart. 

b. Coiifiiiii the dollar aiiiouiits in columiis (d) aiid (g) are total cost iiistalled aiicl not the 
dollar aiiiouiit per IC-W iiistalled. 

c. If not provided above, provide a detailed explaiiatioii of what additioinal costs are 
i~icluded in Modeling CCR-related. 

d. If not provided above, provide a deiailed explainatioii of what additioiial osviier's costs 
are allocated from OPCo, why the allocation varies between Optioiis #I  though #3, 
aiid sdiy they inust be accepted. 

a. See [he spreadsheet 011 page 2, or  this response for the supporting detail that supports 
each of the he-item cost estimates in that TABLE 2. 

b. The valrzes rekcted in coluiiuis (d) aiid (g) do represent the cost estimates 011 a 
"(201 1) Dollais per 1~-W Iiislalled " and are detaiIed imder the response to 1m-l a. 

c. The CCR-related costs rePleclec1 011 TABLE 2, represeiit those aclditio~ial iiiajor 
elnviroiuiieiital regulation costs (i.e, over-and-above the D~FGD) that were iiicolpoiated 
into the Stralegist iiiodeliiig for Big Sandy. 



d. k ssuiiiiiig the tenii "OIpCo" iiieaiis IWCo-affiiiaie Olio Power Company, there are 110 
such allocated costs reflected in these estimates. Ratlier, these iiidirect cost estimates 
reflect typical coqiorate overhead charges, riot included as pa12 of the "EPC" estiiiiate 
thal would be expected to be assigiied to MeiltL1cky Power Coiiipany geiieratioii-related 
capital woilc orders. The capital work order overliead rate applicable to the 'Big Sandy 
2, Retrofit' projccts ol: 9.1%, was provided by AEP Eiigiiieeriiig Projects 22 Field 
Services (EP&FS) aiid repieseiits Coiiipaiiy and AEPSC costs inclusive of various 
coiistructioii overheads, clearings aid billiiigs that are typically charged to sucli 
geiieratioii-related capital work orders. The rate utilized €or both the 'New-Build CC' 
and 'Big Saiidy 1 CC Repoweiing', aiid also provided by AEP EP&FS, was ai their 
iiistruclion ieduced io ail estimate o€ oiily 7.0% in recognition that the base (EPC- 
direct) cost estiiiiate for those specific CC projects did iiiclude some level of owiier's 
costs that would typically be iiicludecl iii the iiidirect geiieratioii capital work oi der 
overhead rate. 

\VITNESS:: Scott C Weaver 
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UES 

Refer to pages 25-26 of tlie Weaver Testimony, regarding tlie discussion of Option #4, tlie “(Fdl) 
Capacity Replacement Purchase.“ 

a. Explain whether a WQ solicitation for capacity and energy was iiot also issued as an 
additional alteiiiative to fiill reliance 011 tlie PJh4 marltet capacity and energy and pricing. 

b. Explain tlie rationale for only considering full iiiarltet participation in PJM for tlie purcliase of 
power. 

c. If a RFQ solicitation was issued, provide the analysis of the bids iiicludiiig the t e r m  of the bids 
aiid why each bid received was iiot acceptable. 

d. If a RFQ solicitation was not issued seeking capacity aiid energy, explaiii the rationale for not 
seelting such a solicitation. 

a. For tlie reasons set out in tlie testimony of  Mr. Weaver beginning on page 40, line 11, through 
page 42, line 3 ,  an RFQ solicitation was iiot issued. In suiiiinaiy, based on input from AEP 
commercial experts with experience around such long-term (1 0-20 year) contractual 
arrangements, Option #2 (a Big Sandy 2 Replacement CC alleriiative) represented the 
alternative in which I<PCo inanageiiient believed would serve as a proxy for such a inarltet 
solicitation For capacity begiiiiiiiig in tliat (20 16) timeframe. Another critical factor established 
by KPCo management was tlie going-in desire tliat any long-term solution should rnaintaiii a 
geiieratioii presence in eastern I<entuclcy. “Marltet” Optioiis #4A and #B (PJM-RPM inarlcet 
capacity &, energy for 5 and 10 years, respectively ... followed then by New-Build CCs in 2020 
aiid 2025), were viewed as short-term or, effectively, “bridge” solutions until a long-term-- 
preferably I~entucIty-doiiiiciled-- generation solution could be established. 

b. See the response to part a. of this question. 

c. No marltet solicitation was issued. 

d. See tlie response to part a. oftliis question. 

NESS: Scott C Weaver 
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en$ elr Y 

7EST 

Refer to page 27 of the Weaver Testiiiiony. 

a. Since AEP and Kentucky Power are stand-alone generators for their own custoiners 
within tlie PJM system, explain the relevance of the LMP clearing prices for gas fired 
combined cycle combustion turbines (“CCCTs”) and wliere those units settle in tlie 
PJM dispatch stack 

b. Under either Option #2 or #3, explain how tlie cost of generation aid traisniission is 
determined and passed on to ISkitucky Power retai1 customers. 

a. Altliougli the KPCo system and its generators were considered to be “stand-alone” in 
tlie Strategist modeling, the KPCo system was allowed to interact with the PJM 
energy market wlieii it was economic to do so. As stated in Mr. Weaver’s testimony, 
tlie natural gas units (e.g. CCCTs) often serve as tlie marginal, or “price setting” units 
in tlie PJM energy market. Likewise, the iiiodeled dispatch cost of tlie CCCTs was 
used to deteimine if such KPCo geiieralioii (e.g. under “Options #2 and #3”) would be 
economically merited to be selected in tlie proxied PJM energy market. 

b. It would be determined by the costs on tlie Company’s boolts a id  recovered through 
its base rates. 

E$$: Scott C Weaver 
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Refer to pages 28-30 of tlie Weaver Testimony. 

a. For each of tlie Optioiis #1 tlxougli #4, provide tlie results of evaluating each of the 
long teiiii conmiodity pricing views on each Option. 

b. Provide a detailed explanation of how tlie economic costs associated witli Option #1 
change relative to Options #2 tlxougli #4 once a carbon tax becomes effective. 

a. In addition to the results suumnarized on Exhibit SCW-4 and Exliibits SCW-4A 
tlirougli 4E, please see the response to Staff 1-48 wliicli, Cor each Option, of€ers detailed 
Strategist-modeled results across each of the respective long-teiin coinmodity price views 
discussed 011 pages 28-30. 

b. At a high level, tlie relative C02  emission rates for a gas alternative are approxiiiiately 
one-half of those of a coal alteiiiative. ThereEore, on a $/ton-emitted basis, the variable 
C02  emission costs for (CC) gas-fired generation would be approxiiiiately one-half of a 
coal alternative. I-Iowever, it is important to realize that the respective long-terin 
coiiuiiodity pricing views were liolistically-deteriiiiiied; nieaning any impact of, for 
instance, an assuined carbon tax would liave coixhted impacts 011 other long-teiin 
commodity prices, including coals, natural gas, energy, etc. 

In fact, by comparing tlie Exhibit SCW-4 relative results under the "(Base) Fleet 
Transition-CSAPR" pricing view (also provided in iiiore detail --by 'Option'-- under 
Exhibit SCW--4A) versus the "Fleet Transition-No Carbon" view (also provided in more 
detail --by Option-- under Exhibit SCW-4D), one can see tlie overall impact 011 the 
relative study period KPCo CPW of generation costs between any of tlie Optioiis 
modeled. 

: Scott C Weaver 
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Refer to pages 30-40 of the Weaver Testinioiiy and Exhibit SCW- 1 , Figure I - 1 , page 13 
of 14, and Exhibit SCW-4. 

a. Explain how the AEP Fuiidainental Analysis group derived and/or obtained PJM 
forward capacity aiid energy prices for Options #2 tlnough #4. 

b. Explain why only power purchases tlnougli PJM using PJM niecliaiiisnis were 
niodeled. 

c. If other power purcliase options were considered, including but not limited to 
piucliases from the gas fired geiierating station residing near tlie Big Sandy station, 
provide a description of those options. 

d. Identify aiid describe tlie PJM L,MP area in which Keiitxicky Power is modeled to 
participate aiid describe all factors that are setting prices, iiicl~tding but not limited to 
seasonality, load centers, unit location and availability to meet load, and reliability 
requirements. 

e. Witliiii PJM, generally and specifically tlie LMP area within which Kentucky Power 
participates, explain wlietlier aiid liow LMP set prices are af€ected and inodeled by 
the tiiiiiiig of generation units eitlier being curtailed permaneiitly or curtailed 
temporarily during a retrofit from 2012 to 2020. 

f. For each of the Options modeled, explain whether Kentucky Power being in another 
power pool would or would not aflect the results and, if so, explain how the results 
would be affected. 

a. The AEP Fundamental Aiialysis group uses proprietary modeling software to lorecast 
capacity aiid energy prices. The software, called AURORAXW, developed by EPIS, 
Inc. is a production costiiig dispatch iiiodel which outputs the prices based on a 
variety of iiiputs. The inputs iiiclude iiifoiination describing geiieratiiig units, some of 
wliicli coines from Veiityx as well as fuel price forecasts developed by Fundamental 



b . 

Analysis, economic forecasts developed by AEP' s Economic Analysis group using 
Moody's dot coni information, and an AEP conselisus view of enviromnental issues. 

Tlie energy prices used in the Monk Carlo siniulatioiis that are graphically 
represented in Exhibit SCW-1, Figure 1-1 , of Mr. Weaver's testimony have tlie 
forecasted "Fleet Transition-CSAPR" prices as the 'base', or starting price for all of 
tlie cases evaluated. Each risk iteration can have a sliglitly elevated or depressed 
price depending on tlie randomized risk factors selected by tlie model. The 
endogenous Monte Carlo modeling capabilities of the AtJRORA"W? system uses a 
Latin Hypercube risk [actor selection method in order to produce tlie best distribution 
of risk variability in tlie smallest iiuniber of iterations. 

For slioi-ter-term energy purcliases it is reasonable to assume IQCo, as a PJM-RTO 
member/load serving entity, would be modeled to acquire its needed resources from 
the available transparent niarlcets within tliat RTO so as lo avail itself of tlie attendant 
reliability and reasonable price certainty offered. For example, such 'slioi-t-teiiii' 
energy needs could literally be for daily energy balancing purposes. 

For the purposes of tlie Monte Carlo modeling, tlie power purcliases were set up as 
coming from a generic, non-specific source having the forecasted power prices as a 
starting point for tlie risk iteration variability. 

See also the response to Staff 1-65, part a. 

c. No other power purchase options were considered. 

d. ICeiitwly Power units are modeled to be dispatched against a "generic" market supply 
based on a PJM/AEP Generating Hub energy price forecast --developed by AEP 
Fimdaniental Analysis as explained in tlie response to part a of Ilks question-- wliicli, 
in tiuii, is part of an overall-modelled U. S. Eastern Iiitercoimect system. 

e. As available, typically lower-(variable) dispatcli cost coal-fired generation decreases 
over time in response to required unit cui-tailments or derates, energy prices will 
naturally increase. 

f. A n  analysis of the options with Kentucl<y Power being in another power pool was not 
perfonned and any assumption as to how tlie results would change would be purely 
speculative. 

SS: Scott C Weaver 
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Refer to pages 3 1-34 of the Weaver Testimony, where it discusses tlie retirement a id  
replaceinelit of Big Sandy Unit 2 with a new CC facility (Option #2) and tlie retireiiient 
and replaceiiient of Big Sandy Unit 2 with the repowering of Big Sandy TJiiit 1 as a CC 
facility (Option #3) have higher Cumulative Present Woi-tli costs (“CY’ Reveiiue 
Requirements). 

a. Provide tlie date the economic analysis was coiiipleted that supported these 
conclusioiis. 

b. Describe all tlie circumstaiices or inputs that have changed between wlien the 
economic nalysis or studies were performed that supported the plan to retire both Big 
Sandy units and rebuild one as a 640 megawatt iiat~iral gas plant aiid today’s plan to 
retrofit Big Sandy Unit 2 with a dry FGD. 

RESPONSE 

a. The Strategist profiles were performed over the late-September through October 20 1 1 
tiinefrane; however, tlie final set of price scenario-specific evaluations that served to 
create Exhibit SCW-4 were completed in approximately late-October 20 1 1. 

b. See the response to Staff 1-85 for an explanation of the clianges in the installed cost 
estimates used in the Strategist inodeliiig €or Option #3. In addition, tlie earlier 
analysis that supported the retirenieiit of both Rig Sandy units and repowering one unit 
as a CC was perfomed under commodity price forecasts that assuiiied CQ2 pricing 
W O L I I ~  begin in 2017 at $18.73/ton and escalates to $28.45/toii by 2040. The timing 
aiid level of C02 pricing used in tlie earlier analysis helps to favor the CC replaceiiient 
option compared to the current analysis that delays C02 pricing to 2022 at $15/toii 
escalating to $19/ton. 

ITNESS: Scott C Weaver 
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Refer to page 36 of tlie Weaver Testimony, lilies 12-17. It states, c‘such advance recovery 
(from 20 years to 15 years) of tliese eiiviroivneiital investments would neither add 
significant costs to tlie Base/”Optioii #I”  Big Sandy Uiiit 2 retrofit economics in absolute 
terms nor-as previously reviewed-would it cause the relative economics with either of the 
replacenleiit-build alternatives (Option #2 or #3) to be sigiiificiitly influenced.” Explain 
wliether the same conclusion would hold true under a delay recovery (from 20 years to 30 
years) of these enviroiuneiital investments. 

SE 

Yes, the sane coiiclusioii would be true. The difference in the present value stream of 
the $940M Big Sandy 2 Retrofit --with AF‘CJDC-- fixed (carrying) costs between a 20- 
year recovery period (assuming a 15.14% cuuiual carrying cliarge rate) and a 30-year 
recovery period (assuming a 13.43% amual carrying charge rate), both discounted at 
8.58%, would liave only an approximate $5.6M iinpact on relative study cycle CPW of 
generation costs, or a value that is approximately oiily one-tenth of oiie percent (0.1%) of 
the overall study period CPW result of $6,839 inillion (per Exhibit SCW-4A and the 
coinpanion detail offered in response to Item No. 48 of the Staffs First Set). 

$55: Scott C Weaver 
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ReFer to pages 39-40 of tlie Weaver testimony. 

a. Explain wlietlier loiig teiiii capacity aid energy purchases are allowed or even possible 
within PJM and, if so, liow such purchases are accoiiiplislied aiid priced. 

b. Explain liow both tlie projected price of capacity aiid tlie price of energy under PJM’s 
M M  are deteiiiiined and used in the model. 

c. In tlie PJM LMP area in wliicli ICenhicky Power would participate, describe liow iiiuch 
capacity a id  energy is available that is in excess of what is needed to satis@ load aiid 
set the marginal price. 

a. Long-teiiii capacity aiid energy transactions are allowed within PJM. Tlie iiietliod aiid 
pricing of iiidividual transactions will vary based on tlie parties involved. Tlie only 
requirement for geiieratioii resources is that they must offer their capacity into tlie 
RPM auctioii(s) unless: 

1) The geiieratioii resources are part of an FRR portfolio wlietlier by ownership or 
by a bilateral/coiitractual agreement. 

2) The geiieratioii resources will be unavailable during tlie delivery year aid PJM 
Iias approved their absence in advance. 

3) Tlie generation resource is otherwise engaged in a bilateral/contracti.ial 
agreenieiit. 



b. Tlie PJM marltel capacity and energy price is developed by AEP's Fundamental 
Analysis group eiiiployiiig the AuroraxMP model for each of tlie 5 commodity price 
scenarios used in the econoniic evaluation of Rig Sandy unit disposition alternatives. 
Tlie price of market (proxied as PJM-WM) capacity is used lo determilie a cost of 
capacity purchases when KPCo needs capacity aiid doesn't build resources (e.g. 
Options #4A and #4B) to meet its PJM reliability requirements. In addition, the same 
marltet capacity price is used to determine capacity revenue wlieii ICPCo has excess 
capacity to sell into the PJM capacity market. The PJM market-proxied (Le., 'AEP 
Geii Hub') energy prices established in tlie AuroraXMP tool are scaled to develop an 
hourly profile and then applied in the Strategist cost optimization model in a 'typical- 
week' liourly foimat (i.e.,168 hour) for each month. Tlie liourly energy prices are 
compared to IQCo generation's marginal energy cost to determine if ICPCo is an 
expoi.ter/seller of energy, or iiiipoi-ter/purcliases, to/fiom the PJM energy iiiarltet. 

c. PJM determines tlie capacity and energy requirements for tlie AEP Zone (Kentucky 
Power is part of tlie AEP Zone). The RTO service area capacity and energy levels are 
iieitlier surplus nor deficient. In the event an RTO service area has capacity or energy 
needs, the remaining iiieinbers of the RTO will fiilfill that need on a real-time basis. 

ZTNESS: Scott C Weaver 
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JEST 

Refer to pages 40-42 of tlie Weaver Testimony, specifically tlie discussion focusiiig on iiatural 
gas coiiibiiied cycle units. 

a. Explain wlietlier the discussion ineaiis that Kentucky Power did not attempt to either solicit 
any long teim power (sourced from iiatuval gas coiiibiiied cycle uiiits or otlierwise) from aiiy 
source under any conditions or to purcliase gas geiieratiiig assets and oiily assumed tliat tlie 
cost of purchased power would be equal to tlie cost of a iiew combined cycle unit. 

b. Explain why the discussion focuses 011 CCCTs oiily, and not other alternative types of fuel or 
technology. 

c. If not already addressed above, explain specifically wliy the option of purchasing tlie natural 
gas combustion turbiiies located near the Big Sandy statioii and either converting tliein to a 
coiiibined cycle uiiits or adding a conibiiied cycle unit to the existiiig facility are iiot viable 
options. 

d. If iiot addressed above, siiice Keiitncky Power is short on pealing capacity, explain wlietlier 
its poteiitial partners iii a new power pool have excess pealtiiig capacity that would benefit 
Keiitucky Power. 

a. See the respoiises to ICPSC: 1-50, paits b and d, and KPSC 1-65, pait a. 

b. I<PCo would require baseload capacity lo replace the baseload Rig Sandy coal facility. New 
coal and new nuclear could not be coiistructed in the time frame required. A combustion 
tmbiiie facility would only provide pealciiig capacity, iiot economic baseload energy. 
Therefore a coiiibiiied cycle facility was the logical choice. 

c. Please see tlie Company's response to AG 1-22 and AG 1-23. 

d. Please see the Company's response to Stdf  1-S9c. KPCo operates within the PJM RTQ 
"pool", wliicli does have peaking capacity. 

SS: Scott C Weaver 
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JEST 

Refer to the Weaver Testimony, Exliibit SCW-1, page 4. Was a range, or ranges, of 
projected peak dernaiids and iiiteiiial loads over tlie forecast period used in tlie utility 
disposition models usiiig Strategist? If not, explain. If a range or ranges of peak deinaiid 
and iiiteiiial load were utilized, provide them. 

A range of forecasted peak demands and iiiteiiial loads was iiot used in tlie Strategist 
analysis. (However, as sliowii iii Exliibit SCW-1, Table 1-5 of Mr. Weaver's testimony, 
changes in load (GWh) was one of the ltey risk factors varied in the Monte Carlo risk 
analysis profiled in the Auro raxm tool.) 

The rationale for not incorporating a range of projected peak demand and internal loads 
over the forecast period in the Strategist tool was largely a function of tlie iimiiateriality 
such an additional aiialysis would ultimately offer to tlie unit disposition modeling and 
decision itself. Specifically, given h a t  the rouglily 800 MW of generating capacity at 
issue that is represented by Big Sandy IJiiit 2 is over one-half of I<PCo's resource 
povtfolio (see Exhibit SCW-1 , page 6), any "uncertainty" regarding the relative growth 
(or contraction) of KPCo peak demand load obligation --vis-a-vis the current long-teiin 
load forecast utilized in the evaluation-- would have no real bearing on this disposition 
decisioii. For instance, even if I<PCo would experience internal peak demand growth 
between, say, 201 1 and 2030, as opposed to the 157 MW of growth identified on Exhibit 
SCW-1, Table 1-1, it would have no real iiiipact oil tlie iieed €or that facility (or a near- 
size alteiiiative replacement). Liltewise, if that iiiteiiial peak demand growth estimate 
were to increase by as inucli as a two-€old magnitude versus the current forecast (i.e., by 
314 MW) it would only suggest that perhaps IGTo would iieed to consider additional 
capacity resources (self-build or market purchases) but, in any event, this load variation 
would not impact the disposition decision-malting process around, specifically, Big 
Sandy Uiiit 2. 

NESS: Scott C Weaver 





Refer to the Weaver Testimony, Exhibit SCW -2, page 2. What is the basis for the $15.08 
per metric toime estimate for COZ in the base case iii 2022? m i a t  escalatioii €actor was 
used for subsequent years aiid what is the basis for the escalation? 

The carbon dioxide price (COZ) reflects a iiatioiial carbon tax aiid reflects sui industry 
coiisensus view. The price is escalated by the forecasted Consuiiier Price Index. 

A coiiseiisus view represents the aiiialgsuiiatioii of various sources of in€orniatioii. The 
loiig-term forecast is sliaped by the views of iiiaiiy stalteliolders, including, but not 
liiiiited to: 

Iiivestiiieiit Coiimunity - Equity aiid Fixed Iiicoiiie analysts 
Third-Party Coiisultaiits - 113s Cera, PIRA, Wood Macltei?zie 
Iiidustry Groups - Edisoii Electric Institute 
Goverimient Ageiicies - EPA, DOE, NERC, FERC 
Trade Press - Argus Air Daily, Coal Daily, Coal Weekly, The Energy Daily, 
Megawatt Daily, Gas Daily 
Various Stakeholders - Izidependent Sysiein Operators, Interest Groups 
(Eiiviroiuiieiital and Industry) 
Energy Compaiiies - Listen to earnings calls, press releases, SEC filings, etc 
Inteiiial In€oixiatioii - Experience fioiii other organizations within the company. 
Iiidepeiiderit Studies - Proprietary research studies 

The coiiipany uses this inionnation to develop and test the robnslness of llie long. term 
forecast. In the case of opposing views, we use the contrary position to better uiiderstaiid 
the reasoiis that support our view. At times, we have differing views €roiii other 
stakeholders. 

TNESS: Scott C Weaver and Karl R. Bletzaclter 





sc ease No. 2011-084 

dated Ja~uaa-y 13,2Q12 
Item No. 75 
Page 1 of 1 

Refer to Weaver Exhibit SCW-2, page 2. The capacity value for all scenarios increases 
from $27.73/MW-Day in 2013 to $126.00/MW-Day in 2014. Explain tlie increase in 
capacity value beginning in 20 14. Describe how the capacity value was escalated tluougli 
2030 in the base case and each of the scenarios 

Tlie increase in capacity price reflects actual auction results. Please refer to page four of 
the followiag link - littp://www.pj~ii.co~i~i~arkets-~id-operatio~is/~~~i~-/~nedi~~narl~ets~- 
ops/1-p1drpm-auctioii-info/2011 OS 13-2014-1 S-base-residual-auction-repoi-t.asl?x. 

Capacity prices are fundainentally derived froin tlie AuroraXMP dispatch model. The 
price reflects tlie nowenergy revenue requirement to ensure system reliability. 

ILTNESS: Scott C Weaver 





SC Case NO. 20ILsL-00401 
t Set eefData Requests 

Item No. 76 
ated Janmnary 13,2012 

Page 1 of 1 

Y 

Provide in an electronic foi-niat tlie Strategist model iiiput files used to generate tlie following 
exhibits. The response sliould include refereiices to tlie source of tlie input data. 

a. Exhibit SCW-4A; 
b. Exhibit SCW-4R; 
c. Exhibit SCW-4C; 
d. Exhibit SCW-4D; and 
e. Exhibit SCW-4E. 

The Company is unable to provide tlie requested iiiput files. Strategist is a proprietary utility 
plaimiiig application tliat is liceiised solely by Ventyx Iiic., which owns Strategist in its entirety. 
Keiitucky Power contacted Vent yx Inc. and it confirmed tliat tlie application software, source 
code, database, and associated documentation, iiicludiiig iiiput files, are its coiifideiitial and 
proprietary intellectual property. Access to tlie docunieiitation may be granted solely by Veiityx 
Inc., at its own discretion, under a mutually binding Noli-Disclosure Agreeinelit. Access to tlie 
database and/or tlie application itsell is granted only under exclusive license with Veiityx Inc. 
Veiityx does not allow access to tlie Strategist source code under any circunistaiices. Kentucky 
Power will assist Coinniissioii stafi' in contacting Veiityx, Iiic. to obtain tlie required Non- 
Disclosure Agreenient. 

w SS: Scott C Weaver 
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JES 

With the proposed retirement of Big Sandy Unit 1 in 20 15, coupled with other anticipated 
unit retirements in tlie region, does Keiitucky Power anticipate a shortfall in generation 
capacity? 

As noted in the response to Staff 1-44, the Coiiipany is curreiitly evaluating alteiiiatives 
to replaciiig the capacity li-om Big Sandy Unit 1 and does riot anticipate a shortfall in 
generation capacity. 

NESS: Raiiie I< Wolxdias 
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Refer to pages 7-8 of the Direct Testimony of Raiiie K. Wolmlias (“‘Wolxdias 
Testimony”). 

a. Does tlie discussion imply, under Optioii #1 , that Keiitucky Power would purcliase all 
of the high sulfiir coal to be burned at tlie Big Saiidy units from Eastern Kentucky zuid, 
if not, from wliere would it purchase such Iiigli sulfiir coal? 

b. If not provided elsewhere, provide the projected coal purcliase prices for tlie various 
sulhr contents, projected transportation costs, and delivered prices at tlie Big Saiidy 
station used in tlie niodeliiig exercises suppoi-ting Option # 1 

a. Easteiii Kentucky would be a poteiitial source for the liigli sulfur fiiel to be burned at 
tlie Big Smidy Plant after the FGD retrofit is complete. But, as described on Page 10, 
lilies 18-2 1 , of iiiy testimony, tlie high sulfw €bel could potentially come from tlie 
Illinois Basin (including western ICeiitiicky) or from tlie Noi-tliern Appalachian region 
(including eastem ICeiitiicly). 

b. Forecast for NAPP and CAPP coal prices are based on cost of production and supply- 
deinaiid relation. Also, research was conducted to compare tlie AEP forecast to 
exteiiial forecasts, as shown below. 

Forecast coinparison of CAPP CSXl2500 Btdlb, 1.6 lb-S02/1111iiBtu 
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Transportation mode used €or CAPP is rail, which includes rail rate, railcar cost, freezing 
treatment and h e 1  surcharge. Transportation mode for NAPP is barge-truck, which 
includes barge rate, transloading and truck rate. Estimate of transportation costs for 
CAPP and NAPP, as sliown below, is based 011 currently existing contracts and 
iiegotiatioii of contract renewal for near term, aiid forecast for long-teim. 

Transportation cost 

Mine District CAPP-Big Sandy CAPP-Kanawha NAPP-Showmaker 
Mode Rail Rail Ba rge-Tr uck 
2012 7.34 8.82 10.27 
2013 7.63 9.19 10.53 
20 14 9.40 11.25 10.81 
2015 9.70 11.61 11.10 
2016 9.98 11.95 11.40 
2017 10.27 12.30 11.70 
2018 10.57 12.66 12.00 
2019 10.88 13.03 12.32 
2020 11.19 13.41 12.65 
2021 11.46 13.74 12.98 
2022 11.74 14.07 13.32 
2023 12.02 14.41 13.68 
2024 12.31 14.76 14.14 
2025 12.6 1 15.13 14.42 
2026 12.9 1: 15.49 14.8 1 
2027 13.22 15.87 15.22 
2028 13.54 16.26 15.62 
2029 13.86 16.66 16.05 
2030 14.19 17.07 16.48 

WITNESS: Rank I< Wolmhas 





BJEST 

Refer to page 8 o€ tlie Wolmlias Testimony, lilies 7- 1 1. 

a. Explain wlietlier Ke~itucky Power believes that a decision in this case sliould be based 
on any socioeconomic factors. 

b. If the answer to part a. of this Item is yes, provide a list of the socioeconomic factors 
that I<entucky Power believes should be considered. 

a h .  The Conipany does not believe any specific socioecoiiomic factor sliould be used to 
decision in this case but rather as stated on page 9, line 2, of the WoImlias inalte a 

testimony, they reinforce tlie DFGD alteiiiative. 

ITNESS: Raiiie I< Wolmlias 





Item No. 80 
Page 1 o f %  

Refer to page 8 of tlie Wolmhas Testimony, line 14. Provide the calculatioiis suppoi-tiiig 
tlie 86 jobs and the $6.0 inillion in annual conipensation. 

NSE 

The 86 ,jobs was an internal estimate of the net jobs that would be eliminated by replacing 
Big Sandy h i t  2 with a gas unit. This estiiiiate was based upon AEP's experience 011 tlie 
iiuiiiber of eiiiployees needed to run aiid maintain a gas unit. Usiiig an aiviual wage 
amount of $70,000 per eliminated position calculates to $6,020,000. 

ESS: Raiiie IC Wolxdias 





Refer to page 8 of the Wolxdms Testimony, line 16-1 7. Provide the calculations 
supporting the aimual reductions in payroll aiid property taxes of $3.2 inillion aiid 
$46 1,000, respectively. 

The payroll taxes were actual taxes paid in 20 10, and the property taxes were actual taxes 
paid in 2009. 

TWESS: Raiiie IC Wolxdias 





Refer to page 8 of the Woludias Testimony, lilies 18-19. Provide the source and 
calculatioiis siipportiiig the $75 per toil coal cost and the approxiiiiately $165 millioii per 
year injected into the local economy. 

The $75 per ton coal cost was ai estimated average cost per ton of coal as was the 2.2 
million tons of coal coiisumed to calculate the $165 inillion dollars per year. The 
Coinpany did not break down the consvuiiption by unit. 

WITNESS: Raiiie IC Wolmlias 





Refer to page 8 oftlie Woldias Testimony, lilies 20-21. It states, ". . . 
with the indirect impact 011 iiiiiiiiig and transpoitation (500 jobs, $8 inillioii in severaiice 
taxes, and $25 million in wages per year) of tlie gas options." 

a. Provide the calculations that support the 500 jobs, $8 inillion in severaiice taxes, aiid 
the $25 inillioii in wages per year. 

b. Explain wlietlier Kentucky Power anticipates that all coal bullied at Big Sandy Unit 2 
after tlie dry FGD is installed will come froin Kentucky sources. 

a. This inforination was provided by the "Coimiittee to Save tlie Big Sandy Power 
Plant" which was sponsored by Energy Veiitmes Analysis, Inc. Please refer to page 2 
o€ this response for the suppoi$ing docuinent. 

13. Cui-reiitly all coal burned at Big Sandy IJiiit 2 does not come from Kentucky sources 
and the Comnpaiiy anticpates that after the dry FGD is iiistalled it will coiitinue to bum 
coal at Big Sandy Unit 2 from both Kentucky aiid noii-Keiitucky sources. 

SS: Ranie IC Woluhas 
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1. AEP /<en"cnctcy Power serves t he  East Kentucky coal fields. Most of the economic 

activity and jobs in AEPs service territory are reiated to coat mining and support 
services. Over one-third of the entire industrial load of Kentucky Power is coal 
mines. 

2. k n t u c k y  Power QWDS only one power plant", the 1,060 MW Big Sandy plant, 
located in Louisa, Kentucky, which provides M Q S ~  of the poweb- to this service 

territory. The Rig Sandy piant burns about 2.5 million toris per year of coab, 
asmost all mined in East Kentucky (a little comes from West Virginia). In 2010, 
this plant spent $175 million on coal purchases. 

3. New €PA regulations proposed in 2011 (utility MACT and Cross-State Air 
Pollution Rule) wifl require AEP to invest in new emission controls (scrubbers) in 
order to keep burning coal a t  Big Sandy, or close the plant. 

4. AEP has rtot yet decided whether to invest in keeping the Big Sandy plant open. 
Origiraally, AEP planned to build scrubhers a t  Big Szndy, but recently AEP has 

announced t h a t  the plan1 may be ciosed and replaced with a new natural gas 
plant, because of EPA's new regulations. 

5. Whether AEP invests in Big Sandy OF closes it and replaces it with gas, the 
ratepayers ~ 1 :  i<entucky Power wifl be faced with a large rate increase to pay For 

compliance with the  new EPA regulations. The coal mining a ; o m ~ ~ u ~ i t y  of East 
!<cn'cucky believes that  Kentucky Power skioufc? invest in the Big Sandy plant 
because the jobs and tax revenares ircarn this piant support the entire area. 

Go The cod produced to s~ipply Dig Sandy provides the local area over SO0 direct 
mining jobs, severance taxes over $8 inillion per year, and wages over $25 million 
per year. In addition, the coal burned by 5ig Sandy supports jobs for suppliers 
and truckers, as well as taxes for the local SC~QOIS and governments. 

7. National enviroi~men.iai groups are intervening in Kentucky's rate cases to try to 

force utilities to close power plants burning Kentucky coal. The local cornmtanity, 
who are i<entucl<y Power's largest ratepayers, support investing in Big Sandy and 
burning &nteicky coal. We need the support of the elected representatives of 
East kntuclcy to save the Big Sandy power pfan'c. 





Y 

JEST 

Refer to page 9 of the Woludias Testimony, lilies 3-13. 

a. If not provided elsewhere, provide tlie preliminary analysis ~ h i c h  concluded that Big 
Sandy Units 1 a id  2 would be retired with Big Sandy Unit 1 being repowered as a 
CCCT unit, iiicludiiig a listing and discussion of the reasonableness of all assumptions 
and any presentations made to maiagemeiit supyoihg the results of the analysis. 

b. If not provided elsewliere, provide a detailed comparison of all assumptions made in 
tlie preliminary uialysis and in the subsequent analysis supporting Option # 1. Changes 
in primary assuinption drivers should be highlighted and discussed specifically. 

NSE 

a. Please refer to Attachment 1 of this response. 

b. There was no specific detailed listing o€ assumptions. The various pages of 
Attachment 1 show where all of the inforiiiation was obtained. Please refer to the 
Company's response to Sta€€ 1-69 for the drivers that changed between the preliminary 
a id  subsequent analysis. 

S: Rank K Woludias 
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($Millions) 
(pod-Alloactc-d excl AFUDCJ 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Sum: 

RETROFI JS 
FGD (Pel March LRP) 
000009633 BS2 FGD Phase 2 5 7  383 814 1456 1228 131 
000008348 Biq Sandy FGD Landiill 1 5  1 7  7 3  101 10 1 8 6  0 1  

401 2 
37 9 

BS002ASSC BS U2 FGD Associated - 16.4 34.9 62.5 52.7 5.6 - - - - 172.3 
Total-FGD 7.2 56.4 123.7 218.2 185.6 273 0.1 

CCR (PerMarch LRPJ 
000019878 BS U2 Dry Fly Ash Conversion 
000020353 BS U2 Bottom Ash Conversion 5 0  120 4 0  0 3  - 21 3 
000020354 BS U2 Botlom Ash Ancillary Equ 

0.9 10.0 14.0 10.1 35.1 000020356 BS U2 Ash WWT Syslem - ~ - - - ~ - _ _ _ -  
Total-CCR 0.9 15 0 26.1 14.1 0.3 - 

($Millions) 
(post-Alloacled cxd AFUDCJ 2011 2012 2013 2014 2016 2016 2017 2018 2019 2020 Sum: 

(Greenfield) CC (per€RPi TAG) 
(2x1 GE-7G. 768-MW) 1 6 8  69.1 3540 4535 0 0  0.0 0.0 - 

FOM 
V O M  

ikW-Yr 

IMwh 

($Millions) 
(posl-Allooc!c?d exd AFUDCJ 2011 2012 2013 2014 2015 2016 2017 2018 2013 2020 Sum: 

BS1 Repowering (per EP&FS prelim esfimakj 
(2x1 GE-?A,  G40-MW) 8.4 34.4 175,3 223 5 

FOM 
VOM 

IkW-Yr 
llrlwh 
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ated January 13,2012 
Item No. 85 

er Y 

Refer to page 9 of the Wohnhas Testimony, lilies 8-13. It states, “[t]hose plans based 
upoii a preliminary analysis that indicated repowering of Big Sandy Unit 1 would be the 
least cost alternative. Subsequently, and as explained by Witness Walton, a more robust 
and detailed analysis was per€oiiiied on the four alteriiatives. That completed analysis 
revealed that contrary to tlie preliminary review, the low cost is installation o€ a DFGD 
on Big Sandy TJiiit 2.” 

a. Explain when the preliminary analysis first began. 

b. Explain when the preliminary analysis was completed. 

c. Provide the cost of the preliminary analysis. 

d. Provide who requested that the preliminary analysis be performed. 

e. Explain what circumstances changed between tlie coiiclusion of the preliiiiinary a 
analysis and the coinpleted analysis that revealed the low cost alteimtive is 10 install 
a dry FGD on Big Sandy Unit 2. 

a. The high level indicative cost estimate used in the first financial analysis first 
began in November 20 10. 

b . The high level indicative cost estimate used in the first financial analysis was 
conipleted in June 20 1 1. 

The high level indicative cost estimate used an early estimate iteration €rom the 
first quarter of 2011 (prior to the date of fiiializatioii indicated in (b) above) 
in the initial financial analysis that indicated that the option o€ repowering Big 
Sandy 1 was approximately$44 1 million. 

c. 
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d. hnerican Electric Power Service Corporatiom (AEPSC) and Kentucky Power 
Coinpsuiy requested the cost estimates be developed and the preliminary analysis 
be performed. 

e. Tlie initial financial analysis used to supp011 tlie assuinptioii that repowering Big 
Sandy 1 was the least cost option used a liiglz level iiidicative cost estimate that 
was hislied iii Julie 201 1 as tlie assumption. 

A subsequent, liiglily detailed, cost estimate provided by independeiit consultants 
(Ssu.gent&L,undy) was tlien initiated 011 tlie completion of tlie iiidicative cost estimate 
after tlie preliminary analysis revealed the repowering optioii as potentially tlie least cost. 
This Big Sandy 1 NGCC repowering cost estimate was developed eiiiploying the same 
rigorous process, design liasis document sulxtaiitiation, aiid commodity estimating as the 
other Big Sandy FGD and Brownfield NGCC cost estimates placing them 011 a 
comparative level. This cost estimate was completed in September 20 1 1 and iiidicated 
tliat tlie costs of repowering Big Sandy 1 were considerably liiglier tliaii the iiidicative 
estimate. The filial cost estimate was used in the filial financial analysis and indicated the 
installation o€ an FGD was the least cost option for IVCo customers. 





er Y 

Refer to page 9 of the Woludias Testimoiiy, lilies 22-23. Identify tlie liltely sources for 
the 
4.5 lbs. S02/MMBtu coal. 

As described on page 10 of tlie Woluilias testimony, lines 18-21, the 4.5 lb. 
SOYMMBTU coal would be am. approximately 5050 blend of either Northern 
Appalachia (NAPP) or Illinois Basin (ILB) coal to be blended with Central Appalachian 
(CAFT) coal. 

The CAPP coal iii the blend will have a sulfur content less than 4.5 lb. S02/MMBTU, 
while the NAPP and/or ILB coals will have a sulfiu content greater tliaii 4.5 lb. 
S 02/MMRTU. 

WITNESS: Raiiie I< Woludias 





Refer to the Wohdias Testimony, page 13, lilies 12-17 and 21, to page 14, line 7. 

a. Provide the type of FGD that was tlie topic of the preliiiiinary iiivestigation. 

b. Provide who perfoiined the investigation, for example AEPSC employees or an outside 
consultant. 

c. Explain wlietlier the FGD investigation performed was strictly for tlie Big Sandy plait 
or for other AEP generating plaits. If it iiicluded otlier plants, provide the names of 
those plants. 

d. Provide a detailed description of the type of work performed and a breakdown o€ the 
$15,212,425 by type of costs. 

e. Explairi whether tliere were more effective teclmologies developed betweeii 2006 and 
the date of the conipleted analysis, as referred to on lilies 2 and 3 on page 14 of the 
W olxdias Testimony . 

a. The prelimiiiary investigation focused on wet flue gas desulfiirization (WFGD) 
systems. 

b. The iiivestigatioii was completed by AEPSC in cooperation with Parsons E&C. 

c. The iiivestigatioii was specific to Big Sandy Plant. 

d. Please refer to tlie Company's response to KPSC 1-1 8. 

e. Yes, as indicated in tlie Waltoii testiiiiony on page 23 lilies 13 tlzougli 15 , the NID 
dry FGD teclmology einerged domestically after 2006, which is more econoinically 
suitalde to cornply with fiiial arid proposed EPA regulations. 

: Robert L Walton 





JEST 

Refer to pages 14-15 of the Woludias Testimony. 

a. Explain tlie basis, wlietlier it be a study or analysis, for tlie 1 5-year depreciation period. 

b. Provide the current depreciation rates utilized for tlie generating equipinelit at the Rig Sandy 
plant. 

c. Provide, by generating plant, the depreciation periods used for tlie scrubbers already in 
seivice on the AEP System. 

a. There was no study or analysis, just the concern of recovery as stated in my testimony, page 
15, lines 1-5. 

b. All of the Geiieratiiig eqnipmeiit with the exception of the SCR Catalyst is being depreciated 
using a depreciation rate or  3.78%. Tlie SCR Catalyst is being depreciated over its useful 
life with Catalyst Layer 1 having a retirenient date of May 201 8, Catalyst Layer 2 liaving 
a retirement date of May 2022 and Catalyst Layer 3 having a retireinelit date of May 20 13. 

c. Please see page 2 of this response. 

ESS:: Raiiie IC Wolmlias 
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AEP Plants with Scru 

AEP Affiliate Company: Depreciation Period 

Scrubber assets are depreciated over the remaining 
life of the plant at the time of their installation The 

plant life has been estimated to be GO years 
Ohio Power Company 

Scrubber assets are depreciated over the remaining 
life of the plant at the time of their installation The 

plant life has been estimated to be 60 years 
Mitchell Units 1 0: 2 Ohio Power Company 

Cardinal Unit 1 
Scrubber assets are depreciated over the remaining 
life of the plant at the time of their installation The 

plant life has been estimated to be GO years. 
Ohio Power Company 

Scrubber assets are depreciated over the remaining 
life of the plant at the time of their installation. The 

plant life has been estimated to be  60 years 
Conesville Units 4 - G Ohio Power Company 

Stuart Units I - 4 

Zimmer Unit 1 

Scrubber assets are depreciated over the remaining 
life of the plant at the time of their installation. The 

plant life has been estimated to be 60 years 
Ohio Power Company 

Scrubber assets are depreciated over the remaining 
life of the plant at the time of their installation The 

plant life Iias been estimated to be 60 years 
Ohio Power Company 

Appalachian Power Company (APCO), 
Unit 3 is co-owned by APCO and Ohio 

Power 

Scrubber assets are depreciated over the remaining 
life of the plant at the time of their installation The 

plant life has been estimated to be 60 years 
Amos Units 1 - 3 

Scrubber assets are depreciated over the remaining 
life of the plant at the time of their installation The 

plant life has been estimated to be 60 years 
Mountaineer Unit 1 Appalachian Power Company (APCO) 

Oltlaunion 

Pirkey 

Dolet I-lills 

Scrubber assets are depreciated over the I-emaining 
life of the plant at the time of their installation The 

plant life has been estimated to be 60 years 
Public Service of Oklahoma 

Company is in Arkansas, Louisana, and Texas. 
Scrubber assets are depreciated over the remaining 
life of the plant at the time of their installation. The Power Company 

plant life has been estimated to be 60 years 

Company is in Arkansas, Louisana, and Texas. 
Scrubber assets are depreciated over the remaining 
life of the plant at the time of their installation The Electric Power Company 

plant life has been estimated to be 60 years 





Y 

Refer to pages 14-15 of the Woldias Testimony. 

a. Under Option #I , what is the expected remaining useful life of the existing equipment? 

b. Under Option #1 , if tlie expected reiiiainiiig life of the existing equipment is longer tliaii 15 
years, explain why it would not be appropriate to match the depreciation lives of the new 
enviroruiiental control equipment with tlie expected remaining lives o€ the existing equipment. 

c. Provide tlie rationale for tliinking that tlie Conmission would not allow the continued 
recovery of all authorized expenses. 

d. For Options #1 tlxougli #4, explain whether the depreciation lives of the equipment in the 
various options were tlie sanie. If not, why. 

a. Please see response to Coinmission Staffs First Set of Data Requests, Item No. 12. 

b. It is an appropriate option and has been used by AEP as shown on page 2 of tlie response to 
Staff 1-90. However, all oCtliose showed an estimated plant life of 60 years. Even though the 
Coiiipaiiy has stated that tlie service life for Big Sandy Unit 2 could approach 70 years, it is 
not a guaraitee and thus 15 years (service life of 60 years) is more appropriate. 

c. The Company is not stating that the Cominission would not allow recovery of all authorized 
expenses. 

d. Option #1 was the only option with a 15 year depreciation life. Options #2 and #3 iised the 
reniainiiig life of the equipmelit because they would be gas units wliicli will not have EPA 
regulations to hinder their operations. Option #4 is a niarltet option and thus depreciation 
does not apply. 

ITNESS: Ranie I<. Woludias 





er Y 

Explain liow tlie 15 year depreciation period for tlie Big Sandy scrubber referred to on 
pages 14- 1 5 of tlie Wolxdias Testimony compares witli the statement made on page 15 of 
tlie Weaver Testimoiiy, lilies 14-1 8, tliat states "tliese evaluatioiis were perforiiied over a 
3O-yea ecoiiomic study period (201 1 tluougli 2040) in tlie Strategist tool so as to elnulate 
the poteiitial life-cycle of the respective asset alternatives as well as in recognition of tlie 
various "down-stream" impact on I . C o  overall resource plaixiing needs." 

Tlie depreciation period for tlie Big Saidy retrofit is the appropriate recovery period for 
tlie iiicreiiieiital iiivestiiieiit and should not be coiifiised witli the appropriate optioii 
"ecoiioiiiic study period". Tlie overall ecoiiomic (201 1-2040) study period captured in the 
long &mi Strategist modeling described by Mr. Weaver simply reflects a period 
sufficient in Zeiigth so as to capture any life-cycle cost streaiidcasli flow vagaries ainoiig 
the options evaluated. For instance, the estiinated recovery period of tlie iiicreineiital 
iiivestineiits associated witli tlie natural gas solutions (Options #2 a id  #'3 in Mr. Weaver's 
testinioiiy) were assuined to be 20-years (from 201 6 tlirougli 2035) and 30-years (Froin 
2016 tlxougli 2045), respectively. Also, as described in respoiise to Staff 1-12, it was 
assumed tliat the reasonable service life for the Big Saiidy 2 uiiit would be though 2040. 

Therefore, for consistency, tlie overall modeling study period would typically attempt to 
capture tlie longest oC tlie respective option recovery periods. That said, 3 0-years 
(through 2040) is typically viewed as a reasonable length for such long-term comparative 
evaluations wliere the results are sliowii in "preseiit value" dollars, due to the €act tliat tlie 
"present value factor" of a rioiiiiiial cost 30 years into Ilie fiiture wouId be very minimal in 
today's dollars. Hence any differences in costslcash flow among any 'Plan A' vs. 'Plan B' 
woirld be minute at that poiiit, after discounting to today's dollars, even iJ; in this case, 
Option #3 economics could be extended on out to 204.5. 

ESS: Raiiie I<. Woluzhas 





er 

Refer to tlie Wolxdias Testiiiioiiy at page 15, lilies 1-5. One of the reasons given for depreciating 
tlie FGD at Big Sandy tJnit 2 over 15 years is to reduce tlie risk of stranded investment in tlie 
fkire. 

a. What is Kentucky Power's assessment of tlie risk of tlie FGD becoiiiiiig a stranded 
iiivestiiient? 

b. Explain why exisitiig customers should pay for this future risk. 

R NSE 

a With tlie iiicreasiiigly stringent a id  ever clianging position of tlie EPA and its iiile iiialciiig, 
tlie Conipmy believes that it is a medium risk that fiiture EPA rules would result in straiided 
iiivestiiieiit in the DFGD in tlie absence of a 1 5-year depreciation period. 

1). The iiivestmeiit is being made for the benefit of cui-reiit customers. Most of the Compaiy's 
current customers will also be customers in 15 and 25 years from now. Tlie Coiiipaiiy is 
trying to iiiatcli as best it can the cost to the cost causer in the event the risk is realized. 





tuc 

Refer to page 16 of tlie Woldias Testiinoiiy, lilies 15-20. Explain how ICeiitucky Power 
purposes to recover the cost of CSAPR einissioii allowaiices related to sales to affiliates 
aiid off systeiii sales. 

The cost of CSAPR allowances related to sales to affiliates is recovered tlu-ougli base 
rates. The cost o€ CSAPR allowances related to off system sales is recovered tlxough the 
system sales clause. 

HTNESS: Raiiie K Wolxdias 





Refer to page 17 of the Wohhas Testimony, lilies 1-4.. 

a. The estimated expense for CSAPR emission allowances for 201 2 is $6.2 million. Provide 
support for this estimate. 

b. For 2012, a gain of $650,000 from the sale ofNOX, allowances under CSAPR is shown. 
Provide support for this estimate. 

a. The forecasted expense of $6.2 inillion refers only to CSAPR SO2 emission allowances. At 
tlie time the forecast for 2012 was prepared, it was assuined that IQCo would be required to 
purchase 
and supply a buffer of allowances. 

allowances at a price of per allowance to operate over 20 12 

13. At the time the forecast was prepared it was assumed tliat in 2012 ICPCo would be able to sell 
allowances at a forecasted iiiarltet price o€ 

realize a gain of $650,000. 
per allowance, to 

WHTNESS: Raiiie I< Woludias 
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Y 

Explain wlietlier AEP has placed scrubbers 011 ally 800 MW or 1,300 MW units on its 
system and, if so, identify the plant aiid unit. If any have been installed, provide the 
average time to design, coiistruct, aiid install tlie scrubbers on the 800 MW or 1300 MW 
units, by plant and unit. 

Please see response to Coiniiiissioii Staffs First Set of Data Requests, Item No. 23, 
Attaclmieiit 1 for FGD installations on 800 MW or 1,300 MW mits sirice 2004. 

Scrubbers were also installed at Gaviii 1 (1,300 MW) and Gaviii 2 (1,300 MW) in the 
mid 1990's, using a different teclxiology and approach at a total cost of approximately 
$668 million. 

WITNESS: Robert L Waltoii 


