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VERIFICATION

The undersigned, KARL R. BLETZACKER, 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 information contained therein is true and correct to the best of his

information, knowledge, and belief.
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KARL R. BLETZACKER

STATE OF OHIO )
) CASE NO. 2011-00401
COUNTY OF FRANKLIN )

Subscribed and sworn to before me, a Notary Public in and before said County
and State, by Karl R. Bletzacker, this the 25* day of January 2012.
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% Cheryl L. Strawser Notary Publﬂ v
s Notary Public, State of Ohio
Y08 My Commission Expires 10-01-2016
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VERIFICATION

The undersigned, Lila P. Munsey, 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 contained therein is true and correct to the best of her information,
knowledge, and belief

ot P IV ersey
Lila P. Munsey / /\

COMMONWEALTH OF KENTUCKY )
) CASE NO. 2011-00401
COUNTY OF FRANKLIN )

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 2012.
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VERIFICATION

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 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.

s

TOBY THOMAS
STATE OF OHIO )

) CASE NO. 2011-00401
COUNTY OF FRANKLIN )

Subscribed and sworn to before me, a Notary Public in and before said County
and State, by Toby Thomas, this the 225 day of January 2012.
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Notary Public

My Commission Expires:




VERIFICATION

The undersigned, ROBERT L. WALTON being duly sworn, deposes and says he is
Managing Director Projects and Controls 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

KOBERT L. WALTON

STATE OF OHIO )
) CASENO. 2011-00401
COUNTY OF FRANKLIN )

Subscribed and sworn to before me, a Notary Public in and before said County
and State, by Robert L. Walton, this the 2% day of January 2012.
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My Commission Expires: ~=~ 3\ "~ 3\
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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 )

) CASE NO. 2011-00401
COUNTY OF FRANKLIN )

Subscribed and sworn to before me, a Notary Public in and before said County
and State, by Scott C. Weaver, this the ;Z& day of January 2012.
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3 Chervi L. Strawser Notary Pubhc
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VERIFICATION

The undersigned, Ranie K. Wohnhas, 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, knowledge, and belief
i ) WD

Ranie K. Wohnhas

COMMONWEALTH OF KENTUCKY )
) CASE NO. 2011-00401
COUNTY OF FRANKLIN

e

Subscribed and sworn to before me, a Notary Public in and before said County
and State, by Ranie K. Wohnhas, this the 20th day of January, 2012.
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L\I/otary P blic '
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VERIFICATION

The undersigned, John M. McManus, being duly sworn, 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, knowledge and belief

sl YL Hlpu s

Joﬁn M. McManus

STATE OF OHIO )
) CASE NO. 2011-00401
COUNTY OF FRANKLIN )

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

Notary Public /

Motz :
My Commission Expires: My Gommiasion £ <2013







KPSC Case No. 2011-00401

Commission Staff’s First Set of Data Requests
Order Dated January 13,2012

Item No. 1

Page 1 of 1

Kentucky Power Company

REQUEST

Refer to page 3, paragraph 6, of Kentucky Power’s Application (“Application”), which
discusses its December 2010 notice of termination of the American Electric Power
Company (“AEP”) Interconnection Agreement (“Pool Agreement”).

a. Provide a copy of Kentucky Power’s December 2010 notice.

b. Explain whether there are any other agreements to which Kentucky Power is a party
that are affected by the termination of the Pool Agreement.

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

d. Explain whether termination notices were given for those agreements. If notice was
given, provide a copy of each such notice.

RESPONSE

a. KPCo's notice of termination of the Interconnection Agreement (IA) is shown as
attachment 1 of this response.

b. Yes, the AEP System Interim Allowance Agreement (IAA), which is a supplement to
the TA, will also be terminated.

c. Please see attachment 2 of this response. The Company continues to evaluate the
potential impact.

d. See Article 8 of the JAA which addresses the Terms of the Agreement. There is no

explicit notice provision.

WITNESS: Ranie K Wohnhas



KPSC Case No. 2011-00401 i
Commission Staff's First Set of Data Requests
Order Dated January 13, 2012

ltem No. 1
Attachment 1
Page 1 of 1
e Kentucky Power
5 ug?f 1014 Enterprise Drive
B P 0 Box5190
) ) Frankfort KY 406025190
A unit of American Electric Power Kemuukypawerignf

December 17, 2010

American Electric Power Service Cotporation

Appalachian Power Company .

Columbus Southern Power Company
Indiana Michigan Power Company .
Ohio Power Company l
1 Riverside Plaza ’
Columbus, OH 43215
Attn: President

Re:  Interconnection Agreemeni between Appalachian Power Company,
Columbus Southetn Power Company, Kentucky Power Company, Indiana
Michigan Power Company, Ohio Power Company (collectively, the
“Members™), and with Ametican Electtic Power Service Corporation as
agent (“Agent”), dated July 6, 1951, as amended (the “East Pool
Agreement”)

MNOTICE OF TERMINATION

Dear Sir:

Pursuant to Section 132 of the East Pool Agreement, Kentucky Power Company hereby
provides notice to the other Membets and the Agent to terminate the Bast Pool Agreement
effective as ]anuq.fy 1, 2014 or as of such other date that cancellation of the East Pool :
Agreement is accepted by the Fedetal Energy Regulatory Commission and becomes

effc cHive :

Sinceself,
4/&7/ - % /e
N / Y ./K_/(/u/L—*—- e
Gmo ooty gflfu y QQ

President and Chief Operating Officer
Kentucky Power Company

Doc 410270
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' 888 rlm Street NE.

KPSC Case No. 2011-00401

Commlss;on Staff's I'lrst Set of Data Requests
" Order Dated January 13, 2012 S

tem No. 1 Lo
* Attachment 2-

Page 1'0f.58""

nmeman [lec.nc Power

g Diresd Dial No

CEEECTRIE
mw&.gx

(614:,_): 223-1608,

Waqhmgton DC‘ 20425

Subject: Modification No. 1 fo the AEP System Interim Allowance Agfeement

r Secretary Cashell:

Ameman Electric Power: Serv
Company, Columbus Southem
Kentucky Power Company a',
Comipanies") tenders to the Cor
Svstem Imorlm Allowancc Agrecmcnt

1011 fov

Included in this filing‘¢‘are.'aﬂ Q‘rig‘ifijal:?.‘andji$4

1. “This Ietter ‘of mms'.

Agregnent (' IAA") whu:h ful y 1'
IAA ‘

QChEdUlL FE'RC. N
FERC No. 17 Kcmuclw Pcw er Companv @up P

Ohio Power Compam SUPP]LIT]LH[ No. 8w




KPSC Case No. 2011-00401

(‘ommlssmn Staff's FH’St Set of Data Requests i

Order Dated January 13,2012
ltemNo. 1

. Attachment 2
: Page 2 of 58 .

the [AA, where delet1ons ap‘pvé‘ar as st
shaded text ‘ i

and sales howover ag shown in Appendxx C there is vmually no effect on the Ionv—v
term revenue requxremems : : : : ‘ i

retains Ihc procccds mcludmg carrymg;?c 'arges assc)mat‘
thhheld allowarnces at EPA ermsszon allowance auctions. Ad

is no sxcrmﬁram d1fﬁ:rence in- the net plesent value (NPV) o,_,
over a 20+ year forccast permd : :

7.

..,B'acﬁkg' im'd, 'o‘f- an«,

In Scplember 199/1 th A;.,.
purpose of the IAA was 10 establish, on an interim basza,‘a melhodolovv and- pnce

for the uansfer of ermission dllowance@ amonc lhe ma}or Opuratmo compamca of the

Compmles vﬁled Lh&. IAA w1th [he Comrmsslon The-i:
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- Order Dated January 13 2012 i
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 Honorable Lofs D. Cashell, Secretary
June 21,1996
- Page 3

rugulators regardmg : he S ong. the;AEP operatmCY cofnpanxes of costs,‘_"‘"‘ L
and benefits assoc1atcd with the Compames comphance thh the Clean Air Actf}]f S
Amendments of 1990 : , i

resolutlon of the issue, thc nct proceeds 'from suchfﬁaf’, ac‘uons shall bt, deferred w1th"f e
a refurn at the AEP: Svstem cost of capltal on the books of thc Membex unfo}ved;-f B

(IAA, §.2.2).

Followmo the Fommlsszon s accept”" '_ AJ:P repleqentalwes contmued“?fz‘_ e
0 ‘dmatm? Commmee and Lhe mdn'ldual btate' -

assocmtcd with sales of al]owances lo n(m afnhates I\ﬂodlﬁcauon No 1) 1eﬂectq a
resolution of this issue which the AEP Compames behcw: is samfactory to LECh of




KPSC Case No. 2011-00401
Comimission:Staff's First Set of Data Requests
Order Dated January 13 2012 B
ftem No. 1 :
* Attachment 2.
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the reasonableness of the proposéd m:atment of allow:mce pxoceeds :

lahétibn:of'Améﬁdmems R

Modification No. 1 to ;the;rAAf makes the fQHO‘Wiﬁg ¢haiﬁgéj;sito the ‘a'gijgémgnfz, o

1. Each ‘Member. would be requued fo own its Member Load Rano,_
("MLR") share of the  AEP ,ystem allowzmce ban, at Lhe end of each yem NLR-I .-
is a measure of relatm, .peak’ demand ’, extenswelv ‘used i the: AEP System
Interconnectlon greement Alsrmssxon Agreement and LAA for allocanon of costs
and benefits amonw the members; Under the TAA as ongma]ly filed, eac h Member“ -
was requifed to own at‘the -‘of the ycaI a pomon of the bank based on dn
estimate of its needs for anc ’
based on its 0r1gmal E

?

sales of allowan

2. Each member would pav for and recewe us MLR share of any”
id partles mcludmg any allowances purch‘ased at EPA

allowances purchased fron v ‘
auctions hield pursuant £0 Se,,‘ fon' 416 of the 1990 Clean Aw Act "Amendmems_ :

42 US.C § 76510

3. - Eacii:M' mber 'uld contmbute its: MI R shzue of allowances Low‘ard"f L L
any sale to third partles anc would recewa its MLR sharc—: of the proceeds from any:
such sales. ; : . ‘ , .

‘At least one :tate 1ecruhtorj ‘5"',mnu951on prelerq to retam tm dcswndtxon of he IAA asan - o
interim agreement, in recognition: of the: fact that the . U\'c‘ommuus to reﬂect comprormse that
may not be ideal. from the stmdpomt of each md1v1dual state. Ilowever Modlﬁcanon No. 1
resolyes the major omstmdmc issue Ieft uire '()_lx/ed by the TAA, and the AEP Companies donot
expect any Substantive pmtcst of Mod1 1Cauon No 1 or any other provmon of [hc IAA by zmv’ i

of the state corrmussxons
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Honorable Lois D. Cashell. Secreta
Juné 21, 1996
Pacc 5

4 Each mcmbe‘ ; ']d share i the net proceeds and costs and agcrued_f[-,_
carrying charszes on such praceéds and costs associated with- allowance transacnons
w;,thvnon,gfﬁhates WhJCh‘QCCUIde'PTlOI' to the effecuve date of Modmcauon No 1 o

5, Each Membe :would rétain \'the proceeds assoc:xated wuh the %dle of its o
'w1thheld aHOWances T S ST

No 1 to the IAA It is our’ ANQINg:: and At ) -+ oe:state -
conunissions will obJect to.the ”dliflcatlon In addmon we have thr _y'gh .
meetings and other comiminications ,,‘Xplamad the: subﬁance dwe]opment dnd effeft o
of proposed 1 \'Iod1ﬁcation No 1 to our wholesale customers.- Fmal]y the ALP P
Compames n advance of thc ﬂlmq,,souoht Guxdanrc from the Comrmsswn 5.
Division of Applications: ICUdrde the Division's 1nf01mahona] needs i in conncctxon :
with. the filing, - ~ :

ey




KPSC Case No. 2011-00401

Gommission Staffs First Set of Data Requests
Order Datéd January 13 2012 i :
ltem No. 1 :

Attachment 2

Page6of58 ~

ecretary

c aﬁdﬁ Noficés’f '

Coplcs of this_ ﬁlmc have ‘been served upon [he Indlana Reoulatory Uuhty
Comrmssmn The Kemuc 'Publlc Servxcu Commission, “The - Michigan :Public: .
Service Commission, The Public Utilitie s Comrnission. of Ohio, The Public Serx)xc’e'
Commission: of West Vlrwmm,vthe Public Service Commlssxon of Tunnessee zmd thu
Virginia State (‘orpoxauon 'Co"‘ ',mj'sxon o

The AEP Companies request a

i:?;:GLfECt!VC date of Septcmber L _1996 i o
The AEP - ‘Companies request tha the’ IAA be allowcd to go mt'fi fect wnhout
uspension, hearing or inves ‘gauon' Such amon 15 appmpnate in: 'hght of the‘vi'
extenswe preﬁhnvtlnvolveme ¢ of state. regulatms cand - conmlumcatxons with
wholesale customers, FERC Staff and othm mtexested pamec. The. AEP Compa.mes _
have accumulated proceeds assotiated: with sales of allowances to. non-affiliates.
Upon appioval of l\/}odlhcatxon No. 1'to the IA/\ the AEP C ompam’es w111 be able
to determine that portion of the proceeds (o be alloc'm*d to each Merber of the AEP
System. Once this d ;enm ation is made on.a systcm bafls each stalewmdxctlon
can address the u_mﬂ aspee ‘of these transutlons ‘The. L\EP Compamac request

waiver of any reg H_‘,tmm Wlth wl nch thlS ﬁhng nmy nol compl 10 order that it may ‘
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: Page 7 of 58

}{»’,‘Ho 'Eorable Lox% D Cashel Sc‘re :

1996 as requested and the Companies’




KPSC Case No. 2011-00401
Commission Staff's First Set of Data Requests
Order Dated January 13 2012
“Hitem No: 17
Attachment 2
Page 8 of 08

P, O Box 61’5
annkfort Ex.entuclw 40607

Becutve Sceretan

RlChIIlOlld‘ A 23919

“Columbus, Ohm 432]5
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Commission Staﬁ’s First Set of Data Requests
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Page 100f 58,

PREAMBLE

ARTiCTE' 1; - Dﬁfiniﬁiéﬁsg‘f?“ﬁ

{\_; ..
i

YZ‘&RTI C),JE

ARTICLEiZ} -

ARTICLE 4 -

ARTICLE & - Billings and Payrment

ARTICLE 6 - Taxes.

ARTICLE 7 = Modlflcatlons

ARTICLE 8 « - JEffeclee Date and Te ns - of ths Agreement "f?lsf;”‘

ARTICLE 9 - i

ARTICLE 10 -  Assignment . . .
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0.2 '>;éréd intd-as"oﬁ the 28th day

of July, 199A by and among A?DPA,fﬂlAﬂ_DOWPR COMPANY3(A§C¢),’3“’

Vwrgwnla co;poraulon COLUMBUSiSOUTHFRN POWER covaNY (Csé);zgn;:

 Ohio corpqratlon, INDIANA wICHIGAN POWLR COMPANY'(I&M)i an IﬁaiaﬁaV]

: cofpoféti@n, KENTUCKY’POWER CDMPANY (KPCO), a. Kentucky'corporatlon,

OhIO PONER COMPANY (OPCO) an Gth corporatnon,?sald companleSz““f’

: (hereln sometlmes caned ’Memb"rs',when referled to colTeclee1Y, :

' and"”Member : when le£811ed Lo 1ndlv1dually) belng‘vafflllated 

, companles of the 1nteg1ated,publlc uti»ﬂty electrlc system known as. .

the-Amerlcan Electric Power System (AEP), and AMERlLAN ELECTRICl f:w

POWER SERVICE CORPORATION (Agent),ua New Yor]'corporaplon belng af

service company engaged.»solely‘fln Lhe bLSlneSS lof [urnlshlnglfﬁ

essential sexvices to  the gaffresaldg{gqmpanles and :che,;othe;;‘j

affiliated companies.

0.2 WHEREAS,; the Members‘ow 'jﬁé ééerate électflc faCSlltlc§ ‘; H
-in the Statesiherein 1nd1@ated, (l)‘APCO 1n VLrginla Weqt V1Jg1nla  
and Tennessee, (ii) CSP in-Ohio 1(111) I&M 1n Tndlana and Mvch,gan,
(iv) KPCo .in Kentucky,-and (V) OPCO 1n Oth and WesL Vlrglnlw,ﬁund:
% 3 NH@REAS, thc Members have enteled 1nto an lnLerconnecLﬁdﬁ
Agreesment, @ated July 6ﬂ1195;f'Wth modlflc;tlons thcreco, whl(hzf
providées for Cerﬁain‘ﬁnﬁééggéndlng?r CODGlLlDHS ‘;nd proreduw éi-y

desiagned to achieve the]fullibeﬁgﬁitsland advantagesﬁavailable‘
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Attachment 2~ /-

Page 12 of 58

through the GOOIdiDaﬁGd'plaj ing
‘Dower‘samoly Iac7lltﬂes, ahd'

:‘O.é WHnREAS Congvess 1n 1990 enacted ameadments LO the Cleaﬂi°‘?

Bir Act, including Title IV, 104 SLat 2584 420.8. C,A §,75 5‘1‘; et

’35eq. {“the 18%0 Amendméhﬁé“) whlch llmlt emlSSLOHS ef_Euiinff

dioxidevLSOQX by‘eleCEric ﬁtiiitléS}‘andi

0.5 "WHEREAS undev'ehe 1990 Amendmeftgfeddeiiahce:;seﬁeebé, ?

s January 1, 1995 and

'achievéd in two stages -- Phase I ‘Wﬁ‘ihjbeé'

Phase II which begins Janualy 1, »ZDOoﬁ'éﬁdzreduetithfinﬁeulfureiﬂi;"

dioxide emissions are To be effected by a system 1n Wthh a 11m1ted*n

numbexr of "emission allowances“ have been allocated by the Unlted“e::“

States. Environmental Protecthn Agency{(EPA)vto-lnd;yldueliut;llty}f}f'

generating wnits; and

0.6 WHEREAS, twe:nty*bﬁe‘ (21) of tk

Members' generatlng'unltsfﬁﬂ*

have been de51gnated by the 1990 Amendments as Phase I affected_ v;r:‘

units, and flfty:one (51) of the Members genelatlng unlts have;f5

been designated as Phase IT: affected unnts,.and as such‘ have been? S

‘QEPA‘ and

awarded emigsion allowances by r’

0.7 WHEREAS, the Members may have ownershlp or entltlement to:: 

emlSSan allowances thlough sevexal means, lncludwng (i):PPAj"

AWARDED ALLOWANCES based on em1551on leve]s e\perlenced durlmg aeéi

baee~llne period, (11) EPA bcnue allowances awarﬂed For varloue i
compliance strategies, plamallly through Lhe 1netal1a Jon o£ FGD

systemsg, and (iii)} the purchase of: al]owances Genelally, Members
are permitted to emlt 80, only to Lhe eXLent Lhev have allowances

' to cover. such emleegqne,¥~

3 SHE
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0.8 WHEREAS, CQmpliahCéfwe*h.the 1990. Amenaments has b:eﬂ and

:will continue to b& Dlaﬁned by the Nemb°f 'on.anglnuegratedkandg

%coordln ted: ba515, con5¢sLenL w1th Lhe 1nngratedxénd CO@rdinatédfui

‘91_ nwna and operatlon of the Mambe st electllc systems éndé'”

0. 9“WHEREAS the MembELé
ffmethodoWOgy of allocatlng em1951on allowances and aqsoc1dteﬂfcosts}f

apd benpflts between and among the ﬂembels,band f

D:;Q;WHEKEAS; the- Members have entered nLo 5thé} Iﬁ?éfim:‘Ji

AllOWaﬁC$-5A9§€émEht ko estab'lsh,vﬁqn *anf,lnrerlm ”b&éiS, %é”*

methodology amd'ﬁrahsfé?‘pt;‘_;forltheztlansfe? of 502 em1551onff'

allowances;. and

béliévkithat an agreement whiéhgff/'

0.1) WHEREAS, the Members

 ent o£ cost a d;bene£1Ls among hefg  

provides for an equitable assi

Members can bestﬂbevrealized'if admlnlstered by a. 51nq1e rlearlanggiif‘g

agent; and

0.12 WHEREAS, the Mcmbers bel‘jve LhaL vhe Agent dééignétéag:

hczewn for such purpose 15 quallfled Lo perform such 561v3ces,‘«f

0.13 N@WL.THEREFORE ln‘con51‘eratlonkof the premlses and of

the mutual'covenants-and~agreement3*hgrg;gaﬁterVContalned thg.“

parties hereto, hereby agree as follows: .
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1.1 The. fchow1ng terms :éﬁdf1féﬁtbré  éSSdéiétédf with,f

settlements under thlS Agreomentfare dELlnCd 1n athabetwc order as 
£ollows: |

PRIMARY CAPACITY of' another Member to meet MEMBER LOADVj

:OBLIGATION

1.4

Amendments:

1.5 FERC %fvthéiﬁéderéiiﬁné¢QYTéééuiatérY}CbﬁﬁiS$iobgéfﬁany>
successor age”cy L

1.6 GAVIN BONU

44.6 Lhousand allowances,
years 1995, 1996, 1997, 1998 and 1999 ,lespectlvely, awalded.by tha’i

EPA tO OPCO s Gavin: Plant pu1suant to Sectlon 404(d) of Lhe 1Q9U

Amendmean

1.7 GAV&&[EPA'AWR DhDhALL wANCES the a]lowances awardedAto»

the Gavin Plant by the EPX pursuanL fo Sectwon dOA(;)

Amendments |

'"é;:44;ajgn@;g,:~-.J

of Lhe 1990;"'~
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1.8 GAVTN SCRUBBER so RLDUCTION Lhe Qlf evenre Detweeﬁ

SO emlss Rolel: at ODCo =S Gav1n Plant operatlng w1th scrubbmrq9'

RS
a-
fT'

"'CAVIN UNCONTROLLED ENiSST@NS*fom a glven year

9 GAVIN UNCOVTROLLED EMISSIONS‘«a an estlmated amounr off_[ﬁ
S0, - émiséioﬁs that would rpsult'Lrom operatlng the Pav1n Plant7ﬂ7%l:

’JWthout SClUbbElS ‘ The eotlma e OI FAVIN UNCDNTROLTED EWIS@IONS 15"

'CalelaLEd by d1v1d1ng the sc1ubbed Gav1n SOy EMISSIONS by (1 0017"

'f1c1ency late)f”

‘-mlnus thegscrubbe1 SO7 lemovalfev

l 1.10;INTERGDHNECTIQN% gnGREEMENTk;*ithe “?1Interédnnééti¢ﬁ {€#*

Ag:eéﬂept_among thé Membefs,date“ July 6 1951, as, amended

a.Member g generatlng'unlts thatf; ”

i{lifNENBER.APFECTv

are requ11ed to meet the. em1551on sLandalds establlshed by the 19905ff”5f

Amendments

1.12 MEMBER CABAGITY DEFTCIT FACTDR g for any Member,”tﬁef°:

average for the calenda¥ year of ‘;;s WEMEER. PRTMARY’ CAPACITY‘"“’7‘

DEFICIT divided by the. sum of all members’ average MEMBER PRIMARiﬁA
CAPACITY DEFICITS. : | - " 3
.13 MEMBER DEMAND. - - MFNBER LOAD OBLJGATION determlned on a@3‘7

clock- hour 1ntegxated knlowaLL bagls

1.14 MEMBER- GEVL?ATIOQ‘—- the Létal of {éi“Méﬁberfs_ﬁhéﬁ‘ ;§
generation from its MEMBER PRIMARY CAPALITY RE ‘» s

1.15 MEMBER LOAD'QELIGATLQN,wr a Membcr’s lnLernal 1oad plus_ﬂf?‘
any firm power sales to Foxéign .Cbmpanies} and to> aFfllwated 

companies other than Members.




KPSC Case No. 2011-00401
Comimission Staffs First Set of Data Requests
Order Dated January 13, 2012
item No; 1 k
. Attachment 2
. Page160f58

1.7C ﬁEMBv?iLOhD:RAT”O

MEMBER MAXT MUM DEMEND 1L‘eL'ec; Tor a calandasimonth po the sum oh'

~

“:ect £or such montn

the five MEMBER. M,zl”ﬁﬁgbé
1.17'MFMBER MAXIMﬁM EE Al thé MEMBER MAXTMUM DEMAND lnf’
effeCL‘Loi a calendav month for partlcular Member shall be equal)

to the maflmum MFMBLR DEMAND ewoerwenced by sald Membel durlng the_ e

twelve Consecutwve calendar months9next precedlng SLFh calendar, U

month. -

1.18 FEMBER:PREMAR@féAPAG TV he aggregaLe capac1ty of thefi:

PchLrlc power sources of a Da Mr Member' inrkllowaLLs, thatﬁ g

is normally Pxpected to. be avaLWable to cally'load Such capac1Ly§fff] f‘

shall include (i) the rapac1ty lnsta  fd at the generatlng btatlons[_f?li’5

pacity avallable to that Member A

owned by the Mémber and (Wl)ithéﬁjw

through interconnection a:paqg ment _th a££1llated companles or::‘"“

Fomelgn Companvcs

1.19° MEVBM?PRIMARY(?” "?}:vszierencek@tweenthe_LEN:

MEMBER PRIMARY C‘APACTTY and MF‘\’JBER PRIL’IARY CAPACLTY RESERVATION of

a particular Member, when suchmMEMBER:“'TMARY CAPACITY 15 1ess thanf[ ‘

such MEMBER PRIMARY CAPACLTY”"”'"”

l,ZO»MEﬁBER ?RIMARV CAPACTI“,R ERVATION SYSTEM PRIMARYQ §”

CAPACITY multiplied.'by' Lhc MENBER. LOAD RATTO of a jpaltlculalj  

Member .

1.21 DPCO CﬁPACTfY SUR3L "‘ ‘fi¥~;the welghted avelagc Iorf;”

the calendav year of (OPCO S MbMBER PjiMARY CAPACITY mjnus OPFO 5 ¢""

MEMBER DRIMARY CADA\,T’JY RZSLRVZ\‘TION) dlv*dea.by OPC‘D 8 1_P/IT_?I\TBL:R .

PRIMARY CA?ACITY,
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22fOVER?CéMPL'ﬁNd*‘?fwﬂ*' imount bJ whlch a Nkmbev 5 SOqj

tne cur”enLTEE:

 HCOMPbIANC 1ts em1551ons shé,l be deemed Lo:lnglude ?1n lleu of -

xactualvem1551ons from Lhe"Gav1n Dlant 5@%-01 GAVIN UNCONTROLLEDf;V

gBMISSIDNS Land 1ts allowances shallvbe eemed to lnclude,fln lleu,

‘of actual,GAwN EPA- AWARDED ALLOWANCES only 50/ f GAVIN EPA»E

AWARDED ALLOW ANCES

1.23 POOL‘f}'elpctrlc energy dellvered.by one Membel,‘flom lts b

MEMBER' PR!MARY CAPACITY Lo another Membex»”shall be C‘ons: dered}vto;;f.ff‘f

,fzom the POOu by Lhe 1at er Member

1,24 POWER ‘SALES . To,-ez?o *Nj{:compzmms sales of electrwc;:,.

power and energy to Fovelgn Companles,:made by a Member on beha1f1f~

of the: System, where Lhe re "ue and cosf Of such sales aﬁéfJ?f

allocated(to,the;Member in p_wportlon Lb thelr respectlve MENBLR?i!”:f1 

LOAD, RATIOS.

25 PRIM_ARY AND Ec’

by the MENBER'S GERERRTION.




KPSC Case No. 2011-00401

Commission Staff's First Set of Data Requests
‘Order Dated January 13,2012 :
cMtemNo.1 @

Attacnment 2
‘ Page180f38 o

1,27 PRIMARY ENERGY -- ele

PREMARY CAPA“ITY 01 a partlcu l,Member tofmeetu

:and/or ELONQMY ENERGY Irom the_POOL

1.29 80, EMISSIONS -- the tot al.fotheJMéébérss S0, EMISSIONS '

£rom the. MPMBbP g APFECTPD f”ﬂTSu

.30 SURPIUS ALTOWANLhS %-the excess ox a Member s cur):ent,-ié
year EPA- AWARDED ALLOWANCES plus allowances transferred to thea'a

Member pursuant to Sectionsl 4,1}",4;2; j4.3 and 47 of thlsffl

v:Agreement over the Nember aﬁﬁpalfstgeFMISSlONS and 1Ls %LRfshare;‘

©.of the bY&TEM ALLOWANCE Hadik,

1,31 SYSTmﬁ Aul

allowances in excess. of all the Nem’ers SO em1551ons

1.32 SXSTEM‘COST‘OF:CDMP_‘:" for calendal year 1993 lsjf:

exed to the POOL

Ehélsﬁm of all the_Méﬁgetsd SR

$115. 43/ton of 80,. - Por each subsequenL yeal,ithe SYSTFM COST Obgf.:

COMPLIANFE Shdll be $115 AB/Lon Ol SO escalated annually'at a ratwf:‘

of 10. 56/

1.33 SYSTEM PRIMARY CAPAClTv*é . the sum of the MEMBER PRIMARY =

CAPAQlTY éxﬁall he Nembers ‘ LA
1.34 UﬁDER~C VPMLAWCF L the amounL bv whiéhéafhembéfﬁéfSO?"

EM1$$lONS are greater thnn 1Ls EPA AWARDED ALLOWANCES fOL'phél“

current year; pTOVlde however Lhau in determlnwng OPCo 5 UNDER»Z

: COMPLTANCE Lts cmwes1ons ehall be deemed Lo 1nclude, 1n lleu o£ﬁf

actual emissions £rom‘the GaV1n Plant LSO% of GAVLN UNCONTROLLED‘

EMISSIONS; and 1ts.allowances¢shall beldeemed tQ include,eiﬁlllepb,f
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11 GAVIN -H 8 AW[—RJ«“D ALLOWE} CbS c;’n-ly_ 50% of GAVIN EPAR: =

LOWANCES

EMISSION 7

ZQi In determlnvng Lhe transfer'of costs and beneflts relaLed;

~to emigsion: allowances ameng Members} settlements Lor Lhe follow1ngfﬁﬁ

itransartlons will “be. governed&by thls Agreement ;if an annual?f”'" 

reallocaLWDn,of Gavin allowanCe'“

desrr;bed 1n Sectlon34E1 ‘ 2}féﬁiff'

annual cash seLtlemenL for the Lrans of allowances‘aesoc1a'“

purrhases of allowances’ to/from no_-aff llaued paltles,

in Section 4.4, and 5) an: annual Lransfer of allowanccs"

'}BANn' descrlbed 1n Sectlon a4 5

2.2 .Age'nt shall :h‘ave_ :fg;he auL -
decisions reldting to :the uee;‘efF  '.‘purchase,‘swle and;ﬂe
transfer of emissi01 allbwehceéiﬁ as prov1ded 1n aner
Agreement  Or any. Supersedlng agreemeﬁt no; OLhEI DaymenL oV;“'
QOmpeneaticm. shall be: ma@ngbeL,een,~qr;‘among Lhe ﬁembeps w;th,;»

respect to any such use, management, purchase, -531° OT transfexy;;

“:\4_.(). .
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3.1 ‘;ylng out Lhe prow151ons,oL tnlsj.

Agréement Lhe Membors he Pby‘de1egaLe to Agenu, and AgenL nereby

,15Lrablon of thlS Pgreement o

“'eaoh Member:oa, promptly éof

p0551b1e after the end.of each month a sLaLementysettlng forth

the setLJcments hereu:;er for such precedlng calendar'month/¢'

in such detall and WLth ﬂuch segregatlon as may be needed forf

aCGountlng; opera,lng, or othcr proper purposes;x:”

:3~12‘ out allowance transLer seutlemenL§qﬂ~“'

Ior the Gf}in Allowance;

fﬁﬁdé%‘tﬁi?VAgrééﬁenp Sectlement

calendar year.

3.13 To. oéxEYifouE‘:cash settlemints an&éfl
Agreement through f éﬁf’ account ‘ (heleby': de51gnated

hereinaﬁter ca]led the SVSTEM ALLOWANCE ACCOUNT).l;

administered by AgenL } Paymenrs to or flom such accounL shall?f
be made to or by AgenL as clealzng agenL of Lhe account j The,f*‘
total amounL of the payments made by rhe MembeYs EO the QYSTEM?
ALTOWANCh ACCOUVT each month shall be eqnal to the totaWw‘

amount of the payments made irom the SYSTEM ALLOWANCE ACCOUNT5f

for the same pELlQQy
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3.131 . Monthly seLriemean bv tne Nembers,‘:v:
termined for -Wlowances Coneuued for Power};»

'gn Combanles ,i“

Annual set lemenrs lﬁf the‘lwembersfff

7{sha11 be determlned in: Decembel of each calendav year TOL,

fﬁWlowanCe for Prwmaxy‘ and Eccnomy Energy_"
3.133 S SeLtlements by the Members shall be7?’

'determlned for a]lowances sold and purchased Lo/From non~"*

 a£f131ated partles:a“‘Lhey occur
3,134 . Annual setLlements ]mr;tbe Membels_7““
shall be determlned in’ December of each calendar‘year fol”fﬂ

Lhe Transfer: of Allowances for CuYrenL Derlod Compllance',nffﬁ

,,and Allocatlon of the System A]lowanCe Bank

4.1 GAVIN ALLOWANCE REALLOCATIDN?} In December of 3995‘and :
each’ subsequent calendal yea ‘the allowance 1nvenLory accounts of;
Lhe Membersvw111 ‘be adjuSLed Lo recognl/e the Gav1n Allowaﬁce;f'
Reallbcatioﬁu Lhe number of Cay;n allowances: evalla:le for

reallocation 15 determlned.by muWCJPTyvng tbe OPCO CAPACTTY‘SURPLUS”e

FACTOR by the sum of (i)’ GAVIN BONUG_ALLOWANCeb and (ij) 50/ Ol the

sum of tl¥>G-V+J AWARDED ALLOWANCES and Lhe GAVIN SCRUBBVR bOv
RECUCTION. The Gavin lowapces avallaplﬂbf01_ aTIDcQtlon sba7l;’ﬂ
ba 1H‘Sféllﬁﬁ, at zerojCQStf.to,the,Members'hav1ngga PﬁNDER

=
T
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- Allowances to Reallocate by the?NB:LS cap ACIT{ DL TCIT 'FACTOR.

4.2 A-JLOWANCH TP\ANSJ:T’RS ASSOClAT?‘D WITH PRIMARY #ND ECONOMV:‘

ENERGY TRANSACTLONS In December of each year,‘the DLLTVeRINuAefj

MEMBERS_shall tran fer: alWOwances to or: recelve alWOwances IlOm the -

RECEIVING MEMBERS, accordwng to ths SecLlon A DELIVERING MFMBER' S

shall be transferred anowances from a RECPIVING MEMBER 1[ Lhe

DELIVERING MEMBER is in an UNDbR COMDLIANCE pos:.tlon A DELIVL,RING

MEMBER~shall transfexr’ allowances to a RLCEIVING MhMBER 1£ Lhev

DELIVLRING MEMBER ig in’ an OVER FOMPLIANCE pOalLlOn ; Memberég:

supplying alloewances: shall be: cempensated by Lhe Members 1ecelv1ng D

allowances based on the rsupplylng Member’s avelage -allowanoef

lnventory cost For the~year,;a Member may be boLh a D}LTVERINQ

' MEMBER and a RECEIVTNG MEMBER

4.21 In December of each yeal, Lhe Member’s annuale;fswz

B

OVER = COMPLIANCE 01 UNDERfﬁOMPLIANCE Shall be determlned

4.22 The PRTMAPY'AND ECONOWY’ENERGY SUPPLY PACLOR Of ;fiu

each DELLVERING MEMBER shall be multlplled by that Membel sf*f;f

over/ (undex) compllance Lo deLermlne lLS 1ncrementa1 OVbR~

COMPLIANCE or 1mcrementa] UNDER COMPLTANCB pOSlL]Oﬂ : ‘Theﬁ?#‘

incremental over/ ( undel) compllance p051LJon 1ep1eeean thewzf

total number of allowances Lo be transfer*ed from or recc1ved‘ﬁ5f“

by the DELTVERINC MEMBER

4.23 1f the‘ DELI\/T‘RING MEMBER »‘is in an UWNDER-

COMPLIANCE -positien;[»the - number . of a71owan0es to be.

jod
.
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transferred Ifrom “the I '%IV;Nuf:MEMBERLfi ' Calrvlatad byﬁi

'ﬁuﬂtiPlYiﬁgf*thé_rDEEivéR:NG MLNBDR S 1nc*emenua77 UWDER~ 

COMPLIANCE: : by the respective ' PRTMARY AND ECONDMY PNERGY?\

 RECD1DT FACTOR ~ If the DELIV fiNG MENBER is BJL‘an'OVERﬁf

.COMPLIANCB st;tibn,  L4 numbe1x bf; allowances'ftd  be

transferred ~to the RECFIVING MEMBERS calculated Sy

-multlpWylng the 1ncremental OVER CONPLIANCE 01 Lhe DELIVERING{!f': 

MEMBER by the respectxve PR J;Y'AND ECONOMY ENERGY RECEIpTﬁ

FACTORS .

squlywng Member. durlng h yeal arif prlced 't ﬁheir

individual welghted average anentory'cost computed at Lhe endf;;V

;waDeCmeer{"Theinetéailowa 'ansfewred to the Tecelv1ng;ff

:Members Shall be ba§é&”6ﬁi ] we‘ghted average 1nvenLorV cosL R

of all Members supplylng allowa ceQ‘ The ave*age 1nvent01yif ’
cost of a- supplylng Membel 15 computed by Laklng thp toia1 :

book cost of . allowances avallable £or Lransfer d1v1ded by the: |

numper of allowanccs avall ble f01 Lransfer”at Lhe end of;‘

Decem‘ber ) ; w Ui . : i : i :
ﬁfSALES TO POREIFV COWPANIEQ7"

4.3 ALLOWANCES CQNQUMEﬁ.FQR ?¢1m

-  When -allowandes - are: consumed 'Qh powel ,sales to folmlgn;

companies; the cusLomer has: the optwon of IElmDUISlﬂg Lhe supplylng‘

company with allowances in klnd Dl paylng cash £or The alloprcesj

- at the current market rate. the customeY IElmblloes 1n L1na,

the allowances shall be reféwﬂed b" th@’suDl 1g Membe*‘(hbmberi:}

WcoTDanw Lnau cenevaLed the ene*qy'and roxqumec th llouancec);*and;‘

g
AN 'i

4.24 ’Thé‘"nétf@élléwéﬁééé Lransferred fiomﬁ?fhé:f§ f~i
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aer
O
i1
N (»_i.
ot
U]
=
‘—l
J
i

va‘cash’se lem nt shall be Ha e tcfeac% Member based

share oi thefcgrrent valuegcf;:h_ _llowapces Yece ved If casaﬁis

ﬁeceivea,;inilleu-ot allcwaﬁces,‘vL shall be sha*ed by cach membeY"
f Easea»oﬁ‘itsfcur?eht~MLR. ~The sunylylng Membev 5 consumed cost of,

allowances for sale tO:*ore1gnbcompan1es shall be allocated to each;f
: Member babed on. lts curvent MLR; The meLhod lor detevmlplng ehele

allowapces consumed 1n genexjtlng Lhe enelgy zor POWER SALES TOf.

FOREIGN COMDANIES is se 'Iorth wn Appendl B Lo ths AgreemenL

4.4 Z—\LLOWAN(“E TRAl\!SALTTONS WITH NON AFFILIATED PARTTES

PaYL1c1patlonnLn the: allowance market could 1nvolve eWLher the sale;

o purchase of allowances to’ ov from non afflllated partlcs

4.41 SALE:‘re‘,LLOWANCES - Evcept as prov1ded in

Sechon 4.43, 1n the:'event allowances are Sold to ~non~ s

af fillaLed.partles, each‘Wember shall conullbute lLS MLR shareif“'ﬁ

of ‘the total quantlty SOld To the ewtenc a. Member cannoL

plovxde itd MLR share due Lo a shcrtfall thaf Member shall?:”'

purchase an amounL of allowancee necessnly' to cover thef“”
- shortfall: from other Members hav1ng a surplus, at Lhe Systemig;

Cost of Compllance; Each Membel shall receive. JLS MLR shareﬁ.“7f’

of Lhe LOLTI proceeds

442 'PURCHASE or; ALLOWANCED;igﬁrIn1 thef'éventff |

allowances are purchased flom non aiLﬂllated parrles, eachl;:

Member shall take: ownershlp of lLS MLR shale of the tcﬁ_al“';'E

quantity Duachaecd and pay wts MLR shale or the LOLal COSE

4.43 SALE OI“ WITPHLLD FXLL;OWANCT“S A’l‘ hPA AU(‘TIOl\)S

The proceeds

e
AR

from sales of allowancee w1theld_by‘the LPA,,;‘




KPSC Case No. 2011-00401
. Commission Staffs. First Set of Data Requests -
Order Dated January 13,2012 :
ltem No 1 [
. Aﬁachment 27
... Page 25 Qf58 B

'TnANSACTIONS - The neL prfceeds £rom sales o: allowances to:}f':

:non afflllated partles whlch occurred leOl to Lhe effectlve‘ :

date‘_of Mcdlzlcat;cn;me 1 to thlS Agleement ‘the cost oﬁfg'”'

‘:allewances 1purchased'f me5 non afflllated parLles whlcth

~occu1red prlor to the eerctWVc date oF Modlflcatlon No i‘to:°f
'_‘ths ,AgreemenL and. all camrylng charges accrued On suchffj“.f
.proceeds-and cqeps, shall be shared by each Wembel based on ,ce '

’tlts MLR

4.5 TRANSFERS OF.ALLOWANCES FOR‘CURRENT PERiOD COMPLIANCE ANch§ﬁ3

AALOCATION OF THE SYSTEM. ALLO&ANC BANK - AL Lhe end of December 6F.

each calendar yealr, each Membe1 shall own a share cf the SYSTEM}
:ALTOWANCE BANL, based on ltS culrenL MEMBER JOAD RATLO : A Member}“ueipg
whose annualv S0, EMISSIONS.‘exceed citSl avallable allowance;v

1nventory, after. lntercompany'sertlemel'V,deSCleed.ln Sectlon.4 1if”‘*

é.é,~4}iﬁand SA of thls Agleement w1ll pulchase allowanceb tef?
‘ellmlnatc ltS shortfal] in Lhat calendal year and to prov1de Lofj;_
’lLS MLR share of the SYSTFM ALLOWANCE BANK These purchases wlllfﬁ 
- be made frOﬂ Nembers havang SURPLUS ALLOWANCES and w111 be prﬂced-;

'ak‘the:SYSTEM OCT or COMPQIANCE e Iz more tuan one. Member has«ﬁ

il
o dl

_SURPLUS ALLOWANFVS the: bunﬂG Membcr w111 purchaSe a'DropolLlenaLe;:

_shaxejf ol the surplus Members
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5}1f All bllls f01 aﬂounts ow1ng hereudder sna17 befdu$74ﬁd f
vpayanle on Lhe FlFLEEWEh day of the month neyt Tollown.ng tne month .

Lo whlch a settlemen ‘hab bne1 rendered ‘or on the tenth day

iFollow“ng the recelpt 'of the blll  whiChever *daue -iSf later’

‘Interest on: unDald amounts shall accrue dally‘at Lhe prlmo 1nLerestf3 

late per annum 1n effect on the due date at Cltlban plus 2% §er

annun, from the. due daLe unLll thp date upon whlch paymenr 1s made

Unléss oLherwnse agleed upon,.the calendar monrh sha]l be;thej{”

sLandardv perlod ‘fory:f il,p, :57 .;settlements under thlS"

eTmenL ;’If bllls cann

6.1

there éhduld*gbe IEViéd {and/or, asseased by :any,;

authorlpy agalnst any Member any tax related LQ Lhe IECElpL of‘

seLLiemean caqulaLed pursnant uo Altlcle i of ths Agleement‘

(1nclud1ng, hut not 11mlted Lo, sales emcls  :eLc ) the ta%,]-  :27

ekpcnse wnhurred by such Hember thaL would HOL have been 1ncurredﬂbl

were Ehe. 11owance seitWemean hemeunder no belng made nsuch

Mémber:éhall be entwtled-tb‘xé;mbu:sement'of he tax. e\pense £fom 

the:Memb ‘q elatlpg Lbe tay e pense.-
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~1

MODLFLCATTONQ

,7.1' Any‘Membe:, by‘writ;en notlce glvén LD the ot héﬁ,Mémbérsf:
.fané‘xAgent may 'éall :forf,a  1econ51deratwon of thc &éfﬁs énd;_
iCODdlLlODS hexrein prov1ded ':Il such ibcon51delaLlon 1s called for;?
‘the Members sha]7 Lake 1nco account any changed CODdlthﬂS,‘any 

' results flom the appllcatlon of_sana LELmS and COHdlLlOHS, and anyf

fother‘facts LhaL mlght cau"; ald terms and cond:tlons to result 1nf vQ

an wnequlLable shavlng or costs ana bEDELlLS under thls Agreement

Any modlllcatlan in. terms apd jondl nons agreed tO by the Membersffﬁ

'w;shall be spbject to approprlate;regula&01y appvoval and becomeg{  e

ziefEQCt;vef the first ,day 3;¢ ,thé  month’ 5011OW1ng regulatoLy j;fV

authorization.

8.1 This AgleemenL shall“becom ectlve and shal] Jecome
‘binding obllgaLlon of Lhe Partles on Janualy 1, ]995 or such other;;;
8.2 -This Agreement‘ shall contlnue inq‘éfféétfﬂfrémz Ehé;'

effective date until thef effect;ve date{fof.: ny subsequent ~'

agreement.

. AnTILL S

Rggﬁ;@fogy AL JORITTPS
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'subject to such JQWLUJ acLlon as any egulatomy auuhorWLy hav1ng,;:

'lelSdlCt‘OH .shall herﬂlnaf“e

:=take w1th respect Lhmreto Thefvff

E”fOlmaDCu ofbany obllgatlon of Lhe Membe1s shall be Subject tofff*"

the rece;pt of such authorlzatfbns,;,apDrovals ,of«~actlons _5f7‘

:egulatdryiahthdritiesphaVingﬂ_urisdlctlon as shall be requlred byi,i

law. "

»9]?; It 15 exprcss1y underscood LhaL the Members Shall be;*t

entltled at any time unllaterally, to mahe appllca'lon.to Lhe FERC_;”J'i

uQr,axchangea;n the rate

éﬁvﬁfuley‘ﬁegulatidﬂ ori¢¢n

change in 01 supersede 11 ole ox 1n part any prov151on of Lheﬁ

this'AgreemEnt;,under Sectlon 205 of the Pederal Powe1 Act andlﬁ

pursuanht = to the FERC?S{‘RQ%@S<fﬂnd RegulaLlons promulgated}‘f

- thereunder .

AS S I GNI‘&ENT

10.% Thls AgreemenL shall accrhe Lo Lhe beneflt of and be

binding upen the successors and. asslgns of the YESPEFLlVG DaTLiES

jhalges, cTasszflcatlon OI se1v1ce, or i

:Vt;Lelat1ng thereLo, or to make any}.~f
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WHEREAS, LPD%~CH1LJ\T _gow Ri

" corporation, CGLLJMBUS SOUW’H:RN PO\ co MPANY  (CSP), af Ohio
- corporation, TNDJJ\.A MTCHICAN POW}:R COMPANY (;L&M) : an. tnaiana*f :
~ cé:r.ﬁbratﬂiér& KENTUCM POW’F‘R COMPANY (RPCO}, a. Rentuc}\v corpmauon,

”OHIO DOW&R CONPAWY (OPCO); an. Ohlo corporaLlon, sald Companles

:(hereln Sometlmes La“_ed ‘Membels whcn referred to. collectlvely;f 

_cOMPANY (2PCO), & Virginia |

‘and% VMember’ when referred Lo 1nd1v1dually) b81ng azflllatedft*‘f

compaqwes of tbe 1ntegraLed,publlc utlllty'electrlc system known asi‘”

the AIRELlcan Electrlc Power. SysLPm ; (AEP) | and AM}:.RJ.CAN ELECTRIC

;POWER SERVICE COR ORATION (Agent) a New York coxporatlon belng a:: '

‘serv1ce:hcompanyj engaged solely‘ 1n Lhe bu51ness of furnlshlng Jf

essentlal SéFViées ‘tO’;the aforesald ‘companleSf and hej oLheﬁtia"

affll:ated companles,1all o£ whom are cu:fentlv d01ng bus ness as

Amerlcan Llectrlc POwer,vde51re to esLabllsh a mecnanlsm for the[w'

allocatlon of emlsSlon al]owance costs and proceeds assorlated,w1Lb,-

»purchases and sales w1th non aff1J1ated entltzes,-and

WHEREAB ~the Members de51re Lo amend Lhe AEP System Interlm;:
A]lowance pgleement dated July 28 1994 to lefleCu thlS mechanlsm ?:
and: to QLLECL certdln OLhEL chamgcs to Lhe’Agreement‘ énd s |

WHEREAS, :excepL as changed by amendments 3Lhe AEP Systemff;
Ipuele Allowance Agreement 1ema1ns 1n £ull forre and e cc - |

NOW rf‘HEthOI@Z ithe Members adopt the d@cument.attached'
ihereﬁo showwnq the proposed amendments Lo thc_AEP Systém 1nterlm]
Allowance Agreément in a form in whlch dclet10ﬁ appegr as»suruck—
through text and add“LlOWS aDanr a= shadbd tE“L as “Médifiéatiéhv

No. 1 to the AEP System Inte:lm AllOWdUCQ:bgreme L Bv and Amongf X
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Item No. 2

Page 1 of 1

Kentucky Power Company

REQUEST

Refer to page 3, paragraph 6, of the Application. It states, “[i]t is unknown at this time
whether the AEP Pool will be replaced by a new agreement among some or all of the
members, whether individual companies will enter into bilateral or multi-party contracts
with each other for power sales and purchases or asset transfers, or if each company will
operate independently.”

a. Explain when a decision concerning the future of the AEP Pool Agreement is
expected.

b. Describe any potential financial impact the termination of the AEP Pool
Agreement will have on Kentucky Power’s ratepayers.

RESPONSE

a. The decision to terminate the existing AEP Interconnection Agreement was
made in December 2010 per the notices provided in the Company's response to
Staff 1-1. A replacement agreement is currently under evaluation and the
Company anticipates that a filing will be made at FERC by the end of the first
quarter of 2012.

b. The estimated impacts of a new agreement are currently under development as
part of the evaluation referenced in the Company's response to 2a. above.

WITNESS: Ranie K Wohnhas
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Item No. 3

Page 1 of 2

Kentucky Power Company

REQUEST

Refer to pages 4 and 5, paragraph 9, of the Application, which discusses the Consent
Decree in United States v. American Electric Power Service Corp., Civil Action C2-99-
1250 (“Consent Decree”) entered by the United States District Court for the Southern
District of New York. Provide the following:

d.

Provide the date on which the civil action was filed;
Provide a copy of the Consent Decree;

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

If any AEP generating facilities are subject to the Consent Decree but were not the
subject of the civil action, explain why those facilities are subject to the Consent
Decree.

RESPONSE

a.

The initial civil action was filed on November 3, 1999 by the U.S. Department of
Justice on behalf of the U.S. EPA.

. Please refer to Attachment 1 to this response for a copy of the NSR Consent Decree

and Attachment 2 to this response for the 2010 modification to the NSR Consent
Decree.

The list of AEP generating facilities which are subject to the Consent Decree are
specifically identified in the Consent Decree.
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d. During the eight years that AEP's NSR enforcement action was pending, EPA and
various states and nongovermmental organizations had filed numerous additional
actions against coal-fired utility generating units. Because generating resources in the
AEP Eastern System were planned and operated pursuant to the AEP Interconnection
Agreement, and only a few units in the AEP Eastern System were not included in the
then-pending complaints, AEP investigated whether a consent decree that covered all
of the units in the AEP Eastern System could be negotiated that would protect all units
from further litigation for both past maintenance activities and for actions that would
be taken to continue to maintain and operate the units in compliance with increasingly
stringent environmental requirements. The Consent Decree ultimately executed by the
AEP operating companies includes all units operated by AEP in the AEP Eastern
System, and is based on a flexible system cap for SO2 and NOx emissions that
declines over an extended period, but imposes no unit-specific emission limits on any
individual unit, except for PM emission rates on three specific units that were the
subject of PM-related allegations in the EPA's amended complaint. The Consent
Decree therefore provided significant benefits to the additional units while at the same
time providing certainty regarding the compliance plans that had already been
developed to assure future compliance with the Clean Air Interstate Rule and the
Clean Air Mercury Rule. Although both of these rules were later reversed on appeal,
the compliance plans developed for them are equally effective for the replacement
Cross-State Air Pollution Rule and the Utility MACT rule.

WITNESS: John M McManus
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Kentucky Power Company

REQUEST

Refer to page 7, paragraph 15, of the Application. It states, “Kentucky Power currently
anticipates retiring Big Sandy Unit 1 by January 1, 2015, and will make all requisite
filings related to this retirement by separate application.” Explain Kentucky Power’s
reasons for retiring Big Sandy Unit No. 1 by January 1, 2015.

RESPONSE

Big Sandy Unit 1 will be retired when the new EPA MATS rule (previously called Utility
MACT or HAPS) goes into effect, which at the time of the CPCN filing, was thought to
be 1/1/2015. Given the final EPA MATS rule that was released in December of 2011, the
effective date may be on or about March 2015 (three years after the rule is published in
the CFR).

The MATS rule requires units to meet very stringent limits on particulate matter,
mercury, and acid aerosol emissions on a pound per million btu basis. KPCo believes
that BS1 would need significant investment in environmental retrofits to meet these
MATS limits. The overall scope and cost of the BS1 environmental retrofit was deemed
uneconomic due to the high cost and small capacity of the unit.

WITNESS: Ranie K Wohnhas
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Kentucky Power Company

REQUEST

Refer to page 7, lines 7-8, of the Direct Testimony of John M. McManus ("McManus
Testimony™").

a. Provide the annual NOX, and SO, allowance caps for Kentucky as established by the
Cross-State Air Pollution Rule (“CSAPR”).

b. Provide the ozone season NOy, allowance cap for Kentucky.
c. For 2010, provide the tons of NOx, and SO, emitted by Big Sandy Units 1 and 2.
RESPONSE

a. Please see KPSC 1-5a Attachment 1 for the annual NOx and SO, emission allowance
budgets, variability limits, and state assurance levels for the Commonwealth of
Kentucky, per CSAPR as finalized by the EPA on July 6, 2011. The assurance
provision allowance is the method to account for operational demand and variability
under CSAPR.

b. Please see KPSC 1-5b Attachment 1 for the seasonal NOx emission allowance
budgets, variability limits, and state assurance levels for the Commonwealth of
Kentucky, per CSAPR as finalized by the EPA on July 6, 2011. The assurance
provision allowance is the method to account for operational demand and variability
under CSAPR.
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c. The tons of NOx and SO, emitted by Big Sandy Units 1 and 2 during 2010 are:

Annual NOx (2010)

Unit 1 - 890.4 tons
Unit 2 - 3765.2 tons
Annual SO2 (2010)

Unit 1 - 5,643.3 tons
Unit 2 - 37,280.8 tons
Seasonal NOx (2010)

Unit 1 - 460.1 tons
Unit 2 - 1763.4 tons

WITNESS: John M McManus
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State Budget Variability Limit State Assurance Level
' 2012 2014 2012 2014 2012 2014
Kentucky 85.086 77.238 15.315 13.903] 100.401 91.141
State Budgets, Variability Limits, and Assurance Levels for
SO, Emissions (Thousand Tons)
‘ Varabiieo L
State 50, Group * Budget ariability Limit State Assurance Level
2012 2014 2012 2014 2012 2014
Kentucky 1 232.662 106.284 41.879| 19.131 274,541 125.415

* 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
emissions by 2014 in order to eliminate their significant contribution to air quality problems in downwind

areas.
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State Budgets, Variability Limits, and Assurance Levels for
Ozone-Season NOy Emissions (Thousand Tons)

State Budget Variability Limit State Assurance Level
2012 2014 2012 2014 2012 2014
Kentucky 36.167 32.674 7.595 6.862 43.762 39.536
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Kentucky Power Company

REQUEST
Refer to the McManus testimony at page 7, lines 10 and 11.

a. Explain whether Kentucky exceeds its annual allocation of NOx, and SO, allowances by
18 percent.

b. During 2010, did Big Sandy Unit lor 2 exceed the CSAPR annual allowance caps by 18
percent? If so, by how much did they exceed the CSAPR caps?

RESPONSE

a. The Commonwealth 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
Commonwealth exceeds its annual budgets for 2012 by a margin [less than 18%)]. For 2014,
Kentucky exceeds its annual SO, 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.

2010 Actual Kentucky Annual Emissions (tons) for the Acid Rain Program:
Annual SO, =271,509.2

Annual NOx =91,824.3

Seasonal NOx = 39,030.2

b.

Using 2010 emissions data, Big Sandy Units 1 and 2 would exceed the annual SO, budgeted
allowances for 2012 by:

Unit 1 - 66.0%

Unit 2 - 212.6%

Using 2010 emissions data, Big Sandy Units 1 and 2 would exceed the annual SO, budgeted
allowances for 2014 by:

Unit 1 -286.0%

Unit 2 - 626.6%
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Using 2010 emissions data, Big Sandy Units 1 and 2 would not exceed the Annual NOx
budgeted allowance for 2012. During 2010, Big Sandy Unit 1 would not exceed the annual NOx
budgeted allowance for 2014.

Using 2010 emissions data, Big Sandy Unit 2 would exceed the Annual NOx budgeted
allowance for 2014 by:
Unit 2 - 0.3%

Using 2010 emissions data, Big Sandy Unit 2 would exceed the Seasonal NOx budgeted
allowance for 2012 and 2014 by:

Unit 2 2012 - 3.4%
Unit 2 2014 - 16.7%

Using 2010 emissions data, Big Sandy Unit 1 would not exceed the Seasonal NOx budgeted
allowance for 2012 and 2014.

WITNESS: John M McManus
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Kentucky Power Company

REQUEST

Refer to page 12 of the McManus Testimony, lines 14-20. It states, “(i)n addition, as
supported by Company witness Weaver, the extraordinary brief compliance window will
require KPCo to operate Big Sandy Unit 2 in an uncontrolled fashion, but under a
potentially constrained dispatch. This is due to the fact that the timeframe to permit and
install an FGD system is beyond the proposed compliance window as discussed by
Company witness Walton. In essence, the timing contained in the rule already puts us
behind schedule.”

Explain how the compliance timeline contained in CSAPR already puts Kentucky
Power behind schedule.

Explain when Kentucky Power first became aware that installation of a wet or dry
Flue Gas Desulfurization system (“FGD” or “scrubber”) on Unit 2 would be required
on the unit in order to comply with the Environmental Protection Agency (“EPA”)
requirements.

RESPONSE

a.

b.

The final CSAPR issued in July, 2011, established SO, allowance budgets for
Kentucky and for Big Sandy Plant at levels well below historical emissions, effective
in 2012. The rule also set even more stringent budgets in 2014. Installation of FGD
technology on Big Sandy Unit 2 with other measures would enable the plant to
comply with CSAPR, but it is not possible to have the technology installed and
operational in this time frame. Thus, the rule "already puts us behind schedule.”

Kentucky Power first became aware that installation of a wet or dry Flue Gas
Desulfurization system (“FGD” 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 more stringent SO, requirements,
which an FGD system could help achieve, and CAMR established a mercury
requirement that the FGD, in combination with the existing selective catalytic
reduction system (SCR), could help achieve.

WITNESS: John M McManus
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Kentucky Power Company

REQUEST

Refer to page 14 of the McManus Testimony, lines 12-17. It states, “the Consent Decree
requires installation of a FGD system on Unit 2 by the end of 2015. This aligns with the
compliance schedule for the MACT [“Maximum Achievable Control Technology”] rule
assuming an additional year for a major retrofit. While the CSAPR program will result in
having to reduce SO, emissions from the unit prior to that time, it can be achieved with
curtailment of operation and supplementing the allowance allocation with allowances
from other sources.”

a. Explain what is meant by curtailment of operation, including but not limited to the
number of hours per year of operation and the percentage of available generation.

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

RESPONSE

a. Curtailment of operation means operating the Big Sandy units at lower capacity factors
than historically in order to reduce emissions. Under the CSAPR rule, Big Sandy Unit
2 is issued SO, allowances that are significantly below the Unit's historic annual so;
emissions. Evaluation of the past three years of annual SO, emissions for Big Sandy
Unit 2 indicates that the CSAPR allocation is less than 1/3 of the Unit's average annual
SO, emissions. It is not possible at this time to determine what the hours of operation
would be.

b. CSAPR allows facilities to purchase additional allowances from the market to meet
their compliance obligation. Due to the stringency of the total allowance allocations
provided to sources under CSAPR as well as the current stay of the rule, it is uncertain
at this time how many allowances will be available on the market as well as the
allowance price structure. Please refer to the Company's response to Staff 1-93 for the
Company's estimated forecast on the number of allowances and the associated costs of
those allowances. “Sources” in the market include any entity that owns CSAPR
allowances, and are typically utility companies who are allocated allowances from
USEPA.

WITNESS: John M McManus
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Kentucky Power Company

REQUEST

Refer to page 17 of the McManus Testimony, lines 10-1 2, which indicates that it is
estimated that the “issuance of the modified air permit” will take up to 18 months from
the time the application is submitted.

a. What is the basis for the 18-month estimate?

b. Discuss the impact on construction and compliance if the issuance of the modified air
permit takes longer than 18 months.

RESPONSE

a. The basis for the “up to 18-month” estimate is prior experience in obtaining permits for
the installation of major pollution control systems. However, the Company will work
with the Kentucky Division of Air Quality to expedite the permitting process.

b. Project construction cannot commence until approval of the air permit is received from
the Kentucky Division for Air Quality. The DFGD project 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 month approval
period could impact the project month-for-month. Potential impacts include
commercial adjustments to negotiated contracts with labor contractors and equipment
vendors. In addition, the inability to meet compliance dates with environmental
regulations and the Consent Decree may occur.

In the event there is a delay in the approval of the air permit past the planned 12 months,

the Company would need to look at the potential for, and costs of, construction
acceleration and determine the cost/benefit to reach a decision.

WITNESS: John M McManus






KPSC Case No. 2011-00401

Commission Staff’s First Set of Data Requests
Order dated January 13,2012

Item No. 10

Page 1 of 1

Kentucky Power Company

REQUEST

Refer to page 24 of the McManus Testimony, lines 2-4. It states, “the 2007 NSR [“New
Source Review”] Consent Decree requires the Company to move quickly on the retrofit
of equipment for Big Sandy Unit 2 in order to ensure that it remains a source of reliable,
low-cost electricity for KPCo’s customers.”

a. Based on currently available information, provide the average cost per kWh of
electricity produced by Unit 2 and the “as of” date.

b. Provide the projected average cost per kWh of electricity produced by Unit 2 once the
retrofits are completed in 2016.

RESPONSE

a. Total cost cannot be accurately calculated at the unit level. The variable production
cost per kWh of electricity produced by Big Sandy Unit 2 over the December 2010
through November 2011 time period is 3.17 cents / kWh.

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

WITNESS: John M McManus
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Kentucky Power Company

REQUEST

Explain how Kentucky Power plans to meet the Hazardous Air Pollutants Rule as it
relates to mercury, HCL, SO;, and other pollutants.

RESPONSE
Kentucky Power currently plans to meet mercury and other hazardous air pollutants
(HAPS) requirements through the installation of a Dry Flue Gas Desulfurization (DFGD)

system with baghouse on Big Sandy Unit 2, and the retirement of Big Sandy Unit 1. The
final Mercury and Air Toxics Standards (MATS) rule does not include SO;.

WITNESS: John M McManus
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Kentucky Power Company

REQUEST
Provide the expected service life of Big Sandy Unit 2 after the FGD upgrade.
RESPONSE

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

WITNESS: Robert L Walton
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Kentucky Power Company

REQUEST

Regarding the environmental projects associated with the AEP Pool surplus companies as
outlined in Exhibit IMM-1, provide the capital cost estimates for each of those projects.

RESPONSE
Please refer to Exhibit LPM-6 in the direct testimony of Company witness Munsey for

the capital costs and estimates related to the environmental projects associated with the
AEP Pool Surplus Companies outlined in Exhibit JIMM-1.

WITNESS: John M McManus
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Kentucky Power Company

REQUEST
Refer to page 8 of the Direct Testimony of Lila P. Munsey (“Munsey Testimony™), lines
6-8. It states, ”[the environmental projects being installed on Ohio Power Plants (OPCo)

and Indiana and Michigan Company (I&M) plants could increase the environmental
charges to KPCo.”

a. Describe how the fixed and variable costs of these projects will be passed on to
Kentucky Power’s ratepayers.

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

RESPONSE
a. All environmental projects must be approved by this Commission before they can be
added to the tariff. Once approved, the charges will flow through the surcharge in the

same fashion as other OPCo and I&M currently recovered projects.

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

WITNESS: Lila P Munsey
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Kentucky Power Company

REQUEST

Refer to page 9 of the Munsey Testimony, lines 12-1 9, where four projects at other AEP
facilities that have already been placed in service are identified. Kentucky Power is
requesting to incorporate the costs associated with these projects into the environmental
surcharge report for inclusion in its environmental surcharge. Explain why these projects
have not been previously incorporated into Kentucky Power's environmental surcharge.

RESPONSE
In order to be able to include new projects in the monthly surcharge, a filing must be

made and the projects approved by the Commission. These projects were not yet in-
service when Kentucky Power's environmental compliance plan was last amended.

WITNESS: Lila P Munsey
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Kentucky Power Company

REQUEST

Refer to page 12 of the Munsey Testimony, lines 3-4. It states that the “Company’s utility plant
15-year depreciation rate of 6.67%” was used. Provide the basis of the 15-year depreciation rate
and explain whether this depreciation rate has been previously approved by the Commission.
RESPONSE

The 15-year depreciation rate is a calculated rate based on depreciating 100% of the plant within

15 years or 6.67% per year. The Company is unaware of any Commission approval of such a
rate.

WITNESS: Lila P Munsey
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Kentucky Power Company

REQUEST

For the capital costs imbedded in the costs of the Big Sandy Unit 2 FGD system in
Exhibit LPM-1, provide a breakdown of the cost for the major components in the system
in total dollar amounts and in dollars per kW.

RESPONSE

The breakdown of the total Big Sandy Unit 2 DFGD system of $940,300,067 ($1,175 per
kW) is as follows:

Major Component Cost Cost per kW
DFGD Unit #2 $604,019,623 $755
DFGD Unit #2 Assoc 241,856,603 $302
DFGD Ash Haul Road 31,042,968 $39
DFGD Landfill 63.380.873 $79

Total $940,300,067 $1,175

WITNESS: Lila P Munsey
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Kentucky Power Company

REQUEST

Refer to Exhibit LPM-1. The Preliminary Scrubber Analysis 2004-2006 amount is
$15,212,425.

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

b. Provide a breakdown of the $15,212,425 identifying the types of costs that have been
incurred.

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

system-wide study of preliminary scrubber analysis.

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

RESPONSE

a. These costs were incurred during the 2004 to 2006 time frame for preliminary analysis using a
wet scrubber technology.

b. The $15,212,425 is provided in two components:

FGD Landfill WEGD
Overheads $ 111,254 $ 848,077
Internal Labor $ 0 $ 81,918
Outside Services $ 673,653 $ 5,279,572
Service Corp. Chrgs. $§ 225,202 $ 1,306,534
Material $ 0 $ 5,966,590
Land Purchase $ 630,018 $ 0
Other $ 8.614 $ 80.993

Total $1,648,741 $13,563,684
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c. These costs were incurred specific to the Big Sandy Unit 2 generating unit.

d. The WFGD costs do not pertain to the specific scrubber technology being proposed in this
filing, however, the costs are applicable for recovery as costs incurred in our total
evaluation of the proper alternative and methodology to comply the various EPA

regulations and the Consent Decree. The FGD Landfill costs can and will be used with
the proposed DFGD technology.

WITNESS: Ranie K Wohnhas
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Kentucky Power Company

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

RESPONSE

In millions of dollars (rounded).

Operation Maintenance |Toial
Fixed  |$ 355 $ 152|$ 507
Variable S 250 S 1.07|S$ 3.57
Consumable| $ 40.03 S - S 40.03
Total S 4608 S 2.59 | S 48.67

WITNESS: Lila P Munsey
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Kentucky Power Company

REQUEST

Refer to Exhibit LPM-2. The heading of column 4 is “Capital Costs of Associated Utility
Revenues.” In Kentucky Power’s environmental surcharge filings, the environmental
surcharge factor on ES Form 1.00 is determined by dividing the Net K'Y Retail Expense
amount on line 8 by the KY Retail Revenue, from ES Form 3.30, line 9.

a.

b.

Associated Utilities Revenues is shown on line 3 of the top portion of ES FORM
3.30, but is not considered in the calculation of the environmental surcharge factor on
ES Form 1.00. Explain why the exhibit includes a calculation to recover
environmental costs applicable to Associated Utilities Revenues.

Based on the current approved methodology for environmental costs recovery in
Kentucky Power’s environmental surcharge report, explain whether environmental
costs associated with Associated Utilities Revenues are recovered through base rates.

If the answer to part b. of this Item is yes, explain whether the monthly
environmental surcharge base rates shown on the proposed tariff, on page 1 of Exhibit
LPM-15, should be revised to include environmental costs applicable to both KY
Retail Revenues and Associated Utility Revenues.

RESPONSE

a.

The Capital Costs of Associated Utility Revenues in column 4 of Exhibit LPM-2,
shows an estimate of the environmental costs for wholesale customers that per the
March 31, 2003 Order in Case No. 2002-169 should not have been included in this
filing. The revised affected exhibits are attached.

Yes, environmental costs associated with Associated Utilities Revenues are recovered
through base rates.
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c. No, the base rates as shown on the proposed tariff are correct and do not need to be
adjusted. The Kentucky Retail Jurisdiction Allocation Factor is applied after
removing the Base Period Revenue Requirement (BRR) from the total Current Period
Revenue Requirement (CRR) and therefore it is only accounting for Kentucky Retail
Revenues.

WITNESS: Lila P Munsey



Line
No.
(1

HwWwN -

O 0~

—
o

12
13

14
15

16
17

Kentucky Power Company
Pollution Conirol Environmental Facilities
Annual Revenue Requirement
Associated with Big Sandy Plant

Description

)

Return on Rate Base

Utility Plant Installed Net (Exhibit LPM-1, L5)

Less: Accumulated Depreciation
Less: Accumulated Deferred Income Taxes

Net Utility Plant (L1- L2 - L3)
Annual Weighted Average Cost of Capital (Exhibit LPM-3, L5, C8)

Annual Return on Rate Base (L4 X L5)

Operating Expenses

Annual Depreciation (L.2)
Annual Property Tax Expense (Exhibit LPM-4, L5)
Annual Non-Fuel O&M Expense (Exhibit LPM-1, L8)

Total Operating Expenses (L7 + L8 -+ L9)
Total Revenue Requirement Associated with BS Env. Facilities (L6 + L10)

Annual Revenue Allocation Factor (Exhibit LPM-5, 115, C3 or C6)
Subtotal (L11 X L12)

KY Jurisdiction Revenue Allocation Factor (Exhibit LPM-5, L14, C3)
Total KY Retail Revenue Requirement (L13 X L14)

KY Jurisdiction 12-month Revenue (Exhibit LPM-5, L13, C3)
Percent Change (L15/L16)

Revised Exhibit LPM-2

KPSC Case No. 2011-00401
Commision Staff's First Set of Data Requests
Order Dated January 13, 2012

Capital Costs of
KY Retail
Revenues

(3)

955,512,492
63,732,683

23,505,607

©“ R &

868,274,202
10.69%

92,818,512

63,732,683
1,337,670
48,667,000

&0 | & P

113,737,353

206,555,865
78.91%

162,993,233

162,993,233

569,693,245
28.62%

ltem No. 20
Attachment 1
Page 1 of 3
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12

13

14

18

19

Kentucky Power Company

Pollution Control Environmental Facilities
New Environmenial Costs Associated with

Allowance Inventory

Description
2)
Estimated Monthly CSAPR SO2 Allowance Inventory

Estimated Monthly CSAPR NOx Allowance Inventory

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)

Total Rate Base

Annual Weighted Average Cost of Capital

Return of Rate Base

Estimated Monthly CSAPR SO2 Consumption Expense
Estimated Monthly CSAPR NOx Consumption Expense

Total Operating Expenses

Total Revenue Requirement

Annual Revenue Allocation Factor

Subtotal

KY Jurisdiction Revenue Allocation Factor
Total KY Retail Revenue Requirement
KY Jurisdiction 12-month Revenue

Percent Change

Revised Exhibit LPM-13

Formuia
(3)
KIUC 1-20

KIUC 1-20

L11/712

L12/712

L3+ L4

L5/8
L1+L2+16

Exhibit LPM-3, L5, C8

L7 X L8

Wohnhas testimony
Wohnhas testimony

L10 + L11

L9+ L12
Exhibit LPM-5, L15, C3
L13 X L14
Exhibit LPM-5, L14, C3
L15 X L16
Exhibit LPM-5, L13, C3

L17/118

KPSC Case No. 2011-00401
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KY Retail
Rev Requirement

(4)

$ 425,976
$ 2,053
$ 517,667
$ (54,167)
$ 463,500
$ 57,938
$ 485,967
10.69%
$ 51,950
$ 6,212,000
$ (650,000)
$ 5,562,000
$ 5,613,950
78.91%
$ 4,429,968
98.91%
$ 4,381,681

$ 569,593,245

0.77%

Iltem No. 20
Attachment 1
Page 2 of 3
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iter No. 20

Attachment 1

Kentucky Power Company Page 3 of 3

Pollution Control Environmental Facilities
New Environmental Costs
Effect on Residential Customers

Line Annual Percent
No. Description Formula Amount Increase
M @ ® 5) ®)
1 Annual Effect of New Environmental Pool Capacity Charges Exhibit LPM-9, L14 $306,612
2 KPCo's Share of Rockport Exhibit LPM-12, L14 $480.780
3 Total Environmental Cost L1+12 $787,392
4 KPCo's Average Retail Allocation for 12 months ended August 2011 Exhibit LPM-5, L.15, C3 78.91%
5  Net Annual Impact on the Kentucky Retail Customers 13X14 $621,331 0.10%
6 KY Retail Allowances Exhibit LPM-13, L17, C4 $4,381,681 0.77%
7 KY Retail Revenue Requirement for Big Sandy Environmental Additions Exhibit LPM-2, L15, C3 $162.993.233 28.62%
8 Total Environmental Projects in this Filing L5+16+L7 $167,996,245 28.49%
9 Billed Revenues for 12 months ended August 2011 Exhibit LPM-5, L13, C3 $569,5693.245
10 Percent Increase L8/L9 29.49%
Usage in kWh: 1,000
11 Monthly Effect on a Residential Customers $ 28.88
12 Annualize 12
13 Annual Effect on a Residential Customers L11 X L12 $ 346.56

Revised Exhibit LPM-14






KPSC Case No. 2011-00401

Commission Staff’s First Set of Data Requests
Order Dated January 13,2012

Item No. 21

Page 1 of 1

Kentucky Power Company

REQUEST

Refer to Exhibit LPM-6. Provide the calculation supporting the 29.89 percent in column
7 under the heading "OPCo or I&M Percentage."

RESPONSE
The 29.89% represents the percentage of Ohio Power Company's portion of Amos Plant

(867 MW) divided by the total Amos Plant (2,900 MW). The amount that is recoverable
is based on the 29.89% that Ohio Power owns and provides to the pool.

WITNESS: Lila P Munsey






KPSC Case No. 2011-00401

Commission Staff’s First Set of Data Requests
Order Dated January 13, 2012

Item No. 22

Page 1 of 1

Kentucky Power Company

REQUEST

Refer to page 4 of the Direct Testimony of Robert L. Walton (“Walton Testimony™), lines
17-19. It states, “[t]he Big Sandy Unit 2 FGD retrofit project will be executed using the
same phased approach that has been successfully employed by AEP on many past
projects. The phased approach begins with Phasel, which consists primarily of a
feasibility study.” Considering the $15,212,425 cost of the preliminary scrubber analysis
of 2004-2006 on Exhibit LPM-1, explain whether more than one approach was
considered for the proposal to construct a scrubber at Big Sandy Unit 2.

RESPONSE

Considering that the design basis for the Big Sandy Unit 2 scrubber was and remains
98% removal efficiency when burning a fuel with up to 4.5 Ib/mmBTU SO, a wet
scrubber was the only technology available in the 2004-2006 time frame that could meet
the requirements. Therefore, the "approach" was focused on the selection of the most
cost effective wet scrubber technology (spray tower design versus a jet bubbling reactor)
and the optimum site configuration for the overall scrubber installation.

WITNESS: Robert L Walton
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Commission Staff’s First Set of Data Requests
Order Dated January 13,2012

Item No. 23

Page 1l of 1

Kentucky Power Company

REQUEST

Refer to page 5 of the Walton Testimony, lines 3-5. It states, “[s}ince 2004, AEP has
implemented this phased approach in the installation of FGD systems on over 8,400 MW of
generation and SCR [“Selective Catalytic Reduction] systems on approximately 2,400 MW.”

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

b. Provide the length of time to install each FGD from the start of Phase 1 to the in-service date
of each FGD.

c. Provide the in-service date of each affected unit’s FGD.
d. Provide the cost per kW for each affected unit’s FGD.

e. Provide a copy of the project schedule for each unit in a form comparable to
Exhibit RLW-1.

RESPONSE
a-d.  Please see Attachment 1 to this response.
e. The project schedules were not compiled in the same form as Exhibit RL.W-1 for the past

FGD projects. Please see Attachments 2 through 9 for schedules that are readily
available.

WITNESS: Robert L Walton



2004-2011 FGD Generation Projects

KPSC Case No. 2011-00401
Commission Staff's First Set of Data Requests

Order Dated January 13, 2012
ltem No. 23

Attachment 1

Page 1 of 1

Project Length $lkw MW Phasel Phase | Phasellb  Actual FGD In Service
(FGD only) (SMM's) (SMM's) ($MM's) (SMM's)
AM U1 FGD / Assoc / Landfill 78 months 385 800 255 306 250 308 2011
AM U2 FGD / Assoc / Landfili 67 months 385 800 255 306 250 308 2010
AM U3 FGD / Assoc / Landfill 56 months 568 1,300 462 554 569 739 2009
CD U1 FGD/ Assoc / Landfill 54 months 513 600 309 371 329 308 2008
CV U4 FGD/SCR/Assoc/Landfill® 53 months 649 780 531 637 536 506 2009
ML U1 FGD / SCR/ Assoc 59 months 668 800 401 481 444 534 2007
ML U2 FGD / SCR/ Assoc 52 months 644 800 401 481 438 515 2006
MT FGD / Assoc / Landfill 44 months 443 1,300 394 473 539 576 2007
CD U2 FGD / Assoc 53 months 429 600 307 307 307 257 2008
CD U3 FGD / Assoc @ 100 months 756 635 510 510 510 480 2012

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 2011.

(4). These Phase | estimates contain a 20% contingency allocation for comparative purposes to the Big Sandy Unit 2 Estimate
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KPSC Case No. 2011-00401

Commission Staff’s First Set of Data Requests
Order Dated Click here to type order date
Item No. 24

Page 1 of 1

Kentucky Power Company

REQUEST

Refer to page 5 of the Walton Testimony, line 14. It states, “[t]he project is currently in Phase 1.”
Explain when Phase 1 began.

RESPONSE

Phase I for this project was formally restarted approximately in October 2011.

WITNESS: Robert L Walton






KPSC Case No. 2011-00401

Commission Staff’s First Set of Data Requests
Order Dated Click here to type order date
Item No, 25

Page 1 of 1

Kentucky Power Company

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

a. Explain whether an architect/engineer (“A/E”) has been engaged for this project? If so,
who is the A/E?

b. Describe the process of how the A/E was, or will be, selected.
RESPONSE
a. Yes, Worley Parsons has been selected as the A/E.

b. Following due diligence, AEP maintains contractual agreements with several A/E
firms, including Worley Parsons. These agreements have established technical and
commercial terms and conditions and hourly billing rates for specific skill sets,
negotiated with each A/E with the intent to maintain competitiveness across the
organizations. AEP reviews in-progress and pending projects across the fleet,
ascertains which of the A/Es are most qualified to support specific projects and their
current workload versus available resources, and then assigns the work to an A/E
while maintaining reasonable parity.

WITNESS: Robert I, Walton






KPSC Case No. 2011-00401

Commission Staff’s First Set of Data Requests
Order Dated January 13,2012

Item No. 26

Page 1 of 1

Kentucky Power Company

REQUEST

Refer to page 5 of the Walton Testimony, lines 20-23. It states, “[tfhe formal process
begins with the preparation and approval of a Capital Improvement Requisition (CI) after
which an architect engineer (A/E) is engaged to perform 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 CIL.

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

RESPONSE

a. Please see page 2 of this response.

b. The CI was approved by the AEP Subcompany Board on January 26, 2012.

WITNESS: Robert L Walton



KPSC Case No. 2011-00401

Commission Staff's First Set of Data Requests

Capital improvement Approval Requisition

Order Dated January 13, 2012

ltem No. 26

Company:

Project:

Description:

Authorization
Amount:

Cash Flow;

Start
Date:

Regulatory
Cost
Recovery:

Funding:

Approved By:

Kentucky Power Company Version 4

000009633 Revision - Big Sandy Unit 2 FGD and Assaciated Work Retrofit Project - Phase 1
Louisa, KY

Install a Dry Flue Gas Desulfurization (DFGD) system with an integrated pulse jet fabric filter
designed to achieve up to 98% SO, remaval and reductions In mercury, acid gasses, total particulate
matter, and other hazardous air pollutants.

The original version of this Cl in 2004 was to perform the preliminary engineering and design
necessary to define the scope, schedule and costs required to refrofit a Wet Flue Gas
Desulfurization (WGFD) at Big Sandy Unit 2 as part of the Fleet S0, Compliance Plan.

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

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 affiliated
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 Justice, Unit 2 at Big Sandy must be retrofitted with FGD technology by
December 31, 2015, 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 still achieving the required SO, reduction efficiencies
burning 4.5 lb/mm BTU suifur coal,

This project will be executed in three phases. This Cl revision requests funds o 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
Architect/Engineer 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 Clrevision 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,

Attachment 1
Page 1 of 6

aviously i
Approved. © o
‘Amount SRR R
29,622,672 | $ (1,217,022} & 28,405,550
S U prior Years © | 0 2014 | U i2012 70| Future Years | Total
Capital % 17,855,566 | $ 2,027,841 1 § 8,522,043 | § -|% 28,405,550
Removal 3 -1% -8 -8 - 18 -
jotat fo be §  17,655666 | 2,027,941 |5 8,522,043 |3 18 28406,560
Associated Q&N | S -18 - 1% -3 -18 -
20112012 Completion  g,30501 In Service 6/30/2016
Bate: Date:
Kentucky Power Company —~ Generation ~ $28.4M (100%)
> $28.1M (99%) KY Base Rate Case Filing, TYE TBD; effective TBD
> $0.3M (1%) FERC Annual Formula Rate Update, TYE 12/31/16; effective 6/1/17
2012 Control Budget X X
(included in IRC Prescalation) Yes Offset Source A

Requested future year funds are included in the last official Forecast

S. Burge/G. Pauley/ivl. McCullough/N. Akins Approved On:
Page 1 of 6



KPSC Case No. 2011-00401

Commission Staff's First Set of Data Requests

Order Dated January 13, 2012

Capital Improvement Approval Requisition e No. 28
Page 2 of 6
Expenditure to be Authorized (fully loaded)
Praviously Approved Amount 29,622,572 29,622,572
This Submission (1,217,022) (1,217,022)
Total| % 28,405,550 | § $ 28,405,550

2012 Direct Cost Budget Funding

Budget Offset Source and Amount

In Budget $ 6,778,425
Budget Offset

Requested future year funds are included in the last official Forecast.

Required Signatures

* Authorization
Limits

amt< % 10m SVP, Business Unit

Qperating Company

amt < § 10m President

EVP - Generation

amt =3 10m

President & CEO

amt =6 20m

CP&B Review Senior Vice President

See electronic

Burge, S. approval attached

See electronic

Pauley, G. approval attached

McCullough, M.

Dieck; 1..

1241612011

12/28/2011

Project Contacis

" Contact

T Name

1 " Telephone =~

Project Manager

Edward V. Gilabert

614-716-1765

Requisition Detail Provider

Edward V., Gilabert

614-716-1765

Page 2 of 6



KPSC Case No. 2011-00401
Commission Staff's First Set of Data Requests
Order Dated January 13, 2012

Capital Improvement Approval Requisition abtem No. 26
Page 3 of 6

Reason for Revision (Version 4)

Kentucky Power and the electric utility industry are facing new EPA air regulations. The Clean Air Transport Rule will
result in significant reductions in SO, and NO, emissions. The Elecfric Generating Unit MACT (Maximum Achievable
Control Technology) Rule will impose stringent limits on emissions of hazardous air pollutants including mercury, acid
gases, and total particulate matter as a surrogate for non-mercury metals from coal and oil-fired electric generating
units.

In addition, Kentucky Power is subject to the mandates of a consent decree 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 ih 2006 after an assessment 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 still achieving
the required SO, reduction efficiencies burning 4.5 Ib/mim BTU sulfur coal.

This project will be executed in three phases. This Cl revision requests funds to continue Phase 1 efforts. During Phase
1, project planning, conceptual engineering and desigh 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 Architect/Engineer and FGD supplier will be released to proceed with conceptual engineering and
deslgn fo support critical path environmental permitting and construction planning aclivities. A Phase 2 Cl revision will
be submitted in 4Q 2012 for detailed engineering and design.

Justification for Version 3

Additional funding is being requested o continue Phase lla engineering and design and to procure Long Lead time
material/equipment required to retrofit a WFGDS at Big Sandy Unit 2 as part of the Flest SO, Compliance Plan. Also
included in this revision is the funding for two payments to the OEM as required in the milestone payment schedule of
the OEM confract: (1) 8% payment upon acceptance of the contract and (2) 8% payment for release for detailed
engineering.

Justification for Version 2

To Perform Phase lla engineering and design to complete approximately 15% of the engineering, allowing Design
Review Board (DRB) review of the project for FGD installation. As part of the Phase lla engineering and design, the
Architect/Engineer (AE) will conduct a Big Sandy Unit 1 feasibility study on incremental issues with adding WFGD
and/or SCR to BS Unit 1 for the possibilities for dealing with the mercury control issues.

Page 3 0f6



KPSC Case No. 2011-00401
Commission Staff's First Set of Data Requests
Order Dated January 13, 2012

Capital Improvement Approval Requisition

Justification for Original Version

o The “Fleet Compliance Design Basis Rationale for WFGD & SCR Projects” established protocol {o determine fleet
emissions compliance under five different regulatory scenarios. A computer model, Multi-Emissions Compliance
Optimization (MECO) was developed to evaluate fleet compliance. Under all five scenarios, Big Sandy Unit 2 will
require installation of WFGD technology by 2010.

o In order to meet SO, compliance requirements in 2010, funding for Phase | is requested to perform preliminary
engineering, design, scheduling, and planning to obtain cost estimates to retrofit WFGD technology at the Big
Sandy Plant.

o Atthe completion of this Phase | work, Phase i will build upon the conceptual engineering and budgetary cost
estimates from Phase | 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 !l
requested labor funding.

AEP System Wide, Least Cost Compliance Planning

The Big Sandy scrubber decision was made in the context of an AEP system wide environmental compliance analysis
which determined that scrubbing Big Sandy was part of a least cost compliance plan fo meet current and future emission
regulations, The analysis was conducted using the MECO (multi-emissions compliance optimization) model, a unique
mixed integer programming model which solves for the least cost environmental compliance plan. This proprietary model is
a sophisticated analytic tool that allows the company systematically to weigh the costs and risks of a wide variety of

options and aflows simultaneous optimization across multi-emissions (802, NOx, mercury and CO3).

In July 2003, the company analyzed a variety of potential environmental scenarios, including the current SO, and NOx
regulations faced by the company under Title [V and the NOx SIP Call under the Clean Air Act of 1990 plus a variety of
additional reductions anticipated at the fime under EPA's future regulatory initiatives for fine particulates, visibility and
ozone attainment initiatives. In addition, potential multi-emissions such as Clear Skies and the Carper bill were evaluated.
The analysis indicated that under 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 December 2003) and reached an identical conclusion. The Big Sandy scrubber was again
found to be an economic decision,

In addition, under all the scenarios analyzed, the fuel and operating costs of Big Sandy plus the scrubber investment
(incremental capital } and additional O&M costs were well below market prices for power now and projected in the future,
indicating that the investment in Big Sandy was sound and robust relative to market,

Page 4 of 6
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KPSC Case No. 2011-00401
Commission Staff's First Set of Data Requests
Order Dated January 13, 2012

Capital Improvement Approval Requisition

Associated Environmental Operability and Reliability Work

The AEP Fleet Compliance Plan to address emissions regulations in the most cost-effective manner relies, In part, on the
efficient and reliable operation of the controlled units. As a means of providing greater operational assurance in this area
and addressing overall reliability, the following associated projects, when justified, will be undertaken as a part of the
WFGD refrofit;

]

Balance Draft Conversion — The installation of WFGD techhology necessitates the installation of new induced draft
fans fo overcome the additional system pressure drop (resistance). The incremental cost of converting the steam
generator and auxiliary equipment, including the flue gas path, to allow furnace operation at a slight negative
pressure, when compared to the operational, ongoing O&M and the working environment benefits justifies
implementation of this project.

SO Mitigation System - A portion of the SO, generated during coal combustion is further oxidized in the boiler and
in the SCR, creating SO3. Some S0; Is removed in the alr heater and the flue gas desulfurization system.
However, without additional control and burning design hasis coal, the stack SO; levels are expected to exceed 20
ppmv when the SCR is not in operation, and 40 ppmv when the SCR is in operation. SO; of this magnitude 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; emissions to 10 ppmv or less,

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

Steam Generator Additions — Building on the fuel flexibility benefits for Big Sandy Unit 2 to combuist coals with
sulfur contents as high as 4.5#/MBtu, the steam generator will require additional furnace slag confrol devices
{water cannons and/or 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.

Conclusion

Since this is a preliminary engineering Cl, there has not been an economic analysis performed or strategic or risk
scores identified. Information gathered under this Cl will be used in part to develop a future economic analysis
and strategic and risk scores for the detailed engineering, procurement and construction of the WIFGD system and
assoclated landfill.

Funding for Phase | engineering and design for a WFGD is required to support development of a Phase || Cl,
expected to be routed for approval during the fourth quarter of 2004. Funding is also requested 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.

This strategy supports the construction of a WFGD for Big Sandy Unit 2 for operation in the 2010 timeframe,

The Wet FGD scope of work was suspended in 2006 after an assessment indicated that the costs {o retrofit the
unit had increased substantially along with a significant decrease in fuel savings affiliated with burning a higher
sulfur coal. Verslon 4 of this Cl 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 still achieving the required SO, reduction efficiencies burning 4.5 Ib/mm BTU sulfur coal.

Page 5 of 6
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KPSC Case No. 2011-00401
Commission Staff's First Set of Data Requests

©

Capital Improvement Approval Requisition

Alternatives Considered

[+

The SO, Compliance Plan has evaluated several alternatives such as the procurement of SO, allowances on
the open market andfor fuel switching, but these alternatives will not provide the amount of 8O, allowance
required to support AEP's coal-fired electrical generation fleet.

Retire Unit and replace generation with natural gas combined cycle options

Bacliground information

In accordance with the fleet SO, compliance plan, the WFGD technology is targeted to be capable of 98%
SO, removal efficiency. This level of removal will allow for an expected 85% 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 gypsum byproduct. The WFGD design criteria will maintain
maximum fuel flexdbility for the unit. A wider range of coals, to include high sulfur coal, has been ihcorporated
in the design criteria for the WFGD.

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

A computer model, Multi-Emissions Compliance Optimization (MECQ), was developed to guide the selection
of methods for fleet compliance under five different regulatory scenarios. The model considers power and
emission allowance markets, load demand forecast, emission allowance batances, emlssion control retrofit
costs, new unit costs, unit emission rates, and unit operating costs. The methods considered viable are
aliowance 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 SO, credit value and
availability.

Associated / Future Projecis

L]

o

C1 000008348 has been approved fo 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 Haul Road to Landfill

Page 6 of 6
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Kentucky Power Company

REQUEST

Refer to page 9 of the Walton Testimony, lines 5-7. In discussing Total Evaluated Cost (“TEC”),
it states, “[t]he final award is based on the TEC and safety performance of those bidders, along
with ancillary considerations such as a financial risk assessment, any pricing discounts offered

for multiple-unit awards, negotiated shared risk/reward programs, and similar factors.”

a. Describe the extent to which AEP encountered any of these factors in conjunction with its
previous scrubber construction projects.

b. If the answer is yes to part a. of this Ttem, identify which factors were encountered and
provide the additional cost to the project affected.

c. Explain whether any of the factors might come into play in installing the type of scrubber and
environmental facilities planned at Big Sandy Unit 2.

RESPONSE

a. AEP has not encountered such instances with previous scrubber construction projects where
the factors listed prevented award to the preferred company based on the TEC.

b. N/A

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

WITNESS: Robert [, Walton
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Kentucky Power Company

REQUEST
Refer to page 10 of the Walton Testimony, lines 2-16. It discusses AEP’s cost

management process. For each of the FGD systems discussed on page 5 of the Walton
Testimony, line 4, provide the Phase 1 estimated cost and the completed in-service cost.

RESPONSE

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

WITNESS: Robert L Walton
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Kentucky Power Company

REQUEST

Refer to page 11 of the Walton Testimony, lines 16-19, which indicate that the “FGD
System Equipment Supplier is selected from a competitive evaluation process based on
AEPSC [“AEP Services Company”] performance and technical specifications. A similar
process is utilized for the selection of construction labor companies to perform the field
installation of the equipment.” Does AEP select different vendors throughout its fleet, or
the same overall vendor for familiarity with the product/vendor?

RESPONSE

AEP's philosophy as relates to engineered systems, such as FGD's, is to employ
duplication to the maximum extent possible across the fleet. This allows for cost savings
associated with bulk purchasing discounts as well as savings associated with maintaining
and sharing common spare parts. It also allows for the sharing of best practices across
facilities in the operation and maintenance arena, further enhancing the value of
commonality. AEP does not necessarily utilize the same constructors, but employs the
most cost-effective contractor for the specific scope and location across the fleet.

WITNIESS: Robert 1. Walton
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Kentucky Power Company

REQUEST

Refer to page 15 of the Walton Testimony, lines 21-23, which indicates that technical and
economic evaluations were performed to compare and contrast the wet FGD and dry FGD
technology options that may be applied while burning coals with different sulfur contents, up to
4.5 Ibs. SO2/mmBtu.

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

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

c. P rovide examples of technologies which will meet the EPA mandates as related to high and
low sulfur coal.

RESPONSE

a. Technical and economic evaluations were based on a 0.09 Ib/mmBTU SO2 emission rate,
corresponding to a 98% removal efficiency based on an uncontrolled inlet SO2 of 4.5
Ib/mm BTU. This provides the appropriate margin to satisfy the limits set forth in the CSAPR
and MATS rules and supports the ability to attain further reductions which might be
required by the pending SO2 1-hour National Ambient Air Quality Standard (NAAQS).

b. No.

¢. The lime based Circulating Dry Fluidized Bed Scrubber with Pulse Jet Fabric Filter system
and the limestone based Forced Oxidized Spray Tower Wet FGD with Wet ESP system
are examples of technologies that are capable of meeting EPA mandates and are capable
of 98% removal efficiency of coal with SO2 of 4.5 Ib/mmBTU.

The spray dryer absorber (SDA) FGD is limited to a maximum uncontrolled inlet SO2 of
3.0 Ib/mmBTU at a 95% removal efficiency. This technology is unable to achieve the desired
0.09 Ib/mmBTU SO2 emission rate, limits fuel flexibility, and was subsequently
excluded in the technology evaluation.

For more information, please refer to the Big Sandy Unit 2 Flue Gas Desulfurization (FGD)

Technology Evaluation in Item No. 30, Attachment 1 to this response for which
confidential protection is being sought.

WITNESS: Robert L Walton
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Executive Summary

This technical evaluaiion was performed to compare and confrast 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, refrofit
constraints, environmental and technical collateral impacts, and economics.

The Alstom 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 o the
recommendation of the NID FGD technology for Big Sandy Unit 2 is the future plan to burn a medium
suffur fuel (max 4.5 Ib SO/mmBtu) with 98% SO, removal efficiency. As a resuilt, this FGD technology
evaluation and economic analysis is based on a 4.5 Ib SO,/ mmBtu fuel with 88% removal efficiency,
which equates to a 0.09 Ib SO/mmBtu emission rate. Considering equivalent SO, removal efficiencies
among the evaluated FGD technologies 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:

L.owest water consumption

Lowest auxiliary power requirements

Lowest reagent usage

Lowest total solid waste production

Smallest equipment footprint

Technology best supporting Activated Carbon Injection (AC!) for mercury removal
Technology best supporting SO; removal

Technology best supporting other 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).

o & 9 o e © O o 6o ©

Report. BS2-FGDPE-111311 I Revision: 0= 11/13/11 | Page 4 of 20

This docurment contains proprietar
returnad upon request s contents may not be used for other than the expressed purhose for which leaned without
the written consent of American Electric Power Service Corporation.

y information of American Eleciric Power Service Corporation and is to be




KPSC Case No. 2011-00401

Commission Staff's First Set of Data Requests
Order Dated January 13, 2012

ltem No. 30, Redacted

Attachment 1

Page 5 of 21

Introduction

Big Sandy Unit 2 is an 800 MW (net) pulverized coal-fired boiler with a design heat input of 8,180
mmBtu/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 expecied sulfur
content for fuels to be burned at Big Sandy Unit 2 post FGD retrofit:

o 12,490 Btu/lb High Heating Value (HHV)
o 0.05% Chlorine (Cl) (by weight)
o 4.5 Ib/mmBfu SO, (uncontrolled).

Further, target emissions for the FGD retrofit at Big Sandy Unit 2 are as follows:

S0, <0.09 b SO,/ mmBtu

Total Particulate (combination of filterable and condensable) < 0.030 Ib/mmBiu

Opacity < 20%

Mercury < 1.0 Ib/TBtu

Hydrogen Chloride (HCI) < 0.0020 Ib/mmBtu (SO, limit can be used instead of HCI limit with an
installed FGD system).

e ©® © ¢ 0

Target emissions may change due to potential revisions to the Electric Generating Unit MACT (Maximum
Achievable Control Technology) proposal (a.k.a. "HAPs Rule”) that was proposed as a draft rule for
comment by the USEPA on March 18, 2011 with final issue of the rule expected by mid December 2011,
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 2015.

Currently, the unit removes particulate emissions from the flue gas stream exiting the 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 not
have any additional controls for SO,, SOz, mercury (Hg), or hazardous air pollutants (HAPs) like
Hydrochloric Acid (HCI). Based on this information, the following graphic (see Figure 1) 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 SO,, SO, 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 Limestone based Forced Oxidized Spray Tower Wet FGD (WFGD) with Wet ESP (WESP)

o Lime based NID Dry FGD System (NID) with integral Pulse Jet Fabric Filter (FF)

o Lime based Circulating Dry Fluidized Bed Scrubber (CDS) with Pulse Jet Fabric Filier (FF)

o Lime based Spray Dryer Absorber (SDA) with Pulse Jet Fabric Filter (FF).

The Limestone based Forced Oxidized (LSFO) Spray Tower Wet FGD was selected for detfailed
comparative analysis primarily based on its usage in the AEP Eastern Fleet for SO, control. The LSFO
Wet FGD has also been applied at other facilities in the industry that burn mid-to-high sulfur fuels, and is
considered a mature technology that is suitable for the application at Big Sandy Unit 2. The dry FGD
technolegies 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 Ib SO2/mmBiu inlet with 98%
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reroval efficiency), so it is excluded as a viable option in the economic and detailed comparative
analyses.

EQUIPMENT LINE-UP FOR FGD TECHNOLOGY OPTIONS

BIG SANDY UNIT 2
Selected for FGD Evaluation — CAPP/NAPP, 4.5 b SQ/NMMBtu

CEXISIING TEXISTING
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Figure 1

Conclusion & 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 SO,
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, SOz, and other HAPs while mitigating the risk of future NPDES
permit compliance for plant ouifalls.

Below is a quantitative/qualitative 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 NID FGD System with integral Pulse Jet Fabric

! Reference Attachment BS-01 - AEP FGD Program Engineering Calculations
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Filier was favored or provided equivalent performance/benefits compared to the other technologies. In
addition, the NID FGD system with integral Pulse Jet Fabric Filfer offered the lowest total evaluated cost
on a 30-year Cumulative Present Worth hasis (reference the Economic Analysis section of this report),
thus making it the recommended FGD technology for Big Sandy Unit 2.

Parameter NID FF | SDAFF | CDS FF

Uncontrolled Inlet SO, (Ib/mmbtu) - "4.5"} 45 45
Qutlet SO, (Ib/mmbtu) O’.O’9“ ’ 0.09 OAO,9’
S02 Removal Efficiency (%) L 98 98 8
Annual Water Consumption (MGY) L 572 ' 569 624
Aux Power Usage (VW) 15 16 31
Annual Reagent Usage (TPY) 216980 - 223,380 236,351
Total Solid Waste Production (TPY) 634034 640,356 643,446
Equipment Footprint (acres) | 352 3.54 4.56

Technology that best supporis ACI
(Mercury Removal)

Technology that best supporis S03
removal

Technology that best supports other
hazardous air pollutanis (HAP's)
removal

Technology that best suppotris
future NPDES permii compliance for
plant outfalls

incremental Comparison of 30 yr
Cumulative Present Worth (CPW) of
OPCO Revenue Requiremenis

Indicates which Technology is favored
Indicates SDA/FF doesn't meet 4.5 IbSO2/mmbtu design basis @ 98% removal Efficiency

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

appendix.

Economic Analysis

A key input to this FGD technology evaluation was the economic 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 fechnology opiions and the 4.5 Ib
SO,/ mmBiu fuel option as follows:

Fuel
EGD ngtigm
Technology b /MMBtu

SO,
Dry FGD - SDA & FF X
Dry FGD - NID & FF v
Dry FGD - CDS & FF v
Wet FGD - Spray Tower & WESP v

[t 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 example, the FGD
technology options considered control provisions for SO,, SO3, PM, Hg, and HC! to comply with the
anticipated HAPs Rule. As already noted, the SDA FF option is not capable of meeting the Big Sandy
Unit 2 FGD technology evaluation design basis (4.5 Ib SO2/mmBtu 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 make vs. buy analysis and ranking
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 aifernative.

30 year Cumulative Present Worth Analysis

The economic analysis performed for the Big Sandy Unit 2 FGD technology evaluation also included a
30-yr Cumulative Preseni Worth analysis of Kentucky Power revenue requirements via AEP Integrated
Resource Planning's Strategist Model fo provide a total evaluated cost optic. The results, which are
summarized below, show the NID 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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WFGD
Parameter NID FF SDA FF CDS FF
WESP
Capital Cost - Controllable ($\) ‘ $855.0
Annual Variable O&M Cost ($M) $41.0 $41.0 $10.9 '
Annual Fixed O&M Cost (M) $5.1 $5.1 $5.8
Incremental Comparison of 30-yr
Cumulative Present Worth of $154,454,000
OPCO Revenue Requirements

Indicates which Technology is favored
Indicates SDA/FF doesn't meet 4.5 1hSO2/mmbtu design basis @ 98% removal Efficiency

Capital cost estimates developed for the Big Sandy Unit 2 economic analysis were prepared to an
accuracy of -15% 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 of 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. must be constructed of
high cost alfoys 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 annuat 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 SO, value of 4.5 Ib SO/ mmBtu with 98% SO, removal efficiency) for the NID FGD
sysiem for the is $30.2 M/yr vs. an estimated limesfone cost of $6.6 M/yr for the wet FGD system.

Detailed Comparative Analysis

In addition to the economic analysis results, and in support of the FGD fechnology 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
SO./mmBiu fuel and 98% SO, removal efficiency. The detailed comparative analysis considered
environmental and technical performance, retrofit constraints, and collateral impacts (environmental and
technical).
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S0, Removal

This technology comparison evaluates the technical and environmental impacts of the NID and CDS dry
FGD systems with an assumed average outlet SO, emission rate of 0.09 Ib/mmBtu compared against a
wet FGD system with an assumed average outlet SO, emission rate of 0.09 Ib/mmBtu. The 0.09
lb/mmBtu SO, emission rate for the FGD options corresponds to 98% removal efficiency based on an
uncontrolled inlet SO, of 4.5 Ib/mmBiu. This provides appropriate margin under the anticipated 0.20
Ib/mmBtu SO, emission limit required by the proposed HAPs Rule to allow for further reduction in SO, to
support the pending SO, 1-hour National Ambient Air Quality Standard (NAAQS). Note again the SDA
FGD system is limited to a maximum uncontrolled inlet SO, of 3.0 Ib/mmBtu at 95% removal efficiency, so
it is not applicable to the 4.5 Ib SO/ mmBtu fuel with 98% SO, removal efficiency design basis utilized for
this technology evaluation.

WFGD
Parameter NID FF SDA FF CDS FF
WESP
Uncontrolled Inlet SO, 45 15 45
(lb/mmbtu) ;
Outlet SO, Ibimmbiu - 0.09 0.09 ' 0.09
802 Removal Efﬂcvency % | 998 98 98
Indicates which Teohnology is favored
Indicates SDAVFF does not meet 4.5 IbSO2/mmbtu fuel design basis @ 98% removal Efficiency

The outlet SO, 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 Consumption

A wet FGD system would use a calculated 1397 gallons per minute (GPM) of Water while the dry FGD
CDS and NID systems will use a calculated 1274 and 1280 GPM, respecuvely, a difference of
approximately 9%. Furthermore, 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 from other plant systems, coupled with iis lower overall water
demand, makes the NID system the best choice with respect to water conservation.

Wet FGD systems are fypically 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
performanca5 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.

‘Reference Attachment BS-01 - AEP FGD Program Engineering Calculations

® Reference Attachment BS-04 - 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 117 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.® The additional usage may not only
constrain water availability to the plant, but is significant when considering water conservation and overall

water utilization in the region as well.

| _ WFGD
Parameter NID FF SDA FF CDS FF WESP
Watei Consumpi:on (GPM) 1280 1274 1397

Indicates which Technology is favored
Indicates SDA/FF does not meet 4.5 (bSO2/mmbtu fuel design basis @ 98% removal Efficiency

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 househo!d in Kentucky uses 75,600 gallons per year (210 gallons per month x 3 people x 12
months).” Using this average, the savings in water afforded by utilizing a dry FGD (NID 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.

L _ WFGD
Parameter NID FF SDA FF CDS FF WESP
Aux Power (MW) 15 16 31

Indicates which Technology is favored
Indicates SDAJFF does not meet 4.5 [bSO2/mmbtu fuel design hasis @ 98% removal Efficiency

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 auxiliary power, if calculated annually at an 85%
capacity factor translates to 111,680 MWh of annual generation, which is enough electricity to power
nearly 7,600 Kentucky households (based on 2007 average annua! household electricity consumption for
Kentucky as reported by The Energy Information Administration).®

Reagent Usage

The reagent used in the dry FGD NID and CDS systems is crushed or pebble lime, while the wet FGD (as
compared 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 SO /mmBtu coal, an outlet emission
rate of 0.09 Ib SO,/ mmBtu, and an 85% capacity factor, the dry FGD NID system is expected to use

® Reference Altachment BS-01 - AEP FGD Program Engineering Calculations
" Reference Aitachment BS-05 - Cooperative Extension Service, University of Kentucky, College of Agriculture, "Water Usage”,p 2

8 Reference Attachment BS-06 - Energy Information Administration. "U.S. Average Monthly Bill by Sector, Census Division, and
State 2007”. hitp.//www.eia.doe,gov/cneaf/electricity/esr/table5.himl
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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 °

WFGD

X s A E f
Parameter NID FF SDA FF CDS FF WESP

Annual Reagent Usage (TPY) 216,980 223,380 236,351

Indicates which Technology is faVored
Indicates SDA/FF does not meet 4.5 1bSO2/mmbtu fuel design basis @ 98% removal Efficiency

Assuming delivery of reagent to the Big Sandy site will be by railcar with an assumed capacity of 100
tons/car,”” the estimated annual lime usage by a dry FGD NID system 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.

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.

, WFGD
e & i -
Parameter NIDFF | SDAFF | CDSFF WESP
Total Solid Waste Production , -
(TPYY 634,034 640,356 643,446

Indicates which Technology s favored

Indicates SDA/FF does not meet 6.0 1bSO2/mmbtu fuel design basis @ 98% removal Efficiency

*_Note Total Sofid Waste Production includes both FGD byproduct waste production and fly ash production as a cumulative waste to the landfil for all
evaluated 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 resulfs in 9,400 fons
of additional solid waste annually if the wet FGD is selected over thé 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 life 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
ireatment 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, efc,

*Reference Attachment BS-01- AEP FGD Program Engineering Calculations

°’Reference Attachment BS-07 - Center for Global Environmental Education, Hamline University. “Rivers of Life: Rivers Through
Time - Compare Cargo Capacity.” hitp.//cgee.hamiine.edu/rivers/inguiry/RTT/RI{t 6.htm, p. 1.
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, WFGD
Do rarnatar = = -
Parametei NIDFF | SDAFF | CDSFF WESP
Equipment Foofprint (acres) 352 3.54 4.56

Indicates which Technofogy is favored
Indicates SDAIFF does not meet 4.5 IhSO2/mmbiu 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.

Technology Evaluation Background

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

1) A dry FGD system operates above the flue gas water saturation 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 water that can be intraduced in the 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 conjunction
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 io 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."

Impact 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 SO, emissions limits with that technology. Dry

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

ZReference Attachment BS-03 - B&W Steam; lis Generation and Its Use, 41st Edition, 2005, Chapter 35, p. 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.™ In general, the limits on the amount of water that can be introduced in the dry FGD system in
turn fimit the chemical reactions between the lime (calcium compounds) and the SO,. 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 SO; in the flue gas is
limited. As a rule of thumb, this restricts the SDA technology to low sulfur coals with 3 Ib SO/ mmBtu inlet
max, which is why the SDA FGD system is not applicable to Big Sandy Unit 2 with the 4.5 Ib SO,/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 aillow greater liquid film surface area and provide an
abundance of calcium compounds to absorb/react with the SO2, thus the vapor pressure limitation of
S0O2 absorption is significanily reduced — this mechanism allows these dry FGD technologies to treat flue
gas from medium-to-high sulfur coals with greater than 6 ib SO2/mmBtu.

Wet FGD systems afford greater ability to treat flue gas from high sulfur coal combustion (greater than 10
b 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 SO, removal achieved by a more capital and operationally intensive wet FGD system (since
there is less SO, 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 technolagy to use. Industry reports
comparing wet and dry FGD systems have also pointed to this fact.

Co-Benefit Emissions Control
Mercury

The addition of either wet or dry FGD at Big Sandy Unit 2 will allow for co-benefit mercury emissions
control. A PJFF with ACl is proven effective technology for achieving high levels of mercury capture. Wet
FGD systems have been proven to remove mercury as well, but not to the levels of a fabric filter with ACI
due to limited net capture of Hg2+ 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.

803/ H50,

Sulfur Trioxide (SOs) is also a concern, as it contributes to the formation of sulfuric acid (H,S0,) 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.**

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

" Reference Attachment BS-08 - Tonn, D. P, et al. B&W. "An Emissions Approach to SO3 Mitigation.” Technical Paper BR-1815,
Presented at Seventh Power Plant Air Poliutant Control "Mega” Symposium, Baltimore MD, 8/2008, p. 3.
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A fabric filter downstream of an SDA, NID, or CDS will operale at approximately 1500F - 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 SO; to a mist.*®

2) The lime reacts with the SO; and SAM in the flue gas, forming particulate sulfate compounds,
which can then be collected by the highly efficient dust cake on the downstream fabric
filters."”

Upstream of a wet FGD system flue gas temperatures at the air preheater exit typically 250°F - 350 °F18
and SO; exists primarily as vapor although some localized cooling in the air heater may cause some of
the SO5 to condense to SAM."® The remaining SQO; at the air heater outlet is then dlfﬂcull to collect
without the presence of lime or another sorbent used for SO; removal (Trona, etc. y? 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 SO3/SAM emissions achieved by the dry FGD, a sorbent injection
system (hydrated lime, Trona, etc.) with properly sized sorbent collection system (fabric filter or ESP)
would be required upstream of a wet FGD system.

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

Hydrochloric (HCI) and Hydrofiuoric (HF) Acids

Both wet and dry FGD technologies are capable of achieving low outlet emission rates of HF and HCl2!
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 within the industry as effective and reliable control technology for these pollutants

S
R
17 /C/

¥ Reference Attachment BS-03 - B&W Steam: lts 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,
Presented at Seventh Power Plant Air Poltutant Control "Mega” Symposium, Baltimore MD, 8/2008, p. 2.

2d,p.3

' Reference Attachment BS-09 - Carmeuse Natural Chemicals FGD FAQs
hitp/fwww.carmeusena.comypage.asp?id=119&langue=EN#5, p. 2.

Zpeference Attachment BS-10 - Institute of Clean Air Companies (ICAC) — Acid Gas/SO, Control Technologies
www.icac.com/idalpages/index.cim?pageid=3401, p. 1.
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Waste Effluent

Wet FGD systems 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 fo
handle the high moisture content of the exiting flue gas. Typically, wet stack liners are construrted of
fiberglass reinforced plastic (FRP), acid-resistant brick, or alloy to prevent corrosion damage
Additionally a wet stack must have a sophisticated liquid collection and drainage system to minimize
excessive moisture carryover, otherwise unacceptabie amounts of condensed and agglomerated liquid
droplets may be discharged from the top of the stack.** These additional design considerations add to
the overall capital cost of the wet FGD sysiem.

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 ambient weather
conditions (femperature, 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 tower 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 Jet Bubbling Reactor Technology (Alstom Flowpac and Chiyoda)
o Advatech Double Contact Flow
o In-duct sorbent injection (Trona, Sodium Bi-carbonate, Hydrated Lime, etc.)

Alstom Flowpac and Black & Veaich Chiyoda

The Alstom Flowpac and Black & Veatch Chiyoda Jet Bubbling Reactor (JBR) processes are similar wet
FGD technologies that are designed for high sulfur coal applications. Both technologies achieve 50,
removal by moving the flue gas through a column of turbulent liquid fimestone 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 wetf FGD systems.

Advatech Double Coniaci Flow

Double Gontact Flow is a wet FGD design developed by Miisubishi Heavy Industries (MHI). This
technology is essentially another variation on the wet spray tower FGD design. The name "Dual Contact”

B Reference Attachment BS-11 - Anderson, David and Maroti, Lewis. “Designing Wet Duct/Stack Systems for Coal-Fired Plants.”
Power Magazine, March 15, 2006, p. 2

*id,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 MHI called Advatech, LLC.*® The Advatech design is novel, but is still
essentially a spray tower wet FGD system, and is subject to the same environmental, energy, and
economic concerns previously identified.

In-duct Sorbent Injection

In-duct sorbent injection was considered as a potential means of SO, 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 efficient results are desired, the in-duct sorbent injection systems cannot match the
performance and low O&M costs of the dry FGD system.

NID vs. CDS Discussion

NID and CDS (Circulating Dry Scrubber) technologies are similar in that they are both lime-based dry

FGD systems. In addition, both technologies:

o  Can achieve high SO,, SO3;, HAPs, and particulate removal over a broad range of fuels.

o Employ a reactor in conjunction with a Pulse-Jet Fabric Filter (PJFF) to achieve emissions reduction.

o Use either quicklime (CaO) or hydrated lime (Ca(OH),) reagent and produce landfill byproduct
consisting of calcium sulfite/sulfate, ash, and unreacted lime reagent.

o  Employ low-cost carbon steel materials of construction.

However, NID FGD technology is selected for use at Big Sandy Unit 2 in lieu of CDS FGD
technology because it offers the following advantages:

o Modular Design: NID’s modular design concept offers a number of benefits. A NID module consists
of a reactor (J-duct) with accompanying mixer/hydrator 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 multiple 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. Consequently, in a multi-
module application, any individual module can be removed from service via the isolation dampers
allowing that module to be maintained (i.e. bag change, mixer/hydrator maintenance, efc.) on-line
in a safe manner. Big Sandy Unit 2 would be designed o achieve guaranteed emissions at 100%
MCR with 1 of the modules out of service. A corresponding CDS would utifize fewer flue gas
trains (3 to 4). To achieve the same level of reliability as NID, a CDS system would have {o
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 fo 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 capital and O&M expense, increases corrosion potential, and complicates operation.

B Reference Attachment BS-12, Mitsubishi Heavy Industiies Fnvironmental Systems Product Description,
hitp://www.mitsubishitoday.com/ht/d/sp/i/302/pid/302.

Report: BS2-FGDPE-111311 | Revision: 0 — 11/13/11 | Page 17 of 20

ice Corporation and is to be
ad purpose for which loansd without

This document conteins proprietary information of American Electric Power Ser
returned vpen request  lis contanis may not be used for oiher than the expi
the wiitten consent of American Electric Power Service Corporation.




KPSC Case No. 2011-00401
Commission Staff's First Set of Data Requests
Order Dated January 13, 2012
ltem No. 30, Redacted
Attachment 1
Page 18 of 21
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 Footprint: NID 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 returned fo the
stack.

e Constructability: In this area, NID has several major advantages over CDS:

Shop Assembly: NID reactors can be 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, efc. 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.

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

Height: CDS systems are significantly taller than NID systems. This increases construction costs.

o Integrated Mixer/Hydrator: With the NID technology, the recycled ash, fime, and water are blended
outside the flue gas stream in a simple disc mixer. Crushed lime is prepared in a "backpack” hydrator.
All solids are conveyed by gravity. Low-pressure water spray nozzles are used to infroduce 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 fo 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 Mixing: 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-iine by
isolating the affected module. With CDS, water is sprayed directly into the large fluidized bed
reactor separate from the alkali. With this approach, it is difficuit 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 fo the coated
fabric filter bags in the PJFF. Also, due to the external mixing of water and ash, NID systems are
able to operate at lower approach temperatures than CDS systems. This reduces lime
consumption without increasing risk of corrosion and/or deposition.
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Simplicity: 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
bin/silo, and then transferred to the reactor.

Technology Ownership: Alstom developed the NID technology in-house and has 100% ownership
of the patents, intelleciual property, and product know-how. All US CDS suppliers operate under a
license agreement acquxred from one of several a European entities. Further, some US CDS
suppliers employ 3™ 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.

Competitive Capital Cosi: Based on a request for Budgetary Cost Estimate solicited by AEP to
Alstom (NID), Babcock Power (CDS), and B&W (CDS) the Alstom NID is competitively priced. The
budgetary cost estimate for the Alstom NID wa r the Babcock
Power CDS. The budgetary cost estimate for the B&W CDS system was but their proposal
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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APPENDIX
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KPSC Case No. 2011-00401

Commission Staff’s First Set of Data Requests
Order Dated January 13, 2012

Item No. 31

Page 1 of 1

Kentucky Power Company

REQUEST
Refer to page 16 of the Walton Testimony, lines 21-22, which supports the position that a
wet FGD is less capital intensive than a dry FGD. Provide a comparison of the operation

and
maintenance costs of the two FGD processes.

RESPONSE

Page 16 of the Walton Testimony, supports the position that a dry FGD is less capital
intensive as compared to a wet FGD.

Please see Commission Staff's First Set of Data Requests, Item No. 30, Attachment 1,
page 9 for a comparison of operation and maintenance costs for the two FGD processes.

WITNESS: Robert L. Walton
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ftem No. 32

Pagelof 1

Kentucky Power Company

REQUEST

Refer to the Walton Testimony, page 17, line 22, to page 18, line 10. Provide the
projected in-service cost of the equipment listed.

RESPONSE

The projected breakdown of the in-service cost estimate for the specific equipment listed
will be developed as a part of the overall scope of the Phase I activities.

WITNESS: Robert L Walton






KPSC Case No. 2011-00401

Commission Staff’s First Set of Data Requests
Order Dated January 13, 2012

Item No. 33

Page 1 of 1

Kentucky Power Company

REQUEST

Refer to page 19 of the Walton Testimony, lines 9-12, which indicates that the Class 4
estimate for the dry FGD installation is -15 percent to +20 percent of the $839 million
estimate. What confidence level, in terms of probability, has Kentucky Power and/or
AEP associated with this estimate range?

RESPONSE

Kentucky Power and AEP have a high level of confidence in the estimate range based
upon past experience, but tempered by the lack of site-specific project definition. A
detailed risk analysis will be conducted during Phase I to validate the current estimated
cost range and establish a level of confidence in terms of probability.

WITNESS: Robert L Walton
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Item No. 34

Page 1 of 1

Kentucky Power Company

REQUEST

Refer to page 19 of the Walton Testimony, line 17. Clarify whether the 20 percent
contingency is included in the $839 million estimate.

RESPONSE

Yes, the 20 percent contingency is included in the $839 million estimate.

WITNESS: Robert L Walton






REQUEST

Kentucky Power Company

KPSC Case No. 2011-00401

Commission Staff’s First Set of Data Requests

Order Dated January 13, 2012
Item No. 35
Page 1 of 1

Refer to page 21 of the Walton Testimony, lines 10-14. It states that the NID dry FGD

technology has been installed on 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 performed with regard to the dry FGD technology
and provide a copy of the due diligence report.

RESPONSE
a.

Plant Unit MW Location
Seward la 292.5 East Wheatfield, PA
Seward 1b 292.5 East Wheatfield, PA
Gilbert 3 300 Maysville, KY
Spurloack 4 300 Maysville, KY
Indian River 3 175 Millsboro, DE
Indian River 4 440 Millsboro, DE

b. Please see Attachment 1 to this response.

WITNESS: Robert L, Walton
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Date September 17, 2010

Subject Big Sandy Unit 2 FGD —
NID & JAQCS Technology Due Diligence Review

From G. M. Gibbs — Manager, FGD Program Engineering

To T. V. Riordan — VP, Engineering Services
M. J. Finissi — VP, Project Management & Construction
W. L. Sigmon — SVP, EP&FS

On September 10, 2010, personnel from Projects and Engineering Services participated in a high
level technology due diligence review of the NID and Integrated Air Quality Control System
(IAQCS) technologies being considered for the Big Sandy Unit 2 FGD technology selection.
The “Technology Due Diligence Team” was comprised of the following:

Dan Drew — Director, Project & FGD Program Engineering
Dave McCammon — Director, Electrical Engineering

Mike Durner — Director, Mechanical Engineering

Tim Riordan — Vice President, Engineering Services

Tom Hart — Manager, FGD Systems & Chemical Engineering
Greg Gibbs — Manager, FGD Program Engineering

Jim Zucal — Project Manager, Big Sandy Unit 2 FGD

Mike Bright — Project Director, Big Sandy Unit 2 FGD

Chris Beam — Director, Environmental Retrofits

The purpose of this technology 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
the NID and IAQCS technologies? It should be noted that this technology due diligence review
need was initially socialized by Mike Finissi in a Projects staff meeting where Engineering
Services took an action to develop a review process and plan. As a result, the 9/10 working
meeting was conducted to finalize the high level risk assessment for the NID and IAQCS
technologies and provide consensus on answers to the following questions:

1. Are there any technical risk show stoppers (i.e. fatal flaws) that would exclude the NID or
IAQCS technologies as viable options for the Big Sandy Unit 2 FGD technology selection?

2. Are there any technical risk concerns associated with the NID or IAQCS technologies that
need addressed before making the Big Sandy Unit 2 FGD technology recommendation to
AEP Senior Management?

3. What are the technical risk concerns associated with the NID or IAQCS technologies that
need addressed during the conceptual design phase of the Big Sandy Unit 2 FGD project,

Page 1 of 6

ltem No. 35, Attachment 1
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NID & IAQCS Technology Due Diligence Review

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

Technology Due Diligence Review Conclusion

Based on the Technology Due Diligence Team’s high level risk assessment, there are no
identified technical risk show stoppers that would exclude the NID or IAQCS technologies as
viable options for the Big Sandy Unit 2 FGD technology selection. Further, there are no
identified technical risk concerns that warrant disposition before making the Big Sandy Unit 2
FGD technology recommendation to AEP Senior Management. All identified technical risk
concerns should be dispositioned during the conceptual design phase of the project via the
Design Review Process (including technical due diligence CBRs) as identified in the High Level
Risk Assessment Summaries below.

Technology Due Diligence Review Methodology
Risk concerns relating to the NID technology were generated from the following investigations:

e NID 101 presentation by Alstom in early January 2010

e Trip to the Spurlock Generating Station in Maysville, KY in early May 2010

e NID technical presentation by Alstom in late May 2010

o AEP review of Alstom drawing package (P&IDs, General Arrangements, System
Descriptions, and major component detail drawings) of typical 8 module NID design.

Risk concerns relating to the IAQCS technology were generated from the following
investigations:

o TAQCS 101 presentation by Alstom in early January 2010
e AEP review of Alstom drawing package (P&IDs, General Arrangements, System
Descriptions, and major component detail drawings) of applicable IAQCS design.

Note the IAQCS technology is essentially the blending of wet FGD (spray tower) and dry FGD
(SDA/fabric filter) technologies, both of which AEP are very familiar. As such, AEP’s high
level risk assessment focused on the subsystem that introduces the wet FGD chloride purge
stream into the dry FGD system.

Using the aforementioned investigations as a basis, FGD Program Engineering developed
preliminary High Level Risk Assessments for the NID and IAQCS technologies. These
preliminary High Level Risk Assessments were then reviewed and amended by the Technology
Due Diligence Team during the 9/10 meeting, and finalized as documented in this memorandum.

High Level Risk Assessment Summaries (Final)

Several risk concerns identified in the preliminary High Level Risk Assessments were
reclassified as “design details” by the Technology Due Diligence Team. As a result, there is a
High Level Risk Assessment for each technology identifying the risk concerns and associated

Page 2 of 6
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NID & IAQCS Technology Due Diligence Review

review disposition, and separate tables documenting design concerns to be addressed via the
AEP Design Review Process and AEP OEM Procurement Specification for the FGD System.

NID High Level Risk Assessinent

High Level Risk Assessment for Alstom NID Technology
Big Sandy Unit 2 FGD Technology Due Diligence Team, 9/10/2010
ltem . . - Qualitative Risk Analysis Review
No. Detailed Risk ltem Description Prob Impact | Severity | Disposition

No “directly applicable” (with respect to ash Technol

loading, SO2 removal, and fresh lime usage with eoDno ogy
1 the NID modular configuration) commercial High High High Dili L:rice

installation of NID for AEP to visit and mitigate Re?view

“first time evolution” concerns.

Layout of ash and/or plugging of inlet plenum and

ductwork feeding the multiple NID reactors, CBR

especially at lower loads with modules out of (Conceptual
2 service. Also, plugging of the reverse goose Low High Medium Desipn

necks upstream of the NID reactors upon unit Phasge)

upset (such as ID fan trip) that would cut off purge

gas path.

NID Mixer Concern: It appears the fresh

lime/recycled fly ash & 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. CBR

Modeling of the flow of the mixture onto the . . . Conceptual
3 dispersion plate and into the gas path is certainly Medium | Medium | Medium ( Design

required. Has any modeling or testing been Phase)

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 CBR

mixing between the material pulled toward the (Conceptual
4 mixer exit (less mixing), and the material that is Medium | Medium | Medium Desipn

recirculated around the rear disc shaft. What Ph g

modeling or testing has been performed to verify ase)

product exiting the mixer is uniformly mixed?

Hydrator Concern: How does Alstom mitigate CBR

pluggage and scaling concerns? What is the . . . Conceptual
5 hydrator operating temperature? How was the Medium | Medium | Medium ( Design

hydrator sized to ensure appropriate "slaking”? Phase)

J Duct/Reactor 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? CBR

Through what other design means have erosion (Conceptual
6 concerns been addressed? What modeling or High High High De ipn

testing has been performed to address erosion Phs 9

concerns? Is Spurlock Unit 3 & 4 a representative ase)

example of the erosion potential we may see at

Big Sandy Unit 27 How does the particle loading

from the Spurlock Unit 3 & 4 CFB outlet compare

Page 30f 6
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to the particle loading at the Big Sandy Unit 2 ESP
inlet?
J Duct/Reactor 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 CBR
build-up problems at the dispersion plate? What (Conceptual
7 modeling or testing has been performed to Medium | Medium | Medium Desipn
confirm there is adequate reagent/flue gas mixing Phas%)
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 Duct/Reactor 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 CBR
path restriction due to plugging. What has been (Conceptual
8 | the maintenance experience in this area? What High High High D °P
design considerations, if any, have been applied PES'gn
to this area, such as modularized guide vane ase)
assembly that can be easily removed and
replaced?
Hopper/Fluidized 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 CBR
restarted for the extraction flow to be restarted c tual
9 | successfully? Is there a required permissive on Medium | Medium | Medium ( %nogp ua
gas temperature/fluidized trough temperature that P;B:fen)
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)?
Hopper/Fluidized Trough Concern: Is there an ash CBR
seeding required for the fluidized trough after c wal
10 | every maintenance outage? If so, is there a Medium | Medium | Medium ( oncepiua
mechanism for loading the fluidized trough with Design
ash? Phase)
NID Control L.oop Concerns: From pg 27 in the
Functional Control Description provided by CBR
Alstom, why is soot blowing impacting the NID C tual
11 | outlet temperature? From pg 28 in the Functional | Medium | Medium | Medium ( ,%noe?p ua
Control Description provided by Alstom, what is Pf?:s%r;
the