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AMENDMENT NO. 12 TO STATION AGREEMENT
(A RESTATEMENT OF THE STATION AGREEMENT)

Dated as of January 1, 2014

This AMENDMENT NOC. 12 to STATION AGREEMENT (“Amendment”), dated as of
January 1, 2014, 1o that certain Station Agreement, dated as of Ianuary |, 1968, a5 supplemented
and amended ftom time to time, entered into by and between AEP GENERATION
RESOURCES INC., a Delaware cotporation {berein called “AEP GenCo”), BUCKEYE
POWER, INC., an Chic cerporation not for profit (herein called “Buckeye™), and CARDINAL
OPERATING COMPANY, an Ohio corporation (herein called “Operating Company™,

WITNESSETH:

WHEREAS, AEP GenCo is a corporation organized and existing under the laws of the
State of Delaware and is engaged in the generation and sale of electric energy at wholesate in the
State of Ohio; and

WHEREAS, Buckeye is a corporation not for profit organized and existing under the
laws of the State of Ohio and is o:Wmmom in the generation and transmission of electric energy in
said State for distribution and use by its _ﬁngcna?? whick presently consists of twenty-five
cooperatively organized non-profit electric companies operating in said State; and

WHEREAS, AEP GenCo is the owner of a steam eleciric generating unit at the Cardinal
Station located near Brilliant, Ohio, and Buckeye is the owner of a second and third steam
clectric generating unit at the Cardinal Station, and AEP GenCo and Buckeye own as tenants in
comimen cetfain interests in real property and general facilities at the Cardinal Station; and

WHEREAS, Operating Cottipany is a corporation otganized under the taws of the State
of Ohio by Ohio Power Company, an Ohio corporation (“Ohio”) and Buckeye to operate and
tnaintain the aforesaid Cardinal Station in accordance with the provisions of this Agreement and
otherwise as AEP GenCo and Buckeye may determine to be in their mutual interest; and

WHEREAS, Ohio, Buckeye and Operating Company have entered into a Station
Agreement dated as of Fanuary 1, 1968, and eleven prior amendments thereto dated, respectively,
as of October 1, 1973, March 1, 1976, March 1, 1977, December 1, 1977, April 15, 1980, June 1,
1981, January 1, 1995, September 1, 1999, July 1, 2003, October 1, 2007, and November 14,
2013 (herein catled the “Station Agreement™), concerning the operation and use of the Cardinal
Station; and

WHEREAS, Chio has sold apd transferred Ohio’s Land, Ghio’s Initial Unit, Ohio’s
Substation Facilities, and Chio’s interest in the Joint Land, the Common Land, the Landfill Land,
the Enitial Cardinal Station General Facilities, the Cardinal Station Common Facilities, and
Operating Company, to AEP GenCo effective as of January 1, 2014 {herein called the “AEP
Corporate Separation™); and

749688.14
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Buckeye's Additional Unit means the nominally rated 630,000 kw steam electric
generating unit which commenced commercial operation on September 20, 1977, including
retitements, replacements and/or additions from time to time made in respect thereof. Buckeye's
Additional Unit is more specifically described in Part IV of Appendix A hereto, which
description may be modified or supplemented from time to tite by mutual agreement among the
parties hereto.

Buckeye's Additional Unit Capacity Reservation for any month means an amount of
capacity, as of the high voltage Cardinal Station busses, equal to 86.9565% of the then
Buckeye's Contractual Net Capability of Buckeye’s Additional Unit.

Buckeye s Additional Unit Monthly Energy for any month means that portion of the Totat
Net Generation of Buckeye’s Additional Unit allocated to Buckeye for such month in accordance
with the principles set forth in Article Eight hereof.

Buckeye Bullk Power Delivery Points mesns delivery points established on the AEP
Transmission System, or interconnecting the AEP Transmission System with the transmission
systems of other utilities, pursuant to the AEP OATT and applicable law for the purpose of the
sale of power, and the energy related thereto, by the Buckeye Members, at wholesale, or by
Buckeye, at wholesale, to customers other than the Buckeye Members.

Buckeye Cardinal Hourly Demand for any hour means the kilowati demand at the
Cardinal Station’s high-voltage busses which s equal to (i) the number of kilowatts of demand
for such hour as measured by suitable metering equipment at Buckeye's delivery points in the
AEP Transimission System, plus (ii) the amounts of Lhourly power scheduled for such hour by
Buckeye or its agent through the AEP Transmission System to deljvery points interconnecting
the AEP Transmission System with the transmission systems of other utilities, less (ifi) the
amounis of houtly power scheduled for such hour by Buckeye or its agent from any source other
than the Cardinal Station for delivery into the AEP Transmission System to serve the loads of the
Buckeye Members at Buckeye’s delivery points in the AEP Transmission System, including,
without limitation, NYPA Power and Energy, All such amounts shall be adjusted to include
applicable losses on the transmission and distribution facilities of the AEP Transmission System
per the AEP OATT.

Buckeye's Contractual Net Capability of Buckeye’s Initial Unit and Buckeye’s
Additional Unit at any time means an amount equal 1o the average Total Net Capability thereof
as determined in accordance with the procedure set forth in Appendix C hereto for the then
effective AEP GenCo Maximum Peak Requirement Quarter,

Buckeye's Initial Cardingl Station Capacity Reservation means an amount of capacity, as
of the high voltage Cardinal Station busses, equal to 86.9565% of the then Buckeye’s
Contractual Net Capability of Buckeye’s Initial Unit.

Buckeye's Initial Land means the parcel of land described as Buckeye’s Initial Land in
the description of the Cardinal Station Site contained in Part 1 of Appendix A hereto, which
description may be modified or supplemented from time to time by mutual apresment among the
parties herelo.

T49638.14

Buckeye's Initial Substition Facilities means all items of property located at the Initjal
Cardinal Station appurtenant 1o Buckeye’s Initial Unit, including retirements, replacements
and/or additions from time to time made in respect thereof, and which are required and/or usefut
to connect Buckeye's Initial Unit electrically with the Cardinal Station high voltage busses
which ace classified under Accounts 351 through 359 and Account 397 of the Uniform System of
Accounts, as such account numbers may be smended or replaced from time to time. Buckeye's
Initial Substation Facilities are more specifically described in Part IX of Appendix A hereto,
which description may be modified or supplemented from time to time by mutual agreement
among the parties hereto,

Buckeye's Initial Unit means the nominally rated 600,000 kw steam electric generating
unit, including retitetnents, replacements and/or additions from time to time made in respect
thereof, which commenced commercial operation on July 1, 1967. Buckeye’s Initial Unit is
more specifically described in Part Il of Appendix A heteto, which description may be modified
or supplemented from time to time by mutual agreement among the parties hereto.

Buckeye's Initial Unit Monthly Energy for any month means Buckeye’s portion of the
Total Net Generation of Initial Cardinal Station for such month determined in accordance with
the principles set forth in Article Eight hereof,

Buckeye Member means (a) any one of the twenty-five electric companies organized and
operated net for profit on a cooperative basis and which together constitute the present
membership of Buckeye, (b} any electric company similarly organized and operated which may
hereafier be or become a member of Buckeye, and (c} any successor to any existing Buckeye
Member or Buckeye Members except (i) a successor which is at the date of this Agreement a
public utility included as such under the definition of that term contained ia Section 490502 of
the Revised Code of Ohio or which is a successor to any such public utility, or {ii) Buckeye or a
successor to Buckeye, or (iii) a successor which is a political subdivision of the State of Ohio or
a municipal corporation, bureau or department organized by or serving any such political
subdivision or any other governmental agency or any successor to any of the foregoing.

Buckeye s Monthly Energy means the sum of Buckeye’s Initial Unit Monthly Energy and
Buckeye’s Additional Unit Monthly Energy.

Buckeye Mortgage means the Mortgage and Deed of Trust dated a5 of April 1, 1968, as
supplemented, amended, and restated from time to time, or any successor document superseding
or replacing such Mertgage and Deed of Trust, made by Buckeye with The Ohio National Bank
of Columbus (now US Bank National Association) or any successor trustee, as Trustee.
Whenever reference is made in this Agreement to the Trustees under the Buckeye Mortgage, or
1o the corporate trustee under the Buckeye Meortgage, such terms shall mean the corporations or
corporation which shall at the time in question be acting in such capacifies or capacity under the
Buckeye Mortgage.

Buckeye Power Reguirement means the lesser of (a) the Buckeye Cardinal Houely
Demand ar (b) Buckeye's Total Cardinal Station Capacity Reservation.
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Date of Commercial Operation means February 1, 1967 in the case of AEP GenCo’s
Initial Unit, July 1, 1967 in the case of Buckeye’s Initiai Unit, and September 20, 1977 in the
case of Buckeye’s Additional Unit.

Feonomic Dispatch Energy means the amounts of energy that AEP GenCo elects,
pursuant to Section 8.4 and according to principles of economic dispatch, to provide from time to
time from ABP GenCo’s generation resources rather than from Buckeye’s Units in order to
satisfy all or a portion of Buckeye’s Monthly Energy requirement during periods that Buckeye’s
Units weie available and could have supplied that energy from their Total Net Awailable
Capability, Economic Dispatch Energy shall not be deemed Back-up Energy for any purpose.

Equivalent Availability Factor of Buckeye's Units for the relevant period means a ratio
where (A) the numerator is the sum of all hours during the relevant period that both Buckeye's
[nitial Unit and Buckeye's Additional Unit were available to generate ¢lectricity, and (B) the
denominater is the number of hours in the relevant period.

FGD System means a flue gas desulfurization system employed for the treatiment of
sulfur dioxide gas emissions caused by the coal combustion of Buckeye’s Initial Unit, AEP
GenCo's Tnitial Unit or Buckeye’s Additional Unit.

General Facilities means all items of property at Cardinal Station that comprise the
Initial Cardinal Station General Facilities and the Cardinal Station Common Facilities,

Initial Cardinal Station means the eggregate of (a) AEP GenCo's Land, Buckeye’s Initial
Land and the Joint Land, (b) Buckeye's Initial Unit, () AEP GenCo’s Initial Unit, (d) the Initial
Cardinal Station General Facilities, (¢) Buckeye’s Initial Substation Facilities, (f) AEP GenCo's
Substation Facilities, and (g) the respective portions of the Commoen Land and the Cardinal
Station Common Facilities allocable to Buckeye’s Initial Unit and AEP GenCo's Initial Unit.

Initial Cardinal Station Coal Stock means the tons of coal in storage at the Cardinal
Station for the [nitial Cardinal Station.

Initial Cardinal Station General Facilities means all items of property associated with the
Tnitiat Cardinal Station which are useful and/or necessary for operation of the Initial Units but
not Buckeye’s Additional Unit or Buckeye’s Additional Substation Facilities, including
retirements, replacements and/or additions from time to time made in respect thereof, and which
cannot be properly associated specifically with AEP GenCo’s Initial Unit, Buckeye’s Initial Unit,
AEP GenCo’s Substation Facilities or Buckeye’s Initial Substation Facilities. The Initial
Cardinal Station Generai Facilities are more specificatly described in Part V of Appendix A
hereto, which description may be modified or supplemented from time to time by mutual
agreement ameng the parties hereto,

Initial Unit means either AEP GenCo'’s Initial Unit or Buckeye’s Initial Unit.

Initial Units Monthly Coal Requirement in any month means the amounts of coal (tons)
allocable to the Total Net Generation of the Initial Cardina! Station during such month,
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Initial Units Monthly Consumable Handling Costs in any month means the total monthly
variable costs incurred by Operating Company for such month associated with the use and/or
production of any Consumable for the Initial Cardinal Station, excluding Consumable unloading
and storing costs but including the net cost of (or credit for amounts realized from) the handling
aud disposal of Consumables.

Initial Units Monthly Consumable Requirement in any month means the amounts of any
patticular inventoried Consumable {tons) allocable to the Total Net Generation of the Initial
Cardinal Station during such month.

Intial Units Monthly Fuel Handling Cost in any menth means the total monthly costs
incurred by Operating Company for such month for handiing all fuels and ashes for the Initial
Cardinal Station, excluding coal unloading and storing costs but including the et cost of {or
credit for amounts realized from) the disposal of ashes or other by-products of combustion.

Joint Land means the parcels of iand joinlly owned by Buckeye and AEP GenCo
described as Joint Land in the description of the Cardinal Station Site confained in Part 1 of
Appendix A hereto, which descriptions may be modified or supplemented from time to time by
muluai agreement among the parties hereto.

Landfifl Land means the pareels of land jointly owned by Buckeye and AEP GenCo
described as Landfill Land in the descriptions of the Cardinal Station Site contained in Part I of
Appendix A hereto, which descriptions may be modified or supplemented from time to time by
mutual agreement among the parties hereto.

Letter(s) of Credit means one or more itrevocable, transferable standby letters of credit
issued by a 17.5. commercial bank or a foreign bank with a U.S. branch, with such bank having a
long term debt or a deposit rating of at Jeast A- from S&P or A3 from Moody’s and having at
least $10 Billion United States Dollars in assets, with such letters of credit in & form reasonably
acceptable to the Owaer in whose favor the letter of credit is issued, Costs of a Letter of Credit
shall be borne by the applicant for such Letter of Credit.

Magor Spare Parts means the spare parts usable at the Cardinal Station listed in Appendix
D hereto and in any subsequent addition 10 said Appendix D made in accordance with the
provisions of Section 4.1.

Maximum Permissible Continuous Loading means the maximum continuous loading
capability of any generating unit as established in accordance with the procedure set forth in
Appendix C hereto,

Moody's means Moody’s Investors Service, Inc. or its suceessor.

Network [ntegration Transmission Service Agreement means that cerain Network
Integration Transmission Service Agreement dated July 29, 2003, and effective on and afier July
1, 2003, between Buckeye and American Electric Power Service Corporation on behalf of the
operating companies, including Ohio, of the AEP Transmission System pursuant to the AEP
OATT to provide delivery of power and energy to Buckeye for sale by Buckeye to the Buckeye
Members, or any successor agreement with American Electtic Power Service Corporation or
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if such guarantor is not rated by S&P or Moedy's at any point duting the term of the guaranty,
AEP GenCo may by notice to Buckeye require Buckeye to provide substitute Performance
Assurance that otherwise complies with the requirements of this Agreement, and upon the
provision of such substitute Performance Assurance, whether flom an alternate guarantor with
the required Credit Ratings or a Letter of Credit or cash, the guaranty from the original guarantor
shall automatically terminate and be of no further force and effect {and the guarantor shall have
no fiability thereunder) on and as of such date of substitution. If Buckeye’s Credit Rating,
subsequent to providing Performance Assurance to AEP GenCo, is equal to or greater than BBB-
from S&P or Baa3 from Moody's, ABP GenCo will retum the then balance of Perfermance
Assurance to Buckeye,

FORMULA FOR CALCULATION OF
BUCKEYE PERFORMANCE ASSURANCE MAXTMUM AMOUNT

Calculation as of the date of the Performance Assurance request for the then-current calendar
year, until reset, as set forth below:

An amount equal to the sum of:

3 1y} Twelve times the average monthly billable costs of Buckeye’s share of the
estimated cost of any retirement, replacetnent or addition of a Property Unit made
or expected to be made under Section 3.2 of the Agreement during the current
calendar year, as approved in Operating Company’s budget for such period; and

3 2) For other expenses, Buckeye’s share of twelve (12) times the average
tnonthly billable costs under the Agreement of Buckeye for the current calendar
year, as approved in Operating Company’s current budget for such period times
110% {or if the current budget is not yet approved, based on [20% of the last
approved annual budge), including, by way of examiple:

% Twelve times the average monthly billable cosis of Buckeye's
investment jn Initial Cardinal Station Coal Stock, Additional Cardinal Station
Coal Stock, Consumables, fuel oil reserves and fuel oil charged to Buckeye under
Article 6 of the Agreement, times 110% (or if the current budget is not yet
approved, based on 120% of the last approved antwal budget), and

b. Twelve times the average monthly billable costs of Buckeye’s
share of apportioned Cardinal Station costs refated to fuel supply costs under
Article 7 of the Agreement, including Buckeye's share of the Initial Units
Monthly Coal Requirement, the Initiat Units Monthly Consumable Requirement,
the Initial Units Monthly Fuel Handling Cost, and the Initial Units Monthly
Consumable Handling Cost, Buckeye's share of the Additional Unit Monthly
Coal Requirement, the Additional Unit Monthly Consumable Requirement, the
Additional Unit Monthly Fuel Handling Costs, and the Additional Unit Morthly
Consumable Handling Costs, and Buckeye’s share of all fuel oil consumed,
calculated pursuant to Section 7.2 and Section 7.3 of the Agreement, times 110%

749688.14
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(or if the current budget is not yet appraved, based on 120% of the last approved
annual budget), and

¢. - Twelve times the average monthly billable costs of Buckeye’s
share of the Cardinal Station Monthly Maintenance Costs calculated under
Section 7.4 of the Agreement, Buckeye’s share of the Cardinal Station Monthly
Prorated Capacity Cost calculated under Section 7.5 of the Agreement, and
Buckeye's costs of consumed emissions allowances under Section 7.6 of the
Agreement, times 110% (or if the current budget is not yet approved, based on
120% of the last approved annual budget); and

k3 3) 110% of Operating Company’s and Buckeye’s good faith estimaie of
Buckeye’s allocated portion of the expected present value of decommissioning
expenses associated with the General Facilities, including fly ash, bottom ash and
FGD System byproducts impowndments, initialty estimated at $30,000,000;

Minus:

H After demand from AEF GenCo, any amounts previously paid to Operating
Company or AEP GenCo by application of any previous Performance Assurance
provided by Buckeye to Operating Company or AEP GenCo for payment of
obligations due to Operating Company or AEP GenCo from Buckeye; and

3 Any amounts previously paid by Buckeye for decommissioning expenses
associated with Buckeye’s Initial Unit and/or Buckeye’s Additional Unit;

Equals:

& Total Performance Assurance Maximum Amount for Buckeye

After providing Performance Assurance, should Buckeye's Credit Rating remain below BBB-
from S&P and Baa3 from Moody's or if Buckeye (s not rated by S&P or Moody’s, the Total
Performance Assurance Maximum Amount shall be reset on or before January 31" of each
subsequent calendar year(s), as applicable, and Operating Company shall calculate the applicable
amount in accordance with the above formula, and Operating Company will provide notice
thereof to Buckeye; provided that, until the determination and notice to Buckeye of the new
Total Performance Assurance Maximum Amount, and the provision by Buckeye to AEP GenCo
of Performance Assurance in such reset amount by no later than February 7 of the applicable
calendar year, the applicable Total Performance Assurance Maximum Amount for the previous
year shall continue 1o apply. Buckeye shall have until no later than February 7 of the applicable
calendat year to provide Perfonmance Assurance to AEP GenCo in the amount reset for the
applicable calendar year. If Buckeye provides Performance Assurance in the form of a guaranty,
Buckeye may substitute the entity that serves as the guarantor by providing a guarantee in the
format of Appendix B from an alternate guarantor, provided such alternate guarantor has a Credit
Rating of BBB- from S&P or Baa3 from Moody’s, and upon the provision of a guarattee from
an alternate guarantor, the guarantee from the original guarantor shall automatically ternvinate
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Section 7.4 of the Apgreement, AEP GenCo’s share of the Cardinal Station
Monthly Prorated Capacity Cost calculated under Section 7.5 of the Agreement,
and AEP GenCo’s costs of consumed emissions allowances under Section 7.6
of the Agreement, times 110% (or if the current budget is not yet approved,
based on 120% of the last approved annual budget); and

5 3)  110% of Operating Company’s and AEP GenCo’s good faith estimate of
AEP GenCo's allocated portion of the expected present value of
decommissioning expenses associated with the General Facilities, including {ly
ash, bottorn ash and FGD System byproducts impoundments, initiatly estimated
at $15,000,000; and

57,600,000 4)  Which amount represents Buckeye’s good faith estimate of its potential
expostte to incrementat costs above AEP GenCo’s charges to Buckeye for
Back-up Enesgy under Article ¢ of the Agreement for replacement energy for
the current calendas year that Buckeye would incur should AEP GenCo default
in providing Back-up Energy under Article 9 of the Agreement to Buckeye;

Minus: !

3 Afler demand from Buckeye, any amounts previously paid to Operating Company
or Buckeye by application of sy previous Performance Assurance provided by’
AEP GenCo to Operating Company or Buckeye for payment of obligations due to
Operating Company or Buckeye from AEP GenCo; and

3 Any amounts previously paid by AEP GenCo for decommissioning expenses
associated with AEP GenCo’s Initial Unit;
Equals:

3 Total Performance Assurance Maximum Amount for AEP GenCo

After providing Performance Assurance, should AEP GenCo’s Credit Rating remain
below BBB- from S&P and Baa3 from Moady’s or if ABP GenCo is not rated by S&P or
Moody’s, the Total Perfotmance Assurance Maximum Amount shall be reset on or before
Jannaty 31st of each subsequent calendar year(s), as applicable, and Operating Company shall
calculate the applicabie amount in accordance with the above formula, and Operating Company
will provide notice thereof to AEP GenCo; provided that, until the determination and notice o
AEP GenCo of the new Total Performance Assurance Maximum Amount, and the provision by
AEP Qenco to Buckeye of Performance Assurance in such reset amount by no later than
February 7 of the applicable calendar year, the applicable Total Performance Assumance
Maximum Amount for the previous year shall continue to apply. AEP GenCo shall have until no
later than February 7 of the applicable calendar year to provide Performance Assurance to
Buckeye in the amount reset for the applicable calendar year. If AEP GenCo provides
Performance Assurance in the form of a guaranty, AEP GenCo may substitute the entity that
serves as the guarantor by providing a guarantee in the format of Appendix B from an alternate
guarantor, provided such alternate guarantor has a Credit Rating of BBB- from S&F or Baa3
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from Moody's, and upon the provision of a guarantee from an allethate guatantor, the guarentee
from the original guarantor shall automatically terminate and be of no further force and effect
(and the guatantor shall have no liability thereunder) on and as of such date of substitution. If
AEP (GenCe provides Performance Assurance in the form of 8 Letter of Credit, AEF GenCo may
substifute the bank that serves as the Letler of Credit provider by providing a Leuter of Credit
from an alternate bank, provided such alternate bank is a U.S. commercial bank or a foreign bank
with a U.S. branch having a long term debt or a deposit rating of at least A~ from S&P or A2
from Moody's and having at least $10 Billion United States Dollars in assets.

(¢)  To secure its obligations under this Agreement and to the extent either
Owner or both Owners deliver(s) Performance Assurance hereunder to the other Owner, each
such party that delivers Performance Assurance (a “Pledgor™} hereby grants to the other party
(the “Secured Party™) a present and continuing security interest in, and lien on (and right of
seloff against), and assignment of, all cash collateral, whether now or hereafter held by, on
behaif of, or for the benefit of, such Secured Party as Performance Assurance hersunder, and
each such party agrees to take such action as the other party reasonably requires in order to
perfect the Secured Party's first-priority security interest in, and lien on (and right of setoff
against), such collateral.

Upen or any time after the occurrence and during the continuation of a
Pledgor’s material breach of this Agreement, the other party holding Performance Assurance
may do any one or more of the following:

(i)  exercise any of the rights and remedies of a Secured Party with respect to
all such Performance Assurance, including any such rights and remedies
under law then in effect;

(i)  exercise its rights of setoff against any and all such Performance
Assurance in the possession of the Secured Parly or its agent;

(iii}  draw on any outstanding Letter of Credit issued for its benefit; and

{iv)  tiquidate all Performance Assurance then held by or for the benefit of the
Secured Party free from any claim or right of any nature whatsoever of the
Pledgor, including any equity or right of purchase or redemption by the
Pledgor.

The Secured Pasty shall apply the proceeds of the collateral realized upon the exercise of any
such rights or remedies to reduce the Pledgor’s obligations under the Agreement (the Piedgor
remaining liable for any amounts owing to the Secured Party after such application), subject to
the Secured Party’s obligation 10 Tetum any surpius proceeds remaining after such obligations
are satisfied in full.

) For Performance Assurance in the form of cash that is held by a party the
interest rate will be, for any day, the federal funds (effective) rate in effect for such day, as
published in the most recent weekly statistical release designated as H.15(519), or any successor
publication, published by the Board of Governors of the Federal Reserve System. Such interest
shall be calculated commencing on the date Performance Assurance in the form of cash is
received by a Secured Pacty but excluding the earlier of: (i) the date Performance Assurance in
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(o)  1f an Owner uses a Major Spare Part to replace an equivalent item which
has been damaged, such, Owner shall have an obligation to cause the repair of such damaged
item, ot to acquire a new jtem in place thereof, if necessary, as expeditiously as possible, and to
transfer the repaired item, or new item, as the case may be, to the original owner for such Major
Spare Part at its original location,

(©)  if the damaged item can be repaired, the cost of loading, {reighting,
unloading and freight charges in respect of such Major Spare Part and/or darmaged item, and the
costs of removal of, and repairs made to, such damaged item, together with all incidental
expenses related thereto, shall be a part of the Cardinal Station Monthly Maintenance Cost.

(d) If the damaged item has been damaged beyond repair, and if such
damaged item is a Property Unit, the entire cost of the retivement and replacement of such
damaged item shali be bome by AEP GenCo and Buckeye in proportion to their respective
ownership interests in such Property Unit; if, however, such damaged item is less than a Property
Unit; the costs asseciated with its removal, and the avquisition of a new item in place thereof,
shall be a part of the Cardinal Station Monthly Maintenance Cost

44, (a} Buckeye shall pay to AEP GenCo in respect of the rights extended by
A¥P GenCo as provided in Section 4.3 a monthly charge for each Major Spare Part associated
with Buckeye’s Tnitial Unit equal to the product of (i) 0.011042, (ii) the fotal gross investment
(i.e., the aggregate purchase price including freight, excise taxes, etc.} of AEP GenCo and AEP
GenCo Associates in such Major Spare Part, (iii) the quotient obtaired by dividing (A) 115% of
Buckeye's Initial Cardinal Station Capacity Reservation by (B) the then Total Net Capability of
Buckeye's Initiat i/nit and {iv) the quotient of (C) one, divided by (0} the total number of
generating units of AEP GenCo and any AEP GenCo Associate which are then in commercial
operation, for which such Major Spare Part is interchangeable, plus one.

()  Buckeye shall pay to AEP GenCo in respect of the rights extended by
AEP GenCo as provided in Section 4.3-a monthly charge for each Major Spare Part associated
with Buckeye’s Additional Unit equal to the product of (i) 0.011042, (ii) the total gross
investment (i.c., the agpregate purchase price including franchise, excise taxes, etc.) of AEP
GenCo and AEP GenCo Associates in such Major Spare Part, (iii) the quotient obtained by
dividing (A} 115% of Buckeye's Additional Unit Capacity Reservation by (B) the then Total Net
Capability of Buckeye’s Additional Unit, and (iv) the quotient for such month of {C) the number
of items of equipment at the Additional Cardinal Station which can be interchanged with a
particular Major Spare Part, divided by (D) the total number of the ilems of equipment at the
generating units of AEP GenCo and any AEP GenCo Associate and at the Additional Cardinal
Station which can be interchanged with such Major Spare Part.

() 1n addition, Buckeye shall pay to AEP GenCo an amount in dollars
sufficient to reimburse AEP GenCo for any amounts paid or payable by it as sales, excise or
similar taxes (other than taxes based on or measured by net income} in respect of the total
amount paid by Buckeye. pursuant to this Section and to enable AEP GenCo, after provision for
such taxes, to realize the net amount payable by Buckeye as herein provided. Buckeye shall aiso
make available to the extent that is practicable to do so space within its portion of Cardinal
Station for the storage of Major Spare Parts. In the event that any amounts paid or payable by
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Buckeye to AEP GenCo pursuant to this Section shall at any time become subject to any income
or similar tax based on or measured by net income levied by any State or subdivision thereof,
then the amount payable hereunder shall be increased by an additional amount which, after
provision for the payment of such tax, will net the amount otherwise payable hereunder.

4.5.  AEP GenCo shall invoice Buckeye proraptly for the monthly charge to be paid by
Buckeye pursuant to Section 4.4 and such invoices shall be paid within fifteen (15) days after
teceipt thereof by Buckeye. Interest shall be paid by Buckeye at the rate of 6% per annum on
any amount overdue.

4.6.  Buckeye agrees that it will purchsse and maintain a suitable stock of spare parts
for Buckeye's Initial Substation Facilitics and Buckeye’s Additional Substation Facilities in
accordance with the practices employed by AEP GenCo for the maintenance of spare parts for
comparable substation facilities at other generating stations of AEP GenCo.

ARTICLE FIVE - WORKING CAPITAL REQUIREMENTS,

5.1, The Owners shall provide the funds required for use as working capital in meeting
paytolls and other expenses incurred in the operation and tnaintenance of the Cardinal Station,
and in buying materials and supplies, and the Owners hereby authorize Operating Company as
their agent to draw upon such funds for expenditures on their behalf necessary to operate and
meintain Cardinal Station.

5.2.  Buckeye shall provide its appropriaje share of working capital requirements, other
than for feel and Consumables in the ratic of 115% of Buckeye's Total Cardinal Station
Capacity Reservation to the then Total Net Capability of the Cardinal Units and AEP GenCo
shall provide the balance. Each Owner shall make the requisite funds available by cash
payments ditectly to Operating Company, by deposits 4o bank accounts established by Operating
Company, by investing in materials and supplies, by prepayments, by purchase of spare parts, or
by a combination of such methods as may be agreed 1o between the Owners from time to time.

ARTICLE SIX - INVESTMENT IN FUEL AND CONSUMARBLES,

6.1. It is recognized by the QOwners that a reasonable amount of coal in stock is
desirable for the Cardinal Station at all times in order to provide adequate fuel reserves against
interruptions of normal fuel supply. The Owners agree to establish and maintain such reserves of
coal in stock of such quality and in such quantities, as Operating Company shall determine to be
required for that purpose.

6.2, Each Owner shall invest directly in a portion of coal in stock for the Initial
Cardinal Station as follows:

(a}  Buckeye shall make such monthly investments in the Initial Cardinal
Station Coal Stock as are necessary to maintain its ownership, after taking into account the
consumption by Buckeye of ifs share of the Initial Units Monthly Ceal Requirement, of that
number of tons of coal in the storage pife or piles equal to the product of (i) the ratio of the total
Buckeye’s Initial Unit Monthly Energy for the preceding twelve-month period to the Total Net
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Requirement of that number of tons of such Consumable in inventory equal to the product of (A)
the Tatio of AEP GenCo’s take of energy from such unit for the preceding twelve-month period
to the Total Net Generation of such unit for the preceding twelve-month period, and {B) the total
tons of such Consumable in the applicable Cardinal Station Consumable Stock.

()  If, with respect 1o any Consurnable, there is a measurable difference in the
rate per kifowaithour of consumptien of such Consumable between any units, the Owners shall
adjust the required investments in such Consumable accordingly.

ARTICLE SEVEN - APTTORTIONMENT OF STATION COSTS.

7.1.  Operating Company shall keep books of record and accounts, on the same basis
for each Owner, covering the sums of money expended for the account of each Owner in
operating and maintaining Cardinal Station. The ailocation of expenses between the Owners
shall be made in the manner set forth in Sections 7.2, 7.3, 7.4, 7.5 and 7.6, the actual allocation to
be made by Operating Company.

7.2.  Unless the Owners mutually agree otherwise, the allocation of all costs with
respect to fuel supply for the Cardinal Station shall be accounted for separately for the Initial
Cardinal Station aad for the Additional Cardinal Station.

(a)  With respect to the Initial Cardinal Station’

@iy All coat delivered to each Owner during a calendar month shall be
charged to such Owner's fuel in stock at either the average delivered unit cost of
all coal delivered to the Initial Cardinal Station during such menth or, if the
delivered unit cost of coal is different for each Owner, at the average delivered
unit cost for such Owmer of coal delivered to the Initiel Cardinal Station during
such month, and, in addition, each Owner’s fuel in stock shall be charged in each
month with the total coal unloading costs incurred by Operating Company for
such menth in the ratio of tons of coal delivered for each Owner. Each Owner’s
fuel in stock shall also be charged in each month with the total coal storage costs
incurred by Operating Company in such month in the ratio of tons of coal in stock
for each Owner at the end of such month.

(ii} The initial Units Monthly Coal Requitement shall be divided
between Buckeye and AEP GenCo in the same ratio for each month 25 Buckeys’s
Initial Unit Monthly Energy and AEP GenCo’s Initial Units Monthly Energy,
respectively, bear to the Total Net Generation of the Initial Units for such month.
Each Owner’s share of the Initial Units Monthly Coal Requirement shall be
separately converted into a dollar amount by using the average cost per ton of coal
in sich Owner’s fuel in stock ai the close of such month and such dollar amount
will then be credited to such Owner’s fuel in stock and charged to such Owner’s
fuel consutned.

(iif),  The Initial Units Monthly Fuel Handling Costs will be divided
between Buckeye and AEP GenCo in the same ratio for each month as Buckeye’s
Initial Unit Monthly Energy and AEP GenCo's Initial Units Monthfy Energy,
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respectively, bear to the Total Net Generation of the Initial units for such month.
Each Qwner’s fuel consumed will be charged at the close of such month with
each Owner’s share of the Initial Units Monthly Fuel Handling Costs.

(b)  With respect to the Additional Cardinal Station:

) All coal delivered to each Owner during a calendar month shali be
charged to such Owner’s fuel in stock at either the average delivered unit cost of
all coal delivered 1o the Additional Cardinal Station during such month or, if the
delivered unit cost of coal is different for each Owner, at the average delivered
unit cost for such Owner of coal delivered to the Additional Cardinal Station
during such month, and, in addition, each Owner’s fuel in stock shall be charged
in each month with the total coal unjoading costs incurred by Operating Company
for such month in the ratio of tons of coal delivered for each Owner. Each
Ovwmer’s fuel in stock shall also be charged in each month with the total coal
storage costs incurred by Operating Company in such month in the ratio of tons of
coal in stock for each Owner at the end of such month,

(i)  The Additional Unit Monthly Coal Requirement shall be divided
between Buckeye and AEP GenCo in the same ratio for each monih as Buckeye's
Additional Unit Monthly Energy and AEP GenCo Additional Unit Monthly
Energy, respectively, bear to the Net Generation of Buckeye’s Additional Unit for
such month. Each Owner's share of the Additional Unit Monihly Coal
Requirement shall be separately converted inte a dellar amount by using the
average cost per ton of coal in such Owner’s fuel in stock at the close of such
month and such dollar amount will then be credited to such Owner’s fuel in stock
and charged to such Owner’s fuel consumed,

(iiiy  The Additional Unit Monthly Fuel Handling Costs wiil be divided
between Buckeye and AEP GenCo in the same ratio for each month as Buckeye's
Additional Unit Monthly Bnergy and AEP GenCo Additional Unit Monthly
Energy, respectively, bear to the total Net Generation of Buckeyes Additional
Unit for such month. Each Owner’s fuel consumed will be charged at the close of
such month with each Owner’s share of the Additional Unit Monthly Fuel
Handling Costs.

(c)  Fuel oil reserves will be accounted for in the same manner as coal stock,
and fuel oil conswmed will be charged to the Owners in the same manner as coal consumed, by
converting the quantities and costs of such fuel oil to the basis of equivalent tons of coal.

(d)  If the Owners elect to allocate ali costs with respect to fuel supply for the
Cardinal Station collectively for the Cardimal Station, rather than separately for the Initial
Cardinal Station and the Additional Cardinal Station, then, unless the Owners mutually agree
otherwise, fuel supply will be accounted for and charged to the Owners, and Fuel Handling Costs
will be allocated, in the same manner as for Consumables and Consumable Handling Costs,
respectively, as set forth in Section 7.3(c).
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Total Cardinal Station Capacity Reservation to (b) the then Total Net Capability of the Cardinal
Units, and AEP GenCo’s share will be the balance.

76. Pursuant to the Federal Energy Regulatory Commission therein called
“Commission™) Firal Rule and Clarification of Policy Statement, issued April 26, 1995, in
Pocket No. PLY5-1-000, whenever reference is made {o costs of energy under this Agreement,
such costs will be understood to inciude the costs of consumed emission allowances, if any,
incurred by the Qrwners. '

Emission allowance cost recovery will be governed by the following provisions,

a) The Owners will use the most current Market Price Index published by the
Cantor-Fitzgerald Envirenmental Brokerage Services to establish the replacement
cost of emission allowances each month. ‘

The Owners intend to monitor the performance of the Cantor-Fitzgerald
Eavironmental Brokerage Service and other indicators of emission allowance
market value, and reserve the right with mutual agreement to change their
selection of such indicator, subject to acceptance by the Commission.

b) The Owners will reimburse each other for emission allowences by in-kind transfer
of allowances. The Owner(s) must deliver such allowances nof later than a date
sufficient to allow the other parly to submit such allowances to the Federal
Envirenmental Protection Agency (herein catled "EPA™). Based on present EPA
8@.583«:5 thie Owners will need to provide such in-kind settlement by Januaty
20™ of the year foilowing any transactions.

c) The generating unit(s) used to compute the number of emission allowances
consumed for a transaction will be the same unit(s) used 1o determine the oui-of-
pocket costs associated with the energy supplied pursuant to the Station
Agreement.

d) The Owners will round fractional amounts of allowances as follows;

From 0.001 - 0.499 will be rounded to 0
From 0.500 ~ 0.999 will be rounded to 1

ARTICLE EIGHT - OPERATION OF CARDINAL STATION.

8.1.  The Cardinal Station shall be operated and maintained by Operating Company as
a single station in accordance with good commercial practices, employed in a manner consistent
with the operating procedures employed by AEP GenCo at the AEP GenCo Generating Stations,
and otherwise in conformity with the terms and conditions of this Agreement, the Network
Integration Transmission Service Agreement, the Nefwork Operating Agreement, and the AEP
OATT. .

8.2,  The entitlement of AEP GenCo and Buckeye in and 1o the yse of the Total Net
Capability of the Cardinal Station shall be determined as follows:

49583, 14
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(a)  Buckeye shall be entitled at any time to that portion of the generating
capacily then available at the Cardinal Siation to the extent required to supply the total amount of
the Buckeye Power Requirement at such time, up to a maximum entitlement equal to 86.9565%
of the total Buckeye's Contraciual Net Capability of Buckeye’s Initial Unit and Buckeye’s
Additional Unit.

(&) AEP GenCo shail be entitled at any time to that portion of the generating
capacity then available at the Cardinal Station in excess of the entitlement of Buckeye thereto at
such time, subject, however, to the rights of Buckeys to receive therefrom Back-up Energy as
provided in Article Nine of this Agreement.

83.  In each hour during the term of this Agreement there shall be delivered hereunder
at the Cardinal Station’s high voltage busses for the account of Buckeye, to the extent that the
total output of electric power by the Cardinal Station in such hour shall be sufficient for that
purpose and otherwise subject to the provisions of this Agreement, that number of kifowatts of
electric power equal to the fesser of {a) Buckeye's Total Cardinal Station Capacity Reservation,
or (b) the Buckeye Cardinal Hourly Demand for such hour. Operating Company shall operate
the Cardinal Siation in accordance with the provisions set forth in Section 8.4,

84, (a) AEP GenCo and Buckeye agree thai the Cardinal Units shall be loaded in
any hour as directed by AEP GenCo, between the minimumm and maximum operating limits set
forth i1 this Section and insofar as it may be physically possible to do so consistent with good
and safe commercial practice according to pringiples of economic dispatch emptoyed by AEP
GenCo at the AEP GenCo Generating Stations, as if the Buckeye Units were other AEP GenCo
Generating Stations.

{b)  When operating the Cardinai Units and the AEP GenCo Generating
Stations according to principles of economic dispatch, AEP GenCo will have the option in its
discrelion to provide Economic Dispatch Energy in order to satisfy all or a portion of Buckeye’s
Monthly Energy provided that Buckeye's Unils were available and could have supplied that
energy from their Total Net Available Capability. AEP GenCo’s election to provide Economic
Dispatch Energy shall not adversely affect or disadvantage Buckeye in any way under this
Agreement,

(¢}  Buckeye shall pay AEP GenCo for Economic Dispatch Energy furnished
in any month an amount equal 4o the product of (i) the total kilowatthours of such Beonomic
Dispatch Enetgy for such month, and (if) Buckeye’s Units Average Fuel, Consumables and
Maintenance Cost.  Economic Dispatch Energy, as determined for each hour, shall be
accumulated and billed on a calendar month basis.

{d) The maximum operating limit of each of the Cardinal Units shall be equal
to the Total Net Available Capability of such unit. The minimum operating limit of each of the
Cardinal Units shall be the lowest level of operation that insures stability of combustion in the
steam generator of such unit at low firing rates.

8.5. Energy genetated each month by Buckeye's Urits, in accordance with the
provisions of Section 8.4 shall be allocated between Buckeye and AEP GenCo as follows:

46E8.14
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Capabitity of Buckeye's Initial Unit, and (jii} 6,576 hours, reduced as set forth in Section
8.6, and the quantity (B} above shall equal the product of (i) 0.130435, (ii} Buckeye’s

Contractual Net Capability of Buckeye’s Additional Unit, and (iii} 6,576 hours, reduced
as set forth in Section §.6;

(3}  for the period from October 1, 2012 through December 31, 2012, the
quantity (A) above shall equal the product of (i) 0.130435, (ii} Buckeye’s Contractual Net
Capability of Buckeye’s Initial Unit, (iii) 2,208 hours, reduced as set forth in Section 8.6
and (iv) the Equivalent Availability Factor of Buckeye’s Units for the peried from
January 1, 2012 to December 31, 2012, and the quantity (B) above shali equal the product
of (i) 0.130435, (ii) Buckeye’s Contractual Net Capability of Buckeye’s Additional Unit,
(iif) 2,208 hours, reduced as set forth in Section 8.6 and (iv) the Equivalent Availability
Facior of Buckeye’s Units for the period from January 1, 2012 to December 31, 2012;

(4)  for each calendar year commencing on and after January 1, 2013, the
quantity (A) above shall equal the product of (i) 0.130435, (ii) Buckeye’s Contractual Net
Capability of Buckeye’s Initial Undt, (i) 8,760 hours, reduced as set forth in Section 8.6,
and {iv) the Equivalent Availability Factor of Buckeye’s Units for such calendar year,
and the quantity (B) above shall equal the product of (i) 0.130435, (ii} Buckeye’s
Contractual Net Capability of Buckeye's Additional Unit, (iii) 8,760 hours, reduced as set
forth in Section 8.6, and (iv) the Equivalent Availability Factor of Buckeye’s Units for
such calendar year;

(5)  the deficiency carried forward to Qctober 1, 2012 will be reduced to [.4
billion kilowatthours and any amiount in excess of 1.4 billien kilowatthours existing on
October 1, 2012, and all rights and obligations of the parties with respect thereto, shall
become null and void as of that date, so that the amount of Back-Up Energy which AEP
GenCo shall be obligated, if required, to furmish for the period October 1, 2012 through
December 31, 2012 shall equal 1.4 billion kilowatthours, plus the sum of (A) and (B) as
determined above, for the period October 1, 2012 through December 31, 2012, and any
deficiency for that period and for each calendar year thereafier shall be carried forward to
the succeeding calendar year and added to the amount of Back-up Energy which AEP
GenCo shall be obligated, if required, to furnish in such year, and any such amount of
Back-up Energy not being so supplied by AEP GenCo in such subsequent year shall be
similarly carried forward info the next succeeding calendar year until such deficiency
shall have been exhausted.

()] Buckeye shall pay AEP GenCo for Back-up Energy furnished in any
month an ametnt equal to the product of (i) the total kilowatthours of such Back-up Energy for
such month, and (ii) Buckeye’s Units Average Fuel, Consumables and Mainienance Cost,

(©) Back-up Energy, for any hour, shali be equal to the amount by which the
lesser of {i) Buckeye Cardinal Houriy Demand or (i) Buckeye’s Total Cardinal Station Capacity
Reservation, exceeds the Total Net Available Capability of Buckeye's Units for such hour.
Back-up Energy, as determined for each hour, shall be accumulated and billed on a calenclar
morith basis.
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(d} In the event that, during any hour, in any calendar year (i) the capability of
Buckeye’s Initial Unit andfor Buckeye's Additional Unit shall be curteiled, andfor Buckeye’s
Initial Unit and‘or Buckeye's Additional Unit shall be removed from service for any reason,
including preventative maintenance ancd/or repairs, shortages of fuels, or as a result of laws
and/or reles and regulations affecting emissions of pollutants, discharge of wastes, or other
environmental conditions, and (ii) AEP GenCo shall riot at such time be obligated to furnish
Back-up Energy pursuant to the provisions of subsection (&) of this Section 9.2, AEP GenCo
shall, to the extent that it determines that it has electric power and energy available from its own
sources or can obtain electric power and energy from systems with which #t is directly or
indirectly interconnected, supply Replacement Energy lo the extent required io supply, in
addition to other power and energy then supplied by AEP GenCo to Buckeye under this
Agreement, the Buckeye Power Requirement, and Buckeye shall pay to AEP GenCo for such
Replacement Energy, the PIM market price for energy for such hour (currently the PIM
locational marginal price or LMP) and any additional out of pocket costs which AEP GenCo
reasonably incurs in supplying such power and energy for such hour, including charges under the
AEP OATT, delivered to the Cardinal Station’s high voltage busses ot such other delivery
poini(s) as Buckeye and AEP GenCo shall mutually agree, and no capacity charge shall be
payable by Buckeye to AEP GenCo for Replacement Energy femished pursuant fo the
provisions of this subsection ().

(e} Replacement Energy, for any hour in which AEP GenCo is not obligated
to furnish Back-up Energy, shall, if AEP GenCo supplies Replacement Energy, be equal to the
amount by which the lesser of (i) Buckeye Cardinal Hourly Demand or (ii} Buckeye's Total
Cardinal Station Capacity Reservation, exceeds the Total Net Available Capability of Buckeye's
Units for such hour. Replacement Energy, as determined for each hour, shall be accumulated and
billed on a calendar month basis.

0 In the event that, pursuant to the provisions of subsection (a} of this
Section 9.2, it is determined that, for any calendar year, AEP GenCo is not obligated to provide
Back-up Energy for all or any part of such calendar year, the amount of Back-up Energy that
AEP GenCo is obligated to provide for such calendar year shall be applied beginning with the
first hour of January 1 of such calendar year and applied thereafter to each immediately
succeeding hour until AEP GenCo’s obligation to provide Back-up Energy for such calendar
year is satisfied. Replacement Energy shall be provided beginning with the first hour of such
calendar year after AEP GenCo's obligation to provide Back-up Energy for such calendar year is
satisfied and applied thereafter to each immediately succeeding hour wntil AEP GenCo's
obiigation to provide Replacement Energy is satisfied.

9.3.  If Buckeye's Initial Unit or Buckeye's Additional Unit is out of service during
any hour the auxiliary power requirements, if any, for such uait shall be deemed to have been
supplied for such hour from the remaining Buckeye Unit if such unit is in service during such
hour and from the AEP GenCo Back-up Stations if both Buckeye Units are out of service duting
that hour,

9.4, In addition to any amounts to be paid by Buckeye pursuant to this Article Nine,

Buckeye shall pay o AEP GenCo an amount in dollars sufficient to reimburse AEP GenCo for
any amounts paid or payable by it as sales, excise or similar taxes (other than taxes based on or

749688, 14
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H Effective June 1, 2015, Buckeyc shall be attocated $3 000,000 of banked
Capaeity Credits dollars based upon the historic availability of Puckeye's Units prior 10 such
date.

(g The Cwners have agreed upon the allocation of Capasity Credits throngh
May 31, 2015 pussuant 1o the PIM Services and Cost Allocation Agreement, dated as of
November 14, 2013, by and betweert AEP GenCo and Buckeye; and such agreement supersedes
the default allocation proviged for under this Section 10.1 fo the period tnrough May 31, 2013.

10.2. Unless the Owners mutually agree otherwise, Anciltary Services shall be
allpcated to the Owner from whose entitlement to the capacity and energy of Cardinsl Station
such Ancillary Service was generated oF produged. With respect to a1y Ancillary Service
produced by Cardinal Station that cannot be Slearly identificd as genetated of produced from the
entitlements of the Owners to the capatity and energy of Cardinal Station, then such Ancillary
Service will be allocated as Tollows: {a) such Ancillary Serviee associated with AEP GenCo’s
Initial Unit shall be allocated 100% 10 AEP GenCo, (B) such Anciilary Service asgociated with
Buckeye's Tnitial Unit stiall be aliocated 86.9565% to Buckeye and the remainder shall be
gliocated to AEP GenCo, and {c} such Ancillary Servite associated with Buckeye's Additional
1Jnit shall be allocated B6.9565% 0 Buckeye and the remainder shall be aliocated to AEP
GenCo. The Qwiers have agreed upont the allecation of Ancillary Services through May 31,
2015 pursuant te the PTM. Services and Cost Allacation Agteement, dated as of November 14,
2013, by and between AEP GenCo and Buckeye, and such agteement gupersedes the default
allocation provided for under this Section 10.2 for the peciod thtough May 31, 2015.

ARTICLE ELEVEN - DELIVERY SERVICE.

11,1, AEP GenCo will delives, and Buckeye will receive, at the Cardinal Station’s high-
voltage busses 2l electric powet and energy {including 2l related Ancillary Services) which
Buckeye is enfitied to receive under tais Agresment. Buckeye will make arrangements for the
sransmission of such power and energy 10 delivery potots catablished by Buckeye for that
purpose from time o time, AEP QenCo wilt coperaie with Buckeys in establishing delivery
points for such power and SRETEY in ascordance with the terms af this Agreement, the AEF
OATT, and rppliceble law,

112 (@ In order o provide for the sale of powel. and the energy related thereto, bY
the Buckeye Members, at wholesale, of by Buckeye, at wholesale t© customets other than the
Buckeye Members, Buckeye Bulk Power Delivery Poinis may be established in accordance witht
the AEP DATT and applicable 1aw.

b) Buckeye MaY, by giving AEP GenCo such reasonable notice as shatl be
outually agreed upon by the parties, consistent with the standards and practices of the applicable
fransmission providet under the AEP QATT, schedule hously amownts of power to be delivered
by AEP GenCo or on AEP GenCo’s behalf by the applicable (ransmission provides under the
AEP QATT at the Buckeye Bulk Power Delivecy Paints. The parties shall tske all steps

necessary to minimize deviations between actual and mnren:_nnnnzﬁnaw awmcowvaionmnm
energy- . .
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(c) Buckeye Additional Scheduled Delivery Points Howrly Demand for any
hour shali mean the total pumbet of kilawstes of demand soheduled for such hout by Buckeye for
delivery in accordance with the provisions of Subsestion (6) of this Section to the Buckeye Butk
Power Delivery Points. In the event scheduled service o a0y of the Buckeye Bulk Power
Delivery Points is interrupted or affected in any hour for Aty reasen, ¢ that the total pumber of
kilowatts of power scheduled for delivery to such Buckeye Bulk Power Delivery Points for such
tour cannot be delivered, the Buckeye Additional Scheduled Delivery Points Hourly Demand at
such Buckeye Dulk Power Delivery Points shall equal that portion of the scheduled avaounts of
power which can be deliveresd, oF were delivered pursuant 1o & revised schedule, in such hour.

) ) () For gll purposes of this Agtoemens, Buckeye Additional Scheduled
Delivery Points Hourly De shall be considered i be jnciuded in the Buckeye Cardinal
Hourly Demand.

(e} The amounts bf power and the associated amounts of energy scheduled for
delivery in accordance with the provisions of Subseetion 11.2(b) heretnabove to the Buckeye
Bulk Power Delivery Points shall, for all purposes of this Agreement, te considered 8 portion of
the Buckeye Power Requireraent.

11.3. MNothing contained in this & greement shall be construed 1o restrich limit ar waive,
directly of by implication, any rights which Buckeye may have under the AEP OATT or
appliceble law with respect to the establishment of delivery points for the receipt of any power
and energy (including any related Anciliary Services) that Buckeye may be entitled to under this

Agreement.
ARTICLE TWELVYE - FUNCTIONS OF QPERATING COMPANY.

12.1. Operating Compaty shalt operate and maintain the Cardinal Station in accordance
witly the provisions of this Agreetncat and in conformity with the provisions of the Network
Integration Transmission Service Agreemert, the Network Operating Agreement, and the AEP
QATT. In pperating and roeintsining the Cardinal Station a3 aforesaid, Opereting Company
shail act without compensation and only as agent for the Ownets. All funds received and
disbursements made by Operating Company in connection with the operation and maintenance
of the Cardinal Giation shall be for the account of the Qwners as their intetests and obligations
shall appeat fereundet.

132, Each Quwner has purchased at the pat value thereof 250 shares of capital stock of
Operating Compaiys represening 50% of the authorized number of such shares. either Owner
shall sell, assign of ofherwise dispose of its share interest in Operating Company except 88 a0
entirety to a successor 1o substantially all its assets, property and busirness o o the other Owner
for cash in the amount of the par value thereof of, in the case of Buckeye, to the Trusiees, of
either of thent, under the Buckeye Mortgage. ln the event that (1) AEP GenCo desires 10 sell ARR
GenCo's {nitial Unit and/or assign its interest in this Agreement 10 & person oF entity that is nat
an affilinte of American Elestrie Power Companys Tng., o (ii} there is a material breach of this
Agreement by AEP GenCo, including, but not limited to, a failure by AEP GenCo to provide
Back-up Bnergy © Buckeye in agcordance with Article Nine of this Agreement, AEP GenCo
chait sell, at par value thereof, 83 of its shares of capital stock of Operating Company to Buckeye
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129. {a)  As soon as practicable after the end of each month, Operating Company
shall furnish to Buckeye and to AEP GenCo a statement setting forth in reasonable detail the
amounts to be paid by Buckeye and AEP GenCo to or for the account of Operating Company
hereunder, including the amounts to be paid by Buckeye to AEP GenCo for Economic Dispatch
Energy supplied by AEP GenCo during such month, in accordance with Seclion 8.4 hereof.
Buckeye and AEP GenCa shall pay the amounts respectively to be paid by them within fifteen
(15) days after receipt of such statement.

(&)  Buckeye and AEP GenCo recognize that as much as fifteen (15) days may
be required after the close of each calendar month to assemble all the data required to compute
and render a final statement. Accordingly, Operating Company may, at its option, ot shall upen
request by the Owners, render an estimated statement to the Owners promptly after the close of
cach month, using the then available data. In such event, any necessary adjustments to conform
such estitnated statement to the final stalement shall be submiited at the time when the estimated
statement is rendered for the next succeeding month.

(¢}  In addition to any amounts required {o be paid by them to Operating
Company hereunder, Buckeye and AEP GenCo shall pay Operating Company such ameunts in
dellars as shall be sufficient to reimburse Operating Company for any amounts paid or payable
by Operating Company as sales, excise or similar taxes (other than taxes based on of measured
by net income) in respect of the total amounts respectively paid by AEP GenCo and Buckeye
hereunder and to enable Operating Company, afler provision for such faxes, to realize the net
amounts payable by AEP GenCo and Buckeye as herein provided, .

12.10. Buckeye and AEP GenCo shall have the right, at any reasonable times during the
tert of this Agreement, and any extensions thereof, and for five years thereafler, to inspect all
books, records and accounts pertaining to the operations of Cardinal Station for five years
immediately preceding such inspection, and to make such audits thereof as Buckeye and AEP
GenCo may deem necessary in their respective interests.

[2.11, Operating Company has entered into an agreement dated as of January 1, 1968
with American Electric Power Service Corporation to obfain special services required as an
incident to the operation of Cardinal Station. In the event that Awmerican Electric Power Service
Corporation is no longer able to provide any or all of such special services to Operating
Company because of regulatory constraints resulting from the AEP Corporate Separation, AEP
GenCo shall enter into an agreement with Operating Company to provide such special services to
Operating Company o the exient that American Electric Power Service Corporation is no longer
able to provide such special services as a result of the AEP Corporate Separation.

12.12. Operating Company is hereby autheorized to obtain materials, labor and such other
services as it considers necessary in connection with the performance of the functions to be
performed by it hereunder from such sources or through such subagents as it may designate.

12.13. {[reserved).
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ARTICLE THIRTEEN - CARDINAL STATION OPERATING COMMITTEE,

13,1, There is-established hereunder a Cardinal Station Operating Committee consisting
of five members to exercise the responsibilities specified in Section 13.5 and to perform such
other duties as may from time to time be assigned to it by the Board of Directors of Operating
Company.

13.2.  Each Owner shall appoint two authorized representatives to act as members of the
Cardingi Station Operating Committee and shall designate alternates whe may act in the absence
of such representatives, and each Owner shall, in alternate years, appoint the fifth member, who
shall serve as the Committee Chairman, Each Owner shall evidence such appointinents by
wmitten notice to the other Owner and, by similar notice, either Owner may change its
representatives of its altemates on such Committee at any time. Each member of the Cardinal
Station Operating Committee may invite one other person, who need not be a member of his or
her organization but shall be acting as his personal advisor, 1o attend certain meetings of the
Cardinal Station Operating Committee as such adviser for the purpose of assisting him or her in
respect of matiers scheduled to be considered thereat by prearranging such attendance with the
Committee Chaisman.

13.3.  The expenses of each member of the Cardinal Station Operating Commitiee shall
be borne by the Owner he or she represents.

134, The Cardinal Station Operating Committee shall hold regularly scheduled
monthly meetings and may meet at other titmes upon call of the Chairman of the Committee.
Any regularly scheduled meeting of the Committee may be omitted but only by unanimous
consent of all members thereof,

13.5. The responsibilities of the Cardinal Station Operating Commtittee shall include
periodic reviews of Cardinal Station operation and performance with the plant manager thereof,
including any problems encountered by plant manageient in connection therewith,

13.6. OQperating Company shall make available to the Cardinal Station Operating

Committee studies, reports and recommendations received upon the performance of engineering
and special services obtained by Operating Company pursuant to Section 12,11 and 12,12,

T4968E 14



T(88%6rL

"aq Ausll 950 9 st ‘pungai 1o Juauried puomIppe o1 Alued Auw Jo siySi oy coipnfard o1 10 Aued
Aue AQ 9582[31 10 JIATEM B J09)J2 O PANLISUCD 34 {[WYS ¢ ¢ UONIIG SIY) JPUR PIAIA02] 10 IPBUL
juowiked oN 2q Aviu 9s5us 9y 58 ‘punyds 10 juswded [uciIppE 0} WaY) JO LIS o sySu Ay
oarpnfard Amw un ur jou [[eys pur w2yl Jo 1 Kq Joarna v 5B papuEBal oq 10U |[eys uoneInqe
sans o) 1013d £qesdy parejdwamiod s¥ unowe pajndsip 1o junowe Aue jo Aued Buiq au) Aq
sawreidaou 911 J0 Junows pandsip 40 Junowy Aue jo Aped parng syi Aq wowed oy, oq Aww
25€3 91 e ‘punyai 1o juswArd quanbasqns Kue jo a1gp oyl o} arep wewded sy wouy pred 2q Jeys
wmuty 19d 94,9 3¢ 159IG] ST USIQ ALY O} P[AY MNOLLB SU) UBY) 559] SeM “Aue Ji ‘pred Junowe
pandsip ay1 yowm £q Junowr Aue A)sed Suiiiq 2y 03 Aed eys Aued pajjiq Im puy “anp u3sq
2ABY G1 PJ2Y JUNWE 2173 JO 55903 Wt Aued pay|iq oy Aq pred apndsip ul Junowty 2yt jo uonred Aue
punyaz 1jeys Aued ugiq a1 Andsip g Jo UOHEURUSASP usds] “9'S[ UONOAS JO SN AT Yhm
SOUBPIOIOR W UOHBIIQIR ) PaRNLQNS 84 [{RYS YIMAIDY) GOTIOUUCY UL SoNss] 4] puw ‘pandsip
s1 anp aq 03 Aaud Burjiq auyy £q PoUIE]? JUNOWE AUE AyMm SLOSBRI SY) JO JUIWEIS Uapiim ¢ Lued
Buiq 24 0} Jearap Jyeys (q) pue oindsip vy wwnowy Aue jo yred Aug 1o (|7 1530.d sapun Aped
Furgiq oy of Avd Lewr (4) W SUES oY) 18 PU¥ NP 3G 0F SHUIPE 1 YIM JOUIY) JUNGWE k)
fed [reys Aued peqiiq oy juswided yons 10] paxy uikiay 9jep 941 01 Joud 10 UC Uay) JOpUnaIay
way JO Jayns Aq spewr 3q o1 juawked Aue Jo wnoum i Jo o2dsal Ul 0QUID AV pue
akayong usamaq uomida 36 39ue)JIp 20 SIndsIp ¥ 54 {[EYs 1R dwl Aug B J1 §'g]

‘popianid a1y St UAATT aaniou £q 0Quan JAY pud 94ang o3 apraoid
[IEys Auedwos Suesadg $8 SSAPPE YONS 03 a9KAIss A15Anep JYInuas0 paziudozar Ajvuosu
10 [IBW PALJIEA0 ew pasisidal AQ Juss 10 JuSpIsalg SI of uosied wi pasAliep i spadsa
(% w waogns 9q geys ‘Suedwoy Suywad) O p ‘pue Fuptim UL 0D dHY Anow Aew
akayang Yoym JO §51ppe amanbasqas £ue 10 ‘6ZZLp OO “SNQUINO) “pivAdjnog yosng LL99
18 901350 5 0} 991AI9s Asaal[ap 1ydnuoAe paziuFodss A[jeuonEy 1o [ PIYTLAD T8 PALAISEA
Ag 098 10 ‘O Du JuUsprsasd SN 01 Uosad Ul PaIaANRp Ji sjoedsar e ul [uIRINS aq [[BYS
afaong o3 i ‘Tupum ul shejong Apnou Azw ojuen JEV YOIy JO SSRIppe juanbssqns Auw
18 10 ‘Szh OO “Snquinjel) ‘ezeld SPISISAIY [ Je 901J0 SI Je Ji 0] PISSAIPPE RIALS ARAIED
WEreA0 poziuSoons A[PUONEU 10 [[RWl PAYIHSD ‘jrewl parajsidar Adq Juds J0 JuopIsdld A
10 JUAPISAL ANA SAURDAXT “WAPISaL S)1 03 uosiad w) paraAnjap §) s1oadsar [ up Jutogins aq
[jegs ‘opusD JEV 01 jt ‘ue Tuniim UEAq [[BS WAuanDY S I9PUA SIINOE Y 45)

‘uonaIpspnf Buragy Auoying
fioremdar Lue 105eq s0 £q wonor Fumsus Auv woy ynsat guys 30 padueyo of 5B suomIPuOY
pus suus} i 9q J[eys ojerey Aued Auw £q parapudl 3q [1EYS IMAIDS YDA JSPUN SUONTPUOD pup
sunis) oy “Aued Lug £q uopor yons Aue §o JusA3 oy uy ‘pue sjendoldde wRep [lpys Aned yans
58 LLYO JiV #B 10 ‘uewadiBy Funniad) dH0MpaN sy uswndy uoissiusug.j, uonerdau
HIOAIN St JO 10 Juswsdy SHE JO UOPIpuoD 1o uus Aue 0) 13adsar yum uagorpsun{
Fuawy Auoyne AoyenSar Aue Wi STUY YOTS oxuu J0 ‘240jeq UOIOE YONS Syel &1 PIUY
aq “opasay Aued S0 yavae o) gonou v Joid jo Karap uodn Heys o119y Aued Aus uat;
‘passanbal 0s s35ueys 10 2ueia feUOTIPPE AUB 0} 33138 J0U [|BYS MIAIAY sensed oy Jey uand oy
up ey 1yuny paptaoad pus tadueyo yons o3 doiid parsixa yorym [ LvQ 4V 24l pue “quaniaoidy
Funwiady JIOMIAN 24} NeWoNRTY IIIAI9G UOISSILISEL, uopBITalu] omIeN ay uewanly
SIY1 JO SUOHIPUOD PAIB[SLLAIUI AUl JO [[¥ JOPUN SuSPING Pud SIJOUD] ueIMIay sdrgsuoueia
aAnmez a3 ‘@8upye yons Jo By o W ‘2U0Is 01 JqBasap 10 AIuSS924 JGPISUAD [JBYS 0JuUID
JEY 1o skoxong Isyns yswym safusyo 10 a8usyo reuoippy Lue 0y joedses ynm yue pood
ur senodau [eys pup sfueqo yans Jo I g UL LIVO JaY M pus uswanly Sugmadg

Ly

P1'8396bE

JIOMIIN A JuownoiBy 231AKS uolssiusuel] uonwifalul yiompea oY Jo pue juawandy
ST} JO SUQTJIPWOD PUE SULIY) S} MILADI ‘ODU[} JHV JO 10 24030ng JO 151ba1 ) 18 “[[8YS O12a]
satped oy vay ‘vonaipstml Fupasy Auoyine Loj[edar v jo s3pio jrurj o) jusnsind Suipsesoid
yons Aue ut padueyo 9q 0 paannba 3q &S ‘opusD JTV 03 feong Aq 10 ‘¥xpong o1 oDuI
dav Aq papraoxd 9q [{pys 591A39S JL0I[ AWM JIPUR UCHIPUOS 0 WIF) AU 10 [IVO JOV
Y} 10 “twaweudy Funesd() FIoMISN Y WWIWINTY ARG UOISSILESURLT UOReIISIu] YIoMIaN
A 10 USWRAKEY S|yl JO UOIIPUOD 10 UL} Auw Ji jel) ‘1oAamoly ‘papiacid Soures syl pusjep
0] $UI0JS 152q Jay; osn puw 2913do0d m soned oy ‘Aousde Alowindar uv s10jeq Burpasaoid
v J0 {Juswaaidy sty 03 AUud B JO S0URSUE Y1 19 LwL) 1ay10) 100lqNs 3yl 2W0saq fleys ey
ST} JO UGIPUGO 10 eI AUB 1BU) JUBAS 341 W ey ode oy samaed oyl 'ggl

uowardy syl 01 Aued 19y10 Aue o) JuswdY
siyl o) Aued yons Aq Juowanudy SN ASpUN PAySRIN 221AIIS L0 Aue of 3|qeondde
‘(s)agnpayss axer Jo jyue} Fwipasixdas toud Aue je 10 ‘uewaaidy s Jo uosiacid Aue ‘ued
ut 1 3|0y Ul “epasiadng o) paudisep (s)ainpaspas ales so JJud Luw sesiward oyp v wonopsuml
Buraey ALousde Arojgndor fue o3 Juily 107 wwgns o) ‘wonoe 1910 e} 0] 10 0] uoyesydds
oBW O} U] 0} AWy Wolj pus Wy} AuB 18 “papnua g [jeys o1y Ausd Auw jegy pooisiapun
Agssaxdxe s1 3f  (s)enpeyos @pwa jo uw Juiposiodns yons Aue Aq paygpow o padumyo
9q Amw awes ay) sv Jwawsdy sup Jo suowsiaoid syt Jo |8 03 103fqns g |[eys (S)INpsyos
aes S0 Jyies Surpasiadns opquoidde yons Lup sopun 1o/pug WAwWOMTY SHp Jopun IVNALS
PUB "0JAIAY 20uIIGIA AQ wrdisy pajeiedioou s yoRm Jo yoee ‘sasnucid oyp ug uopdlpsunf
aawy [|eys s8 sopousTe 10 AousBe A10)sndar yons Aq SAU0SJES SPRW pue Buipy Jof paidosde
(s)ampayns 2 3o gypw Fnpesiadns oiqeaydde Aup a0 usuwsidy s1p) jo suopsiaokd aip
YIIM OUBPIOOJE WY IS 3} JA[I29) O} WIU 3 10} PUE 2A33ONE O) PAISIUNG IDIAISS JLIIIN3
10] aQuag JAV Aed 03 522138 akaxong e ‘Swes Iy 9A1201 01 WU Ap Jof pue akaxyong Aq
OOuID JAY O PIYSKUTY JDIAIRS LSS 10] 28eng Aed 0} 92188 0DURD gHVY TS

‘mu) AQ pasmnbad aq |[eus sy uonaipsun| Surawy sanoyne
Kopendas jo spacudde 1o suonEzioynt yons jo pannbal se awn 03 swy wogy diao g o)
10alqns o ([Bys oauay Aned Aus Jo uonsiigo Aue jo souruuagied sy, 01391 soadsal Yim oxwl
1ayyeasay [1eys uondpsiml Butaey fuoypns Aojendar fue S8 UONIE [MIMB] 1IN ©) 3920qns e
PUE 10V JaMad [BI9P,] M) JAPUN UOISSILIOS Aroj|nBay AFreug 1esapsy] o) jo ueyoipsung Au;
o0} 103[qns 5103dsa1 UMD Ul 918 ‘19UNS opaesiadns Jo Apoquis [[BUS Y21YM I[NPILIS eI 10 Jjue;
Aup pue 11V 4TV 2y Jusipaidy Sunmindn yiomiaN AUl JUsluRaIdy o01AIDg HOISSIUSURLY
uonsiBau] NIomioN oy ‘uowendy sup jey ozwdoods oy samaed ayy 1Sl

"TVEANTD - NTdLALE ATOLLYY

IS} [BUOHIPPE YoNS JO
pu2 2y} 01 1011d s1Eak (£) UIAIS YY) S53] 10U TUAWAATY ST JO ‘UONBUILS) S0 ‘UL [EUORIpPE
Y J0 uosuNa Ay Jo 109dsa1 Ul suonenoFau FIUSWNNOD ([BYS ODUID JHY pue Laydng
'9Z0Z ‘1€ Jaquasacy uo wrd 6651 [UN SUIMUNUCD PUB IA0QE YUIOJ 195 St UL [BNIUF Hp JO
uonsdxs sy ugdn Junnndaq uus) [LUORIPPE uv JOF ARy (1) PUR 'ZI0T ‘0f quiaidasg vo
‘ur'd 6516811 [ [N puE 0] PALINNI0 JUIWIALAY woNelS ) ¢} [ 'ON IUAWPUIWY Jo 9Bp ATIS)R
YL YAIYM U F)BP YL WIONE WAL JRIIGT UR (1} 10§ SnUNUCD [[BYS JuawmaSy SYL TPl

"INEWIIZEDY 40 WHAL - NEELHNO4 TTILLYY

9


http://co.fi

48

156, Any controversy, claim, counterglaim, defense, dispute, difference or
misunderstanding arising out of or relating to this Agreement, or the breach thereof, shall be
settled by arbitration before three arbitrators one of whom shall be named by Buckeye, one of
whom shall be named by AEP GenCo and the third of whom shall be named by the two
arbilrators appointed by. Buckeye and AEP GenCo, respectively. In the event that the two
arbitrators so appointed shall fail to name a fhird arbitrator within thitty (30) days after the date

(ng to the subject matter hereof, provided, however, that nothing herein contained shali (a)
preclude, or be deemed to preclude, any party to this Agreement from taking action contemplated
by this Agreement before, or making such filings with, any regulatory authority having
jurisdiction with respect to any term or condition of this Agreement or of the Network

15.7. The failure of any party hereto to insist in any one or more instances upon strict
performance of any of the provisions of this Agreement or to take advantage of its rights
hereunder, shall not be construed as a waiver of any such provisions, or the relinquishment of
any such rights, but the same shall continue to remain in full force and effect.

15.8. (8)  AEP GenCo shall not be held responsible or liable for any loss or damage
to Buckeye or any Buckeye Member on account of its failure to perform any obligation fo be
petformed by it hereunder at any time, caused by Act of God, fire, flood, explosion, sirike, civil
or military authority, governmental action or inaction, insurrection or riot, enemy afiack,
malicious mischief, act of the elements, failure of equipment, or any other cause beyond its
control or failure of any portion of Ohio’s Bulk Transmission Facilities and/or other facilities
used to deliver Cardinal Station power and energy, provided, however, that AEP GenCo shall
use its best efforls to resume with utmost dispatch the performance of any obligation hereunder,
the performance of which is excused by this subsection.

[t:)] Buckeye shail not be held responsible or tiable for any foss or damage to
AEP GenCo on account of its failure to perform any obligation 1o be petformed by it hereunder
at any time, caused by Act of God, fire, tiood, explosion, strike, Es.ﬁ or military authority,

its facilities or the facilities of any Buckeye Member, provided, however, that Buckeye shail uge
its best efforts to resume with utmost dispatch the performance of any obligation hereunder, the
performance of which is excused by this subsection, Failure of Buckeye to make capacity
available to AEP GenCo hereunder because of the aforesaid conditions of this Agreement shal
hot relieve AEF GenCo of its obligations to furnish Back-up Energy or to make payments to
Buckeye as herein provided,
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{c)  Operating Company shall not be held responsible or liable for any foss or
damage to AEP GenCo, Buckeye or to any Buckeye Member on account of its failure to perform
any obligation to be petformed by it hereunder at any time, caused by Act of God, fire, flaod,
explosion, strike, civil or military authority, govemmental action or inaction, insurrection or riot,
enemy attack, malicious mischief, act of the elements, failute of equipment, o any other cause
beyond its control or failuge of any portion of Ohio’s Bulk Transmission Facilities and/or other
facilities used to deliver Cardinal Station power and eneigy, provided, however, that Operating
Company shall use its best efforts to resume with wtmost dispatch the perfermance of any
obligation hereunder, the performance of which is excused by this subsection.

(dy The parties hereto hereby recognize that if either Buckeye or ARP GenCo
shall be precluded by any of the reasons specified in the foregoing Jorce majenre provisions of
this Section 15.8 from carrying out its obligations under this Agreement or any of the agreements
referted to in this Agreement, some altemative arrangement may be necessary for the delivery of
power to Buckeye Members and, in case such an alternative arrangement becomes necessary

under such conditions, it is the intention of the parties hereto to negotiate in good faith some

generating stations of AEP GenCo within the State of Ohio under terms approximating, as nearly
us practicable in the light of then prevailing conditions, those cotitemplated herein and in the
Network Integration Transmission Service Agreement, the Network Operating Apreement, and
the ABP OATT.

15.9. This Agreement shall not be assigned by either Buckeye or AEP GenCo, except to
a successor to substantielly all of itg assels, property and business, without the prior written
consent of the other party; provided that either Buckeye or AEP GenCo, or both, may assign its
tight, title and inferest in, to and by virtue of this Agreement, including any and all extensions,
renewals, amendments and supplements thereto, to a trustee or trustees, individual or corporate,

as security for bonds or other obligations or securities, without such trustee or frustees assuming

right, title and interest of the assigning party in, 1o or by virtue of this Agreement in connection
with any proceeding (whether o7 not Judicial) to realize on any security provided for said bonds
or other obligations or securities to any purchaser of any part of such security, It is further
expressly stipulated snd provided that no assignment by either Buckeye or AEP GenCop 1o any
other person or party of any of thejr rights or iterests under this contract shall have the effect of
relieving Buckeye or AEP GenCo, as the case may be, from full lisbility and financial
Tesponsibility for performance (both before and after any such assignment) of all the obligations
and duties _._n..dE Provided and imposed upon Buckeye and AEP GenCo, respectively, nor shali

Mortgage. Subject to the faregoing provisions of this Section, this Agreement shal] inure to the
benefit of and be binding upon the parties hereto and their respective stccessors and assigns.
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shail each have been filed with, and accepted for filing without material
mydification or condition by, the Federal Energy Regulatory Commission under the
Federal Power Act as a rate schedule, or as a supplement to a rate schedule, of Ohio
or AEP GenCo, as applicable;

(b)  Buckeye, Operating Company and AEP GenCo shall each have
caused this Amendment to be executed by their officers thereunto duly authorized;

(c)  The closing of the AEP Corporate Separation;

{d}  Approval of this Amendment by Buckeye’s [enders under the Buckeye
Mortgage, if such approval is required;

(e}  The executiont and delivery to Buckeye by American Electric Power
Company, Inc, of the form of guaranty attached to this Amendment as Appendix B;

pproval of this Amendment by Buckeye’s Board of Trustees;
A i of this A d t by Buckeye’s Board of T

(g)  Unless waived by Buckeye, approval of an amendment to the Buckeye
Mortgage by Buckeye’s lenders (I} modifying the events of default thereunder so
that defaults by AEP GenCo under this Amendment or the bankruptcy or
insolvency of AEP GenCo do not constitute evenis of default under the Buckeye
Mortgage unless such events cause a material adverse effect on Buckeye’s financial
condition, or eliminating such events of default From the Buckeye Mortgage, and (ii)
removing certain restrictions on Buckeye’s ability to borrow on an unsecured basis;

(h}  Approval by the Federal Energy Regulatory Commission of market
based rate authority for AEP GenCo and the effectiveness of the PIM Services and
Cost Allocation Agreement dated as of November 14, 2013 between AEP GenCo and
Buckeye; and

I
()  Release of Chio from residual liability under the Station Agreement
pursunant to Section 4(c) of the Assignment and Assumption Agreement between
Buckeye, Ohio, AEF GenCr and Operating Company dated as of November 14,
2613.

This Amendment constitutes the entire agreement between the parties hereto with
respect to the matiers covered herein.

This Amendment shall be governed by, and construed in accordance with, the laws
of the State of Ohio, exclusive of conflicts of laws provisions.

IN WITNESS WHEREQF, the parties have execuled this Amendment as of the date first

written above.

749638.14

AEP GENERATION RESOURCES INC.

By:._ /s/ Charsles E. Zebuia

Name: Charles E. Zebula

Its: President

CARDINAL OPERATING COMPANY
By: _fsf Anthony J. Ahern

Name: Anthony J. Ahern

Its: Execulive Vice President
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BUCKEYE POWER, INC.
By:.__/s/ Anthony J_Ahem
Name: Anthony J. Ahemn

Its: President and CEO
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A3

Tax Parcel 50-01530-000, 6.484 acres;
Tax Parcel 50-01534-000, 8.33 acres;
Tax Parcel 50-04064-000, 76.78 acres;
Tax Parcel 50-00847-000, 37.402 acres;
Tax Parcel 50-01565-000, 43,022 acres,
Tax Parcel 50-01563-000, 373,54 acres;
Tax Parcel 50-00949-000, .95 acres;
Tax Parcel 50-00852-000, 146,13 acres;
Tax Parcel 50-00837-000, 39.116 acres;
Tax Parcel 50-00838-000, 23,283 acres,
Tax Parcel 50-05019-000, 236,658 acres;
Tax Parcel m?cowum.oor 6.943 acres;
Tax Parcel a%.w,.a.mw acres;

Tax Parcel 50-00374-000, 236,254 acres;

1,046 acre parcel, no tax parcel number identified, D.B.V. 625 Page 132,

Tax Parcel uc.oaomm.oco. 188.10 acres;
Tax Parcel uo.cchmac-coo. 57.564 acres,
Tax Parcel 50-00831-000, 29,52 acres;
Tax Parcet 50-00944-000, 2.33 acres;
Tax Parcel 50-04038-000, 35.26 acres;
Tax Parcel 50-04042-000, 4,51 acres;
Tax Parcel 50-00296-000, 44.40 acres;

Tax Parcel 50-00295-000, 47 48 acres;

A4

(36) Tax Parcel 50-00294-000, 119.42 acres;
(37) Tax Parcel 50-00300-000, 30.85 acres;
(38) Tax Parcel 5¢-00038-000, 29 acres;
(39} Tax Pateel 50-01247-000, 8.56 acres;
(40) Tax Parcel 50-00299-000, 11.01 acres;
(41) Tax Parcel 50-00050-000, .23 acres;
(42) Tax Parcel 50-01222-000, .21 acres;

(43} Tax Parcel 50-00030-000, 2.05 acres.

1L, Description of AEP GenCo’s Initial Unit (Unit One)

AEP GenCo’s Initial Unit is located on the parcel of land described as AEP GenCo’s Land of
the Cardinal Station Site and includes (a) all foundations and structures thereon bounded by and
including walls and/or structural members for AEP GenCo’s Initial Unit on the north and
adjoining to walls and/or structural members for Buckeye's Initial Unit to the south, it being
understeod that to the extent that the foundations and structures for AEP GenCo’s Initial Unit
encroach upon Buckeye's Initial Land, Joint Land or Common Land, such foundations and
structures are nevertheless part of AEP GenCo's Initial Unit, {b) all machinery, equipment,
pipes, cables, eic., on or within the structures located on AEF GenCo’s Land, (c) items of
property specifically described as Exception BI-2 and BI-15 in Part UI of this Appendix A,
Exception BA-2 in Part IV of this Appendix A, Exceptions GF-1, GB- 13, GF-26, GF-28, GF-30
and GF-32 in Part V of this Appendix A, and Exceptions CF-3, CF-7 and CF-19 in Part VI of
this Appendix A, and {d) the following specific items of property:

Ol-1: ABP GenCo's Initial Unit old stack [item 411;
01-2: AEP GenCo's Initial Unit stearn generator building [item 42];
OI-3: AEP GenCo’s Initial Unit furbine building {item 43];

Of4: AEP GenCo's Initial Unit selective catalytic boxes teduction system boxes [item
44);

OF-5: AEP GenCo’s Initial Unit screen house [item 53],
QI-6: AEP GenCo’s Initial Unit contaminated condensate storage tank [item 55]; and

OI-7: AEP GenCo's Initial Unit clean condensate storage tank [item 571,

749688, 14
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through the structures which are part of AEP GenCo’s Initial Unit. All items of property
included under this Exception Q1-17 are designated as part of initial Cardinal Station General
Facilities.

Exception Of-18: The combination starter in motor control center TC-D for strainer drive
for service water pump referred to in Exception OI-7 and all electrical connections therefrom
to such strainer drive. All items of property included under this Exception OI-18 are
designated as part of Initial Cardinal Stalion General Facilities,

Exception Of-19: The switchgear and control devices for centrifugal plant air compressor
referred to in Exception OI-11 in cubicle 182 in the 4 kv control center, together with all
cables and connections leading therefrom to such air compressor and its controls, but not
including any cable pans, ducts, conduits, hangers, etc., which are necessary and/or useful for
routing such cables through the structures which are part of AFPP GenCo’s Initial Unit. All
items of property included under this Exception OI-19 are designated as part of Initial
Cardinal Station General Facilities.

Exception (/-20: The combination starter in motor eontrol center TB-F for oil pump for
centrifugal plant air éompressor referred to in Exception OF-11 and all electrical connections
therefrom to such puinp and its controls, All items of property included under this Exception
01-20 are designated as part of Initial Cardinal Station General Facilities,

Exception OI-21: The motor control breaker in motor control center TMZ-E for freight
elevator motor-generator set and all electrical connections therefrom to the freight elevator
motor-generator set and controls. All items of property included under this Exception OI-21
are designated as part of Initial Cardinal Station General Facilities.

A-R

pump and its contrels. All items of property included under this Exception O1-25 are
designated as part of Initiat Cardinal Station General Facilities.

Exception (21-26: The switchgear in cubicle 1D2 in the 600 volt control center, together
with all cables and connections leading therefrom to power panel MS-D, but not including
any cable pans, ducts, conduits, hangers, etc., which are necessary and/or useful for routing
such cables through the structures which are part of AEP GenCo’s Initial Unit. All items of
property included under this Exception OI-26 are designated as part of Initial Cardinal
Station General Facilities.

Excaption Of-27: The switchgear for 75-ton turbine room cranes in cubicle 1F7 in the
600 volt control center, together with all cables and connections leading therefrom to the
crane trolley wites for AEP GenCo's Initial Unit and Buckeye's Initial Unit, bul not
including any cable pans, ducts, conduits, hangers, efc., which are necessary and/or useful for
routing such cables through the structures which are part of AEP GenCo’s Initial Unit. All
items of property included under this Exception O1-27 are designated as part of Initiai
Cardinal Station General Facilities,

Exception (-28: The fuel oil pump lines placed in or on AEP GenCo’s Land for the
purposes of connecting the fuel oil pumping equipment included under Exception O1-5 with
Buckeye's Initial Unit. All such fuel oil pipe lines included under this Exception O1-28 are
designated as part of Buckeye’s Tnitial Unit. '

L Description of Buckeye's Initial Unit (Unit Two)

Buckeye’s Initial Unit is located on the parcel of Jand described as Buckeye’s Initial Land of

the Cardinal Station Site and includes (a) all foundations and structures thereon bounded by and
including walls and/or structural members for Buckeye's Initial Unit on the south and adjoining
to walls and/or structural members for AEP GenCo’s Initial Unit to the north, it being understood
that to the extent that the foundations and structures for Buckeye’s Initial Unit encroach upon
AEP GenCo’s Land, Joint Land, or Common Land such foundations and structures are
nevertheless pait of Buckeye's Initial Unit, (b all machinery, equipment, pipes, cables, etc., on
or within the structures located on Buckeye’s Initial Land, (c) items of property specifically
described as Exception BA-3 in Part IV of this Appendix A, Exception OI-28 in Part If of this
Appendix A, Exceptions GF-2, GF- 14, GF-27, GF-29, GF-31, GF-33, GF-37 and GF-38 in Part
¥ of this Appendix A, and Exceptions CF-4 and CF-6 in Part V1 of this Appendix A, and (d) the
following specific items of property:

FException 01-22: The motos combination starter in motor control center TC-E for the fire
system pegging pump and all electrical connections therefram to the fire system pegging
pump and its controls. All items of property included under this Exception OI-22 are desig-
nated as part of Initial Cardinal Station General Facilities.

Exception (M-23: Two combination starters in motor control center PCR-C and one
controf breaker in motor control center PCR-F for fuel oil pumping equipment included
under Exception OI-5 and all electrical connections therefrom to such fuel oil pumping
equipment and its controls. All items of property included under this Exception O1-23 are
designated as part of Initial Cardinafl Station General Facilities.

Exception OI-24: Switchgear and control devices for chemical cleaning pump in cubicle
1A2 in the 4 kv control center, together with all cables and connections eading therefrom to
such pump, but not including any cable pans, ducts, conduits, hangets, etc., which are
necessary and/or usefu! for routing such cables through the structures which are part of AEP
GenCo’s Initial Unit’ All items of property included under this Exception OI-24 are
designated as part of Initial Cardinal Station General Facilities.

BI-{: Buckeye’s Initial Unit old stack [item 46];
BI-2; Buckeye's Initial Unit steam. generator building {item 471,
BI-3: Buckeye’s Initial Unit turbine building fitem 48);

Bl-4: Buckeye’s Tnitial Unit selective catalylic reduction system boxes [items 491,
Exception QI-25: The combination starter in the motor contrel center EB-F for the

chemical cleaning pump and all electrical connections therefrom to the chemical cleaning BI-5; Bugckeye’s Initial Unit screen house [item 54];

74968514 T496EB. 14
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BA-I: Buckeye's Additional Unit stack [ifem 86];

BA-2: Buckeye's Additiona] Unit steam generator building [item 87];
BA-3: Buckeye’s Additional Unit turbine building [item 83);"

BA-4: Buckeye®s Additional Unit water ireating building _”.:o_.: 89];
BA-5: Service building for Buckeye’s Additional Unit [item 90];
BA-6: Buckeye’s Additional Unil auxiliary boiler building [item 91];
BA-7: Buckeye’s Additional Unit precipitator and airheaters {item 92];
BA-8: Buckeye’s Additional Unit induced draft fans [item 933;

BA-9: Selective Catalytic Reduction Unit 34 {item 94);

BA-10: Selective Catalytic Reduction Unit 3B [item 95];

BA-11: Buckeye's Additional Unit jet bubble reactor mechanical enclosure [item 96];
BA-12: Buckeye’s Additional Unit jet bubble reactor [item 97];
BA-13; Oxidation air building [item 98},

BA-14: Buckeye’s Additionat Unit jet bubble reactor electrical enclosure [item 99];
BA-15: Buckeye's Additional Unit cooling tower [item £00];

BA-16: Circulating water pump house {item 191};

BA-17: Oo::::oﬂ._m emissions monitoring system enclosure [item 1021,
BA-18: Induced draft fans and auxiliary equipment [item 103];

BA-19: Induced draft fans electrical enclosure Jitem 104;

BA-20: River pump house [item 105];

BA-21: Clean condensate storage tank [item j06];

BA-22: Contaminated condensate storage tank [item 107];

BA-23: Rectaim water fank [item 108];

BA-24: Reagent storage tank [item 109);

BA-25: Byproduct storage tank [item 110];
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BA-26: Flue gas desulfurization pump house [item 111];
B4-27: Sulfuric acid tank [item 112];

BA-28: Fire service water tank [item 113];

BA-29: Fire pump building [item 1143;

BA-30: [Reserved];

BA-31: Hydrogen skid/exclusion zone [item 116);
BA-32: Service water pump house and emergency diesel generator fitem 117];
BA-33: Utility pipe rack [item 118];

BA-34; Nitrogen tank area [item 119];

BA4-35: Chemical storage building [item 121];

BA4-36. ‘Trona silos fitem 122];

BA-37: Trone truck unlpading facility {item 123);
BA-38: Blower/MCC building [item 124];

BA-39: Chiller/dehumidifier building {item 125];
BA-40: Reclaim conveyor [item 126];

BA-41: Coal breaker house [item 132];

BA-42: Boom stacker and reclaimer [item 33];

BA-43: Sewage treatment plant [item 134];

BA-44: Coal wnw:.o: F transfer house [itern [38];
BA-45: Coal transfer house [item 140];

BA-46; Radial stacker [jtem 141];

BA-47: Buckeye's Additional Unit urea conversion area [item 142},
BA-48: Urea solution pump skid [item 143];

BA-49: Urea solution storsge tank [item 144];

BA-30: Region 2 plant engineering office facility [item 145];
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A-15
GF-1; New flue gas desulfurization stack for AEP GenCo's Initial Unit and Buckeye's
Initial Unit; [itemn 3]

GF-2: Serviee building for AEP GenCo’s Initial Unit and Buckeye’s Initial Unit; [item
26)

GF-3: Machire shop for AEP GenCo’s Initial Unit and Buckeye's Tnitial Unit; {itein 27}
GF-4: Ovxidation air blower buiiding; [item 31}

(GF-5: Sewage treatment plang; [item 36]

GF-6: Flyash Slurry Pumphouse ; [item 511

GF-7: Fuel oil tank for AEP GenCo’s Initial Unit and Buckeye's Initial Unit; [item 64]
GF-8: Coal Station 7; [item 65)

GF-9: Cosl Station 64, [item 66f

GF-10: Coal Sile A; and [item 70]

GF-11: Hydrogen storage and unloading facility for AEP GenCo’s Initial Unit and
Buckeye’s Initial Unit; [item 79}

with the following exceptions in respect of the property described in the introductory paragraph
of this Part:

Exception GF-1: Ash disposal pipelines, located on Joint Land, from AEP GenCo’s Initiai
Unit to the bottom ash storage basin, Such ash dispesal pipelines are owned by AEP GenCo
and are designated as part of AEP GenCo’s Initial Unit.

Exception GF-2: Ash disposal lines, located on Joint Land, from Buckeye’s Initial Unit to
the bottom ash storage basin. Such ash disposal lines are to be owned by Buckeye and are
designated a5 part of Buckeye’s Initial Unit. ’

Exception GF-3: Any of AEP GenCo’s Substation Facilities that are placed on Joint Land.

Exception GF-4: Any of Buckeye’s Initial Substation Facilities that are placed on Joint
Land.

Exception GF-3: [Reserved.]

Exception GF-6: Any transmission towers and [ines placed on Jeint Land prier or
subsequeni to construction of the Cardinal Station, excepting those described in Exceptions
GF-17 and GF-18. All such transtission towers and {ines shail be owned by Ohio and do not
constitute pact of the Cardinal Station. [item 37}

T496BE. 14
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Exception GF-7: The cable trenches and control cables located on the Joint Land which
are used to connect AEP GenCo’s Initial Unit control devices with AEP GenCo's Substation
Facilities. Such cable irenches and control cables are degignated as part of AP GenCo’s
Substation Facilities.

Exception (GF-8; The cable trenches and control cables located on the Joint Land wlich
are used to connect Buckeye’s Initial Unit contro] devices with Buckeye's Initial Substation
Facilities. Such cable trenches and control cables are designated as part of Buckeye’s Initial
Substation Facilities.

Exception GF-2: Any part or parts of the fuel barge unloader, and fuel rail unloader and
their associated facilities and equipment located an Joint Land. Such rail unloader, and barge
unloader are designated as part of the Cardinal Station Common Facilities, The Coal Station
1 barge unloader located on Joint Land, Such barge unloader is designated as part of the
Cardinal Station-Conunon Facilities. [item 131}

Exception GF-10: Any coal bandling facilities associated specifically with Buckeye’s
Additional Unit and located on Joint Land. Such facilitics are designated as part of
Buckeye's Additional Unit.

Exception GF-11: Any coal handling facilities installed on Joint Land which are useful
and/or necessary for operation of the Cardinal Units and which cannot be properly associated
specifically with the Initial Units or Buckeye’s Additional Unit, Such facilities are designated
as part of Cardinal Station Common Facilities.

Exception GF-12: The equipment installed on Joint Land for the purpase of conveying
and/or handling coal between the batge unloader and Station No. 2 which is identified as
Conveyor No. 2, between the truck unleader and Station No. 5 which is identified as
Conveyor No. 5, between the rail unloader and Station No. 5 which is identified as Conveyor
No. 4, between Station No. 2 and Station No. 6 which is identified as Conveyor No, 3,
between Station Ne. 5 and Station No. 6 which is identified as Conveyor No. 6 as well as
mﬁs.oa No. 2 and No. 5. Al such equipment is identified as Cardinal Station Common

acilities.

Exception GF-13: Ash disposal pipelines and associated support structures, located on
Joint Land, from AEP GenCo’s Initial Unit to the fly ash disposal ares, Such ash disposal
pipelines are designated as part of AEP GenCo’s knitial Unit.

Exception GF-14: Ash disposal pipelines and associated suppott structures, located on
Joint Land, from Buckeye’s Initial Unit te the fly ash disposal area. Such ash disposal
pipelines are designated a5 part of Buckeye's Initial Unit.

Excepiion GF-13: Ash disposal pipelines and associated support structures, located on
Joint Land, from Buckeye’s Additional Unit to the fly ash disposal area focated on Commen
Land. Such ash disposal pipelines are designated as part of Buckeye's Additional Unit.

Exception GF-16: Guard houses located on Joint Land. Such guard houses are designated
Cardinal Station Common Facilities.
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(2} Mtems of property included in Exception OI-4 in Part 11 of this Appendix A, in
Exceptions BI-5 and Bl-11 in Part 111 of this Appendix A, in Exceptions BA-6 through BA-
15, inelusive, in Part IV of this Appendix A, and in Exceptions GF-9, GF-1t, GF-12, GF-14,
GF-20, GF-24, GF-25, GF-34, GF-35, GF-36, GF-39, GF-40 and GF-41 in Part V of this
Appendix A.

{by Al items of property associated with the Cardinal Station which are poriable and
movable, such as automotive equipment, office fumiture and equipment, laboratory
equipment, welding machines, portable hoists, spare parts (other than Major Spare Paris} and
portable tools, etc., which cannot be properly associated specifically with AEP GenCo's
Initial Unit, Buckeye's Initial Unit, or Buckeye’s Additional Unit.

(<) All fiems of propetty associated with the Cardinal Station which ate located in ot on
Landfill Land (and which are not included as part of AEP GenCo’s Initial Unit, Buckeyve's
Initial Unit, Buckeye’s Additional Unit, or Initial Cardinal Station General Facilities).

(d) All iterns of property associated with the Cardinal Station which are located in 0f on
Common Land (and which are not included as part of AEP GenCo’s Initial Unit, Buckeye’s
Initial Unit, Buckeye's Additional Unit, or Initial Cardinal Station General Facilities as
described in Parts 11, III, IV and V of this Appendix A, respectively), including the following
specific items of property:

CF-i: Metal cleaning waste treatment pump house; [item 157)
CF.2: Metal cleaning waste treatment tank; [item 1587

CF-3; Ash basin drainage structure; [item 159]

CF-4: Recirculating water ash pond pump house; [item 160)
CF-5: Urea mix tank and pump buiiding; [item 59%

CF-6: Urea recycle tank; [item 60]

CF-7: Urea storage tank; [item 61]

CF-8: Wastewater treatment facility; [item 76]

CF-9: The several office/storeroom/warebouse buildings located across the road from the
wastewater {freatment facility, east of Coal Station 84; [items 77]

CF-1@; The slag blower shop {item 82]

CF-11: Reagent Storage tabks located adjacent 1o the AEP GenCo Unit and Buckeye
Initigl Unit flue gas desulfurization stack, used for the flue gas desulfurization system; [item
4]

CF-12: The flue gas desulfurization system common building; [item 5]

TEGER 14
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CF-13: The limestone silos located adjacent to the flue gas desulfurization common
building; [items 6]

CF-14; The muaintenance tank located adjacent to the two flue gas desulfurization water
tanks [item 7;

CF-15: The gypsum dewatering fanks used for the FGD byproduct dewatering system;
[itemns 9§

CF-16: The seclaim tanks located adjacent to the dewatering tanks, used for the flue gas
desulfurization system; [items 10]

CE-17: Flue gas desulfurization system service water tanks; [items 11]

CF-18: The limestone reclaim conveyor used for the flue gas desulfurization system;
[item 12]

CF-19: The gypsum stackout conveyor; [item 13}

Cie-20: The limestone emergency reclaim hopper used for the flue gas desulfurization
system; [item 14)

CF-21: The limestone stockpile used for the flue gas desulfurization system,; [item 15]
CF.22: The commercial gypsum stockpile {covered); [item 16)
CF-23: Waste gypsum stockpile (covered); [item 17]

CF-24: ww_»roon_ hydraulic crane; [iterm. 18]

(F-25: Limestone unloading hopper; [item 19]

CF-26: New 40 foot diameter loading/unloading cells (typ); [item 20]
CF-27: New 18 foot diameter fleeting cells {typ); [item 21]

CF-28: Limestone stackout conveyer; [item 22]

CF-29: Long tenn limestone storage; [item 23)

CF-30: Waste gypsurn stockpile; [item 24)

CF-31: Coal Station 4 truck unloading hopper; [item 75]

CF-32: Main gate guard house; [item 78]

with the following exceptions in vespect of the property described in the introductory
paragraph of this Part:

T49686.14
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conductors, 13.8-kv stastup lines for AEP GenCo's Initial Unit, the Yines connecting AEP
GenCo’s Initial Unit to the transformers that supply auxiliary power to the Cardinal Station,
meters, relays and all other substation and transmission facilities, other than Buckeye's Initial
Substation Facilities, required andfor useful 10 connect structurally and/or electrically Buckeye’s
Initial Substation Facilities and AEP GenCo’s Initial Unit with the existing Tidd Plant
substations and switchyards and Ohio’s 138-kv and 345-kv transmission facilities and classified
under Accounts 351 theough 359 and Account 397, of the Uniform System of Accounts, as such
account numbers may be amended of replaced from time 10 time, including Exception O1-1 in
Part II of this Appendix and Exception GF-7 in Part V of this Appendix A.

IX. Description of Buckeye’s Initial Substation Facilities

Buckeye's Initial Substation Facilities are located on the parcels of property described as
Buckeye’s Initial Land, Joint Land and Substation Land and include all items of property iocated
at the Cardinai Station appurienant to Buckeye's Initial Unii and required and/or useful to
connect electrically Buckeye s Initial Unit and the Cardinal Station 345-kv bus, including the
main power {ransformer located adjacent to Buckeye's Initial Unit, the 13.8-kv start-up lines for
Buckeye s Initial Unit, the fines connecting Buckeye’s Intial Unit to the transformers that supply
auxiliary power to the Cardinal Station, the most southeasterly circuit breaker and the associated
disconnect switches, lightning arresters, conductors, meters, relays and all other facilities
electrically located between Buckeye’s Initial Unit and said circuit breaker classified under
Accounts 351 through 359, and Account 397, of the Uniform System of Accounis, as such
account nurnbers may be amended or replaced from time 1o time, inchuding Bxception BI-1 in
Part HI of this Appendix A and Exception GF-8 in Part V of this Appendix A. Ohio and Buckeye
have agreed that the 345-kv circuit breaker and certain related facilities associated with
Buckeye's Initial Unit will be transferred by Buckeye to Chio and retained by Ohio as
trangmission facilities. Once transferred, such facilities shall ne longer be a part of the Cardinal
Station, |

X. Description of Buckeye's Additional Substation Facilities

Buckeye’s Additional Substation Facilities are to be located on parcels of property described
as Buckeye’s Additional Land, Joint Land, and Substation Land and are to include all items of
property locatesi at the Cardinal Station appurtenant to and required and/or useful to connect
elestrically Buckeye's Additional Unit and the Cardinal Station 345-kv bus, including the main
power transformer focated adjacent to Buckeye's Additional Unit, the lines connecting
Buckeye’s Additional Unit to the transformers that supply auxiliary power to the Cardinal
Station, the 1wo 345-%v circuit breakers and the associated disconnect switches, lightning
arresters, conductors, meters, relays and all other facilities electrically located between
Buckeye s Additional Unit and said circuit breakers classified under Accounts 351 through 359,
and Account 397, of the Uniform System of Accounts, as such account nuinbers may be
amended or replaced from time to time, including Exceptions GF-17 and GF-1% in Part V, Bl-14
in Part III, BA-4 in Part 1V, and CF-14 in Part VI of this Appendix A. Ohio and Buckeye have
agreed that the 345-kv circuit breakers and certain refated facilities associated with Buckeye’s
Additional Unit will be transferred by Buckeye to Obio and refained by Ohio as transmission
facilities. Once transferred, such facilities shall no fonger be a part of the Cardinal Station.

T49688.14
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XI. Cardinal Station Plot Plan and Ownership Records

The location of the Joint Land, Common Land, and the location and description of the
various components of AEP GenCo’s Initial Unit, Buckeye’s initial Unit, Buckeye's Additional
Unit, Initial Cardinai Station General Facilities, Cardinal Station Common Facilities, AEP
GenCo’s Substation Facilities, Buckeye’s Initial Substation Facilities and Buckeye's Additional
Substation Facilities, as described in this Appendix A, are shown on the Cardinal Station Plot
Plan, drawing numbers MSK-CD13-046113, MSK-CD13-040213, MSK-CD13-040313, and
MSK-CD13-040413 and MSK-CD13-030613 (the “Cardinal Station Plot Plan™), Personal
property item numbers referenced in this Appendix A relate to item numbers set forth on
the Cardinal Station Plot Plan.

A more detailed description of the various components of the Cardinal Station, and the
ownership of same by Buckeye and AEP (GenCo, are shown in the Cardinal Station books and
records as maintained by Operating Company, currently mainiained in an enlerprise management
system known as Asset Suite, which books and records are subject to Buckeye’s and AEP
GenCo’s review and approval. In the event of any conflict between this Appendix A and the
Cardinal Station books and records, the Cardinal Station books and records as maintained by
Operating Company, and reviewed and approved by Buckeye and AEP GenCo, shall control.
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any action against Guarantor under this Guaraaty or to join Obligor in any suit brought on this
Guaranty,

4. Postponement_of Subrogation. The Guarantor hereby postpones and
subordinates in favor of the Beneficiary any and all rights which the Guarantor may have to (a)
assert any claim against the Obligor based on subrogation rights with respect to payments made
by Guamntor hereunder and {b) any realization on any property of the Obligor, including
patticipation in any marshalling of the Obligor’s assets, until all Guaranteed Obligations have
been paid in full and Obligor's rights and obligations under the Agreement have been terminated.
Upon payment in full of such Guaranteed Obligations and termination of the Obligor’s rights and
obligations under the Agreement, Beneficiary agrees that Guarantor shall be subrogated to the
rights of Beneficiary against Obligor to the extent of Guatantor’s payment to Beneficiary.

5. Reservation of Defenses. The Guarantor reserves to itself all rights,
setoffs, counterclaims and other defenses that the Obligor may have expressly undes the
Agreement to payment of all of any pertion of the Guaranteed Obligations, except defenses
arising from the bankruptcy, insolvency, dissolution or liquidation of the Obligor and ather
defenses expressly waived in this Guaranty, including under Section 2 and Section 3 above.

6. Settlements Conditional.  If any monies paid to the Beneficiary in
reduction of the Guarantesd Obligations of the Obligor under the Agreement have to be repaid
by the Beneficiary or any other person by virtue of any provision or enactment relating to
bankrugtcy, insolvency or liquidation for the time being in force or otherwise, the liability of the
Guarantor under this Guaranty shall be computed, notwithsianding the termination or revocation
of this Guaranty, which shall be reinstated and continue to be effective, as if such monies had
never been paid to the Bensficiary;, provided, however, if this Guaranty is replaced by a
substitute security pursuant to Section 17(ii), this provision shall only be applicable to such
substitute security and this Guaranty shall not be reinstated. Beneficiary shall not be obligated to
file any claim relating to the Guaranteed Obligations owing to it in the event that Obligor
becomes Subject to bankruptey, Teorganization or similar proceedings (whether voluntary or
involuntary), and the failure of Beneficiary to so file shall not affect Guarantor’s obligations
hereunder.

7. Prin: iability of the Guarantor, The Guarsntor agrees that the
Beneficiary may enforce this Guaranty without the necessity at any time of resorting to or
exhausting any other rights or remedies, Security or collateral or guarantess. This is a continuing
Guaranty of payment and not merely of collection. This Guaranty shall not be affected by any
change in the relationship between the Guarantor and the Obligor. Beneficiaty shall be entitled to
apply any payment received from Guarantor in such order and against such Iiabilities under the
Agreement or any other document executed in connection therewith as it shall determine in its
sole discretion.

3. Term of Guaranty. This Guaranty shall remain in full force and effect
until the earlier of (i) eighteen (18) months foliowing the issuance of this Guaranty, (i) such time
as alt the Guaranteed Obligations have been discharged in fuil or terminated, (jii} such time as
the Guaratitor has, after demand from [Buckeye or AEP GenCo, the applicable Beneficiary], paid
the Guaranteed Obligations wp to the Maximum Amount {including any potential for

B4

reinstatement pursuant fo Section 6), as confirmed in writing by [Buckeye or AEP GenCo, the
applicable Beneficiary], or (iv} in accordance with the terms for Barly Termination set forth in

Section 17 (the “Expiration Date™).

9. Govegning Law. This Guaranty shali be governed by and construed in
accordance with the laws of the State of New York.

10.  Expenses, The Guarantor agtees to pay all reasonable out-of-pocket
expenses (including the reasenable fees and expenses of the Beneficiary’s counsel) relating to
the enforcement of the Beneficiary’s rights hereunder in the event the Guarantor disputes its
obligations under this Guaranty. All payments under this Section 10 shalt be in addition to any
amounts of Obliger which Guarantor has guaranteed to pay hereundet and shall not be subject to
the Maximum Amount, provided, however, that Guarantor shall not be required to make
payrents under this Section 10 in excess of $500,000.

1. rial. The Guarantor and the
Beneficiary, through acceptance of this Guaranty, submit for any legal action relating to this
Guaranty or for recognition or enforcement of any judgment in respect thereof, to the non-
exclusive jurisdiction of the courts of the State of New Yeork, the coutts of the United States of
America for the Southem District of New York, and appellate courts from any thereof, and
consent that any such action may be brought in such courts and waives any objection it may now
or hereafier have to the venue of any such action in any such court oz such action was brought in
an inconvenient court. The Guarantor and the Beneficiary, through acceptance of this Guaranty,
waive all rights to trial by jury in any action, proceeding or counterclaim arising or relating to
this Guaranty.

12. neations and Warranties. The Guarantor hereby represents and
warrants, as of the date of this Guaranty, that:

{2) it is a corporation duly organized, validly existing and in
good standing under the laws of the jurisdiction of its incorporation and has the corporate power
and authority to conduct the business in which it is currently engaged and enter into and perform
its obligations under this Guaranty,

(b it has the corporate power and authority and the legal right
to execute and deliver, and to perform its obligations under, this Guaranty, and has taken all
necessary cofporate action to authorize its execution, delivery and performance of this Guaranty;

(¢)  this Guaranty constitutes a legal, valid and binding
obligation of the Guarantor enforceable in accordance with its terms, except as affected by
bankruptey, insolvency, fraudulent conveyance, reorganization, moratorium and other similar
laws relating to or affecting the enforcement of Beneficiary™s rights generally and general
equitable principles;

{d}  the exepution, delivery and performance of this Guaranty
will not violate any provision of any requirement of law or contractual abligation of the
Guarantor (except to the extent that any such viclation would not reasonably be expected to have
a material adverse effect on the Guarantor’s ability {o perform this Guaranty);
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IN WITNESS WHEREOQF, the Guarantor has executed this Guaranty as of the
day and year first above written.

[ 1

By:
Name:
Title:

*Bracketed language Lo be adjusted s neeessary to seflect the name and information of

the appropriate party.
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APPENDIX C

DETERMINATION OF TOTAL NET GENERATION
AND TOTAL NET CAPABILITY

The Total Net Generation and Total Net Capability of any Initial Unit, Buckeye's Additional
Unit, or combination of Initial and/or Buckeye s Additional Unit of the Cardinal Station shall be
determined in accordance with the following procedures:

1. Total Net Generation, in connection with any generating unit, or combination of
genedating units, means, during the pericd being considered, the electrical output of the
generator, or generators of such unit or units, as the case may be, measured in kilowatt hours
reduced by (a) the energy used by auxiliaries for the unit, or units, during such period, and (b)
the transformation losses between the generator termirals of such unit or units and the high-
voltage Cardinal Station busses. Transformation losses will be measured by suitable instruments,
or by any alternative method recommended by the Cardinal Station Operating Committee and
approved by the Owners.

2 Operating Company shall make maximum loading tests for each of the Initial
Units and for Buckeye's Additional Unit at intervals of approximately two weeks duration during
the term of the mo_.nmo_sm Station Agreement. In the case of Buckeye’s Additional Unit, such
tests shall commence in the month during which the Date of Commercial Operation. of
Buckeye’s Additional Unit occurs. Such maximum noma:._m tests shali be made over a minimum
period of six hours with all regularly operated equipment in service, with the boilers consuming
fuel of average quality being supplied for such unit, and operating with the power facter
normally imposed upon Cardinal Station, or, if al any time it shall not be possible to conduct
these tests under such conditions, Operating Company shall make appropriate adjustments to the
loading test results to take into account any deviations from such conditions. Operating Company
shall bring the unit being tested to maximum loading with the turbine governor wide open, or as
nearly wide open as possible without a resulting decline in turbine throftie steam pressure, and
may back off load by such amount as may be necessary in the event that overloading of any
auxiliary apparatus is observed, to arrive at the maximum continuous loading capability. The
parties recognize that maximum loading tests made in the manner and over the minimum period
and at the intervals specified above may shorten the useful service life of the generating unit
subjected thereto and/or increase the maintehance required in respect thereof. Accordingly, the
Operating Committee may, after an initial series of twelve maximum loading tests for each
generating unit installed at the Cardinal Station have been made by AEP GenCo andfor by
Operating Company, specify fo Operating Company from time to time such alternate methods
andfor schedules for loading tests to determine the maximum oading capability of cach such
generating unit as it may deem to be acceptable and adequate for making the determinations to
be made hereunder, having regard for periodic variables resulting from maintenance schedules.
An amount not in excess of 10 mw specified by the Engineering Department of the American
Electric Power Service Corporation as being necessary to provide the minimum margin of
control consistent with good and safe commercial practice shall be deducted from such
maximum contituous loading capability to arrive at the maximum permissible continuous
lpading (Maximum Permissible Continuous Loading).
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1 —Gas Fan Roter

1 —First Reheat Nozzle rzm 1 Second Reheat Nozzle
1 —8pare Inlet Nozzle

[ —Gas Recirculating Fan Rotor

Appurtenant accessories such as steel storage frames, wedges, clips and shims for any of the
above.

Major spare parts interchangeable with equivalent parts of Buckeye’s Additional Unit as
follows:

2 —Low Pressure ,?_.Esa. Rotors (A Location)

2 —Low Pressure HEE:«WQQ@ (B Location )

1 —Set of Low Pressure Stationary Blading { A Location )
I —Set of Low Pressure Stationary Blading ( B Location )
1 —Generator Field ¢

2 —Hydrogen Fans

1 —S8lip Ring Fan

1 —Generator Stator
1—Set of Generator msnfm Bars

1 —Exciter Stator

1 —Exciter Rotor

1 —Setvo Motor {Infercept Valve)

1 —Servo Motor (Reheat Stop Valve)

1—Set of Gears for Gear Train (Turning Gear)
1 —Drum for Tumning Gear

1 —Set of Gears for Main Qil Pump

1 —Starting Device for Control System

1 —Pumyp Insert for Control Fluid Pump

D-3

2 -—Filter Replacements for Control Fluid System

[ —Set of Low Pressure Turbine Packing

2 —Sets of No. 3 Bearing Segments

2-—Sets of No. 4 Bearing Segments

2 —3ets of No. 5 Bearing Segments

1 —Set of Coupling Bolts (HP-LPA)

1 —Set of Coupling Bolts (LPA-LPB}

I —S8et of Coupling Bolts (LPB-Generator)

2 -—8ingle Convolution Expansion Joints

2 —Double Convelution Expansion Joints 2—Bearing Lift Pumps
2 —Exciter Beatings (No. 6 Bearing)

2 —Exciter Bearings (No. 7 Bearing)

2 —Exciter Bearings (No. 8 Bearing)

1 —Set of Pump Motors

| —Turning Gear Motor

3 —Sets designated as Miscellaneous Genetator Spare Parts
3 —Sels of Instrument and Control Miscellaneous Parts

12 —Qil Deflector Rings {Bearings)

24 —Oil Deflector Rings (Hydrogen Seal)

6 —Sealing Rings

2 —Qenerator Bushings

1 —Pilot Exciter Complete—Permanent Magnet Generator
3 —Sets designated as Miscellaneous Excitation Spare Parts

Appurtenant accessories such as stecl storage frames, wedges, clips and shims for any of the
above.
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Slagblower Platforms - Units | & 2

Main Fleor Plan Elevation D - Unit 3

Main One Line Diagrams Same oP -2978- QP- 2978~ 4{14/1984

1000-3 1000-9 Heater Bay and Boiler Plans Elevation E -
Auxiliary One-Line Diagram Unit § Saihe OP-2578-1- 1-12004-26  8/15/2011 Unit3

i200A-5 Heater Bay and Boiler Plan Unit 3
Auxiliary One-Line Diagram Unit 2 Same OP-2978-2- 2-12004 - 27 10/14/2011

1200A-3 Deserator  and  Upper  Slaghlower
Motor Control Centers Aux Ope-Line Same OP-2078-1-  1-1200B-35 20272013 Platforms Unis 3
Driagrams Unit 1 1200B General Plan - Coal Handling System
Motor Control Centers Aux One-Line Same 0OP-2978.2- 2-1200B-36 TH2013 Main One-Lire Pingram - Unit 3

i i 12008 .
Diagrams Unit 2 Auxitinry One-Line Dingram - Unit 3
Coat Mandling Auxiliary One Line Same Or-2978-12- i2-1206C-25  T16/2010
Diagram - Units 1 &£ 2 . 1200C-1
General Plan - Coal Handling Equipment Same 1-2-3800-8 1-2-3800-8 AI1L71866
Arrangement of Fiyash Slurry Piping - Same 1-2-5216-6 £+2-52i6-6 3171967
Units 1 &2
Arrangement of Flyash Sjurry Piping - Same i-2-52i7-4 1-2-5217-§ 1142111995
Units 1 & 2
Ash Removal Piping - Units 1, 2 and Tidd i-2-5219-3 1-2-5219-4 U297 Motor Control Center Auxiliary Ope-line
Flyash Piping Diegram Unit 3
Revision of Sanitary Sysitems Required by A-4101-2 1-2-4104-4 5/172002
Construclion of Pike Island Dam
Drawings & Descriptions Relating to the Initinl Cardinal station (Additional Plans)
Old New Old New Revision
Description Description Drawiag # Drawing # Date
Plot Plan Site Arrangeinent 3-5030-0 3-509004-B, C 6/8/2012
General Cross Section Unit 3 Geneesl  Acrangement Floor  3-5031-0 350210 1012441972
Plan
Longitudinal Section Through Turbine General Armngement Mezz 3-3032.0 1.5032-1 F20/2009
Room Uit 3 Floor Efe 121"
Longitudinal Sectioin Through Meater Bay  Geneml  Arrengement Main  3-5033.0 3-3033-0 4/28/1976
Unit 3 Fleor Ele [417
Longitedinal Section Through Steam Geneeal  Arrangement  at  3-503d-0 1.5034-0 412811976
Generator & Tubular Air heater Unit 3 Busness
Cross section of Pulverizer Bay - Unit 3 Heater & Conveyor Floor Ele  3-5035-0 3-5035-0 12/9/2005
233'6"

Arrangement of Circ waler tunnels - Unft  General Arrangement  3-3036-0 3-5036-0 /2871976
3 - Denerntor Floor (Plan View)
Conderuser pit Elevation 645  and General Ammngement Roof 3-5037-0 3-5037.0 12092008 Coal Hundling Auiliaty One Line
Forebay Elevations A - Unit 3 Plan Diagram Unit 3 Plan
Turbine Room and Henter Bay B t Gereral Arrang Section » 3-5038-0 3-5038-1 10/1/1990
Floor Elevation B - Unit 3 "AAA"
Boiler Room Basement and Transformer General Arrangement Section  3.5039-0 3-5039-0 4/28/1976

Deck Ele C - Unit 3

"n.B"

Location Plan

E-3

General Arrangement Section
L

General Arrangement Section
"D-D"

General Asmangement Section
ngE"

General Arrangement Section
g

Seme

13.8KV Switchgear
Key Diagram
Switchgear Bus 3A
Key Iriagram
Switchgear Bus 3B
Key Diageam
Switchgear Bus 3¢
Key Diagram
Switchgear Bus 3D
Key Diagram 600V AC Unit
Substation 31A

Key Diagram 600V AC Unit
Substation 31B1

Key Diagram 600V AC Unit
Substation 31B2

Key Diagram 600V AC Unit
Substation 31C

Key Diagram 6§00V AC Unit
Substation 31D1

Key Diagram 600V AC Unit
Substation 31D2

Key Diagram 600V AC Unit
Switchgear Bus AWRP

Key Diagram 430V AC Unit
Precip Switchgear Bus 31PA
Key Diagram 480¥ AC Unit
Precip Switchgear Bus 31PB
Key Diagram 480V AC Unit
Precip Switchgeas Bus 31PC
Key Diagram 480V AC Unit
Procip Switchgear Bus 31PD
Key Driagram 600V
Switchgear Bus CHYE &
CHYW

Key Diagram 500V
Swilchgear Bus CHE & CHW

6.9KV

6.9KY

6.9KV

69KV

3.3040-0

3-5041-0

3-3042-0

3-5043.0

3.3500-0
3-1000-0
3-1260A

3-1200B

3-1200C

3/5040-0
3-5041-0
3-5042-1
3+3043-0

3-3800-11
3-1000A-21
3-12004-20

3-1200B-20
3-1200C-20
3-1200D-21
3-1200E-7
3-12008-3
3-1200G-5
3-1200H-6
3-12000-7
3-1200K-6
3-1200L-5
3-1200M-5
3-1200N- 5
1-1200P-5
3-£2000-5

3-1200X-11

3I-1200Y-4

4/28/1976

412811976

2012009

+/28/1976

104141977
12/17/2009
2/29/2012

29/2012

2/29/2012

2/29/2012

3mzetl

17572005

11/17/1997

311172001

312011

11711997

4/29/2008

1171741997

17997

11/17/15%¢

11/17/1997

91472007

111741997
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P32 |

NON-OVEC PPA UNITS

PPA
Entitlement Total Size AEP In
Plant Location | Unit (MW) (MW) Percentage | Service
AEPGR Units
Cardinal OH 1 592 595 MW 100% 1967
Conesville OH 4 339 780 MW?* 44% 1973
Conesville OH 5 405 405 MW° 100% 1976
Conesville OH 6 405 405 MW" 100% 1978
Stuart OH 1 150 585 MW’ 26% 1971
Stuart OH 2 150 585 MW® 26% 1970
Stuart OH 3 150 585 MW’ 26% 1972
Stuart OH 4 150 585 MW?* 26% 1974
Zimmer OH 1 330 1,300 MW’ 25% 1991
TOTAL 2,671 5,825

! Direct Prepared Testimony of Toby Thomas, p. 3, Lines 18/19
? Direct Prepared Testimony of Toby Thomas, p. 4, Lines 5/6

® Direct Prepared Testimony of Toby Thomas, p. 4, Line 9

* Direct Prepared Testimony of Toby Thomas, p. 4, Line 9

* Direct Prepared Testimony of Toby Thomas, p. 4, Lines 14/15
S Direct Prepared Testimony of Toby Thomas, p. 4, Lines 14/15
! Direct Prepared Testimony of Toby Thomas, p. 4, Lines 14/15
® Direct Prepared Testimony of Toby Thomas, p. 4, Lines 14/15
? Direct Prepared Testimony of Toby Thomas, p. 4, Lines 19

10/01/2015 22898446 V.2



Exhibit KDP-1

Page 7
Attachment A
PPA Units
e T aceor | aceon | Gy

Plant Unit Capacity Ownnershrp Ownership | Rretirement
{MW) (%) (MW} Year
Cardinal 1 582 100.0% 592 2033
Conesville 4 779 43.5% 338 2033
Conesville 5 405 100.0% 405 2036
Conesville & 405 100.0% 405 2038
Stuart 1 577 26.0% 150 2033
Stuarnt 2 577 26.0% 156 2033
Stuart 3 577 26.0% 150 2033
Stuart 4 577 26.0% 150 2033
Zimmer 1 1,300 25.4% 330 2051

Total 5,788 2,671




ELRC

OHIO POWER COMPANY’S RESPONSES TO
OHIO CONSUMERS’ COUNSEL’S DISCOVERY REQUESTS
PUCO CASE NO. 14-1693-EL-RDR
FIFTH SET

INTERROGATORY

INT-5-129  Referring to the load forecasts (weather normalized, 5% lower, 5% higher,
average of high and low) presented on page 12 of the Direct Testimony of
Witness Pearce, what is the basis for these load growth scenarios; including all
models used to forecast load growth and all inputs assumptions used in
developing the forecast model and the forecast of load growth?

RESPONSE

Witness Bletzacker examined the power price reaction in PJM to loads that deviate 5% from the
weather-normalized forecast utilized as the basis for the Long-Term North American Energy
Market Forecast ("Fundamentals Forecast"). The salient purpose was to illustrate the
asymmetric wholesale power price reaction (Bletzacker Direct Testimony pages 9-12). The 5%
load deviation is equal to the Fundamentals Forecast projected load adjusted 5% upward, and,
5% downward. The +/- 5% load boundary was chosen with the understanding that PJM AEP
Gen Hub load may vary +/- 12% with only a one standard deviation change in temperature from
average,

Prepared by: Karl R. Bletzacker
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Short-Term Energy Outlook - U.S. Energy Information Administration {(EIA) Page 1 of 4

s~ LS Pnerey Tndormiation
ela Administration
Release Date: September 9, 2015 | Next Release Date: October 8, 2015

Total weekly natural gas storage injections from the beginning of the injection season through August 28 were 1,732 billion
cubic feet (Bef), compared with the five-year (2010-14) average of 1,420 for the same time period. However, 2015 injections
have been 8% lower than last year's record injections of 1,887 for the same weeks. The largest injections occurred eatlier in
the injection season, with injections in recent weeks closer to the five-year average. Praduction growth has been the main
driver of strong inventory builds this year.

ElA’s forecast of U.S. total natural gas consumption averages 76.5 Beffd in 2015 and 76.6 Befid in 2016, compared with 73.5
Bef/d in 2014, ElA projects natural gas consumption in the power sector to increase by 14.4% in 2015 and then decrease by
3.3% in 2016. Natural gas prices, which are expected to remain below $3 per millien British thermal units (MMBtu) through
November, support increased use of natural gas for electricity generation in 2015. Industrial sector consumption increases by
0.9% in 2015 and by 6.4% in 2016, as new industrial projects, particularly in the fertilizer and chemicals sectors, come online
late this year and next year, and as industrial consumers continue to take advantage of low natural gas prices. Natural gas
consumption in the residential and commercial sectors is projected to decline in both 2015 and 2016,

U.S. Natural Gas Consumption % DOWNLOAD
. o
----- ;;’ A Fd l\ *
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3 / :‘\. 1"’ \’a. 4 A 4
l\‘v“""-\ 7 \\ _.:-—.,_,.J \/’ ~ R
i :
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1 1 L L L]
Jan-2013 Jan-2014 Jan-2015 Jan-2016

Total consumption {left axis)
~ Consumption forecast (left axis)
¥ Etectric power (right axis)
@ =esidential and comm. {right axis)
industrial {right axis)

Other (right axis}
ela
http:/fwww.eia. gov/forecasts/steo/report/natgas.cfim 10/2/2015
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Short-Term Energy Qutlook - U.S. Energy Information Administration (EIA) Page 2 of 4

ElA expects that marketed natural gas production will increase by 4.2 Bef/d (5.7%) and by 1.7 Bef/d (2.2%) in 2015 and
2018, respectively. EIA expects maderate production growth through 2018, with increases in the Lower 48 states expected to
mare than offset cantinuing production declines in the Gulf of Mexica. Increases in drilling efficiency will cantinue to support
growing natural gas production in the forecast despite relatively low natural gas prices. Most of the growth is expected to
come from the Marcellus Shale as the backlog of uncompleted wells is reduced and as new pipelines come online to deliver
Marcellus nafural gas to markets in the Northeast. .

Increases in domestic natural gas production are expected to reduce demnand for natural gas imports from Canada and to
support growth in exports to Mexico. Earlier this year, natural gas net imports fell to the lowest monthly level since 1987,
averaging 2.3 Bef/d in both May and June. EIA expects natural gas exports to Mexice, particularty from the Eagle Ford Shale
in South Texas, to increase because of growing demand from Mexico's electric power sector coupled with flat natural gas
production in Mexico.

EIA projects liguefied natural gas (LNG) gross exports will increase to an average of 0.79 Bcf/d in 2016, with the startup of a
major LNG liquefaction plant in the Lower 48 states.

U.S. Natural Gas Production and imports ¢ DOWNLOAD

2013 2014 2015 2016

Total marketed production (left axis)
Marketed production forecast (left axis)
@ U 5. net imports (right axis)
Federal Guif of Mexico praduction (right axis)
U.8. non-Gulf of Mexico production (right axis)

eia

On August 28, natural gas working inventories totaled 3,193 Bef, 495 Bef (18%) above the level at the same time in 2014 and
122 Bcf (4%) above the five-year average for that week. EIA projects end-of-October 2015 inventories will total 3,840 Bcf,
which would be 43 Bef above the five-year average.

http://www eia. gov/forecasts/steo/report/natgas.cfim 10/2/2015
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U.S. Working Natural Gas in Storage ~¥. DOWNLOAD
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The Henry Hub natural gas spot price averaged $2.77/MMBtu in August, a decrease of 7 cents/MMBtu from the July price.
The current STEO lowers the projection for prices slightly from last month's forecast; monthly average spot prices remain
lower than $3I/MMBLu through Novernber, and lower than $4/MMBIU through the remainder of the forecast. The projected
Henry Hub natural gas price averages $2.84/MMBtu in 2015 and $3. 11/MMBtu in 2016.

Natural gas futures confracts for December 2015 delivery traded during the five-day period ending September 3 averaged
$2.91/MMBtu. Current options and futures prices imply that market participants place the lower and upper bounds for the
95% confidence interval for December 2015 contracts at $2.08/MMBtu and $4.06/MMBtu, raspectivaly. At this ime in 2014,
the natural gas futures contract for December 2014 delivery averaged $4.07 /IMMBtu, and the corresponding lower and upper
limits of the 95% confidence interval were $3.09/MMBtu and $5.35/MMBtu, respectively.

http://www.eia gov/forecasts/steo/report/natgas.cfim 10/2/2015
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Weekly Natural Gas Storage Report - EIA

lofl

e{a:’ US. Encrgy Information

Administration

Weekly Natural Gas Storage Report

for weak ending Sep 26,2016 | October 1, 2015 2t 10:30 am. | Next Relaase: Oclober 8, 2015

Summary text CSV  JSNWerking gas in underground storage, lower 48 states

Histerical Comparisons
Stocks Year ago 5-Yaar average
billion cubic feet {Befy Do/25H 4y (2010-2014)

Reglon 092616  00/18M5 netchange  Implled flow (Bef) %change (Bch) % change
East 1,804 1,742 82 L7} 1,704 59 1,829 -14
West 502 486 8 8 452 1141 488 29
Producing 1,232 1,202 30 a0 828 323 1,088 154
Salt a 312 ¢ 8 248 30.5 218 486
Nonsait 81 850 21 21 68z 338 852 6.9
Total 3638 3440 98 98 3,084 147 3388 45

The LS. Energy Informaticn Administration previously announced upcoming changes to the Weaekiy Natural Gas Storage
Report (NNGSR). Tretails and dates for the public testing of the new fie formats can be found at: hup:ifireia.gov
Ings/nolice. himl,

Summary

Working gas In storage was 3,538 Bof as of Friday, bor 25, 2015, ] to E1A This rep ts a
vet incraasa of 98 Bef from the previous week. Stocks were 454 Bef highar than last vaar at this tine and 152 Bef above
the S-year average of 2,388 BT, In the East Region, stocks werg 25 Bef below the S-year average fallowing net injections
of 52 Bef. Stocks In the Froducing Region were 164 Bef above the S-year average of 1,088 Bef after a net injaction of 30
Bef. Stocks in the West Region were 14 Bof above the S-year average after a net addition of @ Bef, At 3,538 Bef, lotal
warking gas s within the 5-year histodcal range.

the 5-year
bilon cubs tast
4,400
4004
150
3200
2,500
2,400

Mar-15
Ln-15
Sep15

Sep-11
Dec-13
Mar14

3 -4
Syear aim U™ « MinmUm

—Lan e &

- —SR PO

{2 Source: U.3. Enargy Information Adminiviration

riog

Note: The shaded area indicates the range batwoenn the hlstodeal minimum and maximum values for the weekly series from 2010
through 2014,

Seurce: Form ELA-912, "Weekly Underground Natural Gas Storage Report” The dashed vertical fines indicats curent and year-age
waekly periods.

http://ir.efa.gov/ngs/ngs.html

10/2/2015 8:41 AM



OHIO POWER COMPANY’S RESPONSES TO
1IGS ENERGY’S DISCOVERY REQUESTS
PUCO CASE NO. 14-1693-EL-RDR
SECOND SET

INTERROGATORY

INT-2-006  Regarding the AuroraXMP model runs identified by witness Bletzecker.
a. For each year of the forecast, identify the level of solar resource construction
assumed by the model.
b. For each year of the forecast, identify the level of wind resource construction
assumed by the model.
c. For each year of the forecast, identify the level of assumed energy efficiency in
cach state, including combined heat and power construction assumed by the
model.

RESPONSE
a.-c. Please refer to file IGS-INT-2-006 Attachment 1.

Prepared by: Karl R. Bletzacker




Solar and Wind Resource Construction (MW)

Year Solar Wind
2013 140 1050
2014 - 75
2015 240 -
2016 360 450
2017 400 -
2018 360 -
2019 240 -
2020 620 -
2021 220 150
2022 180 -
2023 180 225
2024 160 -
2025 120 -
2026 180 -
2027 100 -
2028 120 -
2029 100 -
2030 - -
2031 - -
2032 - -
2033 - -
2034 40 1650
2035 - -

3760



NERC Region Energy Forecasts
Adjustment for Energy Efficiency

Year

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

Scaling
Factor

0.99519%
0.99126
0.98723
0.98358
(.98006
0.97695
0.973381
0.97090
0.96800
0.96580
0.96385
0.96234
0.96026
0.95862
0.95699
0.95561
0.953438
0.95163

Percentage
Load
Reduction

0.48%
0.87%
1.28%
1.64%
1.99%
2.30%
2.61%
2.91%
3.20%
3.42%
3.61%
3.77%
3.97%
4.14%
4.30%
4.44%
4.65%
4.84%



OHIO POWER COMPANY’S RESPONSES TO
SIERRA CLUB’S DISCOVERY REQUESTS
PUCO CASE NO. 14-1693-EL-RDR
SIXTH SET

INTERROGATORY

INT-6-138  Refer to your response to IEU INT-4-002.

a.

RESPONSE

Bow N

State whether the Company, AEPSC, AEPGR, or AEP has evaluated
whether additional capital expenditures would be needed at any of the
PPA Units to avoid penalties under the capacity performance construct.
If so:

Explain the results of such analysis

Identify any written report or other documentation of such analysis
Identify which corporate entity undertook such analysis

Identify by name, employer, and position who was involved in such
analysis.

If not, explain why not.

a. At this time, the Company has not evaluated and projected the cost, if any, of additional
capital investment above the level included in this filing which could potentially result in
reducing any PJM reliability charges under the capacity performance construct. Such
evaluations will be an ongoing process.

Prepared by: Kelly D Pearce and Toby L. Thomas
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OHIO POWER COMPANY’S RESPONSES TO
SIERRA CLUB’S DISCOVERY REQUESTS
PUCO CASE NO. 14-1693-EL-RDR

SIXTH SET
INTERROGATORY
INT-6-146 What percentage of AEPGR’s generation fleet located in Ohio or serving
Ohio load is fueled from:
a. Coal
b. Natural gas
c. Combined heat and power
d. Wind
e Solar
f. Geothermal
RESPONSE

a. Coal 79.3% of AEPGR’s generation fleet in Ohio is coal.
b. Natural gas 20.0% of AEPGR’s generation fleet in Ohio is gas.

¢. Combined heat and power 0% of AEPGR’s generation fleet in Ohio is combined heat and
power.

d. Wind 0% of AEPGR’s generation fleet in Ohio is wind.

e. Solar 0% of AEPGR’s generation fleet in Ohio is solar.

f. Geothermal 0% of AEPGR’s generation fleet in Ohio is geothermal.
g. Hydro 0.7% of AEPGR’s generation fleet in Ohio is hydro.

Prepared by: Toby L. Thomas
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Time Period Definition

On-Peak normal peak hours: 5 days x 16 hours

Off-Peak ALL hours not on-peak (5 days x 8 hours + 2 days X 24 hours weekend)
Nights ALL night hours: 7 days x 8 hours

Weekends all weekend hours: 2 days x 24 hours

Weaekend Peak normal peak hours weekend only: 2 days x 16 hours

PROMOD Weeknight 32 hrs (excludes Friday night)
PROMOD Weekend 56 hrs (inciudes Friday night - Monday marning)

1.1023 Short ton fo Metric Tonne conversion factor

©CCRPD-5-055_Supplernental 2013H1_LTF_FT_g8ase_Nominal_2013_10 21
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PJM - AEP GEN HUB

On-Peak

Off-Peak

SPP
On-Peak
34.02

Power Prices ($/MWh) -Nominal $'s

. ERCOT North
Off-Peak On-Peak Off-Paak On-Peak

29.33

ERCOT South

30.96

Off-Peak
29.60

7800 76.72

78.98

ERCOT West
On-Peak Off-Peak
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Coal {$/ton) FOB -Nominal §'s

12395 Biw/lb 12500 -Btufib 12000 Btu/lb 12000 Btu/lo 12500 Btufb . 13000 Biu/b 11512 Btudb 8800 Biu/lb - 8400-Btu/lb 11700 m_c\_u.
1.6# 502 1.6# 502 1.24# 502 1.674 S02. 6# SO2 - 44 502 4.34# 502 0.8# 502 0.8# 802 0.o% mOm
CAPP CAPP CSX-Rall CAPP Compliance CAPP NYMEX NAPP High Sulfur  NAPP Med Sulfur. 1-Basin PRB 8800 PRE 8400. Colorado

- 132.27
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Henry Hub

TCO Pool
4.11

.

Natural Gas ($/mmbtu) -Nominal $'s

jinion South Point  TCO Deliv HSC

PEPL TX-OK

m&._:m Service Adder

Uranium Fuel Y02
{$/mmbtu) -
Nominal $'s
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Emissions ($/ton) -Nominal $'s

. NOy Annwal NOy Summer

($/metric tonne) -
* Nominal §'s
CO,

Heat Rates (mmbtu/MWh)

AEP GEN HUB-HR SPP-HR ERGOT North - HR ERCOT South - HR ERCOT West - HR

8.81
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PJM - AEP GEN HUB

On-Peak Oif-Peak

SPP

On-Peak

Power Prices ($AWh) -Nominal $'s

ERCOT-North ERCOT-South

Oif-Peak On-Peak Off-Pegk On-Peak

Off-Peak

ERCOT-West

On-Peak

Off-Peak

41.91
38.06
38.14
34.39
35.82
38.85
39.31
40.83
36.13
35.78
38.70

43,26
41.356
38.41
35.97
38.42
41.96
44.58
53.65
39.49
38.97
39.89

27.81 38.47 37.39
22.71 36.86 34.75
23.10 36.00 33.75
23.86 35.20 33.96
28.58 36.30 35.06
30.43 39.63 37.12
34,51 39,38 36.75
26.28 39.89 36.87
23.70 36.91 35.51

39.26
38.28
36.66
36.01
36.28
36.76
40.06
39.61
39.98
37.44
38.05
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Jan-18 58.88

Feb-18 55.71
Mar-18 53.59 36.74 44.64 44.98
Apr-18 49.65 33.80 43,16 43.60
May-18 49.27 33.47 49.25 33.04 43.10 43.59
Jun-18 62.67 35.74 60.55 38.47 44.42 45.09

Juk-18 74.04 39.73 73.85 47.90 47.40 47.70
Aug-18 82.41 39.99 78.48 51.55 47.03 47.96
Sep-18 60.83 35.88 57.97 38.24 48.54 47.04
Oct-18) 50.11 34.89 47.96 33.52 43.79 43.88
Nov-18 53.44 38.22 51.58 368,75 44.84 45.04

Cec-18

) Jan-26 61.07 4513 58.91 44.86 50.63 49.48 50.71 42.63 43,29 48,22

Feb-20 57.60 44,58 57.13 43.43 48.60 48.95 49.79 49.04 48,34 47.68
Mar-20 55.31 42,05 53.08 38.84 47.82 46.87 48.20 47.39 46.59 45.54
Apr-20) 51.88 '37.58 51.07 36.07 46.66 45,50 47.19 45.96 45.50 44.40
May-20 51.99 35,68 52.65 36.48 47.62 45.48 48,17 45,83 46.44 44.30
Jun-20 68.41 40.29 66.22 46.07 48B.38 46,72 49.19 47.10 47.45 45,59

Jul-20 80.57 4,14 83.05 53.53 55,20 49.74 55.55 50.08 54,27 48.58
Aug-20 82,23 42.04 83.22 57.31 54.29 49,27 54.43 49.57 53.27 48,16
Sep-20 60.38 36.83 58.58 30.04 52.50 47.91 52.83 48.02 51.42 46.65
Oct-20 52.98 37.87 52.38 36.95 47.66 46.05 47.98 45.95 48,53 44,71
MNov-20 55.49 40.68 53.56 39.96 48.14 47.16 48.35 47.190 - 48.81 45,79
Dec-20 59.21 44.45 56.62 43.69 48.93 48.60 48.85 48.67 47.56 47.26

GCC RPD-5-055_Supplemental 2013H1_LTE_FY_Bate_Norinal_2013_10_21



Coal {$/ton) FOB -Nominal §'s

12395 Bwudb 12500 Blufly 12000 Btu/lb 12000 Biu/ib 12500 Btuib 13000 Btutb 11512 Bulb 8800 BluAb 8400 Biudb 11700 Bty
1.64 802 1.6# 802 124 S02 1.67# 502 6# SC2 . 4# S02 4.34 S02 0.84 802 0.84 502 0.9#% 502
CAPP CAPP CSX-Rail CAPP Compliance CAPP NYMEX NAPP High Suliur  NAFP Med Sulfur |-Basin PRE 8500 PAB 8400 Colorade

7240 B

z = e n5es i ,‘.5
Jan-18 76.21 76.66 72,60 72.02 73.40 71.8¢ 55.606 13,68 11.87 38.15
Feb-19) 76.44 77.08 72,60 72.03 7373 7235 55.81 13.60 14.89 36.18
Mar-18 76.68 ¥7.32 72.60 72.05 7408 7272 56.16 13.62 11,91 30.17
Apr-18) 76.81 77.56 72.60 72,07 74,39 73.08 56.41 13.64 11.82 39.18]
May-18 77.15 77.80 72.60 72.08 74,73 7345 56.68 13.66 11.94 39.18]
Jun-18| 77.38° 78.04 72.60 72.10 75.08 73.82 58.91 13.68 11.96 39.19
Jul-18 T7.74 78,40 72.60 72,90 75.45 74:25 g7.21 18.74 12.00 39.21
Aug-18| 78.10 78.76 7260 72.10 75.84 74,69 57.52 13.80 12.04 39.23
Sap-18| 78.46 79.12 . 7260 72,10 76.23 75.42 57.82 13.86 12.08 39.24
Crct-18; 78.82 79.49 7280 7210 76.62 - 75.56 58.13 13.82 1212 39.26‘

OCC APD-5-055_Supplemantal 2015H1_LTF_FT_Base_Nominal_2013_10_21



9.18 79.85 72.80 72.10 77.01 76.00 58.44 13.98 12.16 38.28

Jan20, 84.38 85.08 7388 73.32 81.80 82.09 62.25 15.03 12.90
Feb-20, 84.75 85.47 7419 73.49 8218 82.52 62.48 15.12 12.96
Mar-20; 85.14 85.86 74,38 73.67 82,49 82.85 62.71 15.22 13.03
Apr-20| 85.52 86.24 74.58 73.85 82.80 83.36 62.95 15.31 13.10
May-20 85.80° 85.63 74.80 74.02 83.10 83.81 63.18 15.40 13.16
Jun-2¢ BE.28 87.02 75.00 74.20 83.40 84.28 8342 15.49 13.23
Jul-20 86.29 B7.03 75.10 74.25 83.41 84,18 83.43 15.48 13.23
Aug-20 86.30 B7.03 7520 74.30 83.42 B4.11 63.44 15.48 13.22
Sep-20f 86.30 B7.03 75.30 T74.35 83.43 84.04 63.46 1548 13.22
Qct-20) 86.31 87.04 75.40 74.40 §3.43 83.98 63.47 15.47 13.22
Nov-20 88.31 87.04 75.50 T4.45 83.44 as.s1 £3.48 15,47 1321
Dec-20 86.32 87.05 75.60 74.50 83.45 83.84 63.49 15.46 13.21
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Natural Gas ($/mmbtu) -Nominal $'s

Swing Service
Henry Hub TCOPool  vinion South Point  TCO Deliv HSC PEPL TX-OK Adder
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6.53
8.44
§.20
5.97
590
5.91
6.00
5.98
593
5.99
6.22
6.36

6.84
6.75
6.51
8.28
6.21
68.22
8.31
8.30
8.24
6.30
8.53
6.67

857
6.48
6.23
5.97
5.90
5.91
6.00
5.99
5.93
5.99
6.25
8.40

5.88
6.79
8.54
5.28
6.21
g.22
6.31
5.30
6.24
6.30
6.56
6.71
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8.56
6.47
6.23
597
5.90
5.91
6.00
5.99
593
599
5.22
6.36

6.87
6.78
6.54
6.28
6.21
6.22
5.31
6.30
6.24
6.30
6.53
6.67

691

8.81
5.56
6.29
6.22
8.23
6.33
6.32

© .28

6.32
8.57
6.73

7.23
713
6.88
6.61
6.54
6.55
£.64
6.53
6.57
6.63
6.88
7.05

6.40

8.30
8.07
588
5.81
5.83
592
591

5.85 -
591

6.08
§.22

871
6.61
6.38
6.19
6.12
6.14
6.23
6.22
6.16
6.22
6.39
8.53

6.62
6.52
6.28
8.0
5.94
5.95
6.04
8.03
5.97
6.03
6.30
6.44

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25



Uranium Fuel HO2

{3/metric tonne) -
($/mmbtu) - Nominal $'s
Maminal $'s
NOyAnnuall  AEP NOyAnnual NOy Summer | co,

Emissions ($/ton) -Nominal §'s

]
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Jul18
Aug-18
Sep-18

Jan-20
Feb-20
Mar-20
Apr-20
May-20
Jun-20
Jul-20
Aug-20
Sep-20
Oct-20
Nov-20
Dec-20

0.94
0.94
0.94
0.94
0.94
0.94]
0.84
0.94
0.94)
0,94
0.94
0.04

0.00
GO0
_0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
06.00
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0.00
0.004
0.00
0.00
0.00
0.00
6.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00:
0.00
0.00
0.00
0.00
c.00
0.00
0.00

OO0 00000000
QOO 00000000
Do 00O oCcCOoOO0COO0

OO0 000 GCOoOO0OOO0OoOCC
000000 c 0000
ODOOoO QOO0 CaOoCoo

0.00
0.00
0.00
0.00]
0.00
0.00
0.00
0.00
0.0¢
0.00
0.00
0.00




Heat Rates (mmbtuw/MWh)

9.19 888 755 765 B.82

8,51 8.71 7.50 7.60 6.76
8.60 8.43 7.51 7.58 6.74
8.28 8.52 7.58 7.69 6.90
8.28 8.69 7.99 8.16 7.29
11.22 1059 8.01 8.20 7.35
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Jun-20

Jul-20
Aug-20
Sep-20
Oct-20
Nov-20
Dec-20

11.00
12.77
13.05
9.68
8.41
8.46
8.82

11.13
13.75
13.80
9.81
8.69
8.50
8.79
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7.88
8.86
8.73
8.52
7.66
7.53
7.49

8.01
8.92
8.75
8.58
7.71
7.57
7.48

7.24
8.17
8.03
7.83
7.02
8.79
6.75




Capagily Prices (S/MW-day) -
Hominal §'s

AEP GEN HUB Hub Cap.  SPP Cap.

Renewable Energy
Subsidies ** {S/MWk)
-Nominal $'s

inflation Factor  [AEP Hun

OCC RPD-5-0535_Supplemental 2013K1_LTF_FT_Base_Neminal_2013_10_21

0.00

SPP

0.00

Converi 10
Real 2011 5's

FALSE
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1,0000
1.0000
1,0000
1.0000
1.0000
1.0000
1,6000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.6000
1.0000
1.0000
1.G60¢
1.0000
1.0000
1,0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.5000
1.0000
1.0000
1.0000
1.0000
1.0060
1,0006
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

Cumulative
Factor
1.0493
1.051
1.0530
1.0548
1.0566
1.0584
1.0603
1.0823

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1
1

1
1
1
1
1
1
1
i
1
1
1
1
1
1
1
1
1

s T T T T T e e Y G

0640
0658
0876
0695
0713
0732
0751
0763
0788
.08o7
.0825
0844
0863
.0BB2
0901
0820
0542
0865
0887
1010
.1032

1055
1078
1101
1724
1147
1170

1193

1216
1240
1265

1289
1313

1337
1361
1386
1410
1435
1453
1484

1507
1531

1555
1578

802
1825
L1850
674
1688
1722
1746
a7
L1793
1815
1838
1860
1883
1805
1928
1950
1973
19986
.a019

1.204%
1.2064
1.2087
12110
1.2133
1.2156
12178

Year

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2015
2015
2015
2015
FIAH
2015
2015
205
za15

‘2015

2015
2015
2016
2016
2016

2016

2016
2016
2016
2016
2018
2018
2016
2056
2017
2017
2017
207
2my
2017
2017
2017
2017
2017
2017
207
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2018
2019
2018
2018
2019
2019
2019

-Nominal



0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
400
a.00
0.00
0.00
0.00
0.00
0.00
0.00
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1.0000

1.0000
1.0000
1.6000
1.0000
1.0000
5.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
+.0000
10000
1.0000
1.0000

1.2202
12225
1.2248
1.2272
1,2295
1.2318
1.2342
1.2365
1.2388
1.2412
1.2436
1.2459
1,2483
1.2506
1.2530
1.2554
1.2578
1.2602

2018
zoe
209
2019
201%
2019
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020



Jan-16
Feb-16
Mar-16
Apr-16
May-16
Jun-16|

Jul-16
Aug-16
Sep-15
Oct-16
Nov-16§
Dec-16

34.41
32.12
30.51
27.39
24.33
28.75
29.40

3073 °

24.64
26.54

20.39

32.60

PJM - AEP GEN HUB -Nominai $'s

41.86 4717 36.35 40.61

30,13 44.36 33.87 37.94
36.81 41.32 31.81 ' 35.94
33.59 37.76 28.33 32.86
32,05 37.00 25.75 30.74
37.94 43.28 . 29.05 36.86
41.50 48.41 30.22 . 40.09
38.64 44.50 32.15 37.49
33.21 © 38.38 25.31 32.00
33.91 39.12 28.29 32.96
37.38 42.81 30.77 3617

40.75 45.89 33.40 39.80
48
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Jan-18} .
Feb-18 39.23
Mar-18 36.32
Apr-18 3141
May-18 29.04
Jun-18 30.45

Jul-18 34.01
Aug-18 35.08
Sep-18 29.80
Oct-18 30.42
Nov-18 33.97
Dec-18

OCCRPD-5-055_Supplemental 2013K1_LTF_FT_Base_Nomfnal_2013_10_21



Nights

32.13
30.17
26.51
26.38
24 47
31.25
34.28
35.82
24,99
23.89
26.96
30.72

Weekend

4159
41.86
35.32
35.90
35.04
41.53
49,21
50.78
36.06
36.33
38.74
42.67

OCC RPD-5-055_Supplemental 2013K1_LTF_FT_2ase_NMominal_2013_10_2%

SPP -Nominal $'s
Weekend Peak

PROMOD Wesaknight

PROMOD Weekend

47.14
48.74
40.62
4114
40.76
47.49
57.08
59.87
42.33
42.71
45.03
49,19

33.20
31.35
27.35
26.96
25.14
32.49
33.94
36.31
25.75
24.38
27.40
31.08

40.37
39.84
34.00
34.57
33.34
39.73
47.76
48.68
34.33
34.59
37.00
41.15




“Jan-18 35.76 45.06 50.04 36.52 4373
Feb-18 35.21 45.22 50.39 37.11 43.80
Mar-18 31.02 £0.90 46.59 31.55 © 39.69
Apr-18 27.91 37.85 43.82 28.96 35.28
May-18 27.36 37.94 4405 28.27 36.28
Jun-18 32.08 42,57 49.13 34.04 40.85
Jut-18 39.39 54.97 62.58 40.79 51.77
Aug-18 41.26 62.57 7150 30.89 59.99
Sep-18 30.39 43.00 50.01 32.01 41.18
Oct-18 27.10 3995 4597 27.80 37.16
Mov-18 30.49 42,18 - 48.48 . 30.86 40.45
Dec-18 34,35 48.15 5244 35.07 : 44,42

“Jan20 30.32 4977 55.59 40.10 48102

Feb-20 37.92 47.08 52.32 38.63 4591
Mar-20 33.01 42.99 48.87 34.14 41.39
Apr-20 30.74 40.26 46.05 31.77 38.83
May-20 2960 40.86 4713 30.39 39.45
Jun-20 37.48 53.82 62.19 38.86 50.41

Jul-20 44,29 62.33 7144 44.85 59.30
Aug-20 45.41 65.31 75.75 46.82 62.21
Sep-20 32.69 43.50 50.96 34.27 42,11
OCt-20r 29.81 42.32 49.24 30.23 40.77
Nov-20 33.56 44 63 50.82 34.40 42.80
Dec-20 37.52 49.28 55.63 37.87 47.63

OCC RPG-5-055_Supplemental 2013H1_LTF_FT_Base_Nominal_2013_10_21



ERCOT North -Nomina! §'s
Month Nights Weekend Weekend Peak PROMOD Weeknight ~PROMOD Weekend

“Jan-14 3711 . 36.90 38.16

Feb-14 36.91 . 36.73 37.78
Mar-14 3352 : _ 34.06 35.07
Apr-14 32.70 . 32.82 . 3436
May-14 33.17 ‘ . 33.54 34.20
Jun-14 34.28 . 34.24 35.47

Jul-14 35.83 .  35.83 38.00
Aug-14 35.40 . 35.36 37.44
Sep-14 35.61 . 35.59 37.64
Oct-14 34,99 . 35.05 35.81
Nov-14 32.47 . 33.53 34.77

Jan-16 4472 ) 4518 45.43 44.72 4513
Feb-16 4421 44,50 44.62 44,15 44.47
Mar-16 41.65 42.57 43.18 41.76 42.44
Apr-16 40.40 41.58 4212 40.35 41.41
May-16 ) 41.03 41.85 42.33 41.16 41.70
Jun-1é 41.10 43.57 44.74 41.01 43.23

Jul-16 4212 46.51 48.74 ’ 42,13 45.88
Aug-16 41,92 47.25 49.87 41.88 45.37
Sep-16j 41.48 45.07 45.85 41.42 44 .56
Oct-16 41.00 41.91 42.42 ’ 4112 41.76
Nov-16 41.63 42.61 43.60 42.00 42.51

Dec-16 44,82 45.19 43.39 44.65

OLCRPD-5-055_Supplemental 201341 _ETF_FT_8ase_Nominal 2013 10 _21



49.29
48.73
46.49
45,08
44.98
45.61
46.88
48.56
486.07
45.58
45.63
48.00

49,68
49.10
47.14
45.92
45.79
47.78
52,50
51.16
49.50
46.40
47 54
49.34
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49.87
49.30
47.53
46.34
46.27
48.80
56.27
53.47
51.87
46.84
48.06
49,77

40.26
48.66
46.59
45.08
45.09
4557
46.87
46.58
46.04
45.62
46.70
47.82




Power Prices ($/M

ERCOT South -Nominal $'s

“Jan-14 37.23 ‘ 38.41 38.64 36.93 3893

Fab-14 36.98 37.687 37.92 36.78 37.63
Mar-14 33.91 35.56 36.59 34.35 3525
Apr-14 33.06 34.81 35.67 33.17 34.45
May-14 : 33.56 34.79 35.62 33.81 34.55
Jun-i4 34.54 : 36.12 36.86 34.48 35.8¢

Jul-14 36.02 38.72 40.03 36.02 k 38.32
Aug-14 35.75 37.99 39.11 35.74 ar.72

Sep-14 35.57 35.03 39.27 35.56 37.64

oct RPD-5-055_Supplemental 2013H1_LTF_FT_Base_Nominal_2013_10_21
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Power Prices ($/MWh} -Neminal $'s
ERCOT West -Nominal $'s
Weekend Peak PROMOD Weeknight

PROMOD Weekend

O
Vi
9
2

OLC RPD-5-055_Supslemental 2013H1_LTF_FT_Base_Nominal_2013_10_21



47.48
45.56
44.01
43.80
44.37
4564
45.31
44.74
44.14
45.18
46.84

47.83
46.08
4477
44 .59
48.74
51.41
80.14
48.42
45.14
46.22
48.02

OCCRPD-5-055_Supplemental 2013H1_LTF_FT_Base_Naminal_2013_10 21

47.99
46.33
45.14
45.08
47.88
54,26
52,57
50.29
45.68
46.81
48.45

47.42
45.60
44.02
43.93
4434
45.62
45.33
44.68
4419
45.28
46.44
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PJM - AEP GEN HUB

On-Peak Off-Peak

On-Peak

SPP

Power Prices ($/MWh) -Nominal §'s

Ofi-Peak

ERCOT-Ngith

On-Peak

Cff-Peak

ERCOT-South

ERCOT-West

Off-Peak

48.72 30.64
45.23 296.36
45.25 28.80
43.88 26.42
42.93 24.96
49.68 27.27
54.35 28.08
56.79 31.34
48.45 27.25
43.63 26.45
44.61 28.23
45.53 29.52

53.20
50.31
46.91
44,61
44.03
59.35
73.22
77.44
56.17
44.39
438.83
49.53

35.30
35.28
31.65
29.68
30.25
37.78
50.40
54.23
36.33
29.73
34.14
35.82

41.3%
40.41
38.80
37.20
38.02
38.45
42.73
42.33
43.30
39.01
39.60
40.00

39.81
39.50
36.92
35.66
35.96
37.13
39.51
39.17
38.30
37.50
36.18

38,31
Y

41.55
40,60
38.94
38.15
38.57
39.16
43.17
42.52
43.43
38.65
40.17
40.27

OCC RPD-5-055_Supplamental 2012H2_Price_Forecast_Nominal_FTCA_CSAPRx_2012_08 27

On-Peak _ Oft-Peak On-Peak

3

40.30
39.41

37.74
36.92
37.18
37.79
42,18
41.65
42.37
38.28
38.76
239.00




Jar-20
Feb-20
Mar-20
Apr-20
May-20
Jun-2Q

Aug-20
Sep-20
QOct-20
Nov-20

Jul-20¥

Dec-20

81,70
87.88
68.10
54.36
57.76

42,55
47.58
40.62
38.05
42,16

48.84
48.30
456.09
40.59
39.30
43.43
44.96
46.54
41.10
40.22
44.15
47.76

92.77
93.10
74.50
56.08
57.67

61.94
66.93
50.53
40.30
43.76

48.91
48,57
43.64
41.31
41.47
51.33
§2.51
65.89
45.82
41.63
45.74
48.38

51.66
50.80
48,96
47.73
49.06
50.00
57.50
5642
54.78
48.71
49.27
50.08

50.59
50.06
47.83
46.38
46.49
47.93
51.18
50.70
43.32
46.98
48.05
49.60

55.73
57.23
55.34
47.99
48.35

. B1.71

50.84
49,08
48.28
43.59
50.48
57.61
56.38
54.77
48.84
49.26
49.71
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49,88
50.21
48,33
4582
46.63

50.84
4997
48,23
46.81
46.64
48.12
51.30
50.84
49.25
46.68

47.69 -

49.42

54.62
55.80
54.04
46.47
48.71

50.28
439.48
47.69
46,62
47.98
49.01
56.45
55.32
53.61
47.53
47.84
48.56




Coal [$fton) FOB -Neminal §'s

12395 Biwlb 12500 Biwlb 12000 Btu/lb 12000 Btuw/lb 12500 Biw/b 13000 BluAb 1592 Buwib B840 Btufb
1.6% 502 1.6# 802 1.2# 802 1.678 802 B# 802 4 802 4.3# 802 0.84502

CAPP CAPP CSX-Rall CAPP Compliance CAPP NYMEX NAPP High Sufur  MAPP Med Sulfur I-Basin _ PAB 8500

8400 BwAb 11700 Buwib
0.6# 502 0.9% 502

PRB 8400 Colorado

8158 -

Bi52 574 853,

42.31
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http://yyy54.82.yyi

Dec-19)
Jan-20
Feb-20)
Mar-20
Anr-20
May-20
Jun-20|

Jul-20
Aug-20;
Sep-20
Cct-20
Nov-20
Dec-20,

ga. 86.87
88.14 87.00
89.28 8713
838.41 8726
88.55 87.40
82.69 - 87.53
86.84 §7.88
83.98 87.83
9014 87.98
90.30 88.12
90.45 88.27
90.60 88.42

OCC RPD-5-055_Supplemental 2012H2Z_Price_Forecast_Nominal_FTCA_CSAPRx_2012_08_37

77.00
7Tz
77.23
7738
7747
77.59
7772
77.86
7798
78.13
76.26
78,40

18.38
18.42
18,46
18.48
18,53
18.57
18.60
18.64
18.67
18.71

18.75

18.78

16.15
6.18
16.22
16.25
16.28
16.31
16.34
16,38
16841
16.44
16.47
16.50




Natural Gas {$/mmbtu) -Nominal §'s

Uranium Fuel UO2
($/mmbtuj -
: Swing Service Nominat §'s
Henry Hub TCO Pool __vinion South Point  _TCO Deliv HSC PEPL TX-OK Adder
595 " e

5.85 £.85 5.88 6.18 577 . . 0.57|
5.84 5.84 5.88 6.17 5,75 R . 0.87
5.78 5.78 5.82 B.11 ' 5.70 . . 0.87
5.84 5.84 5.88 8.17 5.75 . . 0.87
§5.08 B.0g 611 5.43 5.93 . 0.25 087
6.20 6.24 6.25 6.58 5.07 . 0.25 0.87

T, ot
673 6.77 6.80 7.13 6.60 6.51 0.25 0.91
6.64 6.68 871 7.03 6.51 6.42 0.25 0.91
5.40 6.43 86.47 6.78 6.27 618 0.25 0.91
6.17 6.17 6.21 5.51 §.08 5.90 0.25 0.81
6.10 6.10 6.14 6.43 6.02 E.B3 0.25 0.1
6.11 6.1 6.15 6,45 6.03 5.84 0.25 0.91
8.20 6.20 6.24 £.54 6.12 5.93 0.25 091
6.19 6.19 6.23 5.63 B.11 5.82 0.25 091
8.13 6,13 8.17 8.47 6.05 5.86 0.25 0.91

OCE RPD-5-055_Supplemental 2012H2_Price_Forecast_Nominal_FTCA_CSAPRX_2012_08_27



5.90 " 723

6,87 6,98
640 8.70
6.33 6.63
6.34 6.64
8.44 6.74
6.43 8.73
6.37 6.67
5.43 6.73
X 6.65 6.99
6,79 6.680 714 6.62
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Emissions ($lfon) -Nominal $'s

(8/metric tonne) -
Nominal §'s

NO, Annusl

AEP-NOy Annual

NO, Summer

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.00
0.00
0.00
.0.00

:
£

BOOOOOoOOoO0COOOD

<
=
L=
[o 3N oW =W o B o w I o R o I ws I o B i oo

OO 000000000

o000 cCc o0 c oo

QCC RPD-5-055_Supplemental 2012H2_Price_Forecast_Nominal_FTCA_CSAPRx 2012 08 27

OCOoOCcCODOOoOO0OO0COoOoCoOo

OO O0ODO0OO0O0COoOOOoO




Oct-20

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

OO0 O CO OO0 oo

o
(=]
O
o 00000 0000
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0
0
0
0
c
0
0
0
0
0
0




Feb-18
Mar-16
Apr-16
May-16
Jun-16
Jul-16
Aug-16
Sep-16
Oct-16
Nov-18

Dec-18

Heat Rates (mmbiu/MWh)

9.20
8.96
9.02
12.54
13.92
14.53
10.50
8.93
9.30
9.63

0CC RPD-5-055_Supplemental 2012Hz_Price_Forecast_Nominal_FTCA_CSAPRx_2012_08_27

9.80
9.42
9.20
9.22
9.23
12.42
16.00
15.80
11.68
9.11
9.52

2.17
9.36
9.77
14.46
16.29
15.83
11.27
9.23
9.65
g.62

7.50

7.46
7.49
7.55
7.68
7.75
8.45
8.40
8.68
7.74
7.59

7.54
7.64
8.12
8.17
9.18

8.95

8.70
7.73
7.63
7.55

AEP GEN HUB-HR SPP-HR ERCOT North - HR ERCOT South - HR ERCOT West - HR

7.54
7.49
7.52
7.60
7.79
7.89
8.53
8.44
8.70

7.87 -

7.70

6.79
6.98
7.42
7.5C
8.43
8.20
7.97
7.10
6.90
6.85




8.4
8.09
5.09
8.74
8.78
11.26
13.18
14.20
111
8.78
8.85
9.25

9.35
9.00
8.94
8.68
8.71
11.91
13.50
14.29
10.74
8.69
8.99
9.27

OCC RPO-5-055_Supplemental 201 2H2_Price_Forecast_Nominal_¢TCA_CSAPRX_2012_08_27

0.86
9.48
9.14
8.14
9.48
13.27
15.64
16.73
12.71
9:47
9.32
9.35

9.98
9.33
8.80
8.92
916
13.29
14.83
15.41
11.02
817
9.10
8.27

7.70
7.59
7.57
7.58
7.91
8.09
9.09
9.28
8.1
7.77
7.63
7.58

7.61

7.58 .

7.58
7.81
7.90
8.04
8.1
8.96
8.78
7.73
7.61
7.58

777

7.68
7.55
7.65
8.00
8.19
9.11
9.37
8.15
7.85
7.70
7.63

7.62
7.59
7.60
7.70
7.99
8.12
9.13
8.95
8.78
777
7.61
7.51




Capacity Prices ($/MW-day} -

Nominal §'s

AEP GEN HUB Hub Cap. SPP Cap.

27.73
27.73
27.73
27.73
27.73
125.99
125.99
125,89
125.99
125.99
125.09
125.99

Renewable Energy
Subsidies ** ($/MWh)
-Nominal $'s

] Inflaﬁon Factor.

OCC RPD-3-055_Supplemental 2012H2_Prica_Forccast_Nominal_FTCA_CSAPRy_2012_08_27




253.47 371.74
253.47 371.74
253.47 371.74
253.47 371.74
253.47 371.74
253.47 371.74
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PJM - AEP GEN HUB -Nominal $'s T '
" Weekend Peak  PROMOD Weeknight  PROMOD Weekend

OCC RPD-5-055_Supplemental 2012H2_Price_Forecast_Nominal_FTCA_CSAPRxk_2012_03_27



Aug-18
Sep-18
Oct-18
Nov-18
Dec-18

45.68
44.50
41.24
25.80
33.34
37.77
39,12
39.05
36.15
35.18
39.24
44.09

51.00
47.80
47.43
49.73
53.43
54 61 62.51
43.25 49.11
41.65 47.95
44.95 50.61
49,14 54.32

'51.34 54.98

. 50.05 54.20
47.33 51.72
43.84 49.94
42.51 48.54
48.42 54.0&
49.35 56.26
51.20 58.15
44 .63 50.38
4311 48.91
46.97 52.35
50.68 54.89

GCC RPD-5-055_Supplemental 2012H2_Price_forecast_Nominal_FTCA_CSAPRx_2012_08 27

46,68
46.13
42,76
37.48
35.06
38.27
40.70
40.64
36.07
36.68
41.11
44.53




SPP -Nominal $'5
Nights Weekend Weekend Peak PROMOD Weeknight PROMOD Weskend

Jan-18 40.03 49.39 54.86 40.81 48.31
Feb-18 37.58 47.50 53.58 38.68 45.85
Mar-18 33.43 43.71 48.99 33.64 4218
Apr-18 33.42 43.20 49.24 34.28 42.07
May-18 31.08 4188 46.79 31.59 39.68
Jun-16 39.76 58.01 66.62 3862 - 55.84

Jui-16 4550 70.83 83.13 46.00 67.23
Aug-16 49.92 73.93 82.28 48.10 . 69.08
Sep-16 35.53 46.94 53.92 36.46 4536
Oct-16 30.64 42.48 48.92 31.46 40.77

Nov-18 35.05 46.27 52.56 35.96 44 .46

0OCC RPD-5-055_Supplemental 2012K2_frice_Forecast_Mominal_FFCA_CSAPRx_2012_08_27
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ERCOT North -Nominal §'s
Nights .Weekend - Weekend Peak PROMOD Weeknight PROMOD Weskend
; 5
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Oct-20
Nov-20

Dec-20

47.32
45.84
45.94
48.48
47.86
47 .55
47.09
46.44
47.48
49.01

50.84
50.24
48.19
46.87
46.78
49.31
54.39
52.80

5{.35

47.39
48.45
50.36

OCC RPO-5-D55_Supplemental 2012H2_Price_Forecast_Nominal_FTCA_CSAPRx_2012_08_27

£1.08
50.44
48.72
47.38
47.33
50.63
57.61
55.80
53.49
47,91
49.03
50.73

48.25
48.00
44.30
44.66
44.97
46.43
46.36
45.90
45.09
46.18

§0.32
49.75
47.46
45.87
46.12
46,42
47.84
47.55
47.06
46.50
47.58
48.78




Power Prices ($/M

‘ ERCOT South -Nominal $'s ,
Nights Weekend Weekend Peak PROMOD Weeknight PROMOD Weekend _

Jan-16 46.97 47.47 47.68 46.90 “47.42

Feb-186 46.25 46.55 46.66 46.22 46.49
Mar-15 43.82 44.65 4517 43.91 44.54
Apr-i6 42.49 43.45 43.91 42.48 43.32
May-16§ 43.12 4417 44,76 43.26 : 43.97
Jun-16 43.18 468.11 47.55 ) 43.14 45.70

Jul-16 4417 48.03 51.562 44.21 48.44
Aug-16 4413 5018 53.14 44.06 49,18
Sep-16 . 43.29 47.61 49.74 4317 47.02
Gct-16 4283 - 43.92 44.50 42.93 ‘ 43,75

Nov-186 . 44.45 45.82 44.00 4433

occ HPD-S-osé_Supplemenla| 2012H2_Price_Forecast_Nominal_FTCA_CSAPRx_2012 08 27
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Power F'ricgs {$/MWh) -Nominat §'s
ERCOT West -Nominal §'s
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46.27
44.78
44.64
45.18
46.55
46.26
4569
44.88
45.87
47.49

49.06
47,50
46.24
46.13
49.60
56.49
54.71
52.40
4B.83
47.58
49.35

OCC RPG-5-055_Supplemantal 2012H7_Price_Forecast_Naminal_FTCA_CSAPRx_2012_08_27

48.35
46.34
44,81
44.85
45.12
46.52
48.27
45.66
44.94
46.00
47.21




2018 4.2 2.5 1.7 0,04
C2017 - 5.0 2.6 2.4 0.93
-. 2018 ] 5.2 27 25 0.93
2009 | 5. 2.6 2.5 0.95
2020 4.5 2.3 2.2 0.98
2021 4.3 2.2 2.1 1.01
2022 4.3 2.2 2.1 1.03
<2023 ] 42 2.1 2.1 1,04
L 2024 . 4.1 2.1 2.0 1.06
2025 ] 44 2.1 2.0 1.06
2026 3.9 - 2.0 1.9 1,07
T 2027 3.9 2.0 1.9 1.07
2028 . 3.9 2.0 1.9 1.07
2029 3.9 2.0 1.9 1.07
C 203G - 3.9 2.0 1.9 1.07
2031 - 3.8 2.0 1.8 1.07
2032 3.9 . 2.0 1.9 1.07
. 2033 3.8 1.9 1.9 1.07
U 2084 3.8 1.9 1.9 1.07
72035 3.9 2.0 1.9 1.07
T 20367 3.8 2.0 1.8 1.07
CPR8T 3.8 2.0 1.8 1.07
2038 3.8 1.9 1.9 1.07
2039 . 3.8 1.9 1.9 1.07
2040 3.7 1.9 1.8 1.07
Lipoq1c-] 37 1.9 1.8 1.07
204200 3.7 1.9 1.5 1.07
' 3.5 1.8 17 1.07
2044 3.5 1.8 1.7 1.07
G 2045 3.6 1.8 1.7 1.07
2046 .1 35 1.8 1.7 1.07

0CC RPD-5-055_Supplemental 2015H1_LYF_FT_g8ase_Nominal_2015_04_24
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Time Period Definition

On-Peak normal peak hours: 5 days x 16 hours

Off-Peak ALL hours not on-peak (5 days x 8 hours + 2 days x 24 hours weekend)
INights ALL night hours: 7 days x 8 hours '

Weekends all weekend hours: 2 days x 24 hours

Weekend Peak normal peak hours weekend only: 2 days x 16 hours

PROMOD Weeknight 32 hrs (excludes Friday night)
PROMOD Weekend 56 hrs (includes Friday night - Monday morning)

1.1023 Short ton to Metric Tonne conversion factor

OCC RPD-5-055_Supplemental 2015H1_LTF_FT_Base_Nominal_2015_04,24



Power Prices ($/MWh} -Nominal §'s

PJM - AEP Gen Hub SPP_Central SPP_KSMO ERCOT_NORTH ERCOT_South ERCOT_Woest
On-Peak Off-Peak On-Peak Off-Peak On-Peak Ofi-Peak On-Peak - Off-Peak On-Peak Off-Peak On-Peak Oft-Peak
37.04 26.84 36.80 26.60 ) 35.57 Mwmm ,
4220 . 2041 . (4187 o - 40.80
44,33 : 44.01

48.64 . 48.38
B4t 8641 0 Bl

.36.43
YT

R s

62.40

R 1< T _ 67 2748 0 0187 - 10047,
121.34 . 128.39 103.09 111.38

LTF_FT_Base_Nomipal_2015_04_24

Ipplemental 201541 _i
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http://cnicn.cn
http://cn.cn

Coal ($/ton) FOB -Nominal §'s

11700 Bru/ib

12395 Btu/lb 12500 Btu/lb 12000 Biwib 12600 Btu/lb 12500 Btu/tb 13000 Btu/lo 11512 Btuib 8600 Btu/b 8400 Btu/lb
1.6# 802 1.6# 8502 1.2# 502 1.874# 502 6# 502 . 4#5802 4.3# 802 0.8# 502 0.8# 502 0.9# 502
. CAPP CAPP CSX-Rail CAPP Compliance CAPP NYMEX -NAPP High Sulfur ~ NAPP Med Sulfur I-Basin PHE 8800 PRB 8400 Colorado

67.83

S5.18 ] 40.00

$CCRPD-5-055_Supplemental 2015H:_LTF_FT, Base_Nominal_2615_04_24
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Natural Gas ($/mmbtu) -Nominal $'s . Uranium Fuel U02
Aw\q::..m”:v -

) i Nominal $'s
Henry Hub TCO Pool Dominion South Point Pool TCO Deliv HSC PEPL TX-OK  Swing Service Adder

4.34 iw o.mm.
808 . i 4Bl S = S

OCCRPO-5-0S5_Supplemental 2015H1_LTF_FT._Base_Naminal _2015_04_24



Emissions {$/ton) -Nominal $'s ‘- : Heat Rates {mmbtu/MWh)
{$rmetric tonne) -

Nominal $'s .

S0, NOy Annual NOy Summer Co, AEP GEN HUB - HR SPP_Central - HR  ERCOT North - HR ERCOT South - HR ERCOT West - HR
oB76 . BOS el B.30

ciooo D oo oo’

o
D.,
]

S0
c,

w0
9]

.0
o]
&

o'o.0 oo oe
oo dovioond

GCC RPD-5-055_Subplemental 2015H3_LTF_FT, Base Nominal_3015_04_24



Capacity Prices ($/MW-day), ..zo:_m:m_ $'s
SPP_Central/KSMO Cap.

AEP GEN HUB Hub Cap.
3 30 72.66
- 103.82
R ‘82465
... 33179
.84 34621
S nU8hadg 785848
360.20
388,12

ol 26082

S amw
331.79

839,09 ¢

R 299 . . T aE2.99
...39065

. 406.44
L 41456
‘ ‘ 7 422.44
e o e g

... 46895
. 7 £ o7

© 50436
XA wg;ﬁmm&g&
535.23

Renewable Energy
Subsidies ** ($3/MWh)
-Nominal $'s

43.30
3280
21.80
1100
0,00

Inflation Factor

TR0
2.0
2.0

L_m

19
.
. 1.9
T b

1.8

!
1.8

0%
0%
0%
0%

o
0%
0%
0%
0%
onwo
0%

OCC RPD-5-055_Supplemental 2015H1_UT¢_FT_Base_Nominal_2015_04_24




Power Prices ($/MWh) -Nominal 8's
P.JM - AEP GEN HUB SPP_CENTRAL SPP_KSMO ERCOT_North ERCOT_South ERCOT_west

Month §  On-Peak Ofi-Peak On-Peak Qif-Peak Qn-Peak Qff-Peak Qn-Peak Qff-Paak On-Peak QOff-Peak On-Peak Off-Peak

Jare 16 704 2908 3774 2751 37.35 27.33 3667 29 67 3647 2968 a7.52 3038l
Feb-185 35.33 28.53 3598 26.93 3562 26.66 34.34 27.20 34.22 2727 35.07 27.77,
Mar-15 34.14 26,36 3341 2385 33.08 23.62 3104 . 2608 3112 26.26 31.25 26.30)
Apr- 16 32.86 26.86 34.20 24.67 33.86 24.43 3267 27.88 32.84 28,11 32.78 27 66}
May-18| 34.81 25.10 36.62 25.97 36.43 25.74 35.90 28.96 36.45 29,63 36.59 29.40)
Jun-16 35.49 25,68 38.40 27.23 38.28 27.03 3711 30.58 37.30 31.01 38.07 31,18
Jul-16 41.39 28.97 4386 3150 44.04 31.47 30.24 3212 36.25 32,34 40.19 32,74
Aug-16 3845 26.49 42.20 28.61 4204 2938 39.46 3188 35.49 3247 40.44 32.57
Sep-16 35.07 24.87 37.75 26.62 37.48 26.40 35.85 20.62 35.57 30.02 35.78 30.25/
Oct-16 32.60 2490 34.83 25.33 34.51 25,08 34.52 28.02 34.73 28.40 35.25 28.49)
Nov-16 33.26 26.83 34.53 26.24 34.20 25.98 3441 26.69 34.40 26.84 35.09 27.18
Dec-16 L0800 B AU . 3088 BT
dan-17 TagEET T 4582 dE54 3405
Feb-17 40.47 ST _.2984. 9843
Mar-17 are8 .. 3548 - 3552 - 27.61
Apri7] L8809 - . 868 3B76-- - -29.38
May-17 A3 - _AD.84 . Ataer | - 3249
Jun-17, 4385 4356 - 4456 . B3E2Y
Juki7 5194, 4578 153 3745
Aug-17| 4gdy 45,72 T 4B73 .- BTAZ
Sep-17 4324 A16T . 4244. 3379
Oct17 4048 - 3965 - 4026~ - 3040

OCC APD-5-0S5_Supplemental 2015H1_LTF_FT_Base_Nominal_2015_04_24

CEE

3855

(3325
- BE3
- - 40038
4208

‘3295

2846}

3020
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Coal (Son) FOB -Nominal 8's

12395 Blwk 12500 Btwib 12000 Biwlb 12000 Biwlb 12500 Bl - 13000 Buwib 11512 Biwie 8800 Blulb 8400 BuAb 19700 Blufi

1.6# 802 1.60 502 1.24 502 .67 502 64 502 4% 802 4.3% 802 0.8# 502 0.8# 502 0.5% 802
CAPP CAPP 0SX-Raill CAPP Compliance CAPP NYMEX NAPP High Sullor  NAPP Med Sulfur 1-Basin PAB 8BC0  PAB 8400 Colorado

64.73 65.28 70.B 64.97 55,80 62,25 35.08 14.63 1131 34.04

54,88 6543 7032 65,15 55.75 62.10 39.25 14,72 11.3% 24.2§

65.04 65.59 7045 85.32 55.61 61.95 39,44 14.80 11.3¢ 34.37

65.19 §5.74 70.58 §5.50 55.47 61.81 39.63 14.88 11.43 34.53

65.34 §5.90 70.72 65.66 §5.32 61.66 39.81 14.97 11,46 34,65

65.50 8605 70.85 65,85 55.18 §1.51 40.00 15,05 11.50 34.86

65.69 §6.25 71.00 55.87 55.24 §1.57 . 40.19 15.14 11.57 35.62,

65.88 66.44 . 7114 55.30 §51.63 40.38 16.23 11.63 35.18

ge.08 66,64 71.29 55.36 §1.69 40,56 15,32 11.70 35.34

66,27 65.83 7143 5542 61.75 4075 15.40 11.77 35.51

-66.47 71.58 55,48 61,82 40.94 15.49 11.83 35.67,

OCC RPD-5-055_Supplemental 2015H2_LTF_FT_Base_Nominal_2015_04_24



Natural Gas {$fmmbtu) -Nominal §'s

Swing Sarvice

Uranium Fuel UD2!
($fmmbtu) -
Nominal §'s

Henry Hub TCO Pool  sinion South Point TGO Deliv HSC PEPL TX-OK Adder
4.81 4.66 4.33 495 4.86 474 0.25 0.87
4.70 4.54 421 484 473 4.65 0.25 0.87
4.43 4,25 393 4,55 4.46 4.36 0.25 0.87]
4.16 3.96 3.65 4.18 426 4.07 0.25 0.87
4.08 3.88 3.59 4.10 4.18 3.99 0.25 0.87
4.09 2.88 3.60 411 419 4.00 0.25 0.87
4.20 4.00 are 4,22 434 4.07 0.25 0.87
4.18 3.08 3.60 420 433 413 0.28 0.87
412 3.90 3.63 413 424 4,03 0.25 0.87
419 3.95 3.65 447 4.28 4.09 0.87
4.45 4,20 3.91 4.50 453 4.36 0.87
4.61 4,58 4,08 4.68 487 453 0.87
557 536 512 - 588 . . - B&2 L BE2 .- 0.80
545 - -5.31. 500 552~ 5,40 - - BAL - -0,89
. 4G . 494 472 - .7 ...825 ... .» B22 . B0 088
A 4,63 444 - 487 501 48 .~ 0.9
483 4,54 ‘437 S 477 493 - 473 . © 089
484 . - 485" - 4.38 479 : 494 4976 - ©0.89)
485 468 449 481 1< - - B09 489 0.59]
494 4,65 447 . 489 . U 508 - 488 - 089
487 4,61 442 584 - 45) 4817 0,89
| 484 462 " 442 . 485 508 L4858 .89
520 : 488 4 « - sde’ . - 528 . oBdo,. ¢ 189
CBBF L. B, CASB B4R BAT BB L 089
5.89 £.64 5.50 5.97 5.94 5.85 091
5.78 5.53 5.38 5.85 5.81 ‘573 0.81
5.50 523 5.09 5.55 5.53 5.36 0.61
5.22 493 4.74 5.17 532 5:13 0.91
4,67 5.07 524 504 0.91
4.68 5.06 5.25 5.00 0.94
478 5.16 5.40 5.16 0.91
477 5,14 5.30 518 0.91
4.71 5.08 5.30 .11 om
4,74 5.12 Q.91
5.05 5.52 0.91
5.27 575 . 9.91
TEER T 803 0.62
550 - ‘ k
<. a4
S 488
CABS T .
- 498
Caer
491 -~
456
821 -
538
5.72
5.51
5.34
5.05
496
495
5.07
5.06
5.01
5.07
A . 5.35
5.80 5.50 5.52

GCC RFD-5-055_Supplemental 2015HL_LTF_FT_Base_Nomina! 2015_04_24




Month
Jan-16
Feb-16
Mar-16
Apr-16
May-16
Jun-i6
Jul-18
Aug-18
Sep-16
QOct-18
Nov-16
Dec-16

| Jan-17:
Fab-17
Mar-17:
- Apt-17,

Ray-17
| Jun-17;
JulAT:
Aug-17
Sep-17:
- Qck1T:

Nov-17:
Dec-17:
Jan-18
Feb-18
Mar-18
Apr-18
May-18
Jun-18

Jul-18
Aug-18
Sep-18
Qct-18
Nov-18
Dec-18

s
Feh-19.

Mar-19

-Apr-19.
May-19'
Jun-19:
- Jul-19.
Aug-1 9.

Sép-19°
Oct-19:

Nov:19:
Deg-19:

Jan-20
Feh-20
Mar-20
Apr-20
May-20
Jun-20

Emissions {$/ton) -Nominal $'s

-

(8/metric tonne) -
Nominal $'s

S0,

AEP S0, NOxAnnuall AEP NO, Annuall NGy Summer

CO,

0.00
0.00
0.00
0.00
0.00
0.00
G.00
0.00
0.00
0.00
0.00
6.00

0.00
0.00
0.60

© .00

0.00

000 .

0.00
0.00
0.00

005

¢.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

- 0.00-

0.00

(000
0.00.
.0.00
.0.00
000 -
L0800
X
Qo0 - o
000 -

0.00

0.00
0.00
0.00
0.00
0.00

“-pooo]

000

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
ey PR
0.00

‘0,00
o0y .
o00] -
0.00}

gool
£.00{
ooy
o.00f | .
0000 s
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
B S
Cooof
cooof.
a0 o
L
i B
el
L000f.
oon

o0
0.00] -
0.00
.00
0.00
0.00
0.00

B N N R e e ke R R R =R NN - N R R o W Wi W - = N - = e R I W W= T N I o Y = Y S Y S g s

0.00
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Ba0
.00
0.00}
000

© 000
- 0.00

. 8.00
0,00
0,00

. 0,00
0,00
_.0.00
0.00
0.00]
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
..0.00
0.00
000
0:05

. 000
000
- 0.00
2000
.00
- DOg
0o
. 0.00
0.00
0.00
0.00
0.00
0.00
0.00




Jut-20
Aug-20
Sep-20

QOct-20
Nov-20
Dec-20

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
6.00

Lo 2 o B o B an B e B o0 ]
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Montts

Jan-16
Feb-16
Mar-16
Apr-16
May-16

Jun-16

Jul-16
Aug-i6
Sep-16
Oct-18
Nov-16
Dec18
Jan-17
Febh-17
Mar-17
Apri7
May-17
Jun-17,
© 17
Aug-17
‘Bap~i7
Cot-17
Nov-17
Dec-17
Jan-18
Feb-18
Mar-18
Apr-18
May-18
Jun-18
Jul-18
Aug-18
Sep-18
Oct-18
Nov-18
Dec-18
Jar-19
Feb-19
Mar-i9
Apr-19
‘May-18
Jun-ig
Juk19
Aug-1g
Sep-19
Oct-19
Nov-19.

Dec-18

Jan-20
Feb-20
Mar-20
Apr-20
May-20
Jun-20

Jul-20
Aug-20
Sep-20
Oct-20
Nov-20
Dec-20

Heat Rates {mmbtu/MWh)

AEP GEN HUB -HR SPP Central -HR SPP KSMO-HR ERCOT North - HR  ERCOT South - HR ERCOT West - HR

7.94 7.98 7.88 7.54 7.50 7.55
7.78 7.74 7.66 7.26 7.23 7.24)
8.03 7.66 7.59 6.96 6.98 5.87
8.30 8.40 8.32 7.67 7.71 7.84
8.97 9.i8 9.13 8.59 8.72 8.92
9.15 9.60 9.57 8.86 8.90 9.26
10.35 10.78 10.82 9.04 9.04 9.52
9.59 10.22 10.18 9.11 9.2 9.63
8.99 9.37 2.30 8.45 8.48 8.91
8.25 8.52 B.44: 8.07 8.12 8.45
7.92 7.92 7.84 7.60 7.59 7.80
Y LT £ SOOI .- SO 47 SO £ U 1
754 785 2 S S759 758 7.68
7.44 748 74T 7.08 LT 718
742 73z 728 . BT - 879 877
757 7.82 784 - 789 - - 775 796
834 _BED. G 821 B30 8.68
883 847 S80S NT:) 8.82 .9.30)
1069 10.62 CL4O8T L - 889 . S X : 954
893 9.93- - - 988 . - 889, - LLBO0 - 958
8.30 - 801 - 888 O -+ B - % - 877
783 - BT ' 819 BYE: L TR 7.88 . . 830
7.52 7.8 e " £ - 715 . . 7.43
718 . T3, R £ LY SO £ - SUS OO L~
7.45 7.65 7.57 7.30 7.30 7.42
7.26 7.48 7.41 7.22 7.20 7.31
7.31 7.38 731 6.58 B.61 5.63
7.63 7.87 7.79 7.08 7.15 7.35
7.95 8.41 8.33 8.08 8.18 8.54
8.31 9.08 5.98 8.67 8.70 9.21
9.89 10.49 10.52 8.07 9.07 9.70
9.32 10.30 10.27 9.57 9.51 10.25
8.62 9.15 9.08 8.62 8.68 9.21
7.84 8.37 8.29 7.88 7.93 8.40
8.98 7.31 7.24 7.19 7.23 7.44
S84 LA 711 ..5.88 6.90

815" BT/ R 7 ] 736 734

798 R A= ST - L TB% 733

7.85- 783 . TTS T - BSTT 6,60 B
783 782 T e CLTER -783 754
gia CBEE S 859 | 86 5 S-r B8
882 B ¥ 9.21. - . g85. | .- BE7 - 9.37

10.55 PA098 . 41090 T s eEs 523" T 989

I ¥y cfB78 o -oh 108000 T L a8 9,82 - 1043
882 B ¥ PR 844 - - T ghg ‘364 1A
7.87 - . BB .. BT L 88 823 . 864
743" A - BRI 7 : - RS - 1 : JUEPUNNOR X -k TS
128 RO LT3 888 L 5907 o T35
8.37 8.25 7.50 7.49 7.73
7.90 7.93 7.38 7.36 7.56
7.90 7.89 7.07 7.12 7.20
7.87 8.13 7.84 8.00 8.18
8.38 8.79 8.33 5.45 8.84
8.87 ! 9.41 8.93 8.97 9.47
10.88 11.26 11.39 .26 9.26 9.91
9.85 10.80 10.81 .48 9.49 10.07
9.08 9.52 9.48 8.43 8.47 8.1
8.19 8.66 8.58 8.05 8.1% 8.46
7.57 7.87 7.80 740 7.42 7.68
7.43 7.77 7.70 7.07 7.09 7.29

OCC RPD-5-055_Supplemental 2015H1_LTF_FT_Base_Nominal_2015_04_24




Fet-18
Mar.18
Apr-18
May-18
Jun-18

Jul-18
Aug-18
Sep-18
Tet-18
Nov-18
Dec-18
Janag

Capacity Prices ($/MW-day) -

Nominal §'s

AEP GEN HUB Hub Cap. SPP Cap.

136.00
136.00
136.00
136,00
136.00
59.37
59.37
59.37
59.37

-
. 21821

| 218:21

160.48
160,48
160.48
160.4g
180,48
150.48

218,28t
258,21
2824
214,21
2621
218:2¢
21821
‘21821

21821
7|

276.27
278.27
27827
275.27
276.27
276.27
27627
27627
276.27
278.27
276 27

Renewable Energy
Subsidies ** {SIMWh)
-Neminal $'s

Inflation Factor

8.30
8.30
4,30
3.30
8.30
8.30
2.30
8.30
8.30
830
£.30
8.30
8.20
8.20
820
.20
gz2o
820
820
8.20
820
8.20
.20
&.20
&.21
8.21
821
821
az

Convertio
Real 2011 %5

FALSE
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0060
1.0000
1.0000
1.0600
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.2000
1.0000
1.0000
1.6000
1.0000
1.0000
1.0000
1.0000
1.6000
1.0000
1.6000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0060
1.0000
1.0000
1.0000
1.00¢0
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.000C
1.0000
1.000¢

OCC RPD-5-0S5_Supplemental 2015H1_LTF_FT_Base_Nominal_2015_04_24

Cumutative
Faclor

1.1035
1.1042
1.1048
1.1055
1.1051
1.1068
1.1074
1.1080
1.1087
11083
11180
11106
11120
11152
11175
1.1188
11221
1.1244
1.1267
11291
14334
1.1337
11361
1.1384
13408
1.1432
1.1457
1.1482
1.1508
1153
1.1556
1.1580
1.1605
1.1620
1.1655
1.1680
1.1706
11732
1.1758
1.1784
AREN]
1.1837
11863
1.1889
IR
11942
11969
1.1985
i.2021
1.2047
12072
1.2098
12124
12150
12176
1.2202
1.2228
1.2255
1.2281
1.2307

Yeal

2018
2016
2016
2016
2016
2016
2018
nms
2018
2018
2076
2016
2077
2047
20t7
2017
2017
2017
207
2007
2017
2017
2017
2017
2nsg
2018
2me
2018
2018
2018
2018
2018
2018
2018
2018
2018
2019
2019
2019
2018
2019
2019
2019
2019
2018
2019
2019
2019
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020
2020

-Nomipal §'s



Power Prices ($/MWh) -Nominal s

PIM - AEP Gen Hub SPP_Central SPP_KSMO ERCOT_NCRTH ERCOT_South ERCOT_West
Year On-Peak Off-Peak On-Peak Off-Peak On-Peak Ofi-Peak On-Peak QOft-Peak On-Peak Olf-Peak On-Peak Ci-Peak
37.04 2684 38 2860 3548 . | 3567 29.28

. ige0d

105386

) ‘ 107.62
Ot 5 DI L <IN .-, A
128,39 103.09 111.38
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Coal (Shan) FOB -Nominal 5

12325 Bl 12500 Biwib 12000 Biuflb 12000 BtiAib 12500 Biuwib 13000 Blwib 11512 BwAb 8800 Btwib  B40D Bwib 11700 Blwlh
1.64 502 1.64 8Q2 1.2# 502 1.67# 502 6# 502 4# 502 4.34 502 0.84 802 0.8# 802 044 502
CAPP CAPP CSX-Rail CAPP Compliance CAPP NYMEX NAPP Migh Sulfur  NAPP Med Suliur 1-Basin PRB 8300 PRE 8400 Coloratdo

Be0s 65.35 55.18
I .

18573 11567

139.66 12648
O <2 TN =2 AN
146.73 ;
14032 . . 154.16
2 Jtddas TR

5151 |
BB

40.0C

15,05

1150

17.28

34.86

OCC RPD-5-055_Supplemental 201541 _LTF_FT_Base_Nominal_2015_04_24
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Henry Hub

TCO Pool

Natural Gas ($/mmbtu) -Nominal 8's

Dominion South Poinl Pocl  TCQ Deliv HSC PEPL TX-OK  Swing Service Adder

Uranium Fuel| UO2
{S/mmbiw) -
Nominal 8's

OCCRPD-5-055_Supplemental 2015H1 _LTF_FT_dase_Nominal_2015_04_24




Year

..208
Etra
.28
2019,
2020

50,

Emissipns ($/ton) -Nominal 5's Heat Rates {mmbthswh)
(Simettic tonne) -
Nominal §'s
NOg Annual NOQ, Summsr COr AEP GEN HUB-HR SPP_Ceniral- HR ERCOT Norlh -HR  ERCOT South- HR ERCOT West - HR
3 0 B8.76
g .
N
i
L
0
- “E
9.
meg
0 -
e
-
b
B
o

ot oo siobo e B o oo oo
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Capacity Prices ($/MW-day} -Nominal $'s
AEP GEN HUB Hub Cap.  SPP_Central/KSMO Cap.
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Renewable Energy
Subsidies ** ($/MWh)
-Nominal $'s

Inflation Factor




Month
Jan-186
Feb-16
Mar-16
Apr-16
May-16
Jun-16
Jul-16
Aug-16
Sep-16
Oct-16
Nov-16
Dec-186

o

Feb-17{
‘Mar-17]
Apr17]

May-17{-
dunt7] -

R R

Nights

Augir)

Sepi7f

R

Weekend

oBs0
- 81.08°

20,42

. 3207
3008
2868

PJM - AEP GEN HUB -Nominal $'s
Weekend Peak PROMOD Weeknight

32.76 27.18
32.40 26.23
31.75 23.40
31.68 22.36
32.62 20.60
33.80 21.37
37.04 24.25
35.08 22.47
33.08 20.48
30.60 21.66
31.47 24.50

L3138 2R

S e e £

.. 3564 26.65

3245 -, 23.00
3389 . 19.81

3454 1806 -

8634 . 21,88 .

S 4188 - 2698 .

8740 cozeet

© 3538 19,06
3322 2002

IR~ - S 2402 .

8390 24427

37.25 28.02

37.38 26.87

34.89 23.28

33.57 21.89

35.37 19.30

37.88 21.08

43.25 27.29

40.92 25.00

38.11 22,26

33.87 21.33

2382

23.68

PROMOD Weekend

29.97
29.84
28.37
27.74
27.54
28.41
31.27
29.04
27.63
26,42
28.27
2847
8202
4216
28,00
28.18
27.19
29.63
3449
- 30.54
2873
2731
29.28
3047
32.87
33.45
30.32
27.85
28.30
30.32
35.58
33.33
31.37
27.62
29.19
29.80

30.46
30.46
29.28
28,63
28.73
29.55
32.44
30.58
28.85
27.32
29.05
29,19

32,88

2028

36.01 .

33.86
34.20
31.44
29.18
£20.84
31.83
37.27
35.03
32.68
29,16
30.30
30.81

RGAE T g
7

86103
S 8817
SIS oy
2998
8006
8231
.. 8898
3590
. 3283

: 2066

R~y
37.74
36.64
32.07
31.31
32.70
33.68
40.79
37.33

L2806
o 2230
2048 e
288
e 28T
. aees

81,77
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Sep-20
Oci-20
Nov-20
Dec-20

2596
25.63
27 .42
27.84

36.24
33.91
34.38
35.46
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41.60
38.39
37.93
39.25

26.41
2617
27.89
28.04

34.61
32,67
33.14

34.23



Menth
Jan-16
Feb-16
Mar-16
Apr-16
May-16
Jun-16

Jul-16
Aug-18
Sep-16
Qct-16
Nov-18
Dec-16

Feb-17]

Mar-17;

Apr-17,

May-17 -

Jun-17
Jul-17,
CAug-17]

Sep-17| - -

Qo117

Now-17d
Bec7 L

Jan-18
Feb-18
Mar-18
Apr-i8
May-18
Jun-18

Jul-18
Aug-18
Sep-18
Oct-18
Nov-18
Cec-1 8&

Tamp|
Feb-fol 1
Mar-1g].
“Apr1el
May-18]
Jun-18]
Sdukigl
Aug-igl
Sep-s9l.

Ko a1 AR
Nov-1of o o o
Dec-18)"

Jan-20
Feb-20
Mar-20

1 Apr-20
May-20
Jun-20
Jut-20

Aug-20

Nights

24,32
24,10
21.02
2057
21.26
22.42
25.26
24.62
2157
20.83
23.09
23.05

26.01
21.62
20.62

2111 .

23.82

. 2918, -
- 2727 .
¢ P3.08

21.75
25.07

27.45
27.34
23.59
21.87
21.54
23.77
30.08
30.44
26.06
22.54
24.28
24.69

B

28,75

2484 -
2278
. 2200

2618

ge2g
o 2703
T 2408
7 2835,

31.33
30.34
28.04
24.73
25.32
28.02
33.68
33.07

SPP_CENTRAL -Nomina! $'s
Weekend Weekend Peak PROMOD Weeknight
29.64 32.71 24,95
29,36 32.06 24.28
26.44 20.35 21.38
27.76 31.52 20.76
29,82 34.09 21.42
31.51 36.24 22.63
35.96 41.44 25.44
34.21 39.28 25.05
31.30 36.07 21.51
28.25 32.31 21.52
28.00 32.18 ’ 23.41
28.49 31.43 23.27

3301 - 3656 289
2825 3170 ©o22.14
30,00 _ . 34,86 20.78
3215 38.10 3 2176
135.20 Y E- I C 2422

4189 4834 - - 20.83 -

1% - 4424 2782

34,48 © T 4047 0 - 23EY

3161 . 3686 2245
3244 B 77 S 2545

35.39 39.70 o 27.86
35.41 30.42 27.10
31.54 35.35 23.64
30.43 35.28 2037
32,02 38.99 22.05

35.75 4232 : 24.38

43.58 50.64 30.69
42.90 . 49.45 30.77
37.32 . 43.58 25.31
32.7¢ 3863 . 23.32
31.94 35.89 24.56
32.21 38.19 25.08

PROMOD Weekend
28.91
28.44
25.53
26.77
28.45
30.19
34.62
32.50
29.82
27.11
28.07
27.76
32.01
3198
27.00
[ 28.83
30.18
33.46
-96.86
" 86.60]
3298
2¢.94
- 3104
... 80.98
34.01
34.38
30.33
29.03
3117
34.13
41.40
40.99
35.83
30.95
30.68
31,14

4519 31.82
43.26 30.35
38.00 26.54
38.80 25.20
43.09 25.50
46.96 ) 28.56
56.10 33,95
52.44 33.88
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B+
L8772 . #2py . ..3873
3323, . . - 38e3 . - .. 2328
S L ER . 21 S - X R
8837 . 44768 Coses -
48737 . oo B483 0 38
4535 . . .. B218 . 0 .- 3283 ¢ -
28 - .. 4B8B - . 0 2762 .
4188 V0 2480 -
SRR < - %1 - SO = < I A0
BeeR. o 27p2

36.26
3546
S 8282
31.90
3285

. %8s
© 4411
4355
- a7
8872
s ,.:f 3346
Lo 8ser
38.86
37.83
32.54
33.09
35.80
38.23
46.21
43.84




Sep-20
Oct-20
Nov-20
Dac-20

28.38
26.50
28.34

28.94

40.26
- 37.24
38.70
37.40
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46.48
42.97
40.98
41.70

28.74
27.07
28.82
29.09

38.48
35.67
35.26
36.13



Nights

24,08
23.86
20.81
20.36
21.05
22.20
25.02
24.37
21,36
20.62
22.86

- 26,95

- 2575

2140

20.31

2080 -
2358

. 28.84

. 27.00 -
22.83
T 2is4
page
2747

27.06
23.35
21.45
21.33
23.53
29.78
30.14
24.81
22.32
24.G3

24,44

“DR4B

. 2BAE .
C 2459
2285 . .

o078

L2589 .
3193
S <} - SR
o PBTE
. 26,00 -

. 2886, . -

31.02
30.03
25.78
24.48
25.07
27.74

. 33.38

32.74

Weekend

SPP_KSMO -Nominal §'s

Weekend Peak PROMOD Weeknight
29.34 32.38 24,70
29.07 31.74 24.02
26.18 29.06 2117
27.48 31.20 20.55
29.57 33.82 21.214
31.34 36.08 2240
35.91 41.48 25.19
34.00 39.08 24,80
31.09 35.87 21.30
27.97 31.99 21.30
28.71 31.84 23.17
28.20 31.12 23.04

T Sy T g
32,68 . 3619 2585

2787 - DR 2189

2870 . 3482 . 2057

B 1T -+ ) o 2809.

CUBEB4 oo A8 2845
3IB. - o .o 8T84 o 24880 - L

seBe. o 8824 . oo 2805

3365 - B9Fs o T o232

3805 oo i 444t o 2642

48,73 - <. - 5448 . 3253 -

- 4523 . o - B2M4 T 0393

8903 . L o ABA4. o 2785

3183 o oTerie 2154
- 3481 - " 40,96 S 2398
4188 o 482D - - - 2058 . -
args ., 4388 . . 7 ZnBd -
3448 - - . 4043 o 2303
C3t2e . T 3649 R
3182, . 8eB8 . 220 - -
A7 .. o...880 2808

35.04 39,30 D7.58
35.06 39.03 26.83
31.23 - 3501 23.40
30.13 34.93 2214
32.58 38.60 21.83
35.42 4194 24.13
43.48 50.61 30.38
42.59 49.13 30.47
37.03 43.28 25.06
32.48 38.15 23.09
51.62 35.53 24.31

319 35.86 24.81

LeBaA T T e T aesy L
oBAS9 T BeR4 T 2685 -

847 -1 T o 4144

39.86 44.74 31.50
38.55 42.83 30.05
33.68 37.62 26.28
34.30 39.50 24,95
36.81 42.69 25.25
40.16 46.69 28.28
48.51 56.39 33.62
45.57 52.29 33.54

OCC APD-5-055_Supplemental 2085H1_LTF_#T_Bass_Nominal_2015_04_24

PROMOCD Weekend
2882
28.15
25.27
26,50
28.20
30.00
34.55
32.29
29.61
26.84
27.79

2748

- 81.69
31.66
26.73

'28.5_4
23.86
3318
39.71

. 3827
© 32868
29.64
30,73

3068
33.67
34.04
30.04
28.74
30.86
33.81
41.28
40.68
35,55
3064
30.37

.. ..50.84

N -"‘135.9.0

. -36.09

;3199

. 3089

36‘.54

o 44,06

4840

‘ 3?..05

- 83.39

. '33}13

38.47
37.45
32.22
32.76
35.27
37.96
48.23
43.61




Sep-20
Oct-20
Nov-20
Dec-20

28.09
26.24
28.06
28,65

£0.01
36.87
36.34
37.04
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46.23
4255
40.58
41.31

28.45
26.80
28.53
28.80

38.22
35.31
34.92
35.79



"Month
Jan-16
Feb-16
Mar-16
Apr-16
May-16
Jun-16
Jul-16
Aug-16
1 Sep-16
Oct-16
Nov-186
Dec-18

J arH? o

Nights

Fep-i7]-

“Mar-17}-

Apr-17) o

May-171 -
duni7]
Juk17-
Aug-17)
Sep-17}-
Oct-97]
Nov-17] -

Jan-18
Feb-18
Mai-18
Apr-181
May-18
Jun-18
Jul-18
Aug-18
Sep-18
Oct-18
Nov-18
Dec-18)

e
Feb-18f v v o
Margs]

May-18] -
Jun-18-
Juag]-:

27.83
26.14
2539
2607
26.32
27.35
28,49
28.95
26.50
25.25
2552
2713

27.14
26.04

26.77 -
28.27
. 3057
3178 .

32.45

- P8.B2 .

28,72

2685
2.8y
31.74 ‘

28.83
27.41
28.79
28.64
31.34
33.91
34.91
31.14
28.74
26.48
28.32

g0 LT
. 3069

2B
2837 .

3007

o B2Es.
L3508

35,98

iz
2881

- PB.2D

L ogme

32.30
32.05
29,57
3115
31.70
33.39
36.01
3590

ERCOT North -Nominal $5
Weekend Weekend Peak PROMOD Weeknight
30.72 32,53 28.16
27.90 29.13 26.87
26.70 27.36 25.53
28.99 30.89 28.61
31.22 33.49 26.33
33.57 36.63 27.25
34.48 37.76 28.70
34,73 37.55 28.99
32.29 35.48 26.79
29.88 32.31 25.44
27.39 28.86 26.18
30.84 32.70 27,09

2781 - - 0 .. B28BD. . - 2839

pRoO - 30,080 - 2651 7

31,19 S - 33460 T 2705

3526, .. 3882. - 2884
8782 . 41BB . T 3056

4008 0 . 4445 . - Siap

3992 - 4355 . . . 3230

8629 . 4048 . 2884
3268 . . 8BB8 - 2659

28143 . . L2994 - - =841 -
8821 L BeBL o 2BABL

368.11 39.55 32.71
29.81 29.95 28.79
20.19 30.13 27.43
20.83 32.36 28.09
34.82 38.52 20.14
40.23 44,49 31.04
42.46 46.60 33.95
44.28 48.42 34,52
39.25 4380 31.58
34,71 37.83 28.99
29.51 31.57 27.05
31.75 33.37 20.73

FPROMOD Weekend
30.41
27.39
26.42
28.56
30.39
32.72
33.80
33.70
31.40
29.23
27.01

..30.35

L 34\93]

- 27.37
28.01

. 5058
3403
86,81
38.83]
-38.89
.. 8532
Coo8182
278
3340
35,47
29.49
28.97
29.29
33.95
39.07
41.08
42.82
38.26
. 33.64
28.98
31.46

ai4l . Tss3s . - . 287

3680 .. o °39.68. 0 0 o TIlg9ggt
gase
Lol 3585
R - s (L
G 28057
L2878

40.78 - -
4358 o
4550 . .
40097 ¢
L 3BOB.

8085

35.42

34.26
32.72
37.39
38.61
42.70
4437
45.09

33.07
33.07
29.70
31.20
32,18
33.48
35.75
35.84
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g B e G
3248, . o T 3231 - ¢ 0 3838 -
3035 T ¢ 3088 . oo 27740

3520
£ - 8156
o208
- 3096
| 8554
s
4207
oo 4426
.- 8892
L34
8042




Sep-20
Qect-20
Nov-20
Dec-20

32.85
30.58
29.39
31.59

40.23
37.00
23.49
35.27

OCC RPD-5-055_Supplemental 2015H2_LTE_FT_S2se_Nominal 2015_94_24

4477
40.15
36.01
37.43

33.69
3027
29.94
31.92

39.12
36.27
32.86
34.71



Power Prices (/M

ERCOT South -Nominal §'s
Month Nights Weekend Weekend Peak PROMOD Weseknight PROMOD Weekend
Jan-16 27.92 3063 32.36 28.08 30.34
Feb-16 26.20 27.99 29.22 26.87 27.50
Mar-16 25.49 27.04 27.75 25,59 26.72
Apr-16 26.23 29.31 31.25 26.75 28.84
May-16 27.00 3180 34.15 27.00 31.05
Jun-16 - 2793 33.90 36.79 27.81 33.07
Jui-16 28.80 34.64 37.82 20.03 - 33.96
Aug-16 20.35 34.92 37.63 29.42 33.91
Sep-16 27.02 32,64 35.64 27.24 31.76
Oct-16 25,66 30.21 32.64 26.93 29.55
Nov-16 25.64 27.61 29.11 26.97 C o722
DECIB) o 2T3A D095 3205 2T 3047
T < <1 < 4 - 1o L |
Febt7} . . 2727 - -o27B2 S-: 7 - R X R 27.57
Mar17} - 26.33 8Bz 30489 .. 2678 ¢ 2838
Apri7l 2716 - 3178 34,11 o 2140 - . 8118
May-17} - - 28.87. - 3B8s - 3988 2898 : 34.58| -
Jun-37 B I v S < 1< X 1 S S 13 - R 3709
1 Juk17] . ol - 0 4027 .. . T 44250 - - 3207 3908
Aug-17} . 3285 - 40,13 ‘ 4365 . 3272 . 3941
Sep-f7{ . . 2822 - -8eB7. .. . 40737 . . 2044 . 3578
Ogt-17, ‘ 2716 3333 8810 - Tevd2 - 7 32ps
Nov-17{- . . 27.08 ' 2 %3 B ‘30,35 - 2881 o 27.94
Dect7d. . ... ... .2%08 .. .. ..838 . ... 8885 . ... ..2838 . .. 3320
Jan-18 32.17 36.50 39.81 33.03 35.87
Feb-18 29.03 30.16 30.37 28.97 29.83
Mar-18 27.60 29,61 3065 27.61 29.35
Apr-18 27.14 30.43 33.10 28.48 .29.83
May-18 29.31 35.48 39.15 29.79 34.60
Jun-18 31.93 40.58 44.71 - 31.6C 39.47
Jul-18 © o 34.18 42.58 46.67 34.26 41.21
Aug-18 . 3655 44,65 48.65 35.18 43,21
Sep-18} 31.84 39.80 44,65 32.26 38.83
Oct-18 2g.28 35.19 38.31 28.55 . 3414
Nov-18 26.73 30.11 3218 27.33 29.44
Dec18) 2984 B2ds L BRe 2888 3185
dan-i9lc - dn32 3592 I 1-¥'% B - 3176 T B4z
Feb-fol-. .~ o - 8i08 . 3258 oo BBRE- .. 3187 ety
Mae18): T s - - 2840 S, Bges: - T oBNe2 . 2089 . L 3048
Aprfglo .o T less3 - . ig2oe . . 84460 - o292 L L 3157
May-19f- - . 3088 . (8783 o 4044 - . 80790 0 0 8635
dn19]l - o0 3279 C Mto7 L i4B38 - B3R . . . 4004
SRS Bt < % < 4388 L 47490 .. 0 8848 -0 T -l 4222
Augt9) . 3B88 T 4880 .. -, BOBOW. T 8882 - L. 4458
Sep-i9} - - 18287 0 4D7ET ..o 4BAT o .0 8881 0 8982
S2924 - o 36487 - 0 40140 o T 28400 . - o 3536
Cooes4d - oo osloerc o7 B335 - - iRgRg o 0 308t
32.75 36.18 38.50 33.29 35.70
- 32.38 34.54 36.01 33.37 33.96
30.03 33.31 35.12 30.15 32.85
31.90 38.32 41.71 31.90 37.51
32.53 39.41 143.19 32.99 38.54
34.07 43.05 47.38 34.14 41.43
36.42 44,56 48.44 36.17 43.39
36.44 : 45.35 49,66 36.43 44.06

OCC RPD-5-055_Supplemental 201SH1_LTF_FT_Base_Nominal_2015_04 24



Sep-20
Oct-20
Nov-20
Dec-20,

33.53
31.18
29.83
31.85

- 40.85
37.48
34.07
35.72
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45.30
40,63
36.61
37.85

34.34
30.98
30.37
32.22

39.73
36,75
33.40
35.14



Power Prices ($/MWh) -Nominal §'s

Nights

B
2776

28.57
26.64
25.57
25.70
26,65
27.75
28,89
29.50
2687
25.49
25.91
27.64

28,12

28.52

28.75
39.24

8245

33.26
20,47
26.89

© 272t

R
31.46 -
2850 -

3253
29,49
27.59
26.45
29.03
31.92
34.63
35.59
31.68
29.06
26.80
30,11

" 28,24

. 30847
I X A
. BBBB.
e
-, 2B.7E.
3082 -

33.20
32.70
29.90
31.16
32.25
34.07
35.89
36.81

. ERCOT West -Nominal $'s

Weekend Weakend Peak PROMOD Weeknight
31.42 33.18 28.85
28.51 29.81 27.39
26.97 a7.72 25.74
28.89 30.83 26.28
31.77 34,14 26.68
34.37 : 37.59 27.66
35.31 38.72 29.08
35.57 38.51 29.52
33.08 36.40 27.28
30.53 33.16 - 25.73
28.04 28.59 . 26.62

PROMOD Weekend
3111
27.98
26.68
28.40
30.88
33.44
34.53
34.50
3z.12
29.78
2758
31.02

8636 3855. RN

. 2838 o960 . 2003
2853 . 3050 S 2665

31.25 S . B3s6 -26.85

3804 C3eT7R . 2882
3875 . G 428 - 323
4097 .0 .. 4521 0. 3280
44581 S 44800 . Bty
8715 . - C4ter 2042 .

3383 . . 364E 26.75
288 . sos0 - 2agy

30.62 30.78 59.41
29.67 30.72 2767
30.00 32.76 . 27.78
35.52 - 39.44 29.63
41,11 45.55 31.51
43.42 47.68 34.71
45.25 49.53 35.19
40.15 44.68 32,08
35.48 38.78 29.32
30.23 32.42 27.46
32.63 , 34.30 20.54

RN ) O
3485 oo
36.42 38.95 33,95
35.05 36.69 33.80
33.32 35.21 30.08
37.77 41.27 31.20
39.46 43.48 . 32.80
4367 48.34 24.10
4546 49.51 36.59
46.16 50.70 36.78

GECAPD-5-055_Suppleetental 2025HI_LTF_FT_gase_Nominal_2015_04_z¢

R T T R
8305 . ooe87e o0 I
LB0eTL T T Eel o L cesase T
etrg - - gses . T2mep
L 8TR4 T L 4080 SURRREE: /1 C
R 1§ R S 7'—-'_;‘45;779 TR 33.3? i w e
13689 ¢ T 40740 S L TTRBRe
Comeve o Umase L
03633 T s0de o

3556
28,09
28.26

' 30.571

13482

TB7.69

. 89.68

39.85

- 38,18
o ,32.39.1
o 2820
...33.78
36.32
30.27
29.34
29.35
34.57
30.94
41,99
43.75
39.13
34.30
29,57
32.34
8612
L8240
" 3048
osias)

,.368.24

. 4bss
4305
45.25

S iy
3109
35,96
34.45
32.81
36.90
33.53
42,00
4424
44.82




Sep-20
Qct-20
Nowv-20
Dec-20

33.55
30.97
29.81
32.49

41.18
37.82
34.27
36.25
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45.86
41.15

©36.97

38.44

34.41
30.69
30.39
3279

40.04
36.99
33.57
35.69



Sc 2/

2018/2019 RPM Base Residual Auction Results

Executive Summa

The 2018/2019 Reliability Pricing Model (RPM) Base Residual Auction (BRA) cleared 166,836.9 MW of unforced capacity in the
RTO. Accounting for load and resource commitments under the Fixed Resource Requirement (FRR) the reserve margin for the entire
RTO for the 2018/2019 Delivery Year as procured in the BRA is 19.8%, or 4.1% higher than the target reserve margin of 15.7%.

The 2018/2019 RPM BRA was conducted under several new RPM design elements that were approved by FERC since last year’s
BRA. On June 9, 2015, in Docket No. ER15-623, FERC accepted a series of tariff reforms proposed in PIM’s Capacity Performance
(“CP”) filing of December 12, 2014, to establish Capacity Performance Resources to ensure PJM’s capacity market provides adequate
incentive for resource performance. Also, on November 28, 2014, in Docket No. ER14-2940, FERC approved revisions to the
Variable Resource Requirement (VRR) curve shape and Gross Cost of New Entry (CONE) values as proposed. in PJM’s September
25,2014 filing. This filing was made following last year’s stakeholder review of the shape of the VRR curve and key inputs to that
curve, where such review is required by PJM Tariff on a specified periodic basis. The impact of Tariff revisions associated with these
two filings as they relate to the setup and clearing of the 2018/2019 BRA are discussed in more detail in the “Discussion of Factors
Impacting the RPM Clearing Prices™ section of this report.

Under the CP provisions, for the 2018/2019 Delivery Year, PJM will procure two capacity product types through RPM auctions,
Capacity Performance and Base Capacity. CP Resources must be capable of sustained, predictable operation, and are expected to be
available and capable of providing energy and reserves when needed throughout the entire Delivery Year; whereas, Base Capacity
Resources may not be capable of sustained, predictable operation and/or may not be expected to provide energy and reserves outside
of the summer period. Base Capacity Resources include Base Capacity Demand Resources (DR), which are expected to be available
only during the summer months, and Base Capacity Energy Efficiency (EE) Resources, which are expected to provide permanent
continuous load reduction only during the summer months. Base Capacity Resources also include Base Capacity Generation
Resources, which are expected to be available throughout the Delivery Year like all Capacity Performance Resources. But, unlike
Capacity Performance Resources, Base Capacity Generation Resources will be subject to non-performance charges only when they
fail to perform when needed during the summer months.

Base Capacity Resources do not provide the same level of availability as CP Resources, therefore constraints are imposed on the
quantity of Base Capacity Resources that can be procured in each RPM auction. A Base Capacity DR Constraint which places a
maximum limit on the total quantity of Base Capacity DR and Base Capacity EE that can be procured in the auction is established for
the entire RTO and each modeled LDA. A Base Capacity Resource Constraint which places a maximum limit on the total quantity of
Base Capacity DR, Base Capacity EE and Base Capacity Generation Resources that can be procured in the auction is established for
the entire RTO and each modeled LDA. If these constraints are reached in the auction then these less-available resources will clear the
auction at a Jower clearing price then the clearing price associated with similarly located more-available resources.

1
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2018/2019 BRA Resource Clearing Prices :

Resource Clearing Prices (RCPs) for the 2018/2019 BRA are shown in the table below. The EMAAC LDA and ComEd LDA were
constrained LDAs in the 2018/2019 BRA. The RCP for CP Resources located in the rest of RTO outside of these LDAS is
$164.77/MW-day. The RCP for CP Resources in the EMAAC LDA is $225.42/MW-day and RCP for CP Resources in the COMED
LDA is $215.00 /MW-day. For comparison purposes, the Annual RCP in the 2017/2018 BRA across the entire RTO was $120/MW-
day with the exception of the PSEG LDA where the Annual RCP was $21 S/IMW -day.

. .. i
Sase DREE $148.38 $218.82 §33.85 .68 $206.21 37580

The Base Capacity Resource Constraint is a binding constraint in the auction for the PPL LDA, as well as, for the overall RTO,
resulting in a price decrement for Base Capacity Generation located in PPL of $89.77/MW-day relative to the RCP of CP resources
located in the PPL LDA, and a price decrement of $14.79/MW-day for Base Capacity Generation located in the rest of RTO outside of
the PPL LDA. Additionally, the Base Capacity DR Constraint is a binding constraint in the BGE LDA and the PEPCO L.DA resulting
in price decrements for Base Capacity DR and EE located in the BGE LDA and the PEPCO LDA of $90.03/MW-day and
$108.89/MW-day, respectively. These price decrements for Base Capacity DR and EE are relative to the RCP of Base Capacity
Generation Resource located in these LDAs

The RCP for Base Capacity Resources located in the rest of RTO outside of the EMAAC, SWMAAC and COMED LDAs is
$149.98/MW-day. The RCP for Base Capacity Resources located in the EMAAC LDA is $210.63/MW-day. The RCP for Base
Capacity DR & EE Resources, Base Capacity Generation Resources and CP Resources located in the SWMAAC LDA outside of the
PEPCO LDA is $59.95/MW-day, $149.98/MW-day and $164.77/MW-day, respectively. The RCP for Base Capacity DR & EE
Resources, Base Capacity Generation Resources and CP Resources located in the PEPCO LDA is $41 D9/MW-day, $149.98/MW -day
and $164.77/MW-day, respectively. The RCP for Base Capacity Resources located in the COMED LDA is $200.21/MW-day. The
RCP for Base Capacity Resources and CP Resources located in the PPL LDA is $75.00/MW-day and $164.77/MW-day, respectively.

2018/2019 BRA Cleared Capacity Resources
As seen in the table below, the 2018/2019 BRA procured 2,919.3 MW of capacity from new generation and 587.8 MW from uprates
to existing or planned generation. The quantity of capacity procured from external Generation Capacity Resources in the 2018/2019

2
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BRA is 4,687.9 MW which is an increase of 162.4 MW from that procured in last year’s BRA when Capacity Import Limits (CIL)
were first implemented. All external generation capacity that has cleared in the 2018/19 BRA has met the requirements for the CIL
exception. The total quantity of DR procured in the 2018/2019 BRA is 11,084.4 MW which is an increase of 109.6 MW from that

procured in last year’s BRA; and, the total quantity of EE procured in the 2018/2019 BRA is 1,246.5 MW which is a decrease of 92.4
MW from that procured in last year’s BRA.

Megawatts of Unforced Capacity Procured by Type

BRA De e e

£ Yoar eiteraliol # - Ceneration lorafes
2018/2019 2.919.3 | seTE |
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Introduction

This document provides information for PJM stakeholders regarding the results of the 2018/2019 Reliability Pricing Model (RPM)
Base Residual Auction (BRA). The 2018/2019 BRA opened on August 10, 2015, and the results were posted on August 21, 2015,

In each BRA, PJM seeks to procure a target capacity reserve level for the RTO in a least cost manner while recognizing the following
reliability-based constraints on the location and type of capacity that can be committed:

» Internal PIM locational constraints are established by setting up Locational Deliverability Areas (LDAs) with each LDA having a
separate target capacity reserve level and a maximum limit on the amount of capacity that it can import from resources focated
outside of the LDA.

» Constraints on the procurement of the more limited capacity product types are established for the RTO and each modeled LDA.
The Base Capacity DR Constraint limits the quantity of Base Capacity DR and EE that can be procured in each LDA or in total
across the entire RTO; and the Base Capacity Resource Constraint limits the quantity of the sum of Base Capacity DR and EE and
Base Capacity Generation Resources that can be procured in each LDA or in total across the entire RTO.

» Capacity Import Limits (CILs) are established on the amount of external generation capacity that can be reliably committed to
PIM. A separate CIL is established for each of five external source-zones and a single total CIL is established for the overall RTO.
As described in more detail later in this report, external generation resources may seek exception: to the CIL by meeting all three of
the following conditions prior to the start of the auction: (1) they are committed to being pseudo-tied generation resources prior to
the start of the Delivery Year; that is, they will be treated like internal generation, subject to redispatch and locational pricing; (2)
they have long-term firm transmission service confirmed on the complete transmission path from such resource into PIM; and (3)
they agree to be subject to the same capacity must-offer requirement as PJM’s internal resources.

The auction clearing process commits capacity resources to procure a target capacity reserve level for the RTO in a least-cost manner
while recognizing and enforcing these reliability-based constraints. The clearing solution may be required to commit capacity resource
out-of-merit order but again in a least-cost manner to ensure that all of these constraints are respected. In those cases where one or
more of the constraints results in out-of-merit commitment in the auction solution, resource clearing prices will be reflective of the
price of resources selected out of merit order to meet the necessary requirements.

This document begins with a high-level summary of the BRA results followed by sections containing detailed descriptions of the
2018/2019 BRA results and a discussion of the results in the context of the ten previous BRAs.
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Summary of Results

The 2018/2019 Reliability Pricing Model (RPM) Base Residual Auction (BRA) cleared 166,836.9 MW of unforced capacity in the
RTQ representing a 20.2% reserve margin. The reserve margin for the entire RTO is 19.8%, or 4.1% higher than the target reserve
margin of 15.7%, when the Fixed Resource Requirement (FRR) load and resources are considered.

Resource Clearing Prices (RCPs) for the 2018/2019 BRA are shown in Table 4. The RCP for CP Resources is $1 64.77/MW-day for
CP Resources located in the rest of RTO outside of the EMAAC LDA and the ComEd LDA. The EMAAC LDA and ComEd LDA
were constrained LDAs in the 2018/2019 BRA. The RCP for CP Resources in the EMAAC LDA is $225 A42/MW-day and the RCP for
CP Resources in the ComEd LDA is $215.00 /MW-day. For comparison purposes, the Annual RCP in the 2017/2018 BRA across the
entire RTO was $120/MW-day with the exception of the PSEG LDA where the Annual RCP was $215/M W-day.

The Base Capacity Resource Constraint is a binding constraint in the auction for the PPL. LLDA, as well as, for the overall RTOQ,
resulting in a price decrement (relative to the RCP of similarly located CP Resources) for Base Capacity Generation located in the
PPL of $89.77/MW-day, and a price decrement for Base Capacity Generation located in the rest of RTO outside of the PPL LDA of
$14.79/MW-day. Additionally, the Base Capacity DR Constraint is a binding constraint in the SWMAAC LDA and the PEPCO LDA
resulting in price decrements (relative to the RCP of similarly located Base Capacity Generation Resources) for Base Capacity DR and
EE located in the SWMAAC LDA and the PEPCO LDA of $90.03/MW-day and $1 08.89/MW-day, respectively.

The RCP for Base Capacity Resources and CP Resources located in the rest of RTO outside of the EMAAC, SWMAAC and COMED
LDAs is $149.98/MW-day and $164.77/MW-day, respectively. The RCP for Base Capacity Resources and CP Resources located in
the EMAAC LDA is $210.63/MW-day and $225.42/MW-day, respectively. The RCP for Base Capacity DR & EE Resources, Base
Capacity Generation Resources and CP Resources Jocated in the SWMAAC LDA outside of the PEPCO LDA is $59.95/M W-day,
$149.98/MW-day and $164.77/MW-day, respectively. The RCP for Base Capacity DR & EE Resources, Base Capacity Generation
Resources and CP Resources located in the PEPCO LDA is $41.09/MW-day, $149.98/MW-day and $164.77/M W-day, respectively.
The RCP for Base Capacity Resources and CP Resources located in the COMED LDA is $200.21/M W-day and $215.00/MW-day,
respectively. The RCP for Base Capacity Resources and CP Resources located in the PPL LDA is $75.00/MW-day and $164.77/MW-
day, respectively.

The total quantity of new Generation Capacity Resources offered into the auction was 4,132.6 MW (UCAP) comprised of 3,447 .4
MW of new generation units and 685.2 MW of uprates to existing generation units. The quantity of new Generation Capacity
Resources cleared was 3,506.9 MW (UCAP) comprised of 2,919.3 MW (UCAP) from new generation units and 587.6 MW from

uprates to existing generation units.
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The quantity of capacity procured from external Generation Capacity Resources in the 2018/2019 BRA is 4,687.9 MW which is an
increase of 162:4 MW from that procured in last year’s BRA when Capacity Import Limits (CIL) were first implemented. All external
generation capacity that has cleared in the 2018/19 BRA has met the requirements for CIL exception. These requirements help to
ensure that external resources offering into the RPM auction have reasonable expectation of physically delivering on any RPM
commitment and have high likelihood of being available for PIM when needed. External generation resources may seek exception to
the CIL by meeting three requirements prior to the start of the auction: (i) they are committed to being pseudo-tied generation
resources prior to the start of the Delivery Year; that is, they will be treated like internal generation, subject to redispatch and
locational pricing; (ii) they have long-term firm transmission service confirmed on the complete transmission path from such resource
into PIM; and (iii) they agree to be subject to the same capacity must-offer requirement as PJM’s internal resources. These
requirements help to ensure that external resources offering into the RPM auction have reasonable expectation of physically delivering
on any RPM commitment and have high likelihood of being available for PJM when needed.

The total quantity of DR procured in the 2018/2019 BRA is 11,084 MW which is an increase of 109.6 MW from that procured in last
year’s BRA; and, the total quantity of EE procured in the 2018/2019 BRA is 1,246.5 MW which is a decrease of 92.4 MW from that
procured in last year’s BRA.

All existing generation sell offers into the 2018/2019 BRA were subject to market power mitigation through the application of the
Market Structure Test (i.e., the Three-Pivotal Supplier Test). The RTO as a whole failed the Market Structure Test, resulting in
mitigation of any existing generation resources, Mitigation was applied to a suppliet’s existing generation resources resulting in
utilizing the lesser of the supplier’s approved offer cap for such resource or the supplier’s submitted offer price for such resource in
the RPM Auction clearing.

All Generation Capacity Resources (including uprates to existing resources) of 20 MW or greater that are based on combustion
turbine, combined cycle and integrated gasification combined cycle technologies that have not cleared an RPM Auction prior to
February 1, 2013 are subject to the Minimum Offer Price Rule (MOPR). External Generation Capacity Resources meeting the above
criteria and that have entered commercial operation on or after January 1, 2013 and that require sufficient transmission investment for
delivery into PJM are also subject to MOPR. To avoid application of the MOPR, Capacity Market Sellers may request exemption
through either a Competitive Entry Exemption request or a Se!f-Supply Exemption request. The table below shows the requested,
granted and cleared aggregate quantity (in ICAP MW) of each exemption type received and processed by PIM. While there were over
13,000 MW of MOPR exemption requests, making a request does not obligate a resource to offer into the BRA.
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A further discussion of the 2018/2019 BRA results and additional information regarding the 2018/2019 RPM BRA are detailed in the
body of this report. The discussion also provides a comparison of the 2018/2019 auction results to the results from the 2007/2008

through 2017/2018 RPM Auctions.
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2018/2019 Base Residual Auction Results Discussion
Table 1 contains a summary of the RTO clearing prices resulting from the 2018/2019 RPM BRA in comparison to those from
2007/2008 through 2017/2018 RPM BRAs.

Table 1 -RPM Base Residual Auction Resource Clearing Price Results in the RTO

Cleared UCAP (W) 1284082 128,587 132,221.3 137,190.4 332215 138,1435 1827433 1488747 164,561, 156,156.7 187.003.7, 1888389
Resetve Margin 15.1% 17.4% 17 8% 18.4% 17.9% 20.5% 18.7% 18.8% : 20,3% 13 7% 19.6%
13 201152012 BRA was conducied withoul Duouesne zone load,

Z} 23124204 BRA includes ATSE 2008

3} 201 42015 BRA, includes Duks zone

43 201572046 BRA includes a significant perticn of AEP and DEQK zone ipad previcuely under the FRR &lternative

53 201842017 BRA includes EXFC zons

The 2018/2019 Reliability Pricing Model (RPM)} Base Residual Auction cleared 166,836.9 MW of unforced capacity in the RTO
representing a 20.2% reserve margin. The reserve margin for the entire RTO is 19.8%, or 4.1% higher than the target reserve margin
of 15.7%, when the Fixed Resource Requirement (FRR) load and resources are considered. The Reserve Margin presented in Table 1
represents the percentage of installed capacity cleared in RPM and committed by FRR entities in excess of the RTO load (including
load served under the Fixed Resource Requirement alternative).

New Generation Resource Participation

The 2018/2019 Base Residual Auction results reflect a continuation of strong participation by new Generation Capacity Resources
mostly in the form of new (or uprates to existing) gas-fired combustion turbine and combined cycle generation units. The total
quantity of new Generation Capacity Resources offered into the auction was 4,132.6 MW (UCAP) comprised of 3,447.4 MW of new
generation units and 685.2 MW of uprates to existing generation units. The quantity of new Generation Capacity Resources cleared
“was 3,506.9 MW (UCAP) comprised of 2,919.3 MW (UCAP) from new generation units, predominantly natural gas combined cycle
and combustion turbines, and 587.6 MW from uprates to existing generation units.

Table 2A shows the breakdown, by major LDA, of capacity in UCAP terms of new units and uprates at existing unjts offered in the

auction and capacity actually clearing in the auction. 84.9% of the new generation capacity that offered into the 2018/201 9BRA
cleared the auction.
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Table 2A — Offered and Cleared New Generation Capacity by LDA (in UCAP MW)

el o 1,468 | ; : 6113
£38.8 1,054.8 14847 4398 5517 1,081.3
8252 34474 41328 BB E 255432 35419 |
A MW Values are in UCAP Terms
*MAAC includes ERALT
“HT0 includes MAAC

Capacity Import Participation

The quantity of capacity imports cleared in the 2018/2019 BRA were 4,687.9 MW (UCAP) which represents an increase of 162.4
MW from the imports that cleared in the 2017/2018 BRA. The majority of the imports are from resources located in regions west of
the PJM RTO. All external generation capacity that has cleared in the 2018/19 BRA has met the requirements for the CIL exception.

Table 2B — Offered and Cleared Capacity Imports (in UCAP MW)

Demand Resource Participation
The total quantity of DR offered into the 2018/2019 BRA was 11,675.5 MW (UCAP), representing an increase of 3.4% over the DR .
that offered into the 2017/2018 BRA. Ofthe 11,675.5 MW of total DR that offered in this auction, 11,084.4 MW cleared. The cleared

9
PIM #5154776



2018/2019 RPM Base Residual Auction Results

DR is 109.6 MW more than that which cleared in the 2017/2018 BRA. Table 3A contains a compatison of the DR Offered and
Cleared in 2017/2018 BRA & 2018/2019 BRA represented in UCAP.

Energy Efficiency Resource Participation

An EE resource is a project that involves the installation of more efficient devices/equipment or the implementation of more efficient
processes/systems exceeding then-current building codes, appliance standards, or other relevant standards at the time of instailation as
known at the time of commitment. The EE resource must achieve a permanent, continuous reduction in electric energy consumption
(during the defined EE performance hours) that is not reflected in the peak load forecast used for the BRA for the Delivery Year for
which the EE resource is proposed. The EE resource must be fully implemented at all times during the Delivery Year, without any
requirement of notice, dispatch, or operator intervention. Of the [,306.1 MW of energy efficiency that offered into the 2018/2019
BRA, 1,246.5 MW of EE resources cleared in the auction.

Table 3B contains a summary of the DR and EE resources that offered and cleared by zone in the 2018/2019 BRA. Approximately
94.9% of the demand resources and 95.4% of the energy efficiency resources that were offered into the BRA cleared. The uncleared
resources were offered at a price above the applicable clearing price for the LDA in which the resource was offered.

Figure 1 illustrates the demand side participation in the PJM Capacity Market from 2005/2006 Delivery Year to the 2018/2019
Delivery Year. Demand side participation includes active load management (ALM) prior to 2007/2008 Delivery Year, Interruptible
Load for Reliability (ILR) and DR offered into each BRA and nominated in FRR Plans, and EE resources starting with the 2012/2013
Delivery Year. The demand side participation in the capacity market has increased dramatically since the inception of RPM in the
2007/2008 Delivery Year through the 2015/2016 BRA, but as shown in Figure 1, total demand side participation and cleared resources
for the 2018/2019 BRA have fallen below the levels seen in the 2014/2015 BRA.

g
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Table 3A — Comparison of Demand Resources Offered and Cleared in 2017/18 BRA & 2018/19 BRA represented in UCAP

43.5
0.7
245
] 15.2}
EMBAL RECD , . A . 4.1
EMAALC Sub Total {586 13940
PEPCO . £85.3)
. | $431.2)
285
275
3040
MAALC™ Sub Tolal 3.9
(8.5}
4758
1143.2)
3535
222
1.4
{323.9)
.8
(4.8}
Grand Total 14,6755 B 9.6
#MAAC sub-totsl includes all MAAT Zones
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Table 3B — Comparison of Demand Resources and Energy Efficiency Resources Offered versus Cleared in the 2018/19 BRA

f 3. bE i E) 044

B wend (SR AL s
EMAACIIPL-S DPL 4727 1% 4340 4182 118 4283
. {0 e : w8 f ooh 2115

ENAAC PECO 5130 127 527.7 5045 {47 5132
6B sre (RGN 3063
EMAAL RECQ 78 2.1 7.7 75
EMAAC Sub Total 1,7044 5.0 1,756.4 17283
£67,1 734.4 5585

9480 7569

3385 3320

“ 405.0 3971

FPL PPL 5738 250 8985 744.2
MAAC* Sub Total 4,783.5 2984 50818 1548
15480 | 1,624.1

1,002 857.3

930.7 9158

2,645.6 26214

2876 7845

224.2 222.3

8407 830:2

2864 6.7

136.3 1353

Grang Total 14,6766 1,306.1 12,9816 | 10844 12485 | 12,3308

=AM sub-folal includes all HAAL Zones

Any resource that can qualify as a CP Resource may submit separate but coupled sell offers for CP and Base Capacity product types.
When sell offer segments of both capacity product types are coupled with different offer prices, the auction clearing engine will clear
only one of the products at most and will-clear the product that results in the lowest cost solution for the system. Any Generation
Capacity Resource with a unit-specific MSOC above the CP default MSOC must submit separate but coupled sell offers for CP and
Base Capacity product types. Table 3C shows a breakdown of offered and cleared capacity for each resource type grouped by

12
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coupling scenario. As shown on Table 3C, 138,228.9 MW or 89.5% of the total cleared generation capacity cleared as CP; 1,484.2
MW or 13.4% of the total cleared DR capacity cleared as CP; and, 887.3 MW or 71.2% of total cleared EE capacity cleared as CP.

Table 3C — Breakdown of Demand Resources Offered versus Cleared by Product Type in the 2018/19 BRA in UCAP

Restaree

GEH Baze Only §,224.2 - %1828 -

GEY Sub Total 7 4800 161,662.2 18,2774 138,228.9
. ” 2 2 3 B 7 T ‘ < B : 7 3 2
oR ﬁwmwn@ ﬁmmﬁﬁamwom Only o . .s: sime| - m@mm

. R s, { s e ? Ed s o ;

BR Sub Total 10,7188 44045 5,600.2 1484.2

652.9 85.1 592 5

Base Only . , 784 1 -
|£€ Sub Total 9855 3721 355.2 8873
|Grand Total 33,1855 67,115.8 26,236.5 140,600.4
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Figure 1 - Demand Side Participation in the PJM Capacity Market
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Renewable Resource Participation

857.2 MW of wind resources were offered into and cleared the 2018/2019 BRA as compared to 803.7 MW of wind resources that
offered into and cleared the 2017/2018 BRA. The capacity factor applied to wind resources is 13%, meaning that for every 100 MW
of wind energy, 13 MW are eligible to meet capacity requirements. The 857.2 MW of cleared wind capacity translates to 6,593.8 MW
of wind energy nameplate capability that is expected to be available in the 2018/2019 Delivery Year.

183.7 MW of solar resources were offered into and cleared the 2018/2019 BRA as compared to 116.4 MW of solar resources that
offered into and cleared the 2017/2018 BRA. The capacity factor applied to solar resources is 38%, meaning that for every 100 MW
of solar energy, 38 MW are eligible-to meet capacity requirements. The 183.7 MW of cleared solar capacity translates to 484.4 MW
of solar energy that is expected to be available in the 2018/2019 Delivery Year.

LDA Results

An LLDA was modeled in the BRA and had a separate VRR Curve if (1) the LDA has a CETO/CETL margin that is less than 115%; or
(2) the LDA had a locational price adder in any of the three immediately preceding Base Residual Auctions; or (3) the LDA is likely
to have a locational price adder based on a PJM analysis using historic offer price levels; or (4) the LDA is EMAAC, SWMAAC, and
MAAC.

As a result of the above criteria, MAAC, EMAAC, SWMAAC, PSEG, PS-NORTH, DPL-SOUTH, PEPCO, ATSI, ATSI-Cleveland,
COMED, BGE and PL were modeled as LDAs in the 2018/2019 RPM Base Residual Auction. The EMAAC LDA and the ComEd
LDA were binding constraints in the auction resulting in a Locational Price Adder for these LDAs. A Locational Price Adder
represents the difference in Resource Clearing Prices for the Limited capacity product between a resource in a constrained LDA and
the immediate higher level LDA. The EMAAC CETL for the 2018/2019 BRA is 940 MW lower than the 2017/2018 BRA CETL
value. This reduction is primarily attributable to the addition of a significant amount of planned generation capacity in the Peach
Bottom/Rock Springs area contributing to increased loading on the Rocks Spring—Keeney 500 kV line which aggravates the post-
contingency voltage profile in the EMAAC area for the loss of the line. The ComEd CETL for the 2018/2019 BRA is 1,793 MW
lower than the 2017/2018 BRA CETL. This reduction is primarily due to external system limitations that reduced the import
capability into ComEd from outside of PJM. These external system limitations were caused by changes to the transmission system
configuration anticipated for the 2018/2019 Delivery Year as well as changes to Firm transmission service reservations. The
reduction in the ability to import from outside of PJM required that the imports in the CETL test for the ComEd LDA were sourced
increasingly from inside PJM, resulting in the identification of transmission limitations at a lower overall transfer value.
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Table 4 contains a summary of the clearing results in the Eu>.m from the 2018/2019 RPM Base Residual Auction.

Table 4 -RPM Base Residual Auction Clearing Results in the LDAs
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“EBase Generstion and Base DRUEE receive the Bose Capacty Resource Price Decrement

Since the EMAAC LDA and ComEd LDA were constrained 1.DAs, Capacity Transfer Rights (CTRs) will be allocated to loads in
these constrained LDA for the 2018/2019 Delivery Year. CTRs are allocated by load ratio share to all Load Serving Entities (LSEs)
in a constrained LDA that has a higher clearing price than the unconstrained region. CTRs serve as a credit back to the LSEs in the
constrained LDA for use of the transmission system to import less expensive capacity into that constrained LDA and are valued at the
difference in the clearing prices of the constrained and unconstrained regions.
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Figure 2 — Base Residual Auction Resource Clearing Prices
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*2014/2015 through 2018/2019 Prices reflect the Annual Resource Clearing Prices.
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Table 5 contains a summary of the RTO resources for each cleared BRA from 2008/2009 through the 2018/2019 Delivery Years. The
summary includes all resources located in the RTO (including FRR Capacity Plans).

A total of 209,025.2 MW of installed capacity was eligible to be offered into the 2018/2019 Base Residual Auction, with 5,724.6 MW
from external resources. As illustrated in Table 5, the amount of capacity exports in the 2018/2019 auction increased by 90.2 MW
from that of the previous auction and FRR commitments increased by 16.9 MW from the 2017/2018 Delivery Year to 15,793 MW.

A total of 189,570.4 MW of capacity was offered into the Base Residual Auction. This is an increase of 2,096.7 MW from that which
was eligible to be offered into the 2017/2018 BRA. A total of {9,454.8 MW was eligible, but not offered due to either (1) inclusion in
an FRR Capacity Plan, (2) export of the resource, or (3) having been excused from offering into the auction. Resources were excused

from the must offer requirement for the following reasons: approved retirement requests not yet reflected in eRPM, and excess
capacity owned by an FRR entity.
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Table 5 -RPM Base Residual Auction Generation, Demand, and Energy Efficiency Resource Information in the RTO
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Table 6 shows the Generation, DR, and EE Resources Offered and Cleared in the RTO translated into Unforced Capacity (UCAP)
MW amounts. Participants’ sell offer EFORd values were used to translate the generation installed capacity values into unforced

- capacity (UCAP) values. DR sell offers and-EE sell offers were converted into UCAP using the appropriate DR Factor and Forecast
Pool Requirement (FPR) for the Delivery Year.

In UCAP terms, a total of 179,891.2 MW were offered into the 2018/2019 BRA, comprised of 166,909.6 MW of generation capacity,
11,675.5 MW of capacity from DR, and 1,306.1 MW of capacity from EE resources. Of those offered, a total of 166,836.9 MW of
capacity was cleared in the BRA.

Of the 166,836.9 MW of capacity that cleared in the auction, 154,506 MW were from Generation Capacity Resources, 11,084.4 MW
were from DR, and 1,246.5 MW were from EE resources. Capacity that was offered but not cleared in the BRA Auction will be
eligible to offer into the First, Second and Third Incremental Auctions for the 2018/2019 Delivery Year.

Table 6 — Generation, Demand Resources, and Energy Efficiency Resources Offered and Cleared in UCAP MW

31,8805 WhHA6S 1765877 178,838.5 £70,891.2

82818

157 s :
b i Gt %&% I
Totat Cleared 12950768 4322348 1324905 432246 1351435 4527433 4409747 1845647  169,4587 1870037 185,836.9
uncleared 22830 1,352 8622 54888 5,228.8 21548 13,5118 14,8295 15,228.3 11.834.8 \_m.am&.w‘

* RT0 numbers include all LDAS
= HCAP calcuiated using sell offer EFORd for Ceneration Regources. DR and EE UCAPR walies include appropriate FPR and BR Faclior.

Table 7 contains a summary of capacity additions and reductions from the 2007/2008 BRA to the 2018/2019 BRA. A total of 5,055.6
MW of incrementaily new capacity in PIM was available for the 2018/2019 BRA. This incrementally new capacity includes new
Generation Capacity Resources and capacity upgrades to existing Generation Capacity Resources. The increase is offset by generation
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capacity deratings on existing Generation Capacity Resources and a reduction in the quantity of offered DR and EE to yield a net
increase of 1,268.9 MW of installed capacity.

Table 7 also illustrates the total amount of resource additions and reductions over eleven Delivery Years since the implementation of
the RPM construct. Over the period covering the first twelve RPM BRAs, 40.206.7 MW of new generation capacity was added
which was partially offset by 33,700.3 MW of capacity de-ratings or retirements over the same period. Additionally, 11,210.6 MW of
new DR and 1,205.5 MW of new EE resources were offered over the course of the twelve Delivery Years since RPM’s inception. The
total net increase in installed capacity in PJM over the period of the last twelve RPM auctions was 18,922.5 MW.

Table 7 — Incremental Capacity Resource Additions and Reductions to Date

%] 8.0 oD [1%:] j: 4] a3z 1£1.1 1012 48 178.8 835 12085
Het increase in Instalied Capacity 4824 G235 9374 15034 39733 72400 2,507.8 L6202 50782 -32810 58884 £268.9 12,9225
* RTG numbers incliude a LDAs
*¥ajes are wilh respect ip the guantty vifered in the previeus years Ease Reswiual Auclion.
1} Does notinclude Existiag Generation Jorafed n ATS Zone
2y Poes not include Existing Generation Jocaisd & Duka Zone
3 Soes not include Existing Generation located in EKPC Zone

Table 7A provides a further breakdown of the generation increases and decreases for the 2018/2019 Delivery Year on an LDA basis.

Table 7A — Generation Increases and Decreases by LDA Effective 2018/2019Delivery Year

RAAL 15688 (246 8}
Totat RTO 50555 (3,620.8)

.h_, Valies in ICAP terms
HAAL includes EMAAC
RO includes MAAC
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Table 8 provides a breakdown of the new capacity offered into the each BRA into the categories of new resources, reactivated units,
and uprates to existing capacity, and then further down into resource type. As shown in this table, there was a significant quantity of
generating capacity from new resources and uprates to existing resources offered into the 2018/2019 BRA. The capacity offered in the
2018/2019 BRA resulted from both new generating resources and uprates o existing resources including gas, diesel, coal, wind, and
nuclear resources. The largest growth remains in gas turbines and combined cycle plants.
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Table 8 — Further Breakdown of Incremental Capacity Resource Additions from 2007/2008 to 2018/2019

PIM #5154776
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Figure 4: Cumulative Generation Capacity Increases by Fuel Type
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Table 9 shows the changes that have occurred regarding resource deactivation and retirement since the RPM was approved by FERC,
The MW values shown in Table 9 represent the quantity of unforced capacity cleared in the 2018/2019 Base Residual Auction that
came from resources that have either withdrawn their request to deactivate, postponed retirement, or been reactivated (i.e., came out of
retirement or mothball state for the RPM auctions) since the inception of RPM. This total accounts for 4,938.4 MW of cleared UCAP
in the 2018/2019 BRA which equates to 7,067.5 MW of ICAP Offered.

Table 9 — Changes to Generation Retirement Decisions since Commencement of RPM in 2007/2008

Total 74675 4,838.4

RPM Impact to Date

As illustrated in Table 5, for the 2018/2019 auction, the capacity exports were 1,313.4 MW and the offered capacity imports were
5,724.6 MW. The difference between the capacity imports and exports results is a net capacity import of 4,711.2 MW. In the
planning year preceding the RPM auction implementation, 2006/2007, there was a net capacity export of 2,616.0 MW. In this auction
PIM is now a net importer of 4,711.2 MW. Therefore, RPM’s impact on PJM capacity interchange is 7,027.2 MW.

>

The minimum net impact of the RPM implementation on the availability of Installed Capacity resources for the 2018/2019 planning
year can be estimated by adding the net change in capacity imports and exports over the period, the forward demand and energy
efficiency resources, the increase in Installed Capacity over the RPM implementation period from Table 8 and the net change in
generation retirements from Table 9. Therefore, as illustrated in Table 10, the minimum estimated net impact of the RPM

implementation on the availability of capacity in the 2018/2019 compared to what would have happened absent this implementation is
63,441.0 MW,
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Table 10 shows the details on RPM’s impact to date in ICAP terms.

Table 10 — RPM’s Impact to Date
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Discussion of Factors Impacting the RPM Clearing Prices

The main factors impacting 2018/2019 RPM BRA clearing prices relative to 2017/2018 BRA clearing prices are provided below,
separated out by significant changes to the market design and effects on the demand-side and supply-side of the market.

Significant Changes to RPM Design for the 2018/2019 Base Residual Auction

On June 9, 2015, in Docket No. ER15-623, FERC accepted a series of tariff reforms proposed in PJM’s Capacity Performance (CP)
filing of December 12, 2014, to establish Capacity Performance Resources to ensure PJM’s capacity market provides adequate
incentive for resource performance. CP Resources must be capable of sustained, predictable operation, and are expected to be
available and capable of providing energy and reserves when needed throughout the entire Delivery Year, particularly during
emergency conditions resulting in Performance Assessment Hours. (PAH). Base Capacity Resources are not capable of sustained,
predictable operation and/or are not expected to provide energy and reserves outside of the summer period. CP Resources are subject
to a significant non-performance charge when they fail to perform under emergency conditions at any time during the Delivery Year;
whereas, Base Capacity Resources are subject to a non-performance charge only when they fail to perform under emergency
conditions during the summer period (at a charge rate that is lower than that for a CP Resource). The key CP filing provisions most
directly related to the setup and clearing of the 2018/2019 BRA include: .

» All Internal and External Generation Capacity Resources with the exception of Intermittent Resources and Capacity Storage
Resources are required to offer as a CP Resource.

» Intermittent and Capacity Storage Resource are categorically exempt from the CP must-offer requirement, but may offer all
or a portion of their capability as CP. For purposes of the exemption, Intermittent Resources include wind, solar, landfill
gas, run of river hydroelectric power and other renewable resources.

* Exceptions to the CP Resource must-offer requirement are permitted if it is demonstrated that the Generation Capacity
Resource is physically incapable of satisfying the requirements of a CP Resource.

o The default Market Seller Offer Cap (MSOC) for a CP Generation Capacity Resource is 85% of the Net CONE for the zone in
which the resource resides. Generation Capacity Resource owners may qualify for a unit-specific MSOC above the default CP
MSOC by submitting unit-specific Avoidable Cost Rate (ACR) data and information to support such offer cap.
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* Any resource that can qualify as a CP Resource may submit separate but coupled sell offers for CP and Base Capacity product
types. When sell offer segments of both capacity product types ate coupled with different offer prices, the auction clearing
engine will clear only one of the products at most and wili clear the product that results in the lowest cost sofution for the
system. Any Generation Capacity Resource with a unit-specific MSOC above the CP default MSOC must submit separate but
coupled sell offers for CP and Base Capacity product types.

¢ A Base Capacity DR Constraint which places 2 maximum limit on the total quantity of Base Capacity DR and Base Capacity
EE that can be procured in the auction is established for the entire RTO and each modeled LDA. A Base Capacity Resource
Constraint which places a maximum limit on the total quantity of Base Capacity DR, Base Capacity EE and Base Capacity
Generation Resources that can be procured in the auction is established for the entire RTO and each modeled LDA.

* The Short-Term Resource Procurement Target of 2.5% has been eliminated; therefore, 2.5% of the target reliability
requirement is no longer held back from the target procurement quantity of the BRA.

* The UCAP MW value of DR and EE is no longer discounted by the DR Factor which has historically been about 95%.
Therefore the UCAP MW value is about 5% greater for each ICAP MW of DR and EE cleared in the auction.

On November 28, 2014, in Docket No. ER14-2940, FERC approved revisions to the Variable Resource Requirement (“VRR™) curve
shape and Gross Cost of New Entry (“CONE?”) values as proposed in a PJM filing of September 25, 2014. This filing was made
following last year’s stakeholder review of the shape of the VRR curve and key inputs to that curve, where such review is required by
PIM Tariff on a specified periodic basis. The new shape of the VRR Curve relative to the VRR curve shape used in the prior BRA for
the 2017/2018 Delivery Year is best seen in Figure 2 on page 21 of PJM’s September 25, 2014 filing (located at
hitp//www.pim.com/media/documents/etarift/Ferc Dockets/ 1 304/20140925-er14-2940-000.0dD). The new Gross CONE values used in
the development of the VRR curve range depending on the LDA from 13% to 18.2% lower than values that would otherwise been
used in the 2018/2019 BRA (see page 26 of PIM’s September 25, 2014 filing).
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-Changes that impacted the Demand Curve:

The target reliability requirement for the 2018/2019 BRA is 160,607.4 MW, which is 275 MW (0.2%) lower than the target
reliability requirement of the 2017/2018 BRA. The target reliability requirement for the 2017/2018 BRA was 160,882 MW

which was based on an actual reliability requirément of 165,007 MW minus a short-term resource procurement target quantity
of 4,125 MW,

The Net CONE applicable to the RTO VRR curve is about 15% lower than the RTO Net CONE valiue used in the 2017/2018 BRA.
Relative to the LDA Net CONE values used in the 2017/2018 BRA, the 2018/2019 LDA Net CONE values are lower for all LDAs
ranging from a 14% decrease for the MAAC LDA to a 30% decrease for the DPL-South LDA. The reduction in Net CONE values
are due to the lower Gross CONE values for the 2018/2019 BRA resulting from PIM’s September 25, 2014 filing as described
above, as well as, higher Net E&AS Offset values relative to those used last year due to an update of the 3-year period for which
the reference resource E&AS revenues were determined (the 2018/2019 values are based on LMPs from calendar years 2012
through 2014 whereas the 2017/2018 values were based on LMPs from calendar years 2011 through 2013).

The changes to the VRR Curve shape discussed in prior section shifted the VRR Curve to the right (increasing the demand for
capacity all else equal).

Changes that impacted the Supply Curve:

With the transition to the Capacity Performance product, the implied costs of committing to be a Capacity Resource increases
due to the need to make improvements in generator performance during Performance Assessment Hours. These increased costs
could be related weatherization, improved maintenance, and costs for fuel assurance. This shifts the supply curve for resources
up and leads to higher capacity market prices overail. ‘

Low natural gas and therefore energy market prices have largely led to lower net energy market revenues across the PJIM
system especially for coal and oil steam units as well as nuclear units which leads to higher capacity market offers from these
resources.
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Bpim

Revision History

8/21/2015: Original version posted
8/28/2015: updated typos found in original version:
* MOPR-related data table of page 7: cleared quantities for RTO and MAAC were corrected; values were reversed in original
version. :
» Table 2A: Offered quantity of New Units in MAAC was corrected. Cleared quantities for New Units in EMAAC, MAAC and
Total RTO were corrected.
o Titles of Table 3B and 3C changed to correctly describe data as “2018/2019” BRA
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Executive Summary

The Integrated Resource Plan (IRP or Plan), including Appalachian Power’s (APCo or
Company) Five-Year Action Plan, is based upon the best available information at the time of
preparation. However, changes that may impact this Plan can and will occur, both with and
without notice. Therefore this Plan is oot a commitment to specific resource additions or other
courses of action, since the future is highly uncertain, particularly in light of current economic
conditions, the movement towards increasing use of renewable generation and end-use
efficiency, as ‘well as current and future environmental regulations, ihcluding the U.S.
Environmental Protection Agency’s (EPA) Clean Power Plan (CPP). In addition, APCo faced a
number of other dynamic circumstances as it developed the assumptions and analyses outlined in
this IRP Report. Over the next several months, various court orders and agency rules that will
likely impact the PIM market, especially with regard to capacity, are expected to be issued. Each
of these items may bave an impact on the assumpﬁons and analyses within this document and

consequently the results. For example, on June 9, 2015, the Federal Energy Regulatory

Commission (FERC) issued its Capacity Performance Order providing guidance to PJM on its -

capacity market proposals. While the Company incorporated its expectations regarding Capacity
Performance 1nto this Report, APCo is still evaluating the FERC order, the full impact of which
will not be known until tariffs are filed and accepted by the FERC. Thus, this IRP and the action
items described herein are subject to change as new information becomes available or as
circumstances warrant. The Company notes that the required IRP to be filed in West Virginia in
January 2016; and its next Virginia IRP, which is required to be filed on May 1, 2016, are likely

to reflect updated assumptions, analyses, and results.

An IRP explains how a utility company plans to meet the projected capacity (i.e., peak
demand) and energy requirements of its customers. By Virginia rule, APCo is required to
provide an IRP that encompasses a 15-year forecast period (2015-2029). APCo’s 2015 IRP has
been developed using the Company’s current assumptions for:

e Customer load requirements — peak demand and energy;

» Commodity prices — coal, natural gas, on-peak and off-peak power prices, capacity
and emission prices;

o Supply-side alternative costs — including fossil fuel and renewable generation

ES-1
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resgurces; and
+ Demand-side program costs and analysis.

In addition, APCo must consider the impact of proposed environmental rules, specifically
associated with greenhouse gas (GHG) emissions that, in their current form, would add
significant costs and operational challenges. These rules are still being developed, and individual
state plans may not be finalized and approved for a number of years. Even so, APCo has
considered a portfolio of resources that will provide a path to reduce the intensity of its carbon

etmissions.

To meet its customers’ future energy requirements, APCo will continue operation and the
ongoing investment in its existing fleet of generation resources including its base-load coal
plants at Amos and Mountaineer, and its combined-cycle and combustion turbine plants.
Another consideration in this 2015 IRP is the increased adoption of distributed rooftop solar
resources by APCo’s customers. While APCo does not have control over how, and to what
extent this resource is deployed, it recognizes that distributed rooftop solar will reduce APCo’s
capacity and energy requirements. From a capacity viewpoint, the 2020/2021 planning year is
when PJM’s new Capacity Performance rule will take full effect, limiting the capacity value of
intermittent resources (hydro, wind, sclar and pumped storage)' and thereby creating a need
within APCo for additional capacity. Keeping these considerations in mind, APCo has developed
an IRP that provides adequate supply and demand resources to meet its peak load obligations for

the next fifteen years. The key components of this Plan are for APCo to:

» Finish the conversion of Clinch River Units 1 and 2 from coal to natural gas fuel.

« Diversify its mix of supply-side resources through the addition of cost-effective wind,
utility-scale solar, and natural gas-fired generation resources, as necessary;

e Implement demand-side resources in the form of additional energy efficiency
programs and Volt-VAR Optimization (VVO) installations;

e Recognize that residential and commercial customers will add distributed resources,
primarily in the form of residential and commercial rooftop solar.

"The FERC’s J une.9, 2015 CP order indicates that there may be a further opportunity to aggregate the capacity value
of some of these intermittent resources.

ES-2
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Environmental Compliance Issues
This 2015 IRP considers the impacts of final and proposed EPA regulations on APCo

generating facilities. [n addition, the IRP development process conservatively assumes there may
be future regulation of GHG(carbon dioxide (CO3) emissions which will, if established, become
effective at some point in the 2020-2025 timeframe. Environmental compliance requirements
have a major influence on the consideration of new supply-side resources for inclusion in the
IRP because of the potential significant effects on both capital and operational costs. While a
proposed GHG/CO; rule applicable to existing fossil-fired units has been published by the EPA,
there is significant uncertainty regarding how any final rule will be implemented by individual
states. This 2015 IRP includes a tax on CO; beginning in 2022, which is a reasonable proxy for
future CO, regulation at this time. The Company will not be able to reasonably model the
impact of apy final ruie until such a rule 1s promulgated, and states have the opportunity to create

implementation plans for compliance with such a rulemaking.

Virginia IRP Process

This IRP report is being filed in July of 2015 in compliance with Virginia Senate Bill 1349.

Senate Bill 1349 amends Section 56-599 of the Code of Virginia by requiring electric utilities to
file an IRP by July 1, 2015, followed by an annual IRP’s due each year on May 1. The amended
code also requires electric utilities to consider the following additional factors in each 1RP:

» Options for maintaining and enhancing rate stability
» Options for maintaining and enhancing energy independence

> Options for maintaiming and enhancing economic development including

retention and expansion of energy-intensive industries
» Options for maintaining and enhancing service reliability

» The effect of current and pending state and federal environmental regulations
upon the continued operation of existing electric generation facilities or options

for construction of new electric generation facilities

» The most cost effective means of complying with current and pending state and

. .federal environmental regulations, including compliance options to minimize

ES-3
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effects on customer rates of such regulations

APCo’s IRP process both takes into account and attempts to strike a reasonable balance

among these various factors.

Summary of APCo Resource Plan

APCo’s total internal energy requirements are forecasted to increase at a compound average
growth rate (CAGR) of 0.17% over the IRP planning period (through 2029). APCo’s
corresponding summer and winter peak internal demands are forecasted to increase at CAGRs of
0.19% and 0.09%, respectively, with annual peak demand expected to continue to occur in the
winter season through 2025. Figure ES-1, below, shows APCo’s “going-in” (i.e. before resource
additions) capacity position over the plaoning period. Through 2019 APCo has resources to meet
its internal demand; however, in 2020 APCo is anticipated to experience a capacity shortfall
based upon APCo’s assumptions regarding the timing and parameters of PIM’s Capacity
Performance rule, which is evident from the gap between the stacked bar of available resources

and the black line representing APCo’s load demand plus reserve margin requirements,

ES-4
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Figure ES-1. APCo "Going-In" PJM Capacity Position (MW)

To determine the appropriate level and mix of incremental supply and .demand-side
resources required to address the indicated going-in capacity deficiencies, APCo utilized the
Plexos® Linear Program (LP) optimization mode!l to develop least cost resource portfolios under
a vanety of pricing and load scenarios. Although the IRP planning period is limited to 15 years
(through 2029), the Plexos® modeling was performed through the year 2045 so as to properly
consider various cost-based “end-effects” for the resource alternatives being considered.

APCo used the results of the modeling to develop a “Hybrid Plan”. To arrive at the Hybrid
Plan composition, APCo developed Plexos®-derived, “optimum” portfolios under five long-term
cornmodity price forecasts and two “load sensitivity” forecasts. The Hybrid Plan is presented as
an option that attempts to balance cost and other factors, including the requirements of Senate
Bill 1349, to cost effectively meet APCo’s peék load obligations. [n addition, this IRP considers
environmental constraints, while also reflecting an emerging preference for, and the viability of

customer self-generation.
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Specific APCo capacity and energy production changes over the 15-year planning period
associated with the Hybrid Plan are shown in Figure ES-2 through Figure ES-5 respectively, and
their relative impacts to APCo’s annual capacity and energy position are shown in Figure ES-6
and Figure ES-7 respectively. |

In summary, the Hybrid Plan:

APCo’s Hybrid Plan

o Addresses expected PIM Capacity Performance rule impacts on APCo’s capacity
position. (Note 1) '

s  Adds [0 MW of utility-scale solar energy in 2016, followed by 50 MW per year
beginning in 2020; for a total of 510 MW (nameplate) of utility-scale solar over the
15-year planning period. (Note 2)

* Adds 150 MW wind energy in 2016, followed by 150 MW per year beginning in
2022; for a total of 1,350 MW (nameplate) of wind over the 15-year planning period.

(Note 2)

¢ Implements customer and grid energy efficiency, including VVO programs reducing
energy requirements by 419 GWh (or 1% of projected energy needs) and capacity
requirements by 109 MW by 2029.

* Assumes APCo’s customers add distributed solar capacity, starting in 2015, of more
than 0.5 MW (nameplate) per year for a total of 25 MW (nameplate) total by 2029.

(Note 3)

* Adds 835 MW of natural gas combined-cycle resources over the 15-year planning
period.

s Continues operation of APCo’s solid fuel facilities: Amos Units 1-3, Mountaineer
Unit 1. Maintains APCo’s stake in Ohio Valley Electric Company (OVEC) solid-fuel
facilities: Clifty Creek Units 1-6 and Kyger Creek Units 1-5.

¢ Retires Clinch River (Natural Gas) Units 1 and 2 in 2026.

Note 1: The modeling for this IRP was conducted prior to the issuance of FERC’s
' June 9, 2015 order regarding PJM’s Capacity Performance Proposal. That
order may result in changes in future IRPs

Note 2: These renewable resources are timed to take advantage of current federal
tax incentives, which are reduced or expire at the end of 2016. It is
uncertain whether suitable opportunities exist, and any decisions to
proceed would be subject to applicable regulatory approvals.

Note 3: APCo does not have control over the amount or timing of these additions.
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Figure ES-3. 2025 APCo Nameplate Capacity Mix
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Figure ES-4. 2015 APCo Energy Mix

Hydro-Conventional,

Hydro-Pumped
29 Y p

Storage, 2%

EE/WO/DG, 1%

Renewables, 17%

1, 61%
Natural Gas, 19% Coal, 61%

Figure ES-5. 2029 APCo Energy Mix

Figure £S-2 through Figure ES-S indicate that this Hybrid Plan would reduce APCo’s
reliance on solid fuel-based generation, and increase reliance on demand-side, natural gas, and
renewable resources, improving fuel diversity. Specifically, over the 15-year planning horizon the
Company’s nameplate capacity mix attributable to solid fuel-fired assets would decline from 72%

10 52%, and natural gas assets would increase from 14% to 23%. Renewable assets (wind and
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solar) climb from 1% to 21%, and demand-side and energy-efficiency measures increase from 0%
to 1% over the planning period.

APCo’s energy output art;ibutable to solid fuel-fired generation shows a substantial decrease
from 80% to 61% over the period, while energy from natural gas resources increases from 11% to
19%. The Hybnd Plan shows a significant increase in renewable energy, from 4% to 17%.
Energy from these renewable resources, combined with EE and VVO energy savings serve to
reduce APCo’s exposure to energy, fuel and potential carbon prices.

Figure ES-6 and Figure ES-7 show the changes in capacity and energy mix, respectively, on
an annual basis, relative to capacity and energy requirements. The capacity contribution from
renewable resources is fairly modest; however, those resources provide a significant volume of
energy, particularly wind resources. APCo’s model selected those wind resources because they

add more value (lowered APCo cost) than alternative resources.
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Figure ES-6. APCo Annual PJM Capacity Position (MW)
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Figure ES-7. 2029 APCq Annual Energy Position (GWh)
Table ES-1 provides a summary of the Hybrid Plan, which resulted from analysis of

optimization modeling under the load and commodity pricing SCenarios:
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Clean Power Plan Implications

The EPA published proposed rules in June 2014 to address how states may reduce GHG/CO,
emissions. The proposed rule, known as the Clean Power Plan (CPP), sets state-specific interim
CO, emission rate targets beginning in 2020, with final target achievement by 2030. Targets were
set based on four building blocks that include plant efficiency improvements, the increased
dispatch of natural gas combined cycle plants, additional renewable (including no retirement of
at-risk nuclear) resources, and incremental energy efficiency. The comment period for the CPP
ran through December 1, 2014, and EPA now expects to issue a final rule during the summer,
2015. EPA has received over four million comments on the rule, including critical comments
from various public agencies in the states served by APCo, reliability organizations including
PJM, and research organizations such as the Electric Power Research Institute (EPRI) in addition
to APCo’s parent American Electric Power Company, Inc. (AEP). These criticisms question the
scope, timing and legality of the CPP based on EPA’s authority under the Clean Air Act, the
reliability irapacts associated with the timeline to implement the rule, and technical errors made
by EPA in calculating the state-specific CO; rates resulting from the application of the four
building blocks.

APCo cannot reasonably predict what form the final rule will take, or what will be required
of the Company in state plans that are developed by the states and ultimately approved by the
EPA. It is pnot practical for APCo to identify a CPP compliance strategy at this time, because it is
not yet clear how any actions the Company may take would count toward compiiance with a
rulemaking that is not yet final. As a proxy for modeling the effect of, and a cost-effective means
of complying with, this pending environmental regulation, this IRP utilizes a carbon tax, in

conjunction with an “Early Coal Retirement” scepario.

Conclusion
This IRP, based upon various assumptions, provides for adequate capacity resources, at

reasonable cost, through a combination of supply-side resources, renewable supply- and demand-
side programs throughout the forecast peried. |

Moreover, this IRP also recognizes APCo’s energy position prospectively. The Hybrid Plan
offers incremental resources that will provide—in addition to the needed PJM installed capacity

to achieve mandatory PJM (summer) peak demand requirements—additional energy to reduce
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the exposure of the Company’s customers to PJM energy markets that could be influenced by
many external factors, including the impact of carbon regulation, going-forward.

The portfolios discussed in this report attribute no capacity value for certain intermittent
resources (run-of-river hydro and wind). It is possible that intermittent resources can be
combined, or “coupled”, and offered into the PJM market as Capacity Performance resources.

Once the final PIM Capacity Performance tariffs are published, the Company will investigate

methods to maximize the utilization of its current (and future) intermittent resource portfolio

within that construct. An example could be the addifional coupling of run-of-river hydro and
Smith Mountain pumped-storage capability ip a manner that would mitigate non-performance
risk. The potential exists that an offer strategy could be formulated such that a portion of the
approximate 676 MW of hydro/pumped storage generating capability, which is not currently
recognized in this [RP as be{ng ‘Capacity Performance-eligible’, could count as capacity in
future PJM planning years. If that were to occur, then there is a reasonable prospect that the need
for incremental capacity resources set forth in the various portfolios in this report could be
deferred beyond the end of the planning period.

The IRP process is a continuous azl:tivity; assumptions and plans are reviewed as new
information becomes available and modified as appropriate. Indeed, the capacity and energy
resource portfolios reported herein reflect, to a large extent, assumptiops that are subject to
change; it is simply a snapshot of the future at this time. As noted previously, this IRP is not a
commitment to specific resource additions or other courses of action, as the future is highly
uncertain. The resource planning process is becoming increasingly complex when considering
pending regulatory restrictions, technology advancement, changing energy supply pricing
fundamentals, uncertainty of demand and end-use efficiency improvements. These complexities
necessitate the need for flexibility and adaptability in any ongoing planning activity and resource
planning processes. To that end, APCo intends to pursue the following Five-Year Action Plan:

1. Continue the planning and regulatory actions necessary to implement
economic epergy efficiency programs in Virginia and West Virginia.

2. Continue to monitor market prices for renewabie resources, particularly
wind, and if economically advantageous, pursue appropriate Power
Purchase Apreements (PPAs). A
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3. Investigate opportunities to install utility-scale solar projects in the near
future to take advantage of the 30% Investment Tax Credit.

4. Monitor status of PIM’s Capacity Performance rule and, if necessary,
begin planning activities to formulate a Request for Proposal (RFP) for
natural gas generation.”

5. Monitor the status of GHG rules and state plans.

6. Be ready to adjust this Action Plan and future IRPs to reflect changing
circumstances.

% Capacity additions in excess of 100MW require APCo to issue a Request for Proposal (RFP) in accordance with a
settlement agreement approved by the Public Service Commission of West Virginia in Case No. 14-0546-E-PC
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4.0 Modeling Parameters

4.1  Modeling and Planning Process — An Overview

The objective of a resource planning effort is to recommend a system resource expansion
plap that balances “least-cost” objectives with planning flexibility, asset mix consideratious,
adaptability to risk, conformance with applicable North American Electric Reliability
Corporation (NERC) and RTO criteria. In addition, given the unique impact of fossil-fired
generation on the environmer.lt, the planning effort must ultimately be in concert with anticipated
long-term requirements as established by the EPA-driven environmental compliance planning

PIOCess.

The information presented with this IRP includes descriptions of assumptions, study
parameters, methodologies, and results, including the integration of supply-side resources and

DSM programs.

In general, assumptions and plans are continually reviewed and modified as new
information becomes available. Such continuous analysis is required by multiple disciplines
across APCo and AEP to ensure that market structures and governances, technical parameters,
regulatory constructs, capacity supply, energy adequacy and operational relability, and
environmental mandate requirements are constantly reassessed to ensure optimal capacity
resource planning.

Further impacting this process are a growing number of federal and state initiatives that
address many issues relating to industry restructuring, customer choice, and reliability planning.
Currently, fulfilling a reguiatory obligation to serve native load customers represents one of the
cornerstones of the APCo IRP process. Therefore, as a result, the “objective function” of the
modeling applications utilized in this process is the devellopment of a least-cost plan, with cost
being more accurately described as revenmue requirement under a traditional ratemaking

construct.

69

COBGETLOST



5 aprataciian
POVWER
A ot Amariean Beciic P 2015 Integrared Resource Plan

That does not mean, however, that the most appropriate plan is the one with the absolute
least cost over the planning horizon evaluated. Other factors were cousidered in the
determination of the Plan. To challenge the robustness of the IRP, sensitivity analyses were

performed to address these factors.

This overal! process reflects consideration of options for maintaining and enhancing rate

stability; energy independence; economic development; and service reliability.

4.2  Methodology

The IRP process aims to address the long-term “gap” between resource needs and current
resources. Given the various assets and resources that can satisfy this expected long-term gap, a
tool is needed to sort through the myriad of potential combinations and return an opfimum
solution—or portfolio—subject to constraints. Plexos® is the primary modeling application used by
APCo for identifying and ranking portfolios that address the gap between needs and current
available resources.'? Given the cost and performance parameters around sets of potentially
available proxy resources—both supply and demand side—and a scenario of economic conditions
that include long-term fuel prices, capacity costs, energy costs, emission-based pricing proxies
including CQO,, as well as projections of energy usage and peak demand, Plexos® will return the
optimal suite of proxy resources (portfolio) that meet the resource need. Portfolios created under
similar pricing scenarios may be ranked on the basis of cost, or the “cumulative present worth”
(CPW), of the resulting sfream of revenue requirements. The lgast cost option is considered the

“optimum” portfolio for that unique input parameter scenario.

'2 Ploxos® is a production cost-based resource optimization model, which was developed and supported by Energy
Exemplar, LLC. The Plexos® model is currently licensed for use in 37 countries throughout the world,
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43  Fundamental Modeling Input Parameters

The AEP Fundamenta! Analysis group derives long-term power (energy) price forecasts
from a proprietary model known as AURORA™. Having similarities to Plexos®, AURORA*™
is a long-term fundamental production cost-based energy and capacity price forecasting tool
developed by EPIS, Inc., that is driven by comprehensive, user-defined commodity input
parameters. For example, nearer-term unit-specific fuel delivery and emission allowance price
forecasts which are established by AEP Fundamental Analysis and AEP Fuel, Emissions and
Logistics (FEL), are fed into AURORA™™, Estimates of longer-term natural gas and coal pricing
are provided by AEP Fundamental Analysis in conjunction with input received from outside
consulting services. Similarly, capital costs and performance parameters for various new-build
generating options, by duty-type are vetted through AEP Engineering Services and incorporated
into the tool. Other information specific to the thousands of generating units being modeled is
researched from “Velocity Suite,” an on-line information database maintained by Ventyx, an
ABB Company. This includes data such as unit capacity, heat rates, retirement dates and
emission controls status. Finally, the model maintains and determines region-speciﬁc resource
adequacy based on regional load estimates provided by AEP Economic Forecasting, as well as
current regional reserve margin criterion. AEP uses AURORA*™ to model long-term (market)

energy and capacity prices for the entire U.S. eastern synchronous interconnect as well as

ERCOT. The projection of a CO; pricing proxy 1s based on assumptions developed in

conjunction with the AEP Strategic Policy Analysis organization. Figure 14 shows the
Fundamentals process flow for solution of the long-term (power) commodity forecast. The input
assumptions are initially used to generate the output report. The output is used as “feedback™ to
change the base input assumptions. This iterative process is repeated until the output is congruent
with the input assumptions (e.g., level of patural gas consumption is suitable for the established

price and all emission constraints are met).
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4.3.1

APCo to enable Plexos® to construct resource plans under various long-term pricing conditions.
In this report, the five distinct long-term commodity pricing scenarios that were developed for
Plexos® are: a “Base™ scenario view, a plausible “Lower Band” view, a plausible “Higher Band”

View; a “High CO;” view; and a “No Carbon” view. The scenarios are described below with the

Input

Fuel Forecast

Load Forecast

Emissions Farecast

Capital Cost Foracest

Emission Retrofits

I Longterm Capacity
io

2015 Integrated Resource Plan

Output

t

o

g

Annual Dispatch

Recycle

Generate Report
Emission Totals
Fuel Burn Totals
Markat Prices

Figure 14, Long-term Power Price Forecast Process Fiow

Commodity Pricing Scenarios
Five commodity pricing “scenarios” were developed by AEP Fundamental Analysis for

results shown in Figure 15 through Figure 21.

4.3.1.1 “Base” Scenario

This scenario recognizes the following major assumptions:

MATS Rule effective beginning in 2015;
Initially lower natural gas price due to the emergence of shale gas plays; and
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e CO; emission pricing proxy begins in 2022 and was assumed to be at $15 per
metric ton, growing with inflation.

The specific effects of the MATS Rule are modeled in the development of the long-term
commeodity forecast by retiring the smaller, older solid-fuel (i.e., coal and lignite) units which
would not be economic to retrofit with emission control equipment. The retirement time frame
modeled is 2015 through 2017. Those remaining solid-fuel generating units will have some
combination of controls necessary to comply with the EPA’s rules. Incremental regional capacity
and reserve requirements will largely be addressed with new natural gas plants. One effect of the
expected retirements on the emission control retrofit scenanio is an over-compliance of the
previous CSAPR emission limits. This will drive the emission allowance prices for SO, and NOx
to zero by 2018 or 2019.

4.3.1.2 “Lower Band” Scenario

This scenario is best viewed as a plausible lower natural gas/solid-fuel/energy price profile
compared to the Base view. In the near term, Lower Band natural gas prices largely track the
Base but, in the longer term, natural gas prices represent an even more significant infusion of
shale gas. From a statistical perspective, this long-term pricing scepario is approximately one
(negative) standard deviation (~1.0 SD) from the Base Case and illustrates the effects of coal-to-
gas substitution at plausibly lower gas prices. Like the Base Case scenario, proxied CO;

mitigation/pricing is assumed to start in 2022 at a $15 per metric ton (real dollars).

4.3.1.3 “Higher Band” Scenario

Alternatively, this Higher Band scenario offers a plausible, higher natural gas/solid-
fuel/energy price profile compared to the Base scenario. Higher Band natural gas prices reflect
certain impediments to shale gas developments including stalled techniological advances (drilling
and completion techniques) and as yet unseen environmental costs. The pace of environmental
regulation impiementation is in line with the Base Scenario and Lower Band.' Analogous to the

Lower Band scenario, this Higher Band view, from a statistical perspective, is approximately,

73

ZOOBTLGST



E APPALACHIAN
POWER
A s ot American Echi Pomer 7 2015 Integrated Resource Plan

one (positive) standard deviation (+1.0 SD) from the Base. Also, like the Base and Lower Band

scenarios, CO; pricing is assumed to begin in 2022 at the same $15 per metric ton pricing proxy.

4.3.1.4 “High CO;~Scenario

Built upon the assuroption of a $25 per metric ton (66% higher than the base case) CO,
ruitigation pricing proxy beginning in 2022, the High CO; scenario includes correlative price
adjustments to natural gas and solid-fuel due to changes in consumption that such heightened
CO; pricing levels would create. This results in some additional retirements of coal-fired
generating uﬂjts around the implementation period. Natural gas and, to a lesser degree,

renewable generation is built as replacement capacity.

4.3.1.5 “No CO,” Scenario
This “business as usual” scenario does not consider the prospects of a carbon tax. While also

including the necessary correlative fuel price adjustments, it serves as a baseline to understand
the impact on unit dispatch and, with that, the attendant impact on energy prices associated with

the Base and High CO; scenarios.

The following set of figures illustrates the range of such long-term pricing projections, on a

nominal dollar basis, by major commodity through the year 2030.
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4,3.2 Long-Term CO; Forecast “Proxies”

Each of the pricing forecasts includes a COgp/carbon impact as a result of the
implementation of any prospective carbon-reduction rules or legislation. The “Base”, “Higher
Band” and “Lower Band” long-term pricing scenarios each reflect the fundamental view that a
CO; penalty could be “proxied” with a $15 per metric ton dispatch cost “burden” applicable to
fossil-fired generating units’ dispatch beginning in 2022. By contrast, the “High Carbon”
scenario includes a higher, $25 per metric ton dispatch cost burden which also commeunces in
2022. Recognizing the relative higher carbon emission from a solid-fuel unit versus a natural

gas-fired unit, the relative Plexos®-modeled impact on variable/dispatch costs was reflected.
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Figure 16. PIM On-Peak Energy Prices (Nominal $/MWh)
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Figure 17. PIM Off-Peak Energy Prices (Nominal $/MWh)
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Figure 18. Dominion South Natural Gas Prices (Nominal $/mmBTU)
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Figure 19. Dominion South Natural Gas Prices (2014 Real $/mmBTU)
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Figure 20. NAPP High Sulfur Coal Prices (Nominal $/ton, FOB)
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Figure 21. CO; Prices (Nominal $/metric ton)

4.3.2 Long-Term CO; Forecast “Proxies”
Each of the pricing forecasts includes a COy/carbon impact as a result of the

implementation of any prospective carbon-reduction rules or legislation. The “Base”, “Higher

Band” and “Lower Band” long-term pricing scenarios each reflect the fundamental view that a

COs penalty could be “proxied” with a $15 per metric ton dispatch cost “burden” applicable to

fossil-fired generating units’ dispatch beginning in 2022. By contrast, the “High Carbon™

scenario includes a higher, $25 per metric ton dispatch cost burden which also commences in

2022. Recognizing the relative higher carbon emission from a solid-fuel unit versus a natural

gas-fired unit, the relative Plexos®-modeled impact on variable/dispatch costs was reflected.
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