In Re:

In Re:

filed electronically in docket office on 07/13/12

BEFORE THE
TENNESSEE REGULATORY AUTHORITY

NASHVILLE, TENNESSEE

PETITION OF KINGSPORT POWER COMPANY

FOR APPROVAL OF DEMAND RESPONSE DOCKET No. 12-00012
PROGRAMS AND ASSOCIATED DEMAND

RESPONSE TARIFFS

PETITION OF EASTMAN CHEMICAL

COMPANY AND AIR PRODUCTS AND

CHEMICALS, INC., FOR EXPEDITED REVIEW

TO ALLOW CERTAIN END USE CUSTOMERS DOCKET No. 12-00026
OF KINGSPORT POWER COMPANY TO

PARTICIPATE IN PJM INTERCONNECTION

DEMAND RESPONSE PROGRAMS

Responses of Kingsport Power Company d/b/a AEP Appalachian Power to

Industrial Customer’s Data Request No. 1

Comes Petitioner, Kingsport Power Company d/b/a AEP Appalachian Power (“KgPCo”),

and, pursuant to the Tennessee Rules of Civil Procedure, responds to the Data Requests of
Eastman Chemical Company and Air Products and Chemicals, Inc., as follows:

GENERAL OBJECTION

KgPCo objects to the overly broad and non-defined scope of the data requests being

responded to. Moreover, KgPCo reserves the right to object by way of Motion in Limine and/or
at the hearing on these combined dockets to the requests, and/or use of the responses to these
requests, as necessary.

Subject to said objection/reservation, KgPCo supplies the following responses:
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IC Data Request 1-1: Please provide the following information for each AEP-East Operating
Company, by jurisdiction (e.g., APCo VA, APCo WV):

a. Do retail customers of the company have the right to participate directly or through a
curtailment service provider ("CSP") in PJM Interconnection LLC ("PJM") demand response
programs ("DR programs")?

b. If retail customers are permitted to participate directly or through a CSP in PJM DR programs,
did the retail regulator issue an order or ruling approving or otherwise addressing such
participation? If so, please provide a copy of the order or ruling.

c. If retail customers are permitted to participate directly or through a CSP in PJM DR programs,
did the AEP Operating Company ever seek to limit or deny such retail customer participation? If
so, how were the company's efforts resolved (e.g., denied, withdrawn)? Provide a copy of every
petition, motion or other pleading evidencing such company efforts, and all resulting orders,
rulings or other documents evidencing such resolutions.

d. If retail customers are permitted to participate directly or through a CSP in PJM DR programs,
are there are any retail regulator imposed restrictions on such participation? If so, please provide
a complete description of any such restrictions. Also, please provide a copy of any retail
regulator order or ruling that addresses this issue.

e. If retail customers are not permitted to participate directly (or through a CSP) in PIM DR

programs in any retail jurisdiction, please provide a copy of the retail regulator order, ruling or
decision denying the right of customers to directly participate.

Response IC 1-1:

a. Please see the table below.

AEP East Operating Right to participate directly
Company by or through a CSP in PJM DR
Jurisdiction programs

APCo Power- VA Yes
APCo Power- WV Yes
Kingsport Power-TN No
AEP-Chio Yes
Kentucky Power No

{ & M Power -Indiana No
| & M Power -Michigan No

b. The applicable State Regulatory Commission website and docket number where the
requested information can be found for each jurisdiction is listed in the table below. The
only exceptions are Kentucky and West Virginia and those documents are attached as
Industrial Customers 1-1, Attachments 1 and 2.



State

Commission

Docket

Website

Indiana

Indiana Utility Regulatory Commission

43566

wWww. in.goviurc

Kentucky

Kentucky Public Senice Commission

2002-00475

WWW.pSC.Ky.gov

Michigan

Michigan Public Senice Commission

U-16020

www.michigan.govmpsc

Ohio

Public Utilities Commission of Chio

08-917-EL-SSO et al.

Wwww. puco.ohio.gov

Tennessee

Tennessee Regulatory Authority

11-00039

www.tn.govtra/

Virginia

Virginia State Corporation Commission

Section 3 of Chapters 752 and
B55 of the 2009 Acts
of the Virginia General
Assembly
PUE-2009-00068 (withdrawn)
PUE-2010-00007
PUE-2010-00008
PUE-2010-00009
PUE-2010-00010
PUE-2010-00022
PUE-2011-00001

WWW.Sce . Mrginia. gov

West Virginia

Public Senice Commission of West Virginia

Letter dated March 19, 2008

www.psc.state. wv.us/

c. See the response to {(b) above.

d. See the response to (b) above.

¢. See the response to (b) above.

IC Data Request 1-2: For each AEP-East Operating Company, by jurisdiction (e.g., APCo VA,

APCo WYV) in which retail customers are permitted to directly participate or through a CSP in
PJM DR programs, please provide the mW level of participation by such company's customers,
by PJM DR program, for the most recent two PJM program years.

Response IC 1-2: Please see Industrial Customers 1-2, Attachment 1, for the requested

information. The data provided includes customers that directly participate or participate
through a CSP in PJM DR programs, and customers enrolled by the AEP companies
consistent with approved retail arrangements.

1C Data Request 1-3:

Provide copies of all analysis, studies, work papers and all other

documents related to the development of KgPCo's proposed DR programs and tariffs, including
the effects of such programs and tariffs on KgPCo's customers.

Response IC 1-3: Please see Industrial Customers 1-3, Attachment 1, for documents that

underlie the DR programs explained in Mr. Martin's testimony. The Company has not
performed any studies on the impacts of the programs on KgPCo's customers. See,
however, Mr. Martin's testimony.




IC Data Request 1-4: Provide copies of all analysis, studies, work papers and all other
documents related to the development of DR programs and tariffs of other AEP-East
Operating Companies, including the effects of such programs and tariffs on customers.

Response IC 1-4: Piease see the Company's response to Industrial Customers 1-1.

IC Data Request 1-5: Provide copies of all analysis, studies, work papers and all other
documents related to the participation of KgPCo customers in PJM DR programs, the effect of
such participation on KgPCo (including impacts on system operations, planning and revenues),
and the effect of such participation on KgPCo's proposed DR programs and tariffs,

Response IC 1-5: Please see Mr. Martin's testimony and the Company's response to
Industrial Customers 1-3.

IC Data Request 1-6: Provide copies of all analysis, studies, work papers and all other
documents related to the participation in PJM DR programs of customers of other AEP East
Operating Companies, the effect of such participation on AEP and its operating companies
(including impacts on system operations, planning and revenues), and the effect of such
participation on those companies' DR programs and tariffs (as planned and as implemented).

Response IC 1-6: Please see the Company's response to Industrial Customers 1-1.

IC Data Request 1-7: Identify any and all KgPCo customers who, at this time, are expected to
participate in KgPCo's proposed DR programs, and state the mW level of their anticipated
participation.

Response IC 1-7: As of July 1, 2012, KgPCo has not identified any customers
that are expected to participate in KgPCo's DR programs.

IC Data Request 1-8: Provide copies of all analysis, studies, work papers and all other
documents related to the effect of any planned or anticipated restructuring of the AEPEast
System Pool (i.e., the AEP Interconnection Agreement) on the participation of customers in
either company DR programs or PIM DR programs.

Response IC 1-8: The Company has no such studies or responsive documents.



Kingsport Power Company, d/b/a AEP
Appalachian Power

By Counsel:

~Bovender, Esq.
HUNTER, SMITH & DAVIS, LLP
P. O. Box 3740

Kingsport, TN 37664

(423) 378-8858 (Telephone)

(423) 378-8801 (Fax)

James R. Bacha, Esq.

Hector Garcia, Esq.

American Electric Power Service Corp.
One Riverside Plaza, 29" Floor
Columbus, OH 43215

(614) 716-3410 (Telephone);

(614) 716-1613 (Fax)

Counsel for Kingsport Power Company



STATE OF OHIO )

county of Yauklin )

James F. Martin, being first duly sworn, upon oath deposes and say: That he is
employed in the position of M ang ger~~Neau -Am-f’ ?P Ame i con Rloctrs PruerSoren
which provides regulatory services to Kingsport Power Company, d/b/a AEP Appalachian
Power and that he is authorized to make this Affidavit on behalf of Kingsport Power Company
d/b/a AEP Appalachian Power; that he has read the foregoing Responses to Industrial
Customers Discovery Requests by him subscribed and knows the contents thereof; that there is
no single person employed by or otherwise connected with Kingsport Power Company d/b/a
AEP Appalachian Power, who has personal knowledge of all the facts and information
requested herein; that said Responses were prepared with the assistance and advice of counsel
and the information of various employees and representatives of the company upon which he has
relied; that the Responses set forth herein, subject to inadvertent or undiscovered errors, are
based on and therefore necessarily limited by the records and information still in existence,
presently recollected and thus far discovered in the course of the preparation of these Responses;
that the foregoing Responses are thus based upon corporate knowledge and are true and correct
to the best of his knowledge and belief; that consequently, Kingsport Power Company d/b/a
AEP Appalachian Power reserves the right to make any changes in the Responses if it appears
at any time that omissions or errors have been made therein or that more accurate information is
available; and that subject to the limitations set forth herein, the said Responses are true to the
best of his knowledge, information and belief.

FOR: KINGSPORT POWER COMPANY d/b/a
AEP Appalachian Power

O3 M
W

Sworn and subscribed before me, this the I ‘ day of July, 2012.

NOTARY FUBLIC

My Commission Expires On:
CHERYL L. STRAWSER °

‘ { o NOTARY PUBLIC, STATE OF OHIO
2 MY COMMISSION EXPIRES 10-01-1b

CP(-rﬂ;r /'p,‘ﬁ :‘1



CERTIFIC%E OF SERVICE

I hereby certify that, on July

, 2012, the foregoing Responses was served via e-

mail to all parties of record at their addresses shown below.

Mr. David Foster

Chief, Utilities Division
Tennessee Regulatory Authority
460 James Robertson Parkway
Nashville, TN 37243-0505
Email: David.Foster@tn.gcov

Mr, William A. Bosta

Director, Regulatory Services VA/TN
Appalachian Power Company

Three James Center

Suite 1100, 1051 E. Cary St.
Richmond, VA 23219-4029

Email: wabosta@aep.com

Jean A. Stone

General Counsel

Tennessee Regulatory Authority
460 James Robertson Parkway
Nashville, TN 37243-0505
Email: jean.a.stone@tn. gov

Cynthia Kinser

Consumer Advocate Division
Office of the Attorney General
P.O. Box 30207

425 5™ Avenue North, 2" Floor
Nashville, TN 37243-0500
Email: cynthiakinser(@ag.tn.gov

Greg Gellar

EnerNQC, Inc.

101 Federal Street, Suite 1100
Boston, MA 02110

Email: ggelier@enemoc.com

Andrew Domn

Demand Response Partners, Inc.
360 Delaware Ave., Suite 406
Buffalo, NY 14202

Email: adorn@demandresponsepartners.com

Michael J. Quinan, Esq.
CHRISTIAN & BARTON, LLP
909 East Main St., Suite 1200
Richmond, VA 23219

Email: mquinan{@cblaw.com

This l }Jékd_ay of July, 2012.

V= <&

William C. Bovender, Esq.
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COMMONWEALTH OF KENTUCKY

BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

APPLICATION OF KENTUCKY POWER
COMPANY D/B/A AMERICAN ELECTRIC
POWER FOR APPROVAL, TO THE

EXTENT NECESSARY, TO TRANSFER
FUNCTIONAL CONTROL OF
TRANSMISSION FACILITIES LOCATED

IN KENTUCKY TO PJM INTERCONNECTION,
L.L.C. PURSUANT TO KRS 278.218

CASE NO. 2002-00475

Nt st Nt e et S® Smpa® “mope®

ORDER

On August 25, 2003, the Commission granted the requests of Kentucky Power
Company d/b/a American Electric Power (“Kentucky Power”) and PJM Interconnection,
L.L.C. ("PJM") for rehearing of the Commission's July 17, 2003 Order which denied
Kentucky Power’s application to transfer functional control of its transmission assets to
PJM.

Kentucky Power owns facilities that are used to generate, transmit, and distribute
electricity to 174,000 retail customers in 20 counties in eastern Kentucky. Thus,
Kentucky Power is a utility as defined by KRS 278.010(3)(a) and is subject to the
regulatory jurisdiction of this Commission. PJM is an independent transmission
operator that has been approved by the Federal Energy Regulatory Commission

("FERC”) as a regional transmission organization (“RTQ”). PJM is subject to the

regulatory jurisdiction of the FERC.
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Kentucky Power's request to transfer functional control of its transmission
facilities to PJM falls within the purview of KRS 278.218. Enacted by the Kentucky
General Assembly in 2002, this statute prohibits a utility from transferring ownership or
control of its assets unless it has received the prior approval of the Commission. The
standard of review established by the statute is that, “The Commission shall grant its
approval if the transaction is for a proper purpose and is consistent with the public
interest.” This statute, which applies to the transfer of ownership or control of assets,
was enacted to supplement the Commission’s then-existing authority under
KRS 278.020(4) and 278.020(5) to review and approve the transfer of ownership or
control of a utility.

Kentucky Power is a wholly owned subsidiary of American Electric Power
Company (“AEP"), a multi-state registered public utility holding company. For many
years AEP has owned five electric utility companies in the Midwest that collectively
provide service to parts of the following seven states: Indiana, Kentucky, Michigan,
Ohio, Tennessee, Virginia, and West Virginia. AEP’s operations in the Midwest are now
collectively referred to as “AEP-East.”

In 1998, AEP announced a merger with Central and South West Corporation
("CSW"). CSW owned four utilities that operated in parts of Arkansas, Louisiana,
Oklahoma, and Texas. Since the merger with AEP, the territory formerly served by
CSW is now commonly known as “AEP-West.”

As part of FERC's approval process for the AEP/CSW merger, AEP negotiated a

settlement with certain Ohio intervenors. The settlement included an obligation that

-2- Case No. 2002-00475
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AEP-East join an RTO, an obligation adopted by FERC and expressed as a condition of

the merger.

CASE HISTORY

Kentucky Power filed its application on December 19, 2002 requesting approval
to transfer functional control of its transmission assets to PJM. The Attorney General of
the Commonwealth of Kentucky, Kentucky Industrial Utility Customers, Inc., and PJM
requested and were granted intervention. Following a procedural schedule that
provided for discovery and the filing of prepared direct testimony, a public hearing was
held on March 25, 2003. Post-hearing briefs were filed and the Commission issued an
Order on July 17, 2003 denying Kentucky Power’s application.

The Commission’s denial of Kentucky Power’s application was based, in part, on
the absence of any Kentucky-specific cost/benefit analysis to demonstrate that the
proposed transaction was in the public interest. The evidence of record at that time did
not show that Kentucky Power's membership in PJM would produce any benefits for the
public without adversely affecting the utility or its quality of service. To the contrary, the
record showed significant, quantifiable annual membership costs, with no quantifiable
benefits flowing to Kentucky Power or its ratepayers. The July 17, 2003 Order also
discussed a number of other reasons why PJM membership was not in the public
interest, including the apparent inability of PJM to comply with KRS 278.214, which

requires, in certain specified circumstances, transmission priority for retail service.

' American Electric Power Co. & Cent. & S.W. Corp., 90 F.ER.C. 161,242
(Mar. 15, 2000), affd sub nom, Wabash Valley Power Ass’n v. FERC, 268 F.3d 1105
(D.C. Cir. 2001).

-3- Case No. 2002-00475
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The Commission subsequently granted rehearing to afford Kentucky Power an
opportunity to provide a Kentucky Power-specific cost/benefit study. Rehearing was
also granted to PJM on the cost/benefit issue, as well as on issues relating to PJM's
operational rules and requirements. A procedural schedule was then established which
provided for the filing by Kentucky Power and PJM of cost/benefit studies and prepared
direct testimony. Subsequent to filing those documents, the Commission convened a
series of informal conferences among the parties to clarify and refine the issues. As a
result of these conferences and the cooperative efforts of the parties, an Agreed
Stipulation (“Stipulation”) was filed on April 19, 2004,

FERC PROCEEDINGS

FERG, in furtherance of its decision to condition the AEP/CSW merger on RTO
membership, approved the transfer of functional control of the transmission assets of
the AEP-East utilities, including Kentucky Power to PJM, on April 1, 2003. Subsequent
to this Commission’s decision to deny Kentucky Power's request to join PJM, FERC
initiated a proceeding to determine what options might be available to resolve the
conflict between FERC's position and that of Kentucky {and Virginia, which by state law
is unable to approve RTO membership prior to June 30, 2004). FERC then issued
preliminary conclusions that the decision of this Commission (and the Virginia law) was
preventing the economic utilization of facilities and resources, as those terms are used
in Section 205(a) of th.e Public Utilities Regulatory Policy Act of 1978 (“PURPA"), and
set for hearing that issue and whether FERC should invoke that Section of PURPA to

preempt the decision of this Commission (and the law of Virginia). This Commission is

4- Case No. 2002-00475
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an active participant in that FERC proceeding, which is docketed as FERC Case
No. ER03-262-009.
SUMMARY OF STIPULATION

The Stipulation, attached hereto as Appendix A, has been signed by all parties to
this case. It recommends that the Commission now approve Kentucky Power's
application for authority to transfer functional control of its transmission facilities to PJM,
subject to specified terms and conditions. Those terms and conditions address, among
other issues, the findings set forth in the Commission’s July 17, 2003 Order regarding
the voluntary nature of PJM’'s energy market, our continuing authority to protect retail
customers, and PJM's curtailment protocols.? In addition, the parties recommend that
the Commission file the Stipulation with FERC as an offer of full settlement of Docket
No. ER03-262-009, as applied to the Commonwealth of Kentucky.>

COMMISSION ANALYSIS

Based on the evidence of record and being otherwise sufficiently advised, the
Commission finds that the Stipulation, in conjunction with Kentucky Power’s cost/benefit
analysis, adequately addresses the issues discussed in our July 17, 2003 Order as the
basis for denying Kentucky Power's application. That Order noted the absence of a
Kentucky Power-specific cost/benefit analysis and discounted the analysis filed by PJM
because there was no demonstration that the net benefits it showed for AEP-East would
result in net benefits for Kentucky Power itseif. The cost/benefit study filed on rehearing

by Kentucky Power estimated the net economic impact of PJM membership for the

2 Stipulation, Paragraphs 1, 3, and 5.

3 Stipulation, Paragraph 10.

-5- Case No. 2002-00475
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period 2004-2008. The study compared a base case scenario in which Kentucky Power
and AEP were not part of PJM to a scenario in which they are fully integrated into PJM.
The study was based on a simulated dispatch analysis conducted for AEP by
Cambridge Energy Research Associates using the General Electric Multi-Area
Production Simulator production cost simulation model.*

The benefits identified in the cost/benefit study are: (1) greater off-system sales
profits; (2) net revenues from the sale of financial rights to transmit power on the AEP-
East transmission system; and (3) avoided contract costs for services that will now be
performed by PJM. The costs included in the analysis consist of approximately
$3.9 million per year as Kentucky Power's allocated share of the PJM administrative
costs that will be borne by AEP. Total nominal benefits to Kentucky Power over the
S-year period are estimated to be $33.1 million, with estimated net benefits of
$13.4 million after recognizing Kentucky Power’s share of the PJM administrative
costs.® Of the total benefits identified for the 5-year period, $24.3 million are attributed
directly to Kentucky Power’s increased profits from off-system sales. These off-system
sales profits are shared with retail customers through Kentucky Power’s monthly system
sales clause.

The July 17, 2003 Order also expressed concern that membership in PJM could

result in a mandatory requirement that Kentucky Power sell the output of its generation

* PUM used this same model in preparing the cost/benefit analysis of AEP-East
which it presented as part of its original testimony.

® Baker Testimony on Rehearing, Exhibit JCB-1.

-6- Case No. 2002-00475
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into the PJM market.? Paragraph 1 of the Stipulation affirms the voluntary nature of the
PJM energy market for purchases and sales of energy and affirms that AEP can elect to
either participate in PJM’s spot energy market to meet Kentucky Power’s native load
energy requirements, contract bilaterally with other entities to supply energy, or
schedule its own generation to meet those requirements.

The Stipulation specifies that AEP, on behalf of Kentucky Power, will retain its
existing rights to “self-schedule” its resources to meet its native load’s energy needs.’
The Stipulation also affirms that this Commission will retain its existing authority to
conduct fuel adjustment and base rate proceedings to investigate and establish the
level of energy and generation costs recoverable in Kentucky Power’s retail rates. This
affirmation of this Commission’s authority, coupled with the voluntary nature of PJM's
energy market for meeting Kentucky Power’s native load energy requirements, provides
adequate assurances that Kentucky Power's retail energy costs will continue to be fair,
reasonable, and relatively stable over time, and not subject to market price variations.

Another reason for the Commission’s denial of PJM membership was that the
transfer of control of Kentucky Power's transmission assets to PJM would be
inconsistent with the Commission’s duty to enforce KRS 278.214, which provides that
retail customers be the last to suffer curtailment or interruption of service resulting from
an electric system emergency. Pursuant to Paragraph 3a of the Stipulation, PJM will

not direct AEP or Kentucky Power to interrupt retail customers as a result of capacity

® July 17, 2003 Order at 20.

7 In the event that FERC proposes mandatory purchases or sales of energy into
PJM’s market, the Stipulation provides that PJM and the other parties are obligated not
to contest AEP’s decision to not participate in any such mandatory market.

-7- Case No. 2002-00475
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deficiencies elsewhere on the PJM system so long as AEP has maintained adequate
capacity in accordance with PJM’s reserve methodology.

In the event of a transmission emergency, PJM is responsible only for
determining the location, quantity, and timing of any curtailment. PJM is not responsibie
for determining or directing the manner in which load is to be curtailed during an
emergency. Pursuant to Paragraph 3b of the Stipulation, PJM will direct AEP to curtail
retail load only after PJM has exercised all other available opportunities to remedy an
emergency without curtailing retail load.® Finally, the Stipulation provides in
Paragraph 3d that the approval of Kentucky Power's membership in PJM will not alter
this Commission's existing authority over the application by Kentucky Power of
curtailment practices to its retail customers.

Based on the Stipulation’s provisions on curtailment, it appears that PJM will not
be in violation of KRS 278.214 since it will not be determining or directing which
customers should be curtailed during an emergency. Rather, that task will remain with
Kentucky Power. Consequently, approving the proposed transfer of control wili have no

impact on the enforceability of KRS 278.214, which is now pending judicial review.?

®In order to ensure reliability, the Stipulation appropriately recognizes the need
to be able to utilize curtailment in extraordinary circumstances such as where load
shedding would be beneficial to preventing separation from the Eastern Interconnection,
preventing voltage collapse or in order to restore system frequency following a system
collapse. Stipulation, Paragraph 3. These extraordinary remedies are appropriately
recognized and are consistent with the requirements of the North American Electric
Reliability Council and the East Central Area Reliability Council.

’ See Kentucky Power Co. dfbla American Electric Power v. Martin J.
Huelsmann, et al., Civil Action No.03-47JMH (E.D. Ky. filed July 18, 2003) and
Kentucky Power Co. dibla American Electric Power v. Public Service Comm’n of
Kentucky, Civil Action No. 03-CI-901 (Franklin Gircuit Court, Ky. filed July 22, 2003).

-8- Case No. 2002-00475




Industrial Customers 1-1
Attachment 1
Page 9 of 65

The Commission had also expressed concern in the July 17, 2003 Order that
Kentucky Power could be required to pay twice for adequate generating reserves: once
through its owned and purchased generation, and again through PJM tariff charges.'®
The Stipulation clarifies this issue by making clear that, so long as AEP-East maintains
adequate capacity in accordance with applicable PJM capacity requirements, AEP-East
and the retail customers provided generation service by AEP-East will not be obligated
to pay PJM to maintain adequate capacity within the PJM footprint.'* In addition, the
parties have attached to the Stipulation the detailed methodology used by PJM to
determine an adequate reserve margin. The Commission is familiar with that
methodology and finds that it is reasonable for use on the PJM system.

Another major concern expressed in the July 17, 2003 Order was that approving
the transfer of control of Kentucky Power's transmission assets to PJM could erode this
Commission’s existing authority to protect Kentucky retail customers. The Commission
notes that Paragraph 4 of the Stipulation is consistent with existing state authority and
preserves our right, pursuant to KRS 278.285, to review any demand-side management
programs that may be offered by PJM to Kentucky Power. No such program will be
offered directly by PJM to Kentucky retail customers.

Finally, Paragraph 5 of the Stipulation provides that this Commission shall
continue to establish Kentucky Power's rates based upon its assets included in retail
rate base. This will also preserve our authority under 807 KAR 5:058 to review

Kentucky Power’s Integrated Resource Plan as we have done historically. Furthermore,

19 Order at 15.

*! Stipulation, Paragraph 2.

-9- Case No. 2002-00475
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the Stipulation makes clear that nothing therein, or the Commission's approval thereof,
shall be construed to alter the jurisdictional authority of the Commission.

In conclusion, the Commission finds that, subject to the terms of the Stipulation,
Kentucky Power's application to transfer functional control of its transmission assets to
PJM is for a proper purpose and is consistent with the public interest pursuant to
KRS 278.218(2), and should, therefore, be approved. This approval is strictly subject to
the express terms of the Stipulation, and is contingent upon the approval by FERC of a
Unilateral Offer of Settlement based upon this Order (and the attached Stipulation) in
full setttement of Case No. ER03-262-009 as applied to the Commonwealth of
Kentucky. The parties to the Stipulation are directed to prepare the necessary
documents for this Commission's joinder in the submittal to FERC as part of this
approval process.

IT IS THEREFORE ORDERED that:

1. Kentucky Power is granted conditional authority to transfer functional
control of its transmission assets to PJM subject to the FERC accepting, without
additions or modifications, an offer of full settlement, consisting of this Order and the
attached Stipulation, as applied to the Commonwealth of Kentucky in FERC Docket
No. ER03-262-009 (and related sub-dockets).

2. The parties to this case shall prepare the necessary documents for the
Commission’s joinder in the filing of this Order and attached Stipulation as a full
settlement as applied to the Commonwealth of Kentucky in FERC Docket

No. ER03-262-009 (and related sub-dockets).

-10- Case No. 2002-00475
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3. In the event that this Order and attached Stipulation are accepted without
additions or modifications by FERC as a full seftement as applied to the
Commonwealth of Kentucky in Docket No. ER(03-262-009 (and related sub-dockets),
the conditional approval granted herein shall be unconditional, and this case shall be
closed, upon the filing of a FERC order accepting the full settlement.

4, In the event that this Order and attached Stipulation are not accepted

without additions or modifications by FERC as a full settlement as applied to the

Commonwealth of Kentucky in Docket No. ER03-262-009 (and related sub-dockets),
the conditional approval granted herein shall be null and void and further proceedings
shall then be scheduled to determine whether Kentucky Power’s pending application is
in compliance with KRS 278.218.

Done at Frankfort, Kentucky, this 19™ day of May, 2004.

By the Commission

ATTEST:

Exectitive Director

Case No. 2002-00475
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APPENDIX A

APPENDIX TO AN ORDER OF THE KENTUCKY PUBLIC SERVICE
COMMISSION IN CASE NO. 2002-00475 DATED May 19, 2004
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RECEvEp
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COMMONWEALTH OF KENTUCKY | H%QWCE
BEFORE THE PUBLIC SERVICE COMMISSION

IN THE MATTER OF:

APPLICATION OF KENTUCKY POWER
COMPANY D/B/A AMERICAN ELECTRIC
POWER FOR APPROVAL, TO THE

EXTENT NECESSARY, TO TRANSFER
FUNCTIONAL CONTROL OF
TRANSMISSION FACILITIES LOCATED

IN KENTUCKY TO PJM INTERCONNECTION,
L.L.C. PURSUANT TO KRS 278.218

CASE NO. 2002-00475

b e Nt Neusl Sl Nttt it gt Vol

AGREED STIPULATION

The undersigned parties (parties), by counsel, hereby adviso the Kentucky
Public Service Commission (*Commission” or “KPSC") that the partles have
agreed by written stipulation as foIIows

WHEREAS, on December 19, 2002 Kentucky Power Company d/b/a
American Electric Power (“Kentucky Power”) filed an application, pursuant to
KRS 278.218 requesting approval to transfer control of certain transmission
facilities to PJM Interconnection L..L.C. (*PJM"); and

WHE_REAS,., this Commission held an evidentiary hearing on said
application on March 25, 2003' and

WHEREAS, on July 17 2003 this Commlssron issued an Order denymg_
the requested transfer; and

: WHEREAS, in response to rehearing applications ﬁled by Kentucky Power
and PJM, the Commission granted rehearing on August 25, 2003 in order to
~obtain a Kentucky Power cost/benefit study and for the parties to provide
additional testimony on issues raised in the rehearing applications of Kentucky
Power and PJM concemning certain of the findings made by this Comm:ssmn in
its July 17, 2003 Order; and
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WHEREAS, Kentucky Power filed a cost/benefit study in accordance with
the Commission’s Order on December 23, 2003; and :

WHEREAS, on November 25, 2003 the Federal Energy Regulatory
Commission ("FERC") in Docket No. ER03-262-009 made certain preliminary
“findings conceming the actions of this Commission related to the Kentucky
Power application and ordered an evidentiary hearing concerning such findings;
and

WHEREAS, following an evidentiary hearing, on March 12, 2004, a FERC
Administrative Law Judge issued an Initial Decision confirming the FERC's
preliminary findings; and ' '

WHEREAS, continued litigation involving Docket No. ER03-262-09 before
the FERC and this proceeding could be lengthy and costly; and

WHEREAS, as a matter of state law the Commonwealth of Kentucky has
an industry structure of vertically intégrated electric utilities serving retail
customers through the provision of bundled retail elactric service;

NOW THEREFORE, the parties hereby agree, stipulate and recommend
to the Commission that it issuc an Order approving Kentucky Power's application
submitted to the Commission on December 19, 2002 fo transfer functional control
of its transmission facilities to PJM subject to the following terms and conditionis:

1. The parties agree and stipulate that this approval is premised on
PJM's operation of markets that are designed such that AEP

~ Service Corporation's (AEP) purchases of capacity and energy, and
sales of capacity and energy to, the PJM Capacity Credit Market
and PJM Interchange Energy Market on behalf of its operating
companies are voluntary.! AEP's cost of service to retail customers
is subject to appropriate- Commission review through rate
proceedings. The parties agree to resist any proposal to mandate
PJM member participation in° PJM’s Capacity Credit Market or
Interchange Energy Market to effect sales or purchases of capacity
or energy. In addition, the parties will not contest if AEP seeks not
to participate in any other mandatory purchases or sales of capacity
or energy in the PJM Capacity Credit Market or PJM Interchange
‘Energy Market that FERC may subsequently proepose. Nothing in
this Stipulation is intended to address whatever authority FERC

'Asto meeting capacity obligations, the PJM Interchange Energy Market is the vehicle
wherein AEP Is required to specify the availability of its capacity resources solely in order
to ensure that PJM can call upon such capacity In the event of a generation capacity
deficlency emergency. AEP has the option to meet its capacity offer obligations as well as
its other obligations to serve its native load through self-scheduling. “Self-sched uling”
means the designation by a utility of its own resources to maet its load obligations.
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may have with respect to remedies for anticompetitive behavior or
the position of the parties conceming same.

PJM agrees to provide information as necessary and to provide
due consideration to the findings of this Commission and other
Commissions within its footprint for PJM to determine the
appropriate reserve margin necessary to maintain safe and reliable
service, Nothing stipulated in this agreement shall supercede PJM's
obligation to ensure an adequate reserve margin consistent with
maintaining an acceptable level of reliability. This level of reliabitity
shall be maintained consistent with applicable reliability principles
and standards.? Integrating AEP into PJM will provide a larger
base of generation in the PJM foctprint. As a resuit, PJM
anticipates that the integration of AEP into PJM should result over
time in lower reserve margins than AEP would otherwise be
required to maintain, all other things remaining equal. So long as
AEP maintains adequate capacity in accordance with applicable
PJM capacity requirements, AEP and retail customers provided
generation scrvice by AEP will not be obligated to pay PUM to
maintain adequate capacity within the PJM footprint.

PJM agrees to implement curtailment protocols as follows:

PJM will not direct AEP to curtail the retail customers of any
AEP operating company including Kentucky Power for
capacity deficiencies elsewhere on the PJM system so long as |
AEP has maintained adequate capacity in accordance with
applicable requirements; '

PJM will not direct AEP to curtail retail load in any AEP-
specific state jurisdiction, including Kentucky, for a
transmission system emergency unless PJM has exercised all
other available opportunities to remedy the emergency without
curtailing such retail load;

The foregoing . curtailment protocols shall apply except in
extraordinary circumstances such as where load shedding
would be beneficial to preventing separation from the Eastemn
Interconnaction, preventing voltage collapse, or in order to
restore system frequency following a system collapse.

Nothing in the approval of this application shall alter this
Commission’s authority over the application by Kentucky
Power of curtailment practices to its retail customers.

Any PJM-offered demand side response or load interruption
programs will be made available to Kentucky Power for its retail

2 PJM’s methodology for determining stich reserve margin is set forth in Attachment A.
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customers at Kentucky Power's elaction. No such program will be

made available by PJM directly to a retall customer of Kentucky

Power. Kentucky Power may, at its election, offer demand side

- response programs to its retail customers. Any such programs

would be subject to the applicable rules of the Commission and
Kentucky law. :

Nothing in this Stipulation shall be construed to alter the
jurisdictional authiority of the KPSC or the FERC or the parties'
respective positions concerning same. Should the Commission
approve this Stipulation, such approval shall not be construed as
approval of the removal of Kentucky Power assets from rate base
and the authority to determine revenue requirements for such
assets. The KPSC shall retain its existing jurisdiction to, and shall
continue to, establish retail electric rates for Kentucky Power based
upon its assets included in retail rate base. Nothing in this- *
Stipulation shall preclude Kentucky Power from taking any legal
position in any rate proceeding or judicial review thereof with
respect to the KPSC’s jurisdiction.

Nothing in this Stipulation or the Commission’s approval therecf
shall be deemed to alter in any way the existing obligation of
Kentucky Power Company under the laws of the Commonwealth of
Kentucky to seek a certificate of public convenience and necessity
prior to commencing to construct an elec.tnt. generalion facility or
transmission facilities.

Nothing in this Stipulation alters in any way the laws of the
Commonwealth or rules or policies of this Commission which
provide that service to retail customers be provided through the
provusmn of bundled retail electric service.

The parties hereby stipulate that the Commlssion may rely upon the
testimony submitted in this procesding in support of this Stipulation.

The parties will endeavor to obtain prompt approval of this
Stipulation by the Commission, no more than thirty (30) days from
the date of its subm;ssnon

Upon approval of this Stipulation by the Commission, the parties
recommend that the Commission file this Stipulation with the

- Federal Energy Regulatory Commission as an offer of full

settlement of Docket No. ER03-262-009, as applied to the
Commonwealth of Kentucky. In the event that this Commission or
the FERC does not accept this Stipulation in its entirety and the
FERC does not accept this Commission’s Offer of FuII Settlement

o




Industrial Customers 1-1
Attachment 1
Page 17 of 65 i

S

based on this Stipulation and the Commission’s Order adopting 1t
as applied to the Commonwealth of Kentucky, then each of the
signing parties and the KPSC shall retain the right to terminate this
Stipuistion. In the event of such action by this Conunission or the
FERC, within flve (5) business days any undersigned party may
give notice exercising its right to terminate this Stipulation, provided
that the undersigned parties may by unantmeus consemnt, glect to
modify it to mest the issues raised by the Commission or the
FERC. Should any undersigned party choose to terminate this
Agreemet, in such eventuality, the agreement shall be eonsidered
void and have no binding precedential effect, and the partles
reserve their rights to fully participate in all relevant proceedings
- notwithstanding their agreement fo the terms of this Stipulation.

Dated this [ﬁ’_" day of April, 2004.

HAVE SEEN AND AGREED:

[

David F. Boehm, Ezq.
Boehm, Kuriz & Lowry
36 E. Seventh Sireet, Suite 2110
Clncinnat].,OH 45202

of Kentucky [Zustnal Utility Customers

~ Brent L. Caldwell, Esq.
McBrayer, McGinnis, Leslie
& Kirkland, PLLC
. 201 E. Maln Streset, Suite 1000
Lexinglon, KY 40507
On Behalf of PJM interconnection, L.L.C.
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- )

i (2
‘Mark R. Overstreet, Esq.

Stites & Harbison, PLLC

5 P. O. Box 634 .

. Frankfort, KY 40602-0634

-, On Behalf of Kgfitucky Power Company

s 7 .
f

| /i L/,
Elizabeth E. Blati¥erd, Esg.
Assistant Attorney General
Office of Rate Intgrvention

1024 Capital Cegter Drive

i Frankfort, KY 40601 . . -
On behaif of the Office of the Attorney General of the Commonwealth of
: Kentucky
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PJM Generation Adequacy Analysis:

Technical Me_thods

~ Capacity Adequacy Planning Department
'PJM Interconnection, L.L.C.

October 2003
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Introduction

Reliability requirements for a bulk power system are typically separated into two distinct, but related,
functional areas: Adequacy and Security. As defined by NERC, adequacy refers to “the ability of the
slectric system to supply the aggregate electrical demand and energy requirements of the customers at all
-imes, taking into actount scheduled and reasonably expected unscheduled outages of system elements.™
Security, as defined by NERC, refers o “the ability of the electric system to withstand sudden disturbances
such as electric short cirouits or unanticipated loss of system elements.*t A well planned and adequate
power system will lead fo a secure system in day to day operafions.

Generation adequacy, or the sufficiency of generation supply to meet expected demand, is éne of the

- fundamental components of electric system adequacy assessment. This paper examines the analytical
methods and models that PJM uses to assess the generation adequacy of the region. These techniques
are based on sound, proven engineering theory and the physics of the bulk electric power grid. These
methods, originally developed In the 1960s, have served PUM well over the ensuing decades in providing a
safe and reliable electric system. ' : -

The generation adequacy standard PJM is obligated to meet is defined in Section 1 of the MAAC Reliabiity
Principles and Standards®, which states:

. “Sufficient megawatt generating capacity shall be installed fo ensure that in each
year for the MAAC system the probability of occurrance of load exceeding the
available generating capacity shall not be greater, on the average, than one day in
ten years. Among the factors to be considered in the calculation of the probabifity
are the characteristics of the loads, the probability of emror in load forecast, the
scheduled maintenance requirements for generating units, the forced outage rates
of generating units, limited energy capacity, the effects of connections fo other
pools, and network fransfer capabilities within the MAAC systems ”

This “one day in ten year" loss-of-load expectation (LOLE) is the standard observed in most NERC regions
and is the basie for detarmining PJM's required Installed Reserve Margin (IRM). The probabilistic nature
of this standard requires that the tools used io determine the required IRM also be probahilistic. The toot
developed and used by PJM for this purpose essentially uses a convolution of expected load distributions
with cxpected capacity availability distributions to determine the loss-of-load probability (LOLP) of the PJM
system.>* The model includes all factors listed in the MAAC Section 1 criteria stated above, The specific
statistical techniques used by the model include: :

Probability Density Functions
Convolution Functions

Markov equations of a four-state model ”
The Central Limit Theoram

W p =
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Monte Carlo sampling ‘ : : i
The First Order Statistic '
Correlation and regression techniques and residuals '

- Testing for normality of probability distibutions
Confidence interval detemmination.

W oo~ M

In addition to determining the required PJM Installed Reserve Margin, PJM performs a number of other
related analyses including evaluation of the reliability value of load management programs, capacity
emergency transfer objeclive studies, winter weekly reserve target studies, and peak period planned
maintenance assessments (see Citations 28, 29, 30). These planning study results are often directly
applied in system operations. For example, the determination of the winter weekly reserve target is
applied in the succeeding winter period by Operations to ensure that planned outages are coordinated
to minimize system risk and maintain compliance with the MAAC Section 1 criteria.

The main section of this paper explains why and how PJM's modeling and analysis techniques are
used to assess generation adequacy from a planning perspective. It also includes the resulls of
benchmarking analysis performed to assess the consistency of our planning mode! with operational
experience. The main section also underscores the integrated nature of planning and operations
functions at PJM by outlining the direct impacts of each function on the other.

- The main section of the paper is followed by a list of references which provide the conceptual basis for
PJM adequacy tools and methods. Also inchuded is a glossary which defines the terms and acronyms
used throughout the paper. The Citations and References cited at the end of this paper provide the
pertinent technical details and further explanations of the concepts and techniques presented in the
main section. This paper itself is a summary of numerous reports and documents that describe the
techniques in greater detail and are available at the PJM Interconnection Office. '
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Section 1

Reserve Requirement Analysis

The primary purpose of the Reserve Requirement Study is to determine the Installed Reserve Margin

* (IRM) required by PJM to meet the MAAC “1 in 10° LOLE standard. While the requirement is based on
MAAC criteria, it is applied uniformly across the enlire PJM region regardless of NERC refiability
council boundaries, The Reserve Requirement Study is performed annually by Capacity Adequacy
Department staff at PJM with extensive stakeholder review through the PJM Committee structure. The .

- IRM ultimately recommended by the Committees and approved by the PJM Board Is based on

+ consideration of the analytical results and application of engineering judgment to reflect the influence of

factors not explicitly considered in the analysis. - |

PRISM (Probabilistic Reftability Index Study Model) is the computer application used by PJM fo
calcufate reliability indices to determine installed capacity reserve requirements. PRISM is 2 Web-
based software tool that was recently developed basad on the GEBGE model. GEBGE is a legacy
FORTRAN program that had been used by PJM for adequacy studies since the mid 1960's.

The Reserve Requirement Study is based on a data mode! that has five principal components:

. 1) 52 weekly mean peak loads ' L _
2) 52 weekly standard deviations of the loads reflecting both forecasting error and weather variability
3) 52 weekly mean generating capactty vaiues ' .
4) 52 weekly available capacity distributions based on characteristics of the generators {forced
outage rates, planned outage requirements, etc.)
5) A deterministic Capacity Benefit Margin (CBM) value between PJM and the extemal regions

The external regions included In the model (collectively referred to as the ‘world") include ECAR, -
SERC, NPCC, MAIN, SPP, and MAPP. Studies can be performed on a single area (PJM only) basis or
on & two-area basis (PJM and adjacent regions). The determination of reserve requirements is done
on @ two-area basis to recognize the refiabifity value of interconnection with extemal regions, The data’
mode! for both the load and capacity representations is based on physical, geographic location.

The Reserve Requirement Study also produces the Forecast Pool Requirement (FPR) which is the

IRM converted to units of unforced capacity. Unforced capacity {(UCAP) represents the expected
megawatt output of a unit that Is, on average, not experiencing a forced outage. UCAP [s used o

assign capacity obligations and to measure compliance with those obligations. UCAP is also the units -
on which the PJM capacity markets are based. '

The Reserve Require'rnent Study assesses the adequacy needs of the pool for each of the next five -
years. Resuits are primarily influenced by the characteristics of the generating units, variability of load,
expected amount of new generation, load forecast error, and available capacity assistance from

-
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adjacent regions. The IRM is officially approved on a one year-ahead basis. Once approved, the IRM
is held constant for the duration of a full planning period {June 1 through May 31 of the following year). -

Two Area Model

- The Reserve Requirement Study models two separate areas: Area 1is the study region (PJM) and

Area 2is the elactrically significant region connsctad to PJM (the “world"). As a resuit, the bulk electic

- power grid of most of the Eastemn interconnection is modeled. Geographically, this area includes most

of the U.S. and Canada between the Atfantic Ocean and the Rocky Mountains. The bulk eleciric power
grid generally includes all elements connected fo the 138 kV and higher voltage level system.

The Reserve Study model includes three primary components: load, capacity, and the transmission fink
that connecis PJM with the world area. The value of the simultaneous capability of the transmission
link, under peak load conditions, is known as the Capacity Benefit Margin (CBM)."* ™ The load and
capacity models are probabilistically based, whereas ihe transmission link Is represented by a single,
expected value. As detalled In the Capaclty Benefit Margin section of this paper, the determination of
the expected transmission fink is based on a probabilistic weighting of results from a series of power
flow simufations.™ A geographical representation of the Reserve Requirement Study mode! is shown
in Diagram 1. A conceptual representation showing the three primary modeling components is
depicted in Diagram 2. ‘ .
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Diagram 1

" CBM s Simultaneousimports
m Many Sources :
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* PJM Reglon

Data for the PJM Region mode! is supplied by stakeholders {primarily Generators and the Electric
Distribution Companies) and is also collected from PJM data systems. Stakeholder data is thoroughly
reviewed by PJM staff to ensure accuracy, Three cases are currently developed for the Reserve
Requirement Study to represent the three possible PJM configurations:

1) the MAAC reglon only

2) the MAAC reglon plus Allegheny Power

3) the MAAC region plus Allegheny Power, Commonwealth Edlson AEP, Daylon Power & Light and
Dominlon Virginia Power ‘

These regions comprise the green/bluish-green area depicted in biagram 3.
World Region (Eastem Interconnection minus PJM, ERCOT, and FRCC)

The world region is the area electrically interconnecled to the PUM region. Diagram 3 shows this as the
area in white. Regions in Texas, Florida, and west of the Rocky Mountains are not strongly interconnected
to PJM and therefora are not modeled in the study. Diagram 3 shows the areas not modeied in the study In
yeliow,

Dlagram 3
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Single Transmission Tie (CBM = 3500 MW)

The model includes a single, bi-directional transmission tie between the two study regions. This tie
represents the transmission system'’s ability o deliver capacity resources info PJM under peak demand
periods. Power flow studies using Monte Carlo-generator outage technigues '° indicate that this value is
3500 MW. The 3500 MW emergency import capability is defined to be the Capacity Benefit Margin and is
reserved for adequacy purposes and is therefore not available for firm transmission service under non-
emergency conditions. Preserving this CBM for rellability purposes effectively reduces the calculated IRM
by two to three percentage points. This collective benefit is shared pro-rata by afl load serving entities in
the PJM region. : :

Recent studies % % of the expanded PJM region indicate that P4M's emergency import capability (EIC)
now exceeds 3500 MW. Statistical studies 7 1% 1% 2 however, indicate that the vast majority of the
reliability benefit of interconnection Is supplied by the first 3500 MW of Import capability. For this reason,
CBM has been effectively capped at 3500 MW. Reserving import capability in excess of 3500 MW
provides a minimal amount of additional benefit. Any EIC in excess of 3500 MW is therefore not reserved
for refiability purposes and can be used to increase the amount of firm Available Transmission Capability
available to the marketplace.

' PRISM - Probabilistic Reliability Index Study Model

. The models and analytical techniques used for generation assessment ara based on numerous technical
papers * * 112 and o, the physical nature of how generating machines, peak demand period loads and
the transmission system interact in the delivery of energy across the bulk power grid. PJM has successfully
used these techniques for more than 35 years in determining pool wide reserve requirements.

The PRISM (Probabifistic Reliabllity Index Study Model) ool uses SAS 2* software as an analytic engine
and Cracle % as a detabase to enhance the PJM staff's abilitics to asscss adequacy requirements. The
tool's focus is on creating a probabilistic generation mede! and Ipad model and convolving the two fo
determine the probability of load exceeding available capacity. The generation and load modsls are based
on the latest available information which offers the best predictor of future adequacy requirements. -

PRISM analyses a weekly distribution of the expected peak loads and a distribution of the expected
available capacity level in each study area. Each weekly load distribution is modeled to be nommal (i.e.
Gaussian). These distribitions are based on the load data for the previous five years and the fivs year
average generator availability statistics respectively. These two distributions are then convolved as ,
depicted in Diagram 4. Two weeks are deplcted In this diagram: one pertaining te a high demand peak
week and the other to a low demand, non-summer week.

As depicted in Liagram 4, if load exceeds available capactty {the green line is to the right of the blue ling),
demand is unable to be served and a loss of load event occurs. The probability of a loss of load event
occurring in that particular week is simply the area under the curves and shaded in red on the diagrams.
The loss of load probability is therefore a joint probability calculation — the load level must be at a certain
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- MW value coincidentiy with the avaltable capacity level being below that same MW value. It is important to
note that this model assumes independencs between the load distribution and the capacily disfribution. '

Diagram 4 clearly shows that the loss of load probabiity (LOLP) is much greater on a peak week than on a
non-peak week. This is due primarily to the load distribution, which has a higher mean and higher standard
deviation during the peak week. This increases the potential for overlap {or red shaded area) between the
two curves, Note the standard deviation of the capacity distribution is relatively smail. This is due to the
large number of units within PJM. With over 700 units, the possible range of system unit average

* unavailability decreases significantly and clusters around the mean. This tight standard deviation on the
capacity distribution applies to both peak and non-peak weeks and serves to reduce the loss of
load probabiity. '

- PRISM performs the convolution calcutation for each week of the year and for each area of the model. The
weekly LOLPs are then summed to determine the seasonal LOLPSs, which are summed fo produce the
annual LOLP. The annual LOLP is the value that must meet the MAAG standard of a “1 in 10" loss of load
expectation,
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Load Model

The general shape of the load distribution is based on metered control area loads over a five year period.
Hourly loads from each year are normaiized based on the respective annual peaks ta remove the effects of
load growth. Basing the shape on five years of history is judged to be the appropriate period that both
balances having a sufficient number of data points to reduce volatility and ensuring the model reflects
recent load characteristics. _

The load mode! used in the Reserve Requirement Study is "magnitude-ordered”. This means that the
weekly load data is not considered in chronological order but is ordered instead within each season of each
year from the highest fo the lowest. The loads are then averaged across the five year period based on this
magnitude ordering (i.e. the highest weekly loads are combined across the years, the second highest
weekly loads are combined and so forth through 52 weeks). The 25 points collected for each week (the 5
weekday peaks from each of the 5 years) then define the mean and standard deviation of the load

 distribution for that particular week. This “magnitude-ordered” approach results in an annual load profile
that benchmarks very well with actual load experience. A load mode! approach that simply combined loads
across years based on "calendar-ordering” {i.e. the first week of each June combined, the second week of
each June combined, etc.) would tend to flalten out the load shape and result in an anomalous load profile
that does not resembie any annual profile cbserved in operations.

Diagram 5 shows the distribution of daily peaks occurring on the five weekdays of a particular week. This
nonmal distrbution is characterized by its mean and standard deviation and is assumed to be identical for
each of the five weekdays within a particular week. 2° PRISM develops 52 of these distributions, one
associated with each week of the planning pericd. The value of the most probable weekly peak is
determined from this curve based on use of the First Order Statistic. The First Order Statistic * empirically
predicts the expected highest observation within a sample of a fixed size, where the population mean and
standard deviation are known. For the most probable peak (MPP) caicutations, the population is defined by
the weekly load distribution and the sample size is five {one for each weekday of tha week). From the First
Order Statistic table %, this sample size yields a First Order statistic of 1.16295 and is inputted into the
formisla below: '

MPP = p1+1,16295¢

This formuta stales thal, if 5 data points are randomly sampled from the distribution en Diagram 5, the .
expected value of the highest of the 5 data points {corresponding to the weekly peak) would be 1.16295
standard deviations above the distribution mean. The expected weekly peaks {or most probable peaks
(MPPs)) across an entire planning perlod are plotted on the y axis in Diagram 6 (red fine).

Another input to the load model is the historical load growth rate and the monthly peak demand forecast.
The load shape is adjusted to essentially replace the historical load growth reflected in the metered loads
with the current forecasted load growth for the future study period. Historical load growth is removed by
normalizing loads based on the respective annual peaks. This adjustment ensures that the resulting load
model is a more accurate predictor of future adequacy requirements. ‘

16
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The load mode also recognizes the increased forecast uncertainty associated with longer planning
horizons. This is accomplished through application of a unified increase in error for each week based on
the length of the planning horizon under study. The Increase In emor Is referred 1o as the Forecast Emor
Factor (FEF) ®'. The FEF adjustment is made each week according to the formula;

MPP = 41 +1.18295¢,,, |
where:
Or = VO +FEFE,

Thus the FEF adjustment has the effect of increasing the weekly load distribution standard deviations
associated with planning periods further out in the future. The Reserve Requirement Study load modeis
typicaily use an FEF of 0.5% error In the first g[anning period and increase this value by 0.5% for each
succeeding planning period of the study, 17+ "% 192131 The maximum FEF value is a 3% error and oceurs
six years forward in time. ‘

The distribution of daily peaks within a week is assumed to be normal. " Analysis of historical daily peaks
for sach week of the year supports this assumption. 28 Historical data for sixty percent of the weeks are
strictly normally distributed. Those weeks that are not strictly normally distributed have distributions that
are befl shaped but exhibit some skewness. In particular the summer (peak) weeks show some negative
skewness (i.e. the median daily peak is greater than the mean dally peak). '

Using a normal distribution to represent these weeks is a conservative assumption, since 1t aligns the mean
and median daily peaks and shifts the distribution to the right increasing the likelihood of exceeding the
available capacity. Please refer fo the Citations, primarily numbers 10 and 26, for a detailed description of

the data and statistical testing and verification performed to demonstrate that a normal distribution for each
week's daily peaks Is appropriate.

1
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Diagram 5

; Prabability Dansliy Bunction

Load in Mogawalts N .-

- Diagram 7 emphasizes the point that each weekly load point on the annual load shape does not represent

_asingle value, but s itself the mosi probable peak drawn from an entire distribution of possible peaks. A
load distribution similar to the one depicted in Diagram 5 is associated with each weekly peak plotted in
Diagram 6. This approach ensures that every possible load level, not just the expected or average load

- level, is considered in our adequacy analysis. ' '

12




IFTITE Y

£ AL Ol P L Y BRSNS ARA L i 72 1T 1 A

B 1 T ALY A0 S RGN VNI T O T Tl

AR R G SIS AN LY T

Industrial Customers 1-1
Attachment 1
Page 33 of 65

Lcad {Megawatts)
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The Green line represents the Available capabity. The tail of the weekly ioad distribution shown above the
green line represents a loss-of-load event. Picture this diagram in 3 dimensions with the bell shape ioad
extending up out of the page as shown in the image fo the right.

13
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Capacity Model

;I'ha PRISM capacity model explicity medels each generating unit in each area. The following input data is
required for each unit: - _

Name

Location

Summer and Winter Capacity Ratings ,
Effeclive Equivalent Demand Forced Outage Rate (EEFORd)
Two State Variance ‘

Planned Maintenance Requirements

AW

The EEFORd statistic ™ ® 32 s effectively the forced outage rate of the unit (which is an all-ours |
performance measure) adjusted to reflect the availability of the unit only over the hours during which it is *in
demand” or required to produce energy. The two-state variance statistic ' 2 is a single value which
captures the effect of up to twelve partial outage states of the unit. The maintenance data specify the

- number of weeks per year required for planned maintenance. The calendar scheduling of that maintenance
is optimized by PRISM by coordinating it with the maintenance requirements of all other units in that study
area. These input statistics are fully developed in the Citations and References to this paper, primarily in
Citation numbers 31 and 32.

The volume of data required to develop a capacity model for a 700 unit PJM region and a world area of
over 4500 units is significant, Data warehousing technologies and SAS software 2% 25 have been
developed to expedite the storage and extraction of this data.. These new tools have dramatically reduced

- the amount of staff time required to produce the capacity models and allow sensitivity analyses to be
performed in @ much more afficient manner. . .

Generation statistics are generally based on the most recent five years of historical performance. This time
period is consistent with that used for load model development and effectively balances the need for deta
timeliness with relative stability across years. Data reg:?rting generally comports with Generation
Availabiity Data Syslems (GADS) standards. GADS * standards are established by NERC. Members
submit the details of generating unit outage events through the Web-based eGADS tool 33, PJM staff
performs checks on these data and uses the Generator Outage Report Program (GORP) to produce all the
stafistics used in the capacity model development, The PJM Generator Unavailability Subcommittee
(GUS), a stakeholder body of experts in generator performance analysis, advises PJM staff on the
definitions and use of the performance statistics. '

NERC complies class average performance data for various generators based on type, fuel supply and
megawall size %, PJM uses this class average data for the world units and future units in the PRISM

-

14




A N R 3D

P S R LA R A et

Industrial Customers 1-1
Attachment 1
.Page 35 of 65

jm

model. An in-house application makes the necessary calculations to produce the statistics needed for
EEFORd, variance, and the planned cutage factor used fo estimate planned maintenance. New generafing
units roll actual performance data into their historical base as it becomes available. NERC updates the
class average generator data on an anaual basis.

To develop the weekly capacity distributions, PRISM first addresses the need for planned maintenance
outages. Each generating unil is assigned an expected number of weeks per year to be out on a planned .
outage event. PRISM conslders the maintenance requirements of all units in a particular area and .
determines for each week which units, if any, will be on a scheduled planned outage. The general goal is
to schedule planned outage events in periods, such as the spring or fall, where the risk of a ioss-of-load
eventis small. If the planned outage requirements of all units can not be accommodated in the non-peak

- periods, then PRISM may schedule units for mainienance during the peak pericds. PRISM also allows the

user to manually enter a planned outage schedule for all units if a known pattern is required for analysis.
Manually specifying a pianned outage pattem is typically how actual events seen in operations are
modeled. Each week in the model has its own pianned outages scheduled unit by unit.

An’examination of operations exparience 2* 3% indicates that, on average, for the MAAC ragion PJM has
one large generating unit out over the summer peak period due to any one of several reasons {extended
forced outage, Nuclear Regulalory Commission-ordered shutdown, ramp upframp down time, efc.). To
reflect this typical level of generator unavailability over the summer period, a large gencrating unit is
manually scheduled out over the peak period in the Reserve Reguirement Study. This adjustment is a
conservative assumption that results in & higher reserve requirement of about one to two percentage
points, Further discussion of this topic is provided in Section 2.

Capacity Benefit Margin

The determination of the fransmission system's abifity to import energy from outside the PJM Control Area
under peak demand periods is based on power flow analysis of the buik electric power grid. The models
are developed based on cases from the NERC Multi-area Modeling Working Group (MMWG). Each vear,
the MMWG produces up to nine planning models useful for analyzing power flows anywhere in the Eastern
interconnection. The nine models capture a range of operating conditions such as summer, winter, fall and
spring peak periods, shoulder periods and minimum load perlods. The objective of the modsls is to form
the basis for assessment under all operating conditions. The models are developed through a collaborative
process involving extensive stakeholder input and review. '

" PJM has a defined analytical process, the Emergency Import Capability Study (EICS) 15, that outfines the

vanous assumptions.and techniques used to determine the Capacity Benefit Margin (CBM).  This study
examines peak summer conditions and assesses the transmission system's ability to supply energy to the
barders of the PJM Control Area simultaneously from all interconnected regions. All systems within the
Eastern Interconnection are assumed to be under pesk loading conditions.

In the power flow based EICS, the selection of generating unit forced outages is performed using a Monte
Carlo selection routine. The forced outage rate for each unitis given as the EEFORd, with this statistic
indicating a unit's random availabiiity. This statistic is used to influence a random selection of generating

s
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unit outages for assessment of the transmission grid under peak load conditions. By employing a Monte
Carlo technique to select generator outage pattems, the power flow analysis has moved toward a
probabilistic approach for a large contributing aspect of the determination of transmission capabiiity, The
_selection of units fo be forced out plays a key role in the final determination of the emergency img)ort
capability. The current peak load emergency import capability reserved as CBM s 3500 MW. !

PRISM Solution Algorithm

The refiabllity program's capacity model uses each generating unit's capacity, forced outage rate, and
planned maintenance requirements to develop a cumuiative capacity outage probabifity table for each week
of the planning period. Planned maintenance scheduling can be specified by the user or performed by the
program.

Outage statistics of generating units are maintained for twelve outage states *2 (from unit *ull on” to unit
"full cut’), PRISM cannot mode! thess partial outages explicitly. The solution is the modified two-state
variance representation for partial outages.*? This two-state variance is used by PRISM to modify both the
unit capacity and the effective forced outage rate to provide a statistically accurate representation of the 12
basic partial outage states. PRISM models a unit either full on or full off, but with the modified capacity and
EEFORd the effect of the partial outages are captured. The resultis a significantly better representation of
the true availabilities of the generating units. : ‘

After scheduling planned outages, PRISM calculates a cumirative probability table for every week of the
year based on the units in service and not on maintenance. The program then caiculates the system LOLE
at a given load level. PRISM calculates, on a weekly basis, the probability of every possible load level
{represented by 21 intervals describing the area under a narmal distribution for that intarval) occurring
simultaneously with every possible generation availability level (from the cumulative probability table). Any
combination of foad and capacity which resuits in the load level exceeding the generation available level
contributes to the probability of a negative capacity margin (loss-of-oad). In & two-area calculation, the
probability that the other area will have an excess capacity margin, within the value of the tie size, is then
subtracted from the first area's probability of loss of load. ' ‘

The probability of zero margin or less is summed for each of the 21 intervals and then mukiplied by 5 (5
weekdays per week) to give the foss-of-load expectation for that particular week. > % & 11 1231 (Based on
previous study findings, the loss of load probability over weekends and holidays is assumed to be zero.)
The individual weekly LOLE's are then summed over the entire year to determine the annual LOLE. The
annual PJM LOLE is currently required to be no worse than one day in ten years as mandated by MAAC.

. The reliability program reaches its solution by adjusting the load distribution, as opposed to attempting to
outage genarating capacily, until the annual LOLE is equal o one day in ten years.

A brief numerical example of the calculations is shown in the following illustration. The loss of oad
calculations shown in red comesponds to the red loss-of-load region shown in the above convolution

. diagram (Diagram 4). This example is a two-area solution that assumes the two areas will share reserves
but that neither region will invoke foad shedding to assist the other. This reflects the practice that PJM
acfually observes in operations. :

-
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ILLUSRATION OF TWO AREA Loss-Of-.cad-Probability(LOLP) METHOD (NO LOSS OF LOAD Si'MRINﬂj

Area A: 50 MW (5 - 10 MW units with 20% Equivalent Demand Forced Outage Rate(EFORd) sach); 30 MW lond; 20 MW reserve
Area B: 80 MY (6 - 10 MYY units with 20% ®quivatent Demend Forced Outage Rata{EFOR) aach); 40 MW load; 20 MW reserve
Area A
A outage, MW
Aprobability §
Help avallable

Area B : Help nesdad
B outaga B Help  Help
Avallable neaded

0.05120000 0.00640000 0.00032000

Probatity:  0.84892713
Probabiity: 003523215
Probablty:  0.01B86072
Probablity:  0.06543114

B does not gat halp fmm A; Inse of Inad anly in B Prohablity 002772173
Hicssoficadin A&B - Probablity:  0.00572713
TOTAL: 1.00000000

LOLP in A = Prob (3) + Prob. (8) = 0.02268785

© LULP N8 = Prob (5) + Prob. (5= /un:s:maw

" LOLP In System = Prob {3) + Prob, {8) + Prob. (8) 0.08040957
0.05792000 Zaro Tie Size , LOLPin A

0.03523215 Help from B for A

0.02268795 AB LOLP in A with Tle

The example calculations above display the techniques used to convolve the load model needs with the
generator units’ availability. This exhaustive technique, known as enumerated states, 38 37, 38,36, 40
produces the loss of load expectation (LOLE) at a given reserve level. If that LOLE Is a value other than
one day in ten years, PRISM shifts the annual load shape, in aggregate up or down, performs the
distribution convolution again, determines the new LOLE and continues with this fterative technique unti
the desired LOLE is obtained. Once an LOLE of one day in ten years is obtained, the ratio of the PJM
area’s Installed generation to its annual peak is the calculated Instalied Reserve Margin (IRM).

PRISM does not use Monte Carlo sampling because, through the use of probabilistic distributions, the
caleulations consider every possible load and capacity state. The program does not produce any
confidence interval associated with the results because the resuits represent the exact loss of load
expectation (based on the study assumptions), not a statistically estimated parameter. Mente Carlo
techniques necessarily provide an expected result with.a certain confidence level because an Infinite

- number of simulations would be required fo produce the exact result with 100% confidence.

As seen in the above calculations the advantage of being tied to neighboring systems is that they can lend
assistancs during times of need when an individual area needs fo avold a Inss-of-load event. Critical
factors in these calculations are the.amount of MW assistance that are needed, the ability of the other area
to have excess to help {largely driven by load diversity between PJM and the world area) and finally the

7
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ability of the transmission system, via the Capacity Benefit Margin, fo deliver the excess from the other
area.

| Diagram 8

Reserve Réquirement'vs. CBM
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The benefit of interconnection is depicted in Diagram 8. This diagram plots the PJM Installed Reserve
Margin (IRM) against the Capacity Benefit Margin (CBM). As CBM increases, the potential amount of
.extenal capacity assistance increases and hence the PJM reserve requirement is reduced. As illustrated
in the graph, the reliability benefit from increasing CBM reaches a saturation point around 6000 MW, Atan
import level of 6000 MW, the need for and availability of assistance from external regions are exhausted.
The steepest portion of the curve is in the 0 MW to 3000 MW range and represents the most valuable
portion of the CBM. Based on this graph and other considerations, the CBM value is fixed at 3500 MW.

A unique feature of PRISM is that a given reliability index can be set, say 1 event every 25 years, and the
program will determine the solved load that meets this reiiability index. PRISM does this by using an initial
guess, similar to the way Newton-Raphson solutions work, and then doing a four part iteration to determine
a next guess at the required load. 3 For a two-area study, PRISM uses a four part process. The initial
estimate is used first, then Area 2 load is held constant while Area 1 load is varied, and then Area 1 load is

o
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held constant while Area 2 load is varied. Based on the results of the first three steps, the fourth step sets
a new load for both Area 1 and Area 2. These loads are selected based on the slopé of the blue lines
depicled In Diagram 9. The solution process ends when elther the maximum number of lterations Is
exceeded or the loads yield a reliability index wilhin a specified tolerance of the desired index. This
automatic solution allows PRISM to determine the required reserve margin based on a user-defined
reliabllity index (i.e. one day in ten years).

Diagram 9
1 T, B TR M MM R ah s n e ke MR M E Ak - ea s ke e -
. ' PRISM Automatic Solution
; IS 67600 : _ 011;10;9«::(9 :o1rnseliabilﬂy
: § 67400 _ determinad by
: £ 67300 ~Sparting © 181 3 points
£ 67200 - Estimate
i ] 87100 | . Ending
B “ - Estimate
! —lu E?w T R 1 r T
! 0 1 2 3 4 5
l Load Estimate Number ( ltesrations )
Example calculations of the automalic solution process:
RUN NO, 1 ) ‘
Areat Load Areat Rl Arez? [oad  Area2 Rl _
Part1  67504.00 8.01085 .  285178.00 9.59950 Ri = Reliability Index (years/day)
Partz 67048.85 10.0380 285178.00 10.0089 .

Part3  67504.00 8.19631 28482362  10.1528
Partd 67056.34 9,95760 285179.28  9.99989

. RUNNO. 2 -
Areal Load Areal Rl Areg?load  Area? Ri-

Part1 67056.34 9.99760 285179.28 9.99989
Part2 67055.84 .99791 285179.28 9.8959%0
Part3 67056.34 9.99760 285179.19 9.99988
Part4  67056.34 9.99760 285175.28 9.99989
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Diagram 10 graphically depicts the results of the final iteration of a cne day in ten year case from PRISM.
The blus area represents the weekly peak demand levels, the maroon area represents the capacity on a
planned outage and the light green area represents the capacity forced out. The vertical red amow
represents the installed reserves over the annual peak required to meet the desired reliabiiity index.

| Diagfam 10 - Annual Load and Capacity Profile

Ressrve determinad by Reliab ity Study _ :
; Reliability Study Units Foread Out
{vearly average) .

>
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Capacity . :
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Weet'lishmuofhhy‘ :

ALM Factor Calculation

. Active Load Management (ALM) & *' refers to several different types of demand side programs that are
implemented by PJM as one of the final sleps before a loss of load event is initiated. Some examples of
ALM are radio controlled activation of residential air conditioners and water heaters and contractual
agreements with commercial and industrial customers fo cut load upon notification. ALM does not include
load curtailmenti achleved by promoting more efficient lighting and motors. These and other similar
measures are referred to as Passive Load Management. ALM also does not include economic demand-
side management programs which are voluntary, are not subject to PJM operational control, and therefore
receive no capacity credit.

The reliabi!ity value of Active Load Management for Installed Capacity Accounting purposes is determined
by calqu!ating an ALM Factor using PRISM. This calculation is performed in units of load carrying
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capability (LCC). ®3' -LCC refers to the amount of load, expressed in megawatts that a given resource an
serve at a refiability index of one day in ten years. In this analysis, the aggregate pool ALM amount is
represented as a hypothetical generating unit with a zero forced outage rate and zero planned outage
events. The LCC of the aggregate ALM amount is the difference between the solved load from the base
case without the "ALM generator” and the solved load from the case with the “"ALM generator™; ‘

ALM LCC = Load served with ALM - Load served without ALM

The ratio of the ALM LCC to the total amount of ALM in the pool is the ALM Factor. This factor typicalty
ranges from about 0.95 to 0.99. This number means that every 100 MW of ALM sffactively reduces the
load requiring reserves in PJM by 95 to 99 MW. This ALM Factor is then used in the capacity obligation
setting process to reduce the obligations of those entities with ALM customers, : '

Two other tests are performed related o the assessment of ALM programs. The first is to-verify that the full
reliabifity value of ALM is realized in the summer period. This test justifies the granting of full year capacity
credit to ALM programs that may cover only the summer period. The second test is o verify that the ful
refiability value of ALM is realized in ten or fewer interruptions per year. Ten interruptions is the current
requirement for granting ALM capacity credit. Recent tests Indicate that the reliability value of ALM
saturates in the range of four to seven interruptions, well below the ten interruption requirement. 19 21-31 A
detailed discussion of thesc ALM tests Is included in the Citations and References, primarily citation
numbers 17, 21, 31, and 41. . : -

Committee Review and Approval

The utimate authority over the determination of the approved Installed Reserve Margin and ALM Factor
rests with the PJM Board of Managers. A supporting stakeholder committee structure is in place to advise
and make recommendations to the PJM Board as necessary. Technical subcommittees, the Generator
Unavailability Subcommittee and the Load Analysis Subcommittee, and PJM Staff, provide data input and
begin initial review of the study results. All technical reports are passed up to the Members Planning
Committee. The Planning Committee then forwards its recommendation to the Reliability Committee (RC).
At the RC level, a formal vote s taken on the Installed Reserve Margin and ALM Factor and that
recommendation is submitted to the PJM Board for final consideration,

21
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Section 2

Benchmarking of Study Results with Operations

Diagram 11 shows how the same piece of generating equipment can have various values and
requirements associated with it. Typically the planning processes used to measure a given units ability to
Geliver under peak load conditions are the areas shown in biue. -The summer net dependable rating of a
unit is the PJM Installed Capacity listed as level 1. This Is the level for all adequacy analysis performed by
PRISM. The PJM capacity market metric is the unforced capacity level indicated as level 2. The levels
shown in red, levels 6 -9, are the typical levels at which operations measures compliance for security
assessments. In all cases, each level is a measurement that is needed to assess different bulk system grid
requirements. . This diagram highlights the point that, while adequacy assessments and-security --
assessments may be performed using different metrics, both consider the reliability values of generators.
These values are, in fact, equal under both assessments when measured on a similar basis.

ot s e n MR o et

Diagram 11 . e
! ' | LevelofCapacty
P Installed Generating Capacity 1
Foreed Qtages 2 Insalled minus Forced Outages {Unfared )
Malntenance Outages : '
3 ntalled . { Forced and Maintenance }
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i -{ Forced, Mainiznance, & Plagre 16
j Avalzble Reserve Shutdown .
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{
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All modeling techniques and assumptions for the Reserve Requirement Study are reviewed with-
stakeholders. Typically, the first draft of the modeling assumptions and workplan for the annual study is
distributed for feedback starting in November for a study that begins to be performed in January. One of
the typical modeling issues fo address is how to match expected operational experience with the
probabifistic adequacy assessments. The PJM staff takes a lead on this by interfacing with the PJM
operational staff and developing technical solutions and options for correlating operational events seen on
the bulk power grid with the modeling methods used in the PJM System Planning Division.

The frequency of large PJM generating unit outages for the MAAC region over the summer period was
investigated from 1996-2000 and the results are tabulated in Diagram 12. 23335 (Analysis for the
summers of 2001, 2002 and 2003 is currently being performed). Large units were defined fo be those with
summer ratings greater than 600 MW. GADS outage events for the ten highest load days for the five year
period wers extracted and the number of farge units out for any reason other than forced was tabulaled:

Diagram 12
Year 1 Number of Large
PJM Units Out
1936 3
1097 0
1998 1
1999 0
2000 2

The numbers in the table represent the greatest number of large generating units out on any of the ten
. highest load days. This number is conservative in the sense that it does not capture the possibility that an
gven greater number of large units could have been out on any of the other summer days. Based on these
results, the standard modeling practice in the Reserve Requirement Study is to schedule one large
generating unit out over the summer period for the mode! that comprises the MAAC region. For a study
model twice the size of the MAAC region, as stated as case 3 on page 6, two large units are scheduled out
over the summer period. : -

The proper modeling of generation units requires that any new unit falling under PJM's control area comply
with submitting applicable data. This includes reporting using the eGADS web based system and
transmittal of telemetry data to the PJM control center. PJM staff is working closely with the market
integration companies to ensure that the proper data is obtained and verified in a timely manner.

23




Industrial Customers 1-1
Attachment 1
Page 44 of 65

" Summer Maintenance Assessment

One of the activities of the PJM System Planning Division staff Is reviewing and summarizing actual

dispatcher logs of daily activities over the past year. Of particular interest are the planned outages over the
peak summer period. The maintenance outage events of the summer period are reviewed to assess if any
market participants are subject to penalty charges. The last several peak period maintenance ‘
assessments have indicated 100% compliance and resulted in no penalties for any PJM member. 3.3

Benchmarking of Frequency of Voltage Reduction Events

Findings show that PJM has implemented 11 voltage reductions over the last 13 years (1950 - 2002
inclusive). 2" %% Of these 11, two were for test purposes and occurred at 9 PM and 3 AM. Five of the 11
- were due to local fransmission problems. That leaves the following four events due to a true system-wide
capacity deficiency:

1/19/94 5% Voltage Reduction and Manual Load Dump
5/20/96 5% Voltage Reduction
5/8/00 5% Voltage Reduction
8/9/01 5% Voltage Reduction

The January 1994 event was due to extraordinary weather conditions which led to a series of common
cause failures stemming from fuel unavailability. The risk of common cause failures is not captured in the
PRISM model, but work has begun to include this risk in future adequacy studies. That leaves 3 voltage
reduction events in 13 years that PRISM would be expected to “predict’,

The "1 in 10" criterion refers to the likelihood of having a 0 or negalive reserve maigin where:

reserve margin = available capacity - load
Voltage reductions are implemented at positive reserve margins. They are called at the operator's
discretion foliowing issuance of a primary reserve alert. A primary reserve alert is generally issued ata

reserve margin of about 1700 MW. Voltage reductions are generally implemented when reserve margins
drop to between 1200 MW and 1700 MW, ‘ -

24
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Diagram 13
Reserve Requirement Study
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PRISM analysis was performed to assess how often the adequacy model pradicts the accurencs of a
primary reserve alert, assuming these svents occur at a reserve margin of 1700 MW. Diagram 13 depicts
the likelihood of reserve margins ranging from 0 MW to 2000 MW. This diagram indicates the frequency
with which a given reserve margin should occur {frequency is on the y axis and is expressed in years per
oceurrence). The y axis uses a logarithmic scale. The graph indicates that a reserve margin of 1700 MW
should occur about once every six years (or twice in 12 years). Three primary reserve alerts (or four
including January 1994) have been issued by Operations in the 13 year period from 1990 through 2002,
The occurrence of operational events compared to the PRISM results are therefore well within the bounds
of sampling ermor and indicate that PRISM does benchmark well with operating experience.
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Glossary

 AEP

' American Elsctric Power, a company and control area within ECAR.

Active Load Management (ALM)

. Active Load Management applies to interruptible customers whose load can be interrupted at the
request of the PJM OI. Such a request is considered an emergency action and is implemented prior to
a voltage reduction, _ ' . -

~ ALM Factor

- Ratio of ALM aggregate Load Carying Capability {LCC) to total amount of ALM in PJM. The ALM
LCC is determined by modeling ALM in the PJM reliability program. The ALM Factor is reviewed and
changed, if necessary, each planning period by the Reliability Committee and PJM Board for uge in
determining the capacity credit for ALM. ' :

APS

Allegheny Power System, a control area within ECAR that was the first portion of expansion of the
P.M foolprint and markets. Adjacent to the western portion of the MAAC region.

Available Transfer Capability (ATC)

The amount of energy above "base case” conditions that can be transferred refiably from one area to
another over all transmisslon facilities without violating any pre- or post-contingency criteria for the
facilities in the PJM Control Area under specified system conditions. ATC is the First Contingency
Incremental Transfer Capability reduced by applicable margins.

Bulk Power Elegtric Supply System

All generating facilities, bulk power reactive facilities, and high voltage transmission, substation and
switching facilities. Also included are the underlying lower voltage facilities that affact the capabitlity
and reliability of the generating and high voitage facilities in the PJM Control Area.

Capacity

Ability to deliver both firm energy to load located electrically within the Interconnection and firm energy
to the border of the PJM Control Area for receipt by others.

CBM

~ Capecity Benefit Margin, expressed in megéwatts, is a single value that represents the simultaneous
imports info PJM that can occur during peak PJM system conditions. - The capabiliies of all

s
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transmission facifites that interconnect to the PJM Control Area with neighboring regions are
evaluated fo determine this single value. '

Caphcity Emergency Transfer Objective (CETO)

The import capability required by a subarea of PJM to satisfy the MAAC *1 in 10° adequacy
requirement. This value is compared to the Capacity Emergency Transfer Limit {CETL) which
represents the subarea’s actual import capability as determined from power flow studies. The subarea
satisfies the criteria if its CETL is equal to or exceeds its CETO. CETQ/CETL analysis is typically part
of the Defiverability demonstration. :

ComEd

Commonwealth Edison is a contro! area within the Mid-America Interconnected Network. The
Commonwealth Edison control area is in the state of llinois principally centered around the Chicago
metro area. - '

Control Area
An electric power system or combination of electric power systems bounded by interconnection
metering and telemelry. A common generation control scheme is applied in order fo;

-e  match the power output of the generators within the electric power system(s) .ptus the energy
purchased from entities outside the electric power system(s), with the load within the electric
power system(s); '

» maintain scheduled interchange with other Control Areas, within the limits of Good Utility
Praclice; : o :

»  maintain the frequency of the electric power system(s) within reasonable fimits in accordance with
Good Utility Practice and the criteria of the applicable regional reflability council of NERC:

* maintain power flows on Transmission Facilities within appropriate fimits fo preserve reliability;
and . ,

+  provide sufficient generating Capacity to maintain Operating Reserves in accordance with Good
Utility Practice. , :

Dernand

See Load




Industrial Customers 1-1
Attachment 1
Page 51 of 65

ECAR

East Central Area Reliability Coordination Agreement. A regional reliability council of NERC
responsible for ensuring the adequacy, reliability, and security of the bulk electric supply systems of

~ the ECAR Region through coordinated operations and planning of generation and transmission
facilities. This electric Control Area is operated in the states of Ohio, Michigan, Indiana, Kentucky,
West Vitginia, Virginia, Tennessee, Pennsylvania, and Maryland,

Eastern intercpnhectton '

The bulk power systems in the eastem portion of North America. The area of operation of these
systems is bounded on the east by the Atlantic Ccean, bounded on the west by the Rocky Mountains,
bounded on the south by the Gulf of Mexico and Texas, and includes the Canadian provinces of
Quebec, Ontario, Manitoba and Saskaichewan. This is ane of the three major interconnections within
NERC.

EEFORd

Effective Equivalent Demand Forced Outage Rate. The forced outage rate used for refiability and
reserve margin calculations. For each generating unit, this outage rate is the sum of the EFORd plus
‘A of the equivalent maintenance outage factor.

EFORd

Equivalent Demand Forced Outage Rate. The portion of time a unit is in demand, but is unavaﬂab!e
due fo a forced outage.

eGADS

Web based Generator Avallahlhty Data Systems Dala is collected for both event and performance
data in order to track projection of generating units’ unavallability as required for PJM adequacy and
capacity market calculations. This is based on the NERC GADS data reporting requirements, which in
turn are based on [EEE Standard 762.

EICS

Emergency Import Capablifty Studies. A series of power flow studies that assess the capabilities of all
PJM transmission facilities connected to neighboring regions under peak load conditions to determine
the simultaneous import capability.
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EMOF
Equivalent Maintenance Outage Factor. For each‘generating unit modeled, the portion of time a unit
is unavailable due to maintenance outages.

ERCOT

Electric Reliability Council of Texas. A regional reliability council of NERC responsible for ensuring the
-adequacy, reliability, and security of the bulk electric supply sysiems of the ERCOT Region through
coordinated operations and planning of generation and transmission facilities. This electric Control
Area is operated in the state of Texas and Is one of the three major interconnections within NERC.

FEF

Forecast Eror Factor. A value that can be entered in the refiability program PRISM per planning
period that indicates the percent increase of uncerlainty in the forecasted peak loads. The FEF
generally increases 0.5% per year as the planning horizon is lengthened.

FERC
The Federal Energy Regulatory Commission. A

FOR

Generating Unit Forced Outage Rate. A statistic baséd on eGADS event data that indicates the
likefihood & unit is unavailable due to forced outage events over the total time considered. There is no
. attempt to separate out forced outage events when there is no demand for the unit to operate.

Forecast Peak Load

Expected peak demand based on weather nommalized load techniques. The forecast peak load is an
hourly integrated total, in megawatls, indicating the load value given or higher has a 50 % probability
-of actually occurring. :

Forecast Pool Requirement (FP.R) |

The amount, staled in percent, equal to one hundred plus the percent reserve margin for the PJM
Control Area required pursuant to the Reliability Assurance Agresment (RAA), as approved by the
~ Reliability Committee pursuant to Schedule 4 of the RAA. Expressed in units of “unforced capacity”.

FRCC
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Florida Reliabifity Coordinating Council. A regional reliability council of NERC responsible for ensuring
the adequacy, reliability, and security of the bulk electric supply systems of the FRCC Region through
coordinated operations and planning of generation and transmisston facilities. This electric Control
Areaiis operated in the state of Florida.

GEBGE |
See PRISM
_ Generating Availability Data System (GADS)

A computer program and database used for entering, storing, and reporting genefating unit data
concerning outages and unit performance,

Geheratioh Qutage Rate Program (GORP) -

A computer program maintained by the PJM Generator Unavailability Subcommittee that uses GADS
. data to calculate outage rates and other statistics. ' .

. Génerat_or Forced/Unplanned Outage

An immediate reduction in output, capacity, or complete removal from service of a generafing unit by
reason of an emergency or threatened emergency, unanticipated failure, or other cause beyond the
controf of the owner or operator of the facility. A reduction in output or removal from service of a
generating unit in rasponsa ta changes in or to affect market conditions does not constitute a

. Generator Forced Outage. ' :

Generator Maintenance Outage

The scheduled removal from service, in whole or in part, of a generating unit in order to perform
necessary repairs on specific components of the facility approved by the PJM OL.

Generator Planned Outage

The scheduled removal from servicé, in whole or in part, of a generating unit for inspection,
maintenance or repair with the approval of the PJM OI. .

Generator Unavailability Subcommitteé (GUS)

A PJM subcommittee, reporting to ihe_ Planning Cbmmittee. 'that is responsible for computing outage
rates and other stalistics needed by the Reliability Committee for calculating capacity obligations.

Good Utility Practice

Any of the practices, methods, and acts engaged in or approved by a significant portion of the electric
- utility industry during the relevant time period, or any of the practices, methods and acts which, in the
exercise of reasonable judgment in light of the facts known at the fime the decision is made, could
have been expected to accomplish the desired result at a reasonable cost consistent with good
business practices, reliability, safety and expedition. Good Utillty Practice is nat intended to be limited
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to the optimum practice, method, or act to the exclusion of all others, but rather is Intended fo include
practices, methads, or acts generally accepted in the region.

IRM

nstalled Reserve Margin. The percent of aggregate generating unit capability above the forecasted
peak load that is required for adherence 1o meet a given adequacy level. Expressed in units of
installed capacity. ' : '

Load

Integrated hourly energy used either located electrically within the PJM Control Aréa or delivered lo
the border of the PJM Control Area for receipt by others. Loads are reporied and verified to the fenth
of a megawatt (0.1 MW). - _ ‘

Load & Capacity Subcommittee (L&CS)

A PJM subcommittee, reporting to the Planning Committee that assists PJM staff in performing the
annual Reserve Requirement Study and maintains the reliability analysis documentation.

Load Analysis Subcommittee (LAS})

A PJM subcompmittse, reporting to the Planning Committes that supplies the PJM peak and seasonal
load forecasts. ‘

LCC

Load Carrying Capability, typically expressed in megawatts. The amount of load that a given resource
- OF resources can serve at a predetermined adequacy standard (typically one day in ten year).

LOLE , : ‘
Generation System Adequacy is determined as Loss of Load Expectation {LOLE} and is expressed as
days per year. This is a measure of how often, on average, the available capacity is expected to fall

 short of the demand. LOLE is & statistical measure of the frequency of failure and does not quantify

the magnitude or duration of failure. The use of LOLE to assess Generation Adequacy is an
internationally accepted practice o '

LOLP

Loss of {.0ad Probability, which is the probability that the system cannot supply the load peak during a
given interval of time, has been used interchangeably with LOLE within PJM. LOLE would be the
more accurate term if expressed as days per year. LOLP is more properly reserved for the
dimensionless probabifity values. LOLP must have a value between 0 and 1.0, '




MAAC.

The Mid-Atlantic Area Council. a reliability council under §202 of the Federal Power Act, established
pursuant o the MAAC Agreement dated August 1994 or any successor.

MAIN

MAPP
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A regional rellability council of NERC responsible for ensuring the adequacy, reliability, and security of

- the bulk electric suupply systems of the MAAC Region through coordinated operations and planning of
generation and transmission facillties. The MAAC Control Area is operated in the states of
Pennsylvania, Maryland, Delaware, New Jersey, and Virginia.

Mid-America Interconnected Network. A regional reliability council of NERC responsible for ensuring -
the adequacy, reliability, and security of the bulk electric supply systems of the MAIN Region through
coordinaled operations and planning of generation and transmission facllitles. This electric Control
Area is operated in the states of liinols, Wisconsin, Missouri, and Michigan.

Mid-Continent Area Power Pool. - A regional reliability council of NERC responsible for ensuring the
adequacy, reliability, and security of the bulk efectric supply syslems of the MAPP Region through
coordinated operations and planning of generation and fransmission faciliies. This electric Control

- Area is operated in the states of Wisconsin, Minnesota, jowa, North Dakota, South Dakota, Nebraska,
Montana and Canadian provinces of Saskatchewan and Manitoba, '

MMWG

MPP

Multi-area Modeling Working Group. The NERC MMWG includes direct representation fromthe
NERC Regions in the Eastern Interconnection, as well as a working group power flow and dynamics
coordinatar(s), a llaison representative of the NERC staff, and corresponding representatives from the
ERCOT and WSCC Reglons. The group is charged with the responsibility for developing and
maintaining a fibrary of power flow and dynamics base cases for the benefit of NERC members for use
- by the Regions and their member systems in planning and evaluating future systems and cument
operating conditions. o

The Most Probable Peak Load is used in the PUM reliability program PRISM. This is the expected
- weekly peak load corresponding to the 50/50 load forecast based on a sample of 5 weekday peaks.

NERC -

The North American Electric Reliability Council, a refiability council responsible for the oversight of
regional reliability councils established to ensure the refiability and stability of the regions.
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NPCC

Northeast Power Coordinating Council. A regional reliability council of NERC responsible for ensuring
the adequacy, reliability, and security of the bulk electric supply systems of the NPCC Region through
coordinated operations and planning of generation and transmission facilities. This electric Control
Area Is operated in the states of New York, Main, Vermont, New Hampshire, Connecticut, Rode
Island, Massachusetts, Canadian provinces of Ontario, Quebec, Nova Scotia, New Brunswick, ang
Prince Edward Island, '

PC

- Planning Committee. A technical committee that is charged with oversight of technical issues in
configuration, analysis, planning and operation of the bulk electric power grid in the PJM Control Area.
There are technical subcommittess that report o this Committee including: Relay Subcommittee,
Load Analysis Subcommittee, Generator Unavailable Subcommitiee, Load and Capacity

. Subcommittee, and Transmission and Substation Design Subcommittee

pecGAR

- Personal computer based Generafor Availability Report. The pcGAR is a database of all NERC
generator data and provides reporting statistics on generators operating in North America. This data
and application is distributed by NERC annually, with interested parties paying a set fee for this
service. :

Peak Load

See Forecast Peak Load

Peak Season : A

Peak Season s defined to be those weeks containing the 24 through 360 Wednesdays of the

 calendar year. Each such week begins on a Monday and ends on the follewing Sunday, except for
the week containing the 38 Wednesday, which ends on the foliowing Friday.

PJM SO
PJM Independent System Operator

PJM Cpen Access Same-Time Information System (PJM OASIS)

The electronic communication system for the tollection and dissemination of information about
Transmission Services in the PJM Control Area established and operated by the PJM Ol in
accordance with FERC standards and requirements,
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Planning Period

The twelve months beginning Juna 1 and extending through May 31 of the following year, provided as
changing conditions may require, the Reliability Committee may recommend other Planning Periods to
the PJM Board of Managers. '

PRISM

Probabilistic Refiability index Study Model. PRISM is the PJM planning reliability program. PRISM
replaced GEBGE which was a FORTAN language program, The models are based on statisfical
measures for both the load model and the generating unit model. This is a computer application -
developed by PJM that is a practical application of probability theory and is used in the planning
process o evaluate the generation adequacy of the bulk electric power system.

Power Flow

Models and studies that determine the power flowing through transmission facilities based on various
load and generating unit conditions. Typically, an iterative Newton-Raphson solution fechnique is.
used to determine the network flows in the transmission facifities based on Kirchhoffs and Ohm's laws
which govern solution convergence.

Rl

Reliabﬂily Index. The reliability index is a value that is used to assess the bulk electric power syslem’s
future occurrence for a loss-of-load event. A Rl value of 10 indicates that there will be, on average, a
loss of load event every ten years. -

RAA {Reilability Assurance Agreemant)

One of four agreements that define authorifies, responsibilities and obligations of participants and the
PJM Ol. This agreement also defines the role of the RAA Reliability Committee. The agreement is
amended from fime 1o time, establishing obligation standards and procedures for maintaining refiable
operation of the PJM Control Area. The other principal PJM agreements are the Operating
Agreement, the PJM Transmission Tariff, and the Transmission Owners Agreement.

RAA-RC ‘
Reliability Assurance Agreement Reliability Committee

- R-Study

PJM Reserve Requirement Study, which is performed annually. The primary result of the study is a
single calculated percentage, the R factor, that represents the amount above peak ioad that must be
maintained to meet the MAAC adequacy critefia. The MAAG adequacy criteria is based on a
probabllistic requirement of experiencing a loss-of-load event, on average, once every ten years,

-
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- SERC .
Southeastem Electric Refiability Council. A regional reliability council of NERC responsibie for
ensuring the adequacy, refiability, and sscurity of the bulk electric supply systems of the SERC Region
through coordinated operations and pianning of generation and transmission facilities. This electric
Control Area is operated In the states of Virginia, North Carolina, South Carolina, Tennessee,
Georgia, Alabama, Mississippi, Arkansas, Kentucky, Louisiana, Missouri, Texas, and West Virginia. -

SPP -
Southwest Power Pool. A regional reliability council of NERC responsible for ensuring the adequacy,
reliability, and security of the bulk electric supply systems of the SPP Region through coordinated
operations and planning of generation and transmission facilities. This electric Control Area is
operated in the states of Kansas, Oklahoma, Texas, Arkansas, Loulstana, and New Mexico.

Weather Normalized Loads

A load adjustment technique approved by the Load Analysis Subcommittee fo compensate load data
for weather conditions. The adjustment changes the ioad values to those associated with a 50/ 50
probability of occurrence. (i.e. the load value given or higher has a 50 % probability of actually
occurring). This technique is typically associated with forecasting peak load values.

World

Refers to the area electrically connected to the PJM Control Area. Could inct&de ECAR, NPCC and
SERC or most of the Eastem Interconnection depending on the study requirements. _
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ECAR DOCUMENT NO. 8

REQUIREMENTS FOR ACTUAL AND FORECASTED
- DEMAND AND ENERGY DATA

Approved by the Coordination Review Committee
May 27,1998

Approved by the ECAR Executive Board
July 27, 1998
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East Central Area Reliability Coordination A greement

Document No. 8

REQUIREMEN TS FOR ACTUAL AND FORECASTED DEMAND
AND ENERGY DATA

Introduction

This document contains the requirements for member systems reporting.of actual and forecasted
losd datn. These data are to be used for analysis of gma‘ahon adequacy and transmission
reliability,

Standards

1. Actual and forecast demands and net energy for load data, required for the analysis of the
reliability of the interconmected transmission systems, shall be developed by member systems
and maintained by the ECAR Executive Office on an eggregated regional, subregional, power
pool, and individual system basis.

2, . Interruptible demands and direct control load managemcnt programs 2nd data shall be
1dent1ﬁcd and documented. ‘

3. Reported energy and demand data shall exclude generating plant auxiliary load and the load
of storage systems of generahon suppliers, such as pumped storage hyd.ro plants.

Reqmrements

1. Membm' systems shall provide the following data to ECAR, on the schedule and in the format
required by the GRP Procedure Manual:

a. Historical Data — Requirements and Own Ultimate Customer Load

1) Integrated hourly demands (MW) for the nominal 8,760 hours of the preceding year
2) Monthly and annual peak demands (MW) and energy (GWh) for the preceding year

b. Forecasted Data - chunements and Own U]tlmate Customer Load

1) Monthly peak demand (MW) for ten years beginning with the reporting year assuming
that direct-control DSM and interruptible loads are not curtailed.

gidecurnent B_6-98.doc 2
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2) Cﬁncsponding demand (MW) of direct-control DSM systems and interruptible loads.
3) Mouthly cncl"gy (GWh) for iwo ycars ‘bcginuiug.wim the reporting year
- 4) Annual energy (GWh) for ten years begmmng with the reporting year.
c. Forecasted Data - Conncctcd Load (Transm_ission Providers only)

1) Mont]ﬂy peak demand (MW) for ten years beginning with the reporting year assuming
that direct-control DSM and interruptible loads are not curtailed.

2) Corresponding demand (MW} of direct-controlled DSM systems and interruptible
loads. ‘ .

2. Load data reported to govertiment agencies shall be consistent with that reported to ECAR in
compliance with this document. ' ‘

3. Member systems shall provide the fdllowing to ECAR, upon request:

a. Assumptioﬁs, methods, and manner of addressing uncertainties in the development of the
submitted load forecasts. '

b. Documentation of how demand and encrgy effects of all DSM prograrﬁs and intermuptible
loads are addressed. .

. Reference

NERC Planning Széndards- (September, 1997) section I1.D., System Modeling Data
Requirements, Actual and Forecast Demands. :

Definitions

Requirements Service - Requircinenm service is service which the supplier i:]ans to provide on

* an ongoing basis (i.¢., the supplier includes projected load for this service in its system resource

planning).

Requiréments and Own Ultimate Customer Load — "This ioad includes Requirements Service
as defined above, plus the reporting party’s own ultimate customer load, plus losses.

Connected Load — Connected load is the load served by a 'I‘ransmissioﬁ Provider, including the
load of Transmission Dependent Utilities (TDUs) and all other ultimate loads on its system, as
well as losses. TDU load should be included enly to the extent it is served by the Transmission

g'\document 8_6-98.doc 3
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Provider, excluding offsetting local generation, unless that generation also is to be reported to

Direct-control Demand Side Management (DSM) — DSM refers to custorner demand that can
be curtailed by direct control of the system operator by interruption of power supply to individual
appliances or equipment on customer premises.

g\document &_6-98.doc 4
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ECAR DOCUMENT NO. 15

ASSESSMENT OF |
ECAR-WIDE INSTALLED GENERATING CAPACITY

. Approved by the Coordination Review Committee
May 27,1998
"Approved by the ECAR Executive Board
July 27, 1998
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East Central Area Reliability Coordination Agreement

Document No. 15

ASSESSMENT OF
ECA.R-WIDE INSTALLED GENERATING CAPACITY

Intreduction

This document requires the submission of data for use in an annual assessment of the adequacy
of the projected, aggregate, generating capacity resources in ECAR. It also establishes the
criterion to be used int assessing this adequacy. This criterion has been derived for application to .
the uverall ECAR region and is not Intended to be utilized for assessing the individual systems in
ECAR,

Standal;ds

Data sha!l be provided so that the overall reliability of ECAR s bulk electric system may be
reviewcd and asscsscd, both existing and as planned, to ensure conformance with ECAR

planning requirements and with NERC Planning Standards.
Reqﬁirements

Members shall submit the following data for a ten-year forecast period, for use in the assessment
of ECAR-wide instailed generating capacity, in accordance with the GRP Proccdurc Manual:

1. Forecasted dernand data in accordance with ECAR Document 8;

2. Actual and projected generating unit capabilities, service dates, retirement dates, and seasonal
ratings (for existing units, dam shall be consistent with that reponcd in response to Document
4); and

3. Schedules of projected firm transactions to supply demand within the ECAR region from

-sources outside the region or to supply demand outside the region from sources within the
region.

g \document 15_6-98.doc 2
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Guides

Experience indicates that for nominal projected conditions, a DSCR. index for the ECAR region
" of one to ten days per year is currently consistent with marginal but satisfactory regional power
supply adequacy for the ten-year assessment period, '

The calculated DSCR index is the composite of many variables and not the result of action by a
single member. Therefore, it is used only to evaluate the overall regional power supply adequacy
and to identify unusual situations which may degrade the regional reliability. Reactions w (hose
situations should be taken individually by the member companies of ECAR within their
financial, regulatory, and physical constraints and technical ability to respond.

References

NERC Planning Standards (September 1997) Section LB., System Adequacy and Security,
Reliability Assessment.

_ Deﬁnitions

Dependence on Supplemental Capacity Resonrces {(DSCR} - The DSCR index is the number
of actual or forecasted days per year that the ECAR region has to rely on: (a) capacity resources
outside ECAR,; (b) directly controlled load management or interruptible loads within ECAR, or

(c) reducing area demand to the extent that such supplemental resources are not available.

The calculation of forecasted DSCR is based on a probabilistic analysis of the capability of the

- region’s generating resources o supply the aggregate total internal demand of the region during
daily peak load periods. ' '

g-document 15_6-98.doc 3
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Public Service Commission
Richard E. Hitt, General Counsel
201 Brooks Street, P.O. Box 812 Phone: (304) 340-0317
Charleston, West Virginia 25323 FAX: (304) 340-0372

March 19, 2008

Kerry Stroup

Manager, State Relations
PJM Interconnection
1569 Broadview Terrace
Columbus, Ohio 43212

Dear Sir:

This letter is in reference to your notification that five American Electric
Power (AEP) West Virginia customers have applied to PJM to participate in PJM’s
Emergency Load Response Program. Since then we have been advised by AEP that there
are currently nine such applicants which are AEP West Virginia customers. Pursuant to
prior communications between PJM and this Commission, you have requested that the
Commission state its position regarding the participation of these AEP West Virginia
customers in this PJM program.

At this time the Commission does not object to allowing these nine
- applicants to proceed as participants in the PIM Emergency Load Response Program
subject to the Commission possibly revisiting this issue in a future proceeding. For
example, the Commission recently issued a certificate to Appalachian Power Company,
dba American Electric Power, to construct a planned Integrated Gasification Combined
Cycle generating plant in Case No. 06-0033-E-CN on March 6, 2008. In that Order, the
Commission required the creation of a Task Force to consider Appalachian Power
Company’s participation in demand side management and consumer energy programs.
Therefore, it is possible that as a result of this Task Force initiative or some other reason,
the Commission may determine that participation by West Virginia customers in PJM’s
load response programs does not best serve the interests of West Virginia electric utilities
and/or ratepayers.

General Counsel

REH/jb
cc:  Michael A. Albert, Chairman
Mr. Terry Eads, Director-Regulatory Services for WV for APCO
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IC 1-2 Attachment 1
PJM Demand Response MW Level of Participation
2011-2012 Delivery Year

Source - PIM 3/8/12 presentation

The data provided includes customers that directly participate or participate through a CSP in PJM DR programs, and
customers enrolled by the AEP companies consistent with approved retail arrangements.

APCo-VA
DR Program: MW
Emergency DR 3.3
Emergency ILR 279.7
Economic DR 59.1
APCo-WV
DR Program: MW
Emergency DR 42.4
Emergency ILR 296.9
Economic DR 59.7
1&M IN
DR Program: MW
Emergency DR 216.9
Emergency ILR 0.0
Economic DR 0.0
1&M M
DR Program: MW
Emergency DR 2.1
Emergency ILR 9.0
Economic DR 0.0
KgPCo
DR Program: MW
Emergency DR 0.0
Emergency ILR 13.0
Economic DR 0.0
AEP Ohio
DR Program: MW
Emergency DR 227.6
Emergency ILR 626.7
Economic DR 12.2
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IC 1-2 Attachment 1

PJM Demand Response MW Level of Participation
2012-2013 Delivery Year

Amounts are AEP internal estimates

The data provided includes customers that directly participate or participate through a CSP in PJM DR programs, and
customers enrolled by the AEP companies consistent with approved retail arrangements.

APCo-VA
DR Program: MW
Emergency DR Full 170.1
Emergency DR Capacity Only 11.8
Economic DR 17.0
APCo-WV
DR Program: MW
Emergency DR Full 143.9
Emergency DR Capacity Only 57.6
Economic DR 48.8
1&M IN
DR Program: MW
Emergency DR Full 12.3
Emergency DR Capacity Only 266.0
Economic DR 0.0
1&M MI
DR Program: MW
Emergency DR Full 3.4
Emergency DR Capacity Only 0.0
Economic DR 0.0
KgPCo
DR Program: MW
Emergency DR Full 11.0
Emergency DR Capacity Only 0.0
Economic DR 30.0
AEP Ohio
DR Program: MW
Emergency DR Full 304.3
Emergency DR Capacity Only 190.3
Economic DR 0.7
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Kingsport Power Company - Monthly Peak Internal Demand (MW)
Top 10 highest peaks during 2010

Year Month Day Demand

2010 12 15 487.3

2010 1 11 463.0 Per Randy Holliday email 11/15/11 the 12/15/10 peak occurred in hour 8

2010 12 28 446.6

2010 1 7 446.0

2010 1 8 442.8

2010 12 14 442.7 APCo 2010 peak hour used in peak table at Testimony page 5

2010 12 9 437.7

2010 1 9 424.0

2010 1 3 421.8

2010 2 1 416.5
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Winter Peak Load data 2006-2010 - Testimony page 5 table
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Day-of- Daily
Year Month Day the-Week Peak
2010 12 14 2 7,623
2010 1 11 2 7,440
2010 1 8 6 7,091
2010 1 4 2 7,063
2010 1 7 5 6,974
2010 1 13 4 6,962
2010 2 10 4 6,952
2010 1 5 3 6,859
2010 1 9 7 6,833
2010 1 6 4 6,826
2010 1 14 5 6,808
2009 1 16 6 8,308
2009 1 17 7 8,046
2009 2 5 5 7,941
2009 1 21 4 7,643
2009 2 6 6 7,592
2009 3 3 3 7,381
2009 1 22 5 7,355
2009 1 15 5 7,317
2009 2 4 4 7,298
2009 1 20 3 7,204
2009 2 24 3 7,066
2008 1 25 6 7,848
2008 1 21 2 7,731
2008 1 4 6 7,565
2008 12 22 2 7,423
2008 1 3 5 7,320
2008 1 2 4 7,276
2008 1 24 5 7,043
2008 1 16 4 6,994
2008 2 28 5 6,961
2008 2 14 5 6,941
2008 1 31 5 6,936
2007 2 6 3 8,156
2007 2 16 6 7,563
2007 2 9 6 7,537
2007 2 5 2 7,513
2007 2 15 5 7,480
2007 2 19 2 7,359
2007 1 29 2 7,344
2007 1 31 4 7,176
2007 2 8 5 7,101
2007 2 14 4 7,083
2007 12 18 3 6,997
2006 12 8 6 7,127
2006 12 9 7 6,730
2006 12 7 5 6,705
2006 1 27 6 6,546
2006 2 10 6 6,490
2006 12 6 4 6,490
2006 2 14 3 6,483
2006 2 19 1 6,474
2006 2 27 2 6,346
2006 2 9 5 6,309
2006 2 13 2 6,302



	Response IC 1-4: Please see the Company's response to Industrial Customers 1-1. 
	IC Data Request 1-5:  Provide copies of all analysis, studies, work papers and all other documents related to the participation of KgPCo customers in PJM DR programs, the effect of such participation on KgPCo (including impacts on system operations, planning and revenues), and the effect of such participation on KgPCo's proposed DR programs and tariffs.
	Response IC 1-5:  Please see Mr. Martin's testimony and the Company's response to Industrial Customers 1-3.
	IC Data Request 1-6:  Provide copies of all analysis, studies, work papers and all other documents related to the participation in PJM DR programs of customers of other AEP East Operating Companies, the effect of such participation on AEP and its operating companies (including impacts on system operations, planning and revenues), and the effect of such participation on those companies' DR programs and tariffs (as planned and as implemented).
	Response IC 1-8: The Company has no such studies or responsive documents.



