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Volume IV - Rebuttal 12-1230-EL-850

BEFORE THE PUBLIC UTILITIES COMMISSION OF OHIO

In the Matter of:

Case No. 12-1230-EL-S5S0
The Application of The
Ohio Edison Company,
The Cleveland Electric
Illuminating Company,
and The Toledo Edison
Company for Authority to
Provide for a Standard
Service Offer Pursuant to
R. C. Section 4928.143 in
the Form of an Electric
Security Plan.

PROCEEDINGS
before Mr. Gregory Price and Ms. Mandy L. Willey,
Hearing Examiners, at the Public Utilities Commission
of Ohio, 180 East Broad Street, Room 11-C, Columbus,
Ohio, on June 8, 2012, called at 9:00 a.m.

VOLUME IV - Rebuttal

ARMSTRONG & OKEY, INC.

222 East Town Street, Second Floor
Columbus, Ohio 43215-5201
(614) 224-9481 - (800) 223-9481
Fax - (614) 224-5724

ARMSTRONG & OKEY, INC., Columbus, OChio (614) 224-9481
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Exhibit RBS-1

MA and MPhil Economics

ROb el’t B StOddard Yale University
Vice President and ) .

Practice Leader, Energy & Environment BA Economics and Music

summa cum laude
Amnerst College

Vice President Robert Steddard heads CRA's Energy & Environment Practice. He has over twenty
years of experience assisting clients in defining, analyzing, and interpreting the economic issues
Involved with competition and product valuation in energy and other markets. His recent work has
fecused on electricity industry restructuring and on providing both strategic analyses and testimony
for utilities, generation cwners, and governments regarding the practical implications of market
design and structure, particularly in New York, New England, and PJM. He has submitted testimony
to the Federal Energy Regulatory Commission as well as to the utility commissions and legislatures
of several states on competitive market design and market power issues, and he as testified in civil
litigation and arbitration on the interpretation of, and damages relating to, energy contracts, He
recently was the lead economist for capacity suppliers in developing the New England capacity
market, played a central role in negotiating the settlement of the PJM Reliability Pricing Model, and
developed the leading proposal for the design of a capacity market for California. In related areas,
Mr. Stoddard has served as the special ecanomic counsel to the Rhode isiand House of
Representatives for electricity restructuring and acted as overseer for Connecticut’s standard offer
energy auction; devised an energy trading strategy audit and strategy redesign for a major
northeastern utility; conducted a comprehensive review of cperating flaws within the structure of an
ISO; designed a market-based transfer pricing system for the distribution, frading, and generation
subsidiaries of a leading western utility; and managed the federal and state regulatory filings for
several large utility mergers and asset sales.

Clisnts

Mr. Stoddard has been a consultant on electric market issues to a wide range of energy market
stakeholders including ArcLight Capital Management, AES, American Wind Energy Association,
Astoria Generating, Bangor Hydro Electric, California Independent System Operator, Citibank, City
of New York, Connecticut Department of Public Utility Control, Consolidated Edison Co. of New
York, Constellation Energy Commodities Group, CSG Investments, Dayton Power & Light, Devon
Canada, Dominion, Duke Energy, Edison Mission Energy, EdrF, Electricity Supply Board of Iretand,
Emera, Energia dos Portugal, Energy Capital Pariners, Energy East, Entergy Nuclear, FirstEnergy,
FirstLight, GenOn, Hydro Québeg, Independent Energy Producers Asscciation, international Power,
J. Aron & Company, Maine Energy Recovery Co., Maine Public Service, Midlands Cogeneration
Venture, Morgan Stanley Capital Group, Merris Energy Group, New England Power Generators
Association, New York City Economic Development Corporation, New York Energy Buyers Forum,
NextEra Energy Resources, North American Energy Alliance, Northeast Utilities, NRG Erergy,
Orange & Rockland Utilitles, Pepco Energy Services, Pinnacle West, PJM Power Providers,
Portfand General Electric, Powerex Corporation, Rhode Island Speaker and the House of
Representatives, San Diego Gas & Electric, Southern California Edison, Sunoco, Tenaska,
Tonbridge Power, USGen New England, USPowerGen, and Williams Power.
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Brrategy

Led creation of business model and market-entry strategy for company developing an
innovative renewable power technelogy.

Led creation of business model and businass plan for a combined wind-farm / transmission
company in Canada.

Assisted major utility in strategic and tactical plan to support transfer between Regional
Transmission Organizations, providing both analytic and regulatery advisory support.

Directed the development of the master energy infrastructure strategy for the City of New York,
working with key stakeholders to develop a strategy to develop the infrastructure needed to
meet the city's future energy needs econemically and reliably.

Developing a detailed forecasting model for capacity prices in PJM resulting from the new
capacity market design and, using this information, werked with a major market participant’s
strategy and financing staff to identify under-valued assets for acquisition.

With senicr management of a major utility, developing a transmission investment strategy to
reflect shifting competitive oppartunities, RTO market design, and state and federal regulation.
Identifying of key opportunities to leverage and redirect capital expenditures to significantly
decrease cost of delivered power and increase rate of return to corporate sharehelders.

Developing a competitive bidding strategy for a complex hydroelectric generation asset to
recognize opporiunity costs, limitations of market rules, and effects of key transmission
censtraints in a two-settlement, locaticnal pricing regime.

Assisting a leading provider of utility cutsourcing services to develop a comprehansive
regulatory strategy for its service offerings to a major utility.

Eigctricity contracts and project valuation

Testimony (in progress) to support the tax valuation of independent power production facilities
in New York and Maryland, evaluating the free cash flows from sales of energy and other
products’ nat of fuel, emissions, and other relevant costs.

Testimony successfully supporting claims against industrial customer in breach-of-contract
claims by a retail energy provider.

Testimony supporting the cost-effectiveness of a long-term power purchase agreement
between Cape Wind and National Grid in furtherance of Massachusetts policy goals.

Testimony regarding the market value of a nuclear power facility excluding idiosyncratic
nuclear risks using a comparable transactions analysis.

Expert testimeny supporting the reliability must-run (RMR) applications of over 2 GW of
generation in New England, documenting need for RMR c¢ontracts to maintain the financial
viability of needed resources. The case resulted in a settlement agreement that provided for
significant support payments for these resources during the transition to compensatory market

payments.
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e  Testimony for a bankruptey court regarding damages arising from a power purchase
agreement that had been rejected at the time of bankruptcy.

»  Testimony in arbitration proceedings to determine the product spacification and price of the
capacity product contracted for in a period of regulatory change.

+  Support of project financials for major purchase of New York City generation fo investor
community.

»  Testimeny in arbitration proceedings about the interpretation of, and damages owed under, the
electricity section of a contract for the purchase of a large petrochemical refinery and resale of
the refinery’s autput.

+  State-appointed auditor of Connecticut's utilities’ first Standard Offer power procurement
auction, reviewing reasonableness of pricing and the terms and conditions of contract offers to
supply essentially all of the state’s power needs for a three-year period.

»  Testimony on fuel costs adders reasonatly allowable in a long-term power contract between
NRG and Connecticut Light & Power and attendant retail rate design to fairly allocate the
incremental costs,

»  Assisting Consolidated Edison Co. of New York negotiate the sale of its nuclear facilities and
linked buyback of power for the icense life of the units.

»  Working with Pinnacie West staff to deveiop options-based contracts to transfer power
between its generating, trading, and distribution affiliates fo preserve appropriate performance
incentives.

+  Project manager for bankruptcy evaluation of a New England cooperative, involving
assessment of value of hydroelectric, nuclear assets, and long-term contracts.

Electriclly markat design

+  Project director and testifying expett for capacity market design litigation and settlement
negotiations for the New England and PJM markets, represeniting coalitions of the major
generation owners in the region.

»  Principal author of SDG&E and Califernia Forward Capacity Market Advocates' proposal for a
centralized capacity market structure to address resource adequacy needs of the California
electricity markets. Subsequently offered a market-based approach to backstop capacity
pricing in California on behalf of NRG Energy and the Independent Energy Producers
Association.

+  Working with other CRA experts, preparad a white paper on capacity market design for
Energia dos Portugal.

¢ Principle drafter of the current form of the utility restructuring laws in Rhode Island,
implementing improved retail market access.

s  Project director for a major policy initiative by a major generation owner to review key flaws in
medern RTO design that distort competitive pricing and outcomes.
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«  Project manager and festifying expert for litigation regarding the market rules governing use of
phase angle regulators between New York and PJM. Subsequently, assisting the negotiated
design of these rules pursuant to the FERC orders.

s Inthe redesign of the wholesale power market for the Republic of Ireland, responsible for
development of rules regarding demand-side integration, interconnection management,
finanecial transmission rights, and transmission loss representation.

»  Testifving expert on behalf of a major importer into the California electricity market on the
allocation of financial transmission rights across external interties.

+«  Project director for a review for the California independent System Operator of transmission
rights allocations in the proposed California wholesale market.

Ao ol g o e P p HE Y H
Markel power analysis and mitigation

e Testifying expert successfully defending against charges of market maniputation by largest
capacity imperter to New England.

¢ Led preparation of report successfully defending against charges of market manipulaticn by a
power marketer scheduling transactions through multiple jurisdictions.

e Lead expert defending a major financial institution against charges of manipulating ICE index
markets (ongoing).

» Lead economist in team developing alternative mitigation measures for buyer-side markat
power in the New England capacity market.

» Testified on appropriate metrics for market power in PJM energy and capacity markets.

+  Testifying expert and project director supporting the integration of Virginia Electric and Power
{Dominion) into the PJM marketplace.

» Project manager for an acquisition of generation assets in Connecticut by a competing
supplier, using detailed hourly anaiyses of power fiows and patential future competition, and
presenting the results to the FERC, US Department of Justice, and the Connecticut Office of
the Attorney General.

+ Project manager for a market power analyses needed to obtain federal and state regulatery
approval of the merger of the leading natural gas fransporter and distributor in the eastern US
with a vertically integrated utility with substantial gas holdings.

s  Project manager for study of the potential competitive effects of the divestiture of substantially
all the New York City utility generation to independent power producers, including defailed
behavioral modeling that took account of the complex transmission system and design of
market power mitigation measures for the energy and capacity markets.
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With Edward L. Kim, Richard D. Tabors and Todd E. Allmendinger, *Carbitrage: Utility Integration of
Electric Vehicles and the Smart Grid,” Efectricify Journal, Vol. 25 No. 2, March 2012, pp.16-23.
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“Update lo the Analysis of the Impact of Cape Wind on Lowering New England Energy Prices,” CRA
report authored by Robert B. Stoddard, on behalf of Cape Wind Associates, LLC, filed in Petition of
NSTAR Electric Company for Approval of a Proposed Long-Term Contract for Renewable Energy
with Cape Wind Associates, LLC Pursuant to St 2008, ¢. 168, § 83, March 2012,

FirstEnergy Solutions Corp. & Allegheny Energy Supply Company, L.L.C. v PJM Interconnection,
L.L.C., FERC Docket EL12-50-000. Affidavit in suppert of complaint seeking to require allocation of
partial-year Auction Revenue Rights, March 2012,

California independent System Operator, Inc., FERC Docket No. ER12-897-000. Affidavit in support
of pratest by NRG Energy, Inc. of proposed waiver of provisions of the Capacity Procurement
Mechanism, February 2012,

FirstEnergy Solutions Corp. & Allegheny Energy Supply Cornpany, L.L.C. v PJM Interconnecticn,
L.L.C.,FERC Docket EL12-19-000. Affidavit in support of complaint seeking to fund Financial
Transmission Rights solely from Day-Ahead Market settlement surpius, December 2011,

“Resource Adequacy in Qhic’s Restructured Market,” CRA repert authored by Robert B. Stoddard,
on behalf of Duke Energy Chie, December 2011.

Bengor Hydrc Electric Company and Maine Fublic Service Company Requast for Exemptions and
Reorganization Approvals, Maine Public Utilities Commission Docket No. 2011-170. Rebuttal
testimony on behalf of Emera regarding potential horizontal and vertical market power issues of
proposed acquisitions, September 2011; live testimony, December 2011, March 2012,

PJi interconnection, L.L.C., Duke Energy Qhio, Inc. and Duke Energy Kentucky, Inc., FERC
Docket No. ER12-81-000. Affidavit on behalf of Duke providing cost-benefit analysis of its proposed
transition from MISO to PJM in support of inclusion of transition ¢osts in transmission rates, October
2011; rebuttal affidavit, November 2011,

In the Matter of Poriland General Electric Company 2012 Annual Power Cost Update Tariff
(Schedule 125), Cregon Public Utilities Commission Docket No. UE-228. Rebuttal testimeny on
hehalf of Portland General Electric assessing reasonableness of its mid-term hedging strategy for
gas and electricity procurement, August 2011,

California Independent Systemn Operator Corporation, FERC Decket Ne. ER11-2256. Affidavit on
behalf of the Independent Energy Producers Association protesting flawed elements of the Capacity
Procurement Mechanism, December 2010; presentation to FERC Technical Conference, March
2011.

Expert Report on behalf of Mirant Mid-Atlantic, LLC, Maryland Tax Court Case Nos. 06-RP-CH-261-
265; 09-RP-CH-280-264; and 09-RP-CH-284-298, July 2010; live testimony, February 2011.

PJM Interconnection, LLC, FERC Docket No. ER11-2288. Affidavit on behalf of GenOn Energy
Management, LLC and Edison Mission Energy protesting the creation of a summer-cnly demand
resource capacity product and the continuation of a limited demand resource capacity product in the
PJM Reliability Pricing Model, December 2010.
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Testimony on behalf of the PUM Fower Providers before the Maryland Public Service Commission
in Administrative Docket PC22 regarding the PJM Reliability Pricing Model and the 2013/2014
Delivery Year Base Residual Auction Results, October 2010.

ISO New England Inc. and New England Power Pool, FERC Docket No. ER10-787-000, and New
England Power Generators Association v. 1SO New England, Inc., FERC Docket No. EL10-50-000
(combined). Affidavit on behalf of New England Power Generators Association supporting need for
revisions to Forward Capacity Market design, March 2010. Rebuttal affidavit, April 2010. Pre-filed
testimony, July 2010; supplemental affidavits, September 2010.

Pefition of Massachusefts Electric Company and Nantucket Electric Company each d/b/a Naticnal
Grid for Approval of Proposed Long-Term Contracts for Renewable Energy with Cape Wind
Associates, LLC Pursuant to St 2008, ¢. 169, § 83, Massachusetts D.P.U. Docket No. 10-54.
Direct testimony on behalf of Cape Wind Associates, LLC, June 2010,

Richard Blumenthal, Attorney General for The State of Connecticut v. ISC New England Inc.,
Brookfield Energy Marketing Inc., et al. FERC Docket No, EL09-47-000, and The Connecticut
Department of Publie Ulility Conirol and the Connecticut Office of Consumer Counsel v. [SO New
England Inc., Brookfield Energy Markeling Inc., et al., FERC Docket No. EL(09-48-000, Prefiled
testimony on behalf of Brookfield Energy Marketing Inc. regarding scheduling of capacity imports.
June 2009, Answering testimony, February 2010,

Pepco Energy Services, Inc. v. Constellation Energy Commodities Group, Inc. (ad hoc arbitration);
expert report en behalf of Constellation on alleged mis-payment under a bilateral contract for PJM
capacity, April 2008; testimony, October 2009.

Application of MidAmerican Energy Company for the Determinaticn of Ratemaking Principles, 1UB
Docket No. RPU-2008-0003. Rebuttal testimony on hehalf of NextEra Energy Resources, June
2009; surrebuttal testimony, July 2009, live testimony, August 2009,

Midwest Independent Transmission System Operator Inc., FERC Docket Nos. ER08-394-007 and -
0CQ. Affidavit regarding menitoring and mitigation of resource adequacy auctions on behalf of Duke
Energy Corp., July 2009,

Calpine Corporation, Citigroup Energy Inc., Dynegy Power Marketing, Inc., J.P. Morgan Ventures
Energy Cerporation, BE CA, LLC, Mirant Energy Trading, LLC, NRG Energy, Inc., Powerex
Corporation, end RRI Energy, Inc. v. California Independent System Operator Corp., FERC Docket
No. ELOS-62-000. Affidavit on behalf of complainants, June 2009; reply affidavit, July 2009.

Report on ISQ New Engiand Internal Market Menitoring Unit Review of the Forward Capacity
Market Auction Results and Design Elements, prepared for New England Power Generators
Association, Inc. and filed in ISO New England, inc., FERC Docket No. ER08-1282-000 (June
2009).

Richard Blumenthal, Attorney General for Corinecticut, v. ISC New England Inc. et al., FERC
Docket Nos. EL09-47-000 and EL09-48-000. Prefiled testimony on behalf of Brookfield Energy
Marketing Inc. regarding scheduling of capacity imports, June 2008.

Master Transmission Plan for New York Cily, report prepared for the New York City Economic
Development Corporation, April 2008.
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California Independsnt System Cperator Corporation, FERC Docket No. ER0$-589-000. Affidavit on
behalf of Powerex Corp. regarding changes to the CAISO credit policy regarding unsecured credit,
February 2008.

“Contracting and Investment: A Cross-Industry Assessment” report filed with Post-Cenference
Comments of Reliant Energy, Inc., Credit and Capital Issues Affecting the Electric Power Industry,
FERC Docket No. AD09-002-000, January 2009.

PJM Interconnection, L1 C FERC Docket No. ER09-412-000. Affidavit and reply affidavit on behalf of
Mirant, Edison Mission Energy, International Power, and FPL (NextEra Energy Resources)
regarding omnibus changes to the PJM RPM capacity market tariff, January 2009.

Midwest independent System Transmissicn Operator, Inc. FERC Docket Nos. ER08-384-000, -003,
-007. Affidavit on behalf of Duke Energy protesting the market monitoring standards propesed for
the voluntary capacity auction in Midwest SO, January 2009.

Devon Canada Corp. et al. v. Piltsfield Generating Company LP et al. Expert report for defendant
regarding damages from alleged breach of natural gas supply contract to a reliability must-run
electric generator, December 2008,

Maryland Public Service Commission v. PJM Interconnection, LLC, FERC Docket Nos. EL08-34-
000 and EL.08-47-000. Affidavit on behalf on Mirant Parties on appropriate structural and behavioral
market power tests in PJM, October 2008; reply affidavit, November 2008.

IS0 New England, inc., FERC Docket No. ER08-1209-000. Affidavit on behalf of the New England
Power Generation Association on compensation to reliability resources, July 2008; reply affidavit,
September 2008,

Midwest independent Transmission System Operator, Inc. FERC Docket No. ER08-1169-000.
Affidavit on hehalf of FPL Energy, LLC, regarding revisions to Generation Intercannection
Procedures, July 2008,

RPM Buyers v. PJM Interconnection, LLC, FERC Docket No. ELJ8-67-000. Affidavit on behalf of
PJM Power Providers opposing ex post changes to initial RFM auction results, June 2008,

Assessment of Maine's Continued Participation in ISO New England and Alternatives, Expert
report in Maine Public Utilities Commission Docket No. 2008-158, prepared on behalf of Bangoer
Hydro-Electric Campany, June 2008; testimony to the MPUC, October 2008.

“Reliability at Stake: PJM's Reliability Pricing Model” report prepared far PSJM Power Providers in
conjunction with FERC technical conference to discuss the operation of forward capacity markets in
New England and the PJM region, FERC Decket Ne. AD08-4-000, May 2008,

Estimation of Indian Point 2 Fair Market Value Using a Statistical Analysis of Comparable
Transactions, Testimony in Consclidated, Edisan Co. of New York v. Unifed States, No. 04-0033C
{Fed.Cl.), February 2008.

Critigue of the APPA/CMU Study "Do RTCs Promote Renewables?” (with David Riker)
commissioned by Electric Power Supply Association, January 2008.
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Midwest Indspendent Transmission System Cperator, Inc. Electric Tariff Failing Regarding
Resource Adequacy, FERC Docket No. ER08-394-000. Affidavit cn behalf of Duke Energy Corp.
and FirstEnergy Services Co. on the urgency of implementing a uniform resource adequacy
requirement, January 2008,

Mirant Energy Trading, LLC, et al. v PUM Interconnection, LLC, FERC Docket No. EL08-5-000.
Affidavit on the flaws in the market power mitigation rules for the Third incremental Augction of the
PJM Reliability Pricing Model capacity market., November 2007.

Wholesale Competition in Regions with Organized Electric Markets, FERC Docket Nos. RM07-18-
000 and ADQ7-7-000. Affidavit on role of demand-side resources in organized electric markets on
behalf of Duke Energy Corp., September 2007.

Order instituting Rulemaking to Consider Refinements to and Further Development of the
Commission's Resource Adeguacy Requirements Program, California PUC Rulemaking 05-12-013.
Principal author of SDG&E Track 2 Resource Adequacy Program Proposal, March 2007; principal
author, “Joint Pre-Workshop Comments of the California Forward Capacity Market Advocates,” May
2007, and "Proposal for a Forward California Capacity Market,” August 2007,

People of the State of illinois, ex rel. llinois Attorney General Lisa Madigan v. Exelon Generating
Co., LLC et al., FERC Docket No. EL07-47-C00. Affidavit assessing reasonableness of cutcomes in
the |ilinois power procurement auction on behalf of J. Aron & Company and Morgan Stanley Capital
Group, July 2007.

PJM interconnection, LLC, FERC Docket Nos. EL03-238-000 ef al. Affidavit regarding three-pivotal-
supplier market power test and scarcity pricing in PJM's energy markets on behalf of Mirant Energy
Trading et ai., May 2007.

Midwest Independent Transmission System Operator, FERC Docket No. ERQ7-550-000. Affidavit
regarding resource adequacy issues in ancillary services market design on behalf of Duke Energy
Co., March 2007,

PJM Interconnection LLC, FERC Docket No. EL05-148-000 ef al. Affidavit regarding redesign

of the long-tun resource adequacy market in PJM on behalf of the Mirant Parties, October 2005;
supplemental affidavit on behalf of the Mirant Parties, NRG and Williams Power Co., November
2005; presentation to FERC Technical Conference, February 2008; prefiled comments to FERC
Technical Conference Panel 1, May 2008, cn behalf of the Mirant Parties, Williams Power Co., and
Dayton Power & Light; prefiled comments to FERC Technical Conference Panel 2, May 20086, on
behalf of the Mirant Parties; supplemental affidavit cn behalf of the Mirant Parties, June 2006,
affidavit and reply affidavit supporting settlement agreement, September and October 2006,

Mystic Development, LLC, FERC Dacket No. ER06-427-000. Affidavit analyzing future revenues in
support of RMR filing, December 2005; supplemental affidavit, September 20086.

In re USGen New England, inc. Debtor. United States Bankruptcy Court for the District of Maryland,
Case No. 03-30445. Expert report on damage resulting from PPA rejection en behalf of USGen
New England, March 2008; supplemental report, September 2006,
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California Independent System Qperafor Corporation, FERC Docket No. ER0B-615-000. Joint
affidavit with Paul Kevin Wellenius regarding FTR allocations under new CAISO market design on
behalf of Powerex Corp, Juns 2006

Fore River Development, LLC, FERC Docket No, ERQB-822-000. Affidavit analyzing future
revenues in support of RMR filing, December 2005.

Assessment of the New York City Electticity Market and Astoria, Gowanus, and Narrows
Generating Stations. Report prepared for Morgan Stanley Senior Funding, Inc. related fo financing
for US Power Generating Co. and Madison Dearborn Capital Pariners 1V, L.P., January 2008.

Review of Initial Execution of Protocel for Implementation of Commission Order No. 476. Report to
FERC in Docket EL02-23-000, regarding operation of controliable lines between NYISO and PJM,
an behalf of Con Edisen, September and December 2005.

Honeywell International Inc. v. Sunoco, Inc. AAA Case No. 13 181 Y 02588 04. Expert report,
deposition and live testimony on contract energy pricing in petrochemicals, May 2005.

Con Edison Energy, Inc. v. IS0 New England, Inc. and New England FPower Pool, FERC Docket
No. EL05-61-0C0. Affidavit on behalf of complainant regarding bidding rules in capacity deficiency
auction, February 2005,

KeySpan Ravenswood LLC v. New York Indspendent System QOperator, Inc., FERC Docket No.
ELO5-17-000, Affidavit on behalf of Consclidated Edison Company of New York, Inc. regarding
retroactive damage claims from a capacity market, November 2004. '

Devon Power LLC st al., FERC Docket No. ER(3-563-030. Affidavit and rebuttal affidavit regarding
design of locational installed capacity markets on behalf of FFL Energy, April and May 2004;
answering testimony on behalf of Capacity Suppliers, November 2004; cross-answering testimony,
December 2004; supplemental cross-answering testimony, January 2005; deposition and hearing
testimony, February to March 2005; affidavit supporting Settlement Agreement, March 2006.

Appiication of Dominion North Carolina Power fo Join PJM as PJM South, North Caralina Utilities
Commission, Case No. E-22 SUB 418. Direct testimony and cost-benefit study on behaif of
applicant, April 2004; rebuttal testimony, December 2004; examination, January 2005.

Application of Virginia Electric and Power Company tc Join PJM as PJM Scuth, State Corporation
Commission of Virginia Case No. PUE-2000-00551; direct testimony and cost-benefit study on
behalf of applicant, June 2003; supplemental direct testimony, March 2004, rebuttal testimeny,
September 2004; examination, October 2004,

Consolidated Edison v. Public Service Electric and Gas Co. et al., FERC Docket No, EL02-23-000
(Phase 1}); direct testimony on behalf of Consolidated Edison Cempany of New York, Inc., June
2002 regarding transmission facilities contracts. Remand testimony, January to March 2003,

in the Matter of the Siting of Electric Transmission Facilities Proposed to be Located at the West 49th
Street Substation of Consolidated Edison Company of New York, inc. et al,, New York State Pubiic
Service Commission Case Nos. 02-M-0132, 01-T-1474, 02-T-00386, 02-T-00€1; testimony on behaif of
Consoiidated Edisen Company of New York, Inc., April 2002 (direct) and May 2002 (rebuttal).
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Testimony before the Rhode Island Special Legislative Commissicn on the Quonset-Davisville
Steamplant, January and Aprit 2002,

Testimony before the Committee on Caorperations, Rhode isiand House of Representatives,
regarding 2002 House Bill 7786, An Act Relating to Public Utifities and Carrisrs, April 2002.

Keyspan-Ravenswood, Inc. v. New York Independent System Operator, FERC Docket No. ELO2-
59-000, direct testimony on behalf of Consolidated Edison Company of New York, Inc. regarding
implementation of market power mitigation in installed capacity markets, March 2002.

DPUC Investigation Into Viability of Fower Stpply Contracts fo the Connecticut Light and Power
Commpany and the United lluminating Company, Connecticut DPUC Docket No. 01-12-05, direct
testimony on behalf of NRG Energy, Inc. and affiliates, February 2002,

Joint Study by the Department of Public Ulility Control and the Office of the Consumer Counsel
Regarding Electric Deregulation and How Best to Provide Electric Default Service After January 1,
2004, Connecticut DPUC Docket Neo. 01-12-08, direct testimony on behalf of NRG Energy, Inc. and
affiliates, January 2002,

The Narraganseit Electric Co. Rate Changes for January 1, 2002, Rhode Island PUC Docket No.
3402, direct testimeny an behalf of the Hon. John B. Harwood, Speaker of the House of
Representatives, State of Rhode Island and Providence Plantations, December 2001.

Wisvest-Connecticut, LLC et al., FERC Decket No. EC01-70-000, technical conference presentation
on behalf of NRG Energy, Inc. and affiliates, Septembker 2001,

New York Independent System Operator, Inc., FERC Docket No. ER01-2536-000, affidavit on
behalf of Censolidated Edison Co. of New York, the City of New York, the New York Energy Buyers
Forum, and the Assaociation for Energy Affordability, Inc., July 2001.

Testimony before the Committee on Cerporations, Rhode Island House of Representatives
regarding electricity restructuring; various dates, 2001,

Consolidated Edison Co. of New York, Inc., FERC Docket Nos. EL01-45-000 and ERO1-1385-000,
affidavit and rebutial affidavit (joint with William 5. Hieronymus) on behalf of Consolidated Ediscn
Co. of New York, March and April, 2001.

Joint Petition of Consolidated Edison Co. of New York, in¢c. and Entergy Nuclear Indian Foint 2, LLC,
for Authority to Transfer Certain Generating and Related Assets and for Refated Relief, NYSPSC
Case 01-E-0040, technical conference presentation on behalf of applicants, February 2001,

Profassional history

2009-Present Vice President and Practice Leader, Charles River Associates, Boston, MA
200320089 Vice Prasident, Charles River Associates, Boston, MA

2001-2003 Frincipal, Charles River Associates, Boston, MA

1985-2001 Managing Consultant, PA Consulting Group, Cambridge, MA

PA purchased PHB Hagler Bailly, formed by the merger of Hagler Bailly and
Putnam, Hayes & Bartfleit, where Mr. Stoddard had been a Frincipal.
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1993-1995 Senior Health Economist and Acting Managing Direcfor, Benefit Research
USA, a Quintiles company, Cambridge, MA

1890-1993 Senior Associate, Charles River Associates, Boston, MA

19851990 Teaching and Research Feilow, Department of Econemics, Yale University

1983-1985 Assistant Economist, Federal Reserve Bank of New York

Educsation

1990 M.Phil., Economics, Yale University
1986 M.A., Economics, Yale University
1983 B.A. summa cum laude, Amherst College; Phi Beta Kappa

1979 Diploma, Westerville {OH) South High School



Capacity Pricing for Load in ATSI Zone
Based on PJM Planning Year 2015/16 Base Residual Auction Results

Preliminary Zonal

Zone Capacity Price .
[$/MW-day] Scaling Factor
nm 3] (3
ATSI $294.03 1.06391
Notes/Sources

1. Columns {2}, (3} and (4) from PJM website_www.pim.com/markets-and-operations/rpm/rpm-auction-user-info aspx#ltem09

Base Zonal RPM

Capacity
Forecast Pool Price for Load Loss Factor
Requirement (FPR) (not Loss
adjusted)
4 (8)=(2)x(3)x(4) 1)
1.0859 $339.69 1.028658

File Name: 20120518-2015-2016-base-residual-auction-results.xls
2. Column (8) from PJM Open Access Transmisson Tarff, Attachment H-21, paragraph 3 : 2.736%

Loss Factor: 1/ 1

0.02786 1= 1.028658

AFR- 3

Capacity Price
for Load
(adjusted for
Losses)

(T)=(51x(6)

$349.43



2015/2016 DY BRA Load Pricing Results

IRM 15 4%
Pool Average EFORd 5.90%
FFR 1.0859
|RTO Reliability Requirement [MW] 1627774

Short-Term Resource Target [%] 2.5%)
Short-Tarmn Reseurce Target [MW] 4069, 4
Chbligation Peak Load Scaling Factor 7.07096]

AEA- 4

;___.9__ Capacity Price Components

Casts due to Extended,
Summer Resource Component due to | Costs due to Annual | Component due to
Locational Price Price Adder in Extended Summer | Resource Price Adder| Annual Resource | Component due to
LDA Base UCAP | System Marginal | Adder* Applicable constrained LDA Price Adder [MW- | in constrained LDA | Price Adder [$/MW- | Make-Whole [$/MW- | LDA Capacity Price
LDA Obligation [MW] | Price [$/MW-day] |to L D [$/MW-day]) [$/day] day] [S!day) day] day] MW-da;
| (i) 166,6230.6 118.54 $0.00] 32,711,782.44 16.08 0.00] $0.001 $0.001 134.62
IMAAC 68 742.2 118.54 §31.46 $0.00 16.08 .n_blcw 50,00 $0.001 166.08 :
EMAAC 37 440.5 118.54 31.46/ 0.00] 16.08) 50.004 $0.00 m& 166.08|
SWMAAC 16919.1 118.54 $31.48 0.00 16.08 50.00/ $0.00) $0.001 ._mm.ﬂ
PEPCO 7.709.3 118.54| 31.46 50.00, 18.08) $0.00 $0.00 0.00 66.08
ATSI 14,940 4 118.54 $186.08 $0.00 16.08 $322,189.38 $21.56 50.037 $342.30]
*Locational Price Adder with respect to RTO
Additional Additional
Additional Additional Costs due | Component dus o | Additional Costs due | Compenent due to Additional
L tional Price |to Extended Resource | Extended Resource | to Annual Resource | Annual Resource Additional Make- | Component due to
LDA Capacity Adder with Price Adder with Price Adder with Price Adder with Price Adder with whole Costs with Maka-whole with Preliminary Zonal
Price in EMAAC | Cleared Capacity | respect to EMAAC| respect to EMAAC respect to EMAAC respect to EMAAC respect to EMAAC | respecttc EMAAC | respact to EMAAC | Capacity Price [$MW-
Sub-Zone/Zone [ww) | Likis| [SIMW-day] [Siday] [SMW-day] [$iday] [SIMW-day) [$/day] [$iMW-day] day]
Rest of PS 3,088.6 . $0.00 50.00/ $0.00
PENORTH 3,641.2 $0.00| 0.00 $0.00
PS 6,729.9) 0.00f ... .. - 0.00[ .00 aﬁﬁ $0.00] . i Lz E
|Rest of DPL 3.114.1 50,00 | 0.00 $0.00
__u|_u_.mocd._ 1,722.1 a&v $0.00 | $0.00
OPL 4,836.2 e T T §0.00 30,00 __3e.00| sc.0of . $105.08
Short-Term
2015/2016 Prelim. Rescurce
2011 W/N Coincident | Zonal Forecast Peak Zonal Peak Load Procurement Target| Obligation Peak Base Zonal RPM Base Zonal UCAP
Zona LDA1 LDA2 LDA3 Peak Load [MW] Load Scaling Factor Foracast [MW] [MW] Lead Scaling Factor| Sealing Factor Obligation [MW]
AE MAAC EMAAC 2,520.0 1.08532 27350 74.2 1.01096 1.09721 3,076.7
AEP** 10,884.3 1.08817 11,626.3 315.6] 1.01086 1.07588; 13,078.0
APS 8,210.0 1.08614 87530 237.6 .01098] 4.07782 6,846.7
ATSI ATSI 12,620.0 1.05238 13.281.0 360.5 01096/ 1.06391 14.940.4
BGE MAAC SWMAAC 6,960.0 ‘.Em%_ 7.296.0 188.1 .01086] 1.06005)| 82099
COMED 21,480.0 1.09697 23,563.0 636.7] 1.01086 1.10900 28,507.1 E
DAYTON 3,180.0 1.10000 3,4880 95.0) 1.01056 1.11205 3.935.1
DEOK ** 4.413.7 1.07906 4,762.6 128. 3| 1.01086 1.09087
OLCO 2,800.0 1.08036] 2.968.0 80.6 1.01056 1.07198
DOM 18,530.0 1.06773| 20,3410 552.2 1.01096 1.19976
DPL MAAC EMAAC DPL 3,920.0 1.06505 41750 112.3] 1.01056 1.07672
JCPL MAAC EMAAC 5.960.0 1.08527 6,349.0 172.4 1.01056 1.07694 :
METED MAAC 2,800.0 106321 3.061.0 83.1 1.01056 1.10519 34435 B
PECO MAAC EMAAC 8,370.0 .07252] 8977.0 243.7) 1.01086 1.08427) 10,0587 K
PENLC MAAC 2720.0 .1156 m_ 5,029.0 82.2 1.01086 1.12581 34075 H
PEPCC MAAC SWMAAC PEPCO 6,600.0 1.03833 6853.0 188.0) 1.01086 1.04971 77083 F
PL MAAC 7.065.0 1.07346 7,584.0 2059 1.01086 1.08522 5,531.6 B
PS MAAC EMAAC PS 10,150.0 1.04670 10,624.0 288.4 1.01096 1.05817 11,9514
RECO MAAC EMAAC 400.0 1.05500 4220 11.5] 1.01098 1.06656 474.7
Notos: 139,583.0 149,500.2 4,069.4 | 166,630.8
 Otligation affected by FRR guaniities ] ] | | | |
The icad charges for Base Zonal UCAP Qbligations at tha Preliminary Zonal Capacity Prices exceed the sum of Resource Cradits, Maks-Whole Payments, QTU Credits and CTRACTR Credits as the Base Zonal UCAFR Obligations include uncleared Short-Term Resource Procuremeni Target with no
Resource Cradils,




PJM OPEN ACCESS

TRANSMISSION TARIFF

Effective Date: 6/4/2012



ATTACHMENT H-21

Annual Transmission Rates — American Transmission Systems, Incorporated
for Network Integration Transmission Service

. The Annual Transmission Revenue Requirements (“ATRR™) and the rates for
Network Integration Transmission Service are equal to the results of the formula
shown in Attachment H-21A, and will be posted on the PJM website. The ATRR and
the rates reflect the cost of providing transmission service over the 69 kV and higher
transmission facilities of American Transmission Systems, Inc. (“ATSI”), as
specified in paragraphs 2, 6 and 7. Service utilizing other ATSI facilities will be
provided at rates determined on a case-by-case basis and stated in service agreements
with affected customers.

. Network Customers with load in the ATSI Zone shall pay rates differentiated by
voltage level. Network Customers with load in the ATSI Zone shall pay the 138 kV
and above transmission service rate. Network Customers with load in the ATSI Zone
shall also pay the below 138 kV transmission service rate for their load that is served
or deemed to be served by transmission facilitics below 138 kV. In order to conduct
settlements for transmission service in the ATSI Zone, the procedures outlined below
will apply. An example calculation is provided in Attachment H-21A, Appendix B.

a. The Network Load for purposes of assessing the transmission service rate
for transmission facilities at 138 kV and above for a Network Customer
shall be equal to 100% of the Network Customer’s Network Load.

b. The Network Load for purposes of assessing the transmission service rate
for transmission facilitics below 138 kV for a Network Customer, other
than retail choice providers and providers of last resort (“POLR"), shall be
based on metered data adjusted for losses.

c. For retail choice providers and POLR, the Network Customer’s Network
Load utilizing transmission facilities below 138 kV shall be the Network
Customer’s monthly Network Load deemed to be utilizing transmission
facilities below 138 kV in cach state-approved service territory. A
Network Customer’s Network Load deemed to be utilizing transmission
facilities below 138 kV service in each state-approved service territory
shall be the Network Customer’s percentage of the Network Load in such
service territory multiplied by the total load deemed to be utilizing
transmission facilities betow 138 kV in such service territory, adjusted for
specifically metered load.

d. The percentage of load in each state-approved service territory that is
deemed to be utilizing transmission facilitics below 138 kV shall be
determined annually pursuant to an ATSI load flow analysis.

e. For ease in determining the amount of load deemed to be utilizing
transmission facilities below 138 kV for each state-approved territory,
billing factors for each territory shall be calculated annually, and
communicated to customers prior to each rate year (June 1 — May 31).
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Billing factors for specifically metered customers shall be communicated
confidentially. Billing factors for remaining customers shall be posted to
the PJM website. An example calculation of the billing factors is provided
in Attachment H-21A, Appendix B.

Within the ATSI Zone, a Network Customer’s peak load shall be adjusted to include
transmission loss percentages for 69 kV and above facilities applied to the measured load,
as well as any distribution losses as reflected in applicable state tariffs and/or service
agreements that contain specific distribution loss factors for the Network Customer. The
transmission loss percentage for load served utilizing 138 kV and above facilities shall be
1.486 percent, and the transmission loss percentage for load served utilizing both 138 kV
and above transmission facilities and 69 kV transmission facilities shall be 2.786 percent.

The rate and revenue requirement in this attachment shall be effective until amended by
ATSI or modified by the Commission.

In addition to the rate set forth in paragraphs 1 and 2 above, a Network Customer
purchasing Network Integration Transmission Service shall pay for transmission
congestion charges, in accordance with the provisions of the Tariff, and any amounts
necessary to reimburse ATSI for applicable sales, excise, “Btu,” carbon, value-added or
similar taxes (other than taxes based upon or measured by net income) with respect to the
amounts payable pursuant to the Tariff.

. Network Customers within the ATSI Zone shall be charged or credited, as appropriate,
for recovery of legacy MTEP costs, and for recovery of costs associated with Regional
Transmission Expansion Plan (“RTEP”) projects under the formula rate provided in
Attachment H-21A.

. Network Customers within the ATSI Zone shall be charged for recovery of costs
associated with exit fees from the Midwest SO, and PIM costs billed to ATSI as part of

the migration from the Midwest ISO to PJIM under the formula rate provided in
Attachment H-21A.

Effective Date: 6/1/2011 - Docket #: ER11-2815-004
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2015-2016 APM Base Residual Auction Planning Parameters

572312012

680092-vé

See note below on 5-23-12 update. i
RTO Notes:
I lled Reserve Margin (IRM) 15.4% 1. Load data: from 2012 Load Report.
Poqgl-Wide Average EFORd 5.80% 2. See "Net CONE" worksheet for Net CONE caiculations.
Forecast Pool Requirerent (FPR) 1.0859 3. Fixed Assowes Requremsant (FRA) load still in 5-year commitment perled is includad,
Demand Resource (DR) Factor 0.985 4-6-12 update includes {changes in input data are shown in red):
Fre[iminary Forecast Paak Load 163,168.0 |Additional FRR load olected by FAR entities on 3-7-12.
Shart-Term Aesource Procurement Target 2.5% Changes in CETO/CETL/Reliability Aequirements in LDAs.
PratClsaring BRA Credit Rate, SMW $35,2056.17 [Changes in Min Annual Resource and Min Extended Resource Requirements.
LOCATIONAL DELIVERABILITY AREA {LDA)
RTO MAAC EMAAC SWMAAC PS PS NORTH DPL SCUTH PEPCO ATSI
CETO NA 100.0| 3,860.0 4,720.0 4,600.0| 2,240.0 1,670.0 3,380.0, 5,280.0]
CETL NA 6,158.0 9,177.0 8,373.01 8§,220.0 2,972.0 1,822.0 6,522.0, 5417.8
Refiability Reguirement 177,184 .1 71,623.0 39,370.0| 17,238.0] 12,824.0| 6,462.0 3,062.0 8,973.0, £6,201.0
Total Peak Load of FRA Entities 13,2671 0 0 Q 0| Q [ 0 o
Prefiminary FRR Obligaticn i4,406.7 0 0 0 0 0 [ 0 0
Reliability Requiremsnt adjusted for FRR 162,777.4 71.,623.0 39,370.0 17,238.0 12,824.0 6,462.0 3,062.0 §,973.0 16,201.0
Shart-Tarm Resource Procuremant Targat 4,069.4 1,658.9 ©03.5| 384.2] 288.4 138.3 E5.6 186.0 360.5
Net CONE, $/MW-Day (UCAP Price) $320.63 $26761 $313.84 $267.61 $313.84 $2313.84 $313.84 $267.61 $358.22
Variable Resource Requirement Curve:
Peint {a) UCAP FPrice, $/MW-Day $480.96 $401.42 $470.76 $401.42 $470.76 $470.76 $470.76 $401.42 $537.33
Point {b) UCAP Price, $/MW-Day $320.63 $267 .51 $313.84 $267.61 $313.84 $313.84 $313.84; $287.61 §358.22
Poimt () UCAP Price, $/MW-Day $64.13 $E3.52 $82.77 $53.52) $62.77 $62.77 $82,77 $53.52 $7164
Pal ' t (a) UCAP Leval, MW 154, 4764 68,102.2 37,443.0 16,405.7| 12,202.2 6,155.7 2,916.8 8,663.7] 15419.3
Paint (b) UCAP Levsl, MW 160,118.5 70,584.8 38,807.8| 17,003.2 12,646.7 8,378.7| 3,022.9 B.864.7 15,980.8
Paint (c) UCAP Level, MW 185,7680.7 73,087.4 40,172.3 17,600.7 13,091.2 8,603.7 3,129.0 9,175.7 16,5424
Parlicipant-Funded {CTRs Awardad NA 159.0/ NA NA NA NA| NA NA NA
Pog-Clearing BRA Cradit Rate (LMT), MW $8,677.13 $10,980.00 $10,980,00 $10.980.00 $10,980.00 $10,980.00 $10,980.00 $10,980.00 $22,298.18
Pogt-Clearing BRA Credit Rats (E8), $/MW $9,955.20 $12,288.07 $12,258.07 $12,258.07 $12,258.07 $12,250.07 $12,266.07 §12,258.407 $23,576.28
Post-Clearing BRA Cradit Rate (ANL), $/MW $9,955.20 $12,258.07 £12,258.07 $12,258.07 $12,258.07 $12,258.07 $12,258.07 $12,258.87 $26,132.40
Min Ext Summer Resocurce Reg'ment, MW 155,315.7 51,654.9 28,1221 7,969.8 5,887.9 3,148.8 1,099.6 2,037 10,039.5
Min Annual Resource Rag'ment, MW 146,454.9 58,4963 24,384.6 6,593.1 4,808.2 25868 894.0 1,186.0 9,226.9
FRR Load Requiremsents:
Min % Interral Rescurce Reg'ment NA 98.7%, 83.5% 57.7% 67.2% 83.1% 47 2% 32.9% 74.8%;
Min % Cxt Summer Resource Reg'ment 95.0% 86,4%) 71.4%) 48.2%) 45.9% 48.7% 45.9% 22.6%, 62.0%
Min % Annual Resourcs Heqment 82.1% 81.7% €2.0%| 38.8%| 37.5%)| 40.0%) 20.2%| 12.2%; 57.0%
LOA CETC/CETL Cata; Zanat Peak Loads, Base Zonal FAR Scaling Factors, and Zonal Short-Term Resource Procurement Target.
* {Asterisk} — LDA has adequate inlerna} resources to meet the retiability criterion.
DPL and PS Zonal peak loads and Short-Term Resource Procurament Targets include the corresponding DPL SOUTH and PS NORTH valuas.
CETL 2011 Zonal WN| Protiminary | Basezonal | SnortTerm | FAR Portion of |Preliminary Zonal
LDAZons|  CETO {Changes | OETL' OETO (" icidont | Zonal Peskc | FRA Scaling | .| tha Pr ¥| PeakLoad
ahown in red) Ratie Peak Loads | Load Forecast Factor Procurement Peak Load Forecast la:s
Target Forecast FRR load
RTC NA NA NA 161,996.0 163,168.0 NA 4,069.4 13,267.1 149,900.9
AE 760.0 > 8740 > 115% 2,520.0 2,735.0 1.08532 74.2 0.0 2,735.0
AEP 580 > B67.0 > 118% 22,460.0 23,981.0 1.06817 3156 12.364.7 11,626.3
APS B840.0 > 966.0 > 115% 8,210.8 8,753.0 1.06614 237.6 0.0 8,753.0
ATS| 5,280.0 5417.8 103% 12,6200 13,281.0 105238 3605 o0 13,281.0
BGE 3,630.0 > 41745 > 115% 6,960.0 7,298.0 1.04856 188.1 0.0 7,288.0
COMED 1,740.0 > 20010 > 115% 21,480.0 23,563.0 1.08697 §39.7 8.0 23,663.0
DAYTON 440.0 = 506.0 > 116% 3,180.0 3,498.0 1.16000 §5.0 0.0 3,488.0
DEOK 2,840.0 > 3266.0 > 116% §,250.0 5,665.0 1.07908 120.3 a02.4 4,762.8
OLCC 1,370.0 > 1576.5 > 115% 2,800.0 2,960.0 1.06036 808 .. 2,980.0
DOM * * NA 18,530.0 20,341.0 1.06773 §82.2 0.0 20,341.0
DPL| 1,230.0 > 1414.5 > 115% 3,820.0 4,175.0 1.08505 113.3 G.0 4,175.0
DPL SCUTH 1,510.0 1,822.0 121% NA 24177 NA 85.6 &.0 2417.7
JCPL| 3,530.0 > 4058.5 > 116% 5,960.0 6,340.0 1.08527 172.4 0.0 6,349.0
METED 1,070.0 >1230.5 >115% 2,800.0 3,061.0 1.08321 831 0.0 3,061.0
FECG 2,490.0 > 2863.5 > 1168% 8,370.0 8,977.0 107252 2437 0.0 89770
PENLC 880.0 > 10120 > 115% 2,720.0 3,020.0 1.11360 822 0.0 3,029.0
PEPCC 3,380.0 §,522.0 193% €,600.0 €,853.0 103933 186.0 G0 €,853.0
PL (incl. UGH 500.0 > 575.0 > 115% 7,085.0 7.564.0 1.07346 205.8 0.0 7.684.0
PS 4,600.0 8,220.0 135% 10,150.0 10,624.0 134870 288.4 0.0 10,824.0
PS NORTH, 2,240.0 2,972.0 133% NA 5,004.2 NA 138.3 0.0 5,004.2
RECO NA NA NA 400.0 422.0 1.05500 11.5 0.0 422.0
EMAAG 3,660.0 9,177.0 238% NA 33,282.0 NA 803.5 0.0 -
swhaag| " Z7e00 83730 7% NA 14,1510 NA 284.2 00 Vaed o slocate
Westarn MAAC * * NA NA 13,674.0 NA 371.2 0.0 Resource
MARG] 1000 5.166.0 8156% NA 61,107.0 NA 1,658.9 0.0 Procurermen! Taigel
Wegtern PJM 4,440 >5106.0 > 115% NA §1,720.0 NA 1,858.3 13,2671
Limiting conditions ak the CETL for madeled LDAs:
LDA Limiting Facility
MAAC| Loudoun - Brambieton 500 KV line.
EMAAC| Peach Botlom - Limerick 500 KV lihe.
SWMAAC| Voltage drop at Brigbian 500 kY.

PS

Cedar Greve F - Cliffon K 230 kV fine.

PENORTH

Cedar Grove F - Clifion K 230 kV lins.

DPLSOUTH

Wye Mill - Long Wood 69 kV line.

PEPCC

Voltage drop at Brighton 590 kV.

ATS|

4-17

South Canton 765/346 kV transfermer.

-12 Update: SWMAAC and PEPCO CETL values and limiting faciity were updated based cn carrected rating on Pleasant View - Edwards Ferry 230 kV line.

5-2

-12 Update: Added FPost-Clearing BRA Credit Rates,
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New Key Transmission Upgrades included for 2015/2016 modael

Upgrade iD Description Transmission Owner
b0487 Consiruet a Susquehanna - Roseland 500kV circuit {PPL 500 kV equipment) PPL
bO878 Build a new Wye Mills-Church 138 kV line DPL
1197 Reconductor the PECO portion of the Burlingten - Croyden circuit PECC
b1197.1 Reconductor the PSEG pertion of the Budington - Croydon gircuit with 1580 ACSS PSEG
b1224 Install 2nd Clovar S00/230 kV transforrer and a 150 MVAr capacitor Dominion
1251 Hebuild the existing Baglay - Raphasl Ad. 230 kV lins to doubls circuit 230 KV line BGE
b1251.1 Reconfigure Ranhael Rd. to terminate new circuit BGE
Build new Hayae 345/138 kV substation with new 138 kV lines to: Greenfield #1, Greentfisld #2, and
b1281 Avery. ATSI
b1282 Build Beaver - Hayes - Davis - Besse #2 345 kV line ATSI
b1283 Loop the Chamberlin - Mansfietd 345 k¥ line into the Hanna 345 kV substation ATSI
1300 Reconductor the East Frankfer - Goodings Grove 345 kv 11801 line ComEd
Convsant the existing 'D1304' and 'G1307" 138 kV circuits betweesn Aoseland - Kearny- Hudson to
b1304.1 230 kV operation PSEG
Expand exdsting Bergen 230 kV substation and reconfigure the Athenia 230 KV substation to breaker
b1304.2 and a half schema PSEG
b1304.3 Build second 230 kV undergraund cable from Bergen te Athenia PSEG
b1304.4 Build second 230 kV undarground cable from Hudson to South Watsrfront PSEG
Build 2 new 230 kV line North Annz - Oak Green and instail a 224 MVA 230/115 kV transfarmer at
b1321 Cak Gresn Dorvinion
b1328 Rebuild 15 miles of line #2020 Winlall - Elizabeth City with a minimum 300 MVA rating Dominien
Uprate the 3.63 mile line section between Possum and Dumities substations, replace the 1800 amp
b1328 wave trap at Fossum Point Dorrinion
b1331 Build a 230 kV line from Shawboro to Aydlett tap and connect Aydiett to the naw ling Daminion
b1383 Install 2nd 500/138 kV transtormer at 502 Junction APS
1398 Build bwo new parallel underground circuits Irom Gloucestsr to Camden (via Cuthbert Blvd) PSEG
b1398.3 Build a sezond 230 IV paralle! overhead circuit from Micklaton — Gloucestar PSEG
£1368.4 Reconductor the existing Mickleton — Glougester 230 kV circuit {PSEG portion) FSEG
b1328.5 Reconductor the existing Mickleton — Gloucester 230 kV circuit {AE portion) AEC
£1388.8 Racondueter Richmend — Wansata 230 kV and replace terminal equipments at Wanesta substation PECO
Add a 3rd 2250 MVA 785/345 kV transformer at Sullivan station and 345 KV switching changes at
£1485.1 Suflivan/Breed AEF
Add an Additional 765/345 KV transfermer at Baker Station. Replace Baker 345 kV breakers 'G',
b1495 'G2', 'J1°,'G1, Y, and 'J2'. AEP
b1507.1 Mt Storm - Doubs 500 KV transmission line rebuild in both West Virginia and Virginia Dominion
b1507.2 Terminal Equipmsnt ungrade at Doubs substation APS
b1507.3 Mt Starm - Doubs transmission line rebuild in Maryland APS
b1508.1 Build & 2nd 230kV Line Harrlsenburg to Endlass Cavarns Dominion
Upgrade the PSEG portion of the Camdsn - Richmond 230 kV cirauit to s wire conductor and
b1590 replace terminal squipments at Camden PSEG
b159C.1 Upgrade the PECO portion of the Camden - Richmend 230 kY to a six wire conductar PECO
b1659 Establish Sorenson 345/138 kV station &s & 785/345 kV station AEP
|21663 Install a new 7657338 kV transformar at Jackson Ferry substation AEF
Eﬂ?&? Wreck and rebuild 7 miles of the Dominion cwned section of Cloverdale - Lexington 500 kV Dominion
b 1798 Build a 450 MVAR SVC and 300 MVAR swilched shurit at Lougour: 500 kV Dominion
b1799 Suild 150 MVAR Switched Shurt at Pleasant View 500 kV Dominion
b1851 Build a 250 MVAR SVE at Altoona 230 kV ME
lﬂui d a 300 MVAF SwWitched Shurt al Doubs 500 KV and Increase (~50 MYAR) In size the existing
h1803 Switched Shunt at Doubs 500 kV APS

Now Key Transmission Upgrades added since Posting Planning Parameters onJFebruary 1, 212

ihstall a 2™ 345/138 kV transformer at the Allen Junction station. ATSI
Loop the Homer City-Handsome Lake 345 kV line into the Amstrong substation and install a
345/138 kV transformer at Armstrong. APS
Install a 138/69 kV fransformer at the Avery statioh ATSI
Upgrade terminal equiprnent on the Avon — Crestwood 138 kV line. ATSI
b1837 Replace breaker risers at Marlows 138 kV and wave traps at Marlewe 138 &V and Bedington 138 kV APS
rnstall 2 2™ 345/138 kV transformer at the Bayshore gtation ATSI
Create a hew Harmon 345/138/80 kV substation by tooping in the Star — South Canton 345 kV line ATSI
Build a new Harmon — Brookside/Longview 138 kV line. ATSH
Install a 345/138 KV transformer at tha Infand G-11 statior ATSI
install a 138 kV circuit breaker at the Inland Q-11 station ATSI
install a 100 MVAR capacitor bank at the Maclean 138 kV station. ATSH
Groats a new Northfield 345 kV switching station by lsoping in the Fastlake - Juniper 345 kV lina
and the Perry - Inland 345 &V iine, ATSL
Re-conductor the Galion — GM Mansfield 138 KV line with 477 ACSS ATSI
He-conductlor the Galion ~ Leasida 138 kV lne with 336 ACSS. ATSI
Hebuild the South eanton —Harmen 345kV line, ATSI/AEP
1609 Construct Four Mile 230/115 &V substation PN
50365 At the Star 345 kV substation, add 2 150 MVar cap banks {300 MVAR tolal) ATSI
50368 Hanna 345 KV substation - add 2 150 MVar cap banks {300 MVAR tolal) ATSI
50368 thatall S0 MVar permanent cap bank at Ciark 138 kV station ATSI
Burlington - Creydon 230 kV upgrade PECO/PSEG
bi588 Reconduclor the Eagle Point - Gioucester 23G &V circuit # 1 and #2 with higher cohductor rating PSEG
Key Transmission Upgrades included for 2014/2015 model but not included for 2015/2016 model
bo264,1 Build Jack's Mountain 500kV substation - Tap the Keystone - Juniata and Conemaugh - Juniata
500KV, connsct the circuits with a breaker and half scheme, and install new 400 MVAR capacitor PENELEC
bO363 Install 100 MVAR Fast Swilcheq Capacior Banks al Jack's Mowuntaih S00KV subgtation PENELEG
bO370 Install 500 MVAR Fast Switched Capacitor Banks at Jack's Mountain S00kV substation PENELEC
Bulld & 2rd Vienna-Steels 230 KV line PL

lEOS?7
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a2 Issues Tracking

* Open Issues
— None

* New Issues

PUME2012
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Deactivations received since 11/1/2011

b ____mmacmmﬁma

0 l'zone ‘Deactivation _omnm_m____m_

Glen Gardner CT 1, 2, 3, 4, 5, 6,

7,88

Bergen 3; Burington 8; National
Park 1; Mercer 3; Seawaren 6

Chesapeake 3 & 4

JCPL

PSEG

DOM

5/1/2015 Reliability Analysis Underway
6/1/2015 Reliability Analysis Complete. Impacts identified and expected to be

resolved in three - four years. Working with affected TO to finalize
upgrade schedule.

12/31/2015 Reliability Analysis complete. Impacts identified. Potential
upgrades under review
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V- DOM (Dominion Resources) Deactivations

Chesapeake 1 & 2; Yorktown 1
Requested deactivation date: 12/31/2014

Chesapeake 3 & 4
Requested deactivation date: 12/31/2015

« Initial analysis identified potential issues
— Proposals for solutions received from LS Power and Dominion

PihMeaz012
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ATSI/ APS (FES) Deactivations — Initial Results
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- FES (APS) Deactivations

Albright 1, 2, & 3; Rivesville 5 & 6; Willow Island 1 & 2
Requested deactivation date: 9/1/2012

« Existing Project b1142 - Reconductor the Bartonville —
Stephenson 138 kV; Stonewall - Stephenson138 KV line
— 1S Date can be advanced to 6/1/2013

» Voltage issues may be resolved through either a revision
to the Belmont SPS or installation of capacitors at
Belmont 138kV

PUMez012
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2012 RTEP - Renewable Portfolio Standards
Scenarios

PJM@2012
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a8 RPS - Scenario #1

* Assumptions
— Assume RPS supply from PJM resources
— 7 GW Offshore
— Study year: 2027
* Analysis
— Reliability Analysis
* Generator Deliverability (50/50 load level)
+ Common Mode Outage test (50/50 load level)

— Market Efficiency Analysis
+ Security Constrained Optimal Power Flow (SCOPF)
» Production cost simulation using PROMOD
* Result
— Thermally overloaded facilities
— Congestion $'s
______— Develop transmission overla

PJMEZ2012
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y- YO RPS - Scenario #3

« Assumptions
— RPS Source from Neighboring Entities
— Otherwise, same as RPS — Scenario #2 (assume 0 offshore)

— The remainder of the state target RPS will be sourced from
inland PJM resources

* Neighboring Entities
— Assume 40% of the PJM RPS supplied from renewable wind in

the Midwest ISO (MISO)
» Assume DC injection points from MISO to PJM
* Injection points to PJM to be determined

PUME2012
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- % High Load Growth

« QOverall Assumptions
— 2012 PJM Load Forecast Report
* 15 Year Load Forecast
* Include Demand Response (DR) and Energy Efficiency (EE)

— PJM Load Forecast based on Moody“s High Economic Growth
Forecast

— 2017 RTEP Base Case
* Analysis
— Reliability Analysis
* 15 Year Analysis

« Result

— Thermally overloaded facilities with and without the high load
growth forecast that demonstrate the relative impact of the
alternate forecast

P UMEL012
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.W\ o At-Risk Generation

* Purpose
— ldentify potential regional and local reliability concerns

* Overall Assumptions
— 2016 RTEP Base Case

— 2012 PJM Load Forecast Report
* Include Demand Response (DR) and Energy Efficiency (EE)

* At-risk generation
— Announced retirements
— Coal Plant Size and Age
— State agency feedback
— Media publication
— Other at-risk

PUME2012
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V- 4 2012 RTEP Scenario Analysis — Status & Next Steps

« Data
* Assumptions

* Analysis

» Resulis
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- % ComEd Transmission Zone

Muwmuo m,wsa.am Spring fg
m neofilfe Cigo-1Archer | . -

« Light Load Voltage Violation

» High voltage at Kendall and _ sa%s ixghocoet
R79 Tap 345kV buses for
the loss of Kendall County —

Lockport 345KV line
(#10805)

* Install a 345 kV normally
closed bus tie CB at Kendall |
County (B1886) Marseies

i

[
_.mm%_m Pumping Station

L
« Estimated Project Cost: ickorkbo Creoi LEGEND
. s  Subs ldentified Transmission Lines
%N@?\_ Substations B ')
DV &
138 kv .
» Expected IS date: o W \/ zow m@“
03/01/2014 M MM”HH N/ 345kv %o
- ey Y/ 500Ky
\mw / e ® 785KV ,/\“ sk
R79°>ToF Crop w\, S S HVDC

PJUNE2012
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Py

* Cancel Baseline Project

» Cancel B1266: Normally close
345 kV BT 2-3 at TSS 103 Lisle,
replace one 345 kV circuit
breaker on BT 1-2 at TSS 103
Lisle

» Advance the Expected IS date
of B1844 and B1845 to
06/01/2015

Reconductor 2.4 miles of 138
kV line 10302 from TSS 103
Lisle to York Tap with
ACSS(B1845)

Reconductor 2.1 miles of 138
kV line 10301 from TSS 103
Lisle to York Tap with
ACSS(B1844)

ComEd Transmission Zone

5. mﬁﬁ §o. Barbett LL Nordic Norridge
Glettidle Heights _
N M Franklin Park
! i .
Grace AVAddison Church Rd,
ombard
‘ s : : 1 Etmhurst S e
| PRasant il ] O 7 Berkeley  Oak Park
Glen El - Bellwood
West Oﬁuo en =n
“ M Qakbrook La Grange Park
%m@ﬂ% York Center Ridgeland
# Lisle “ JEEEEwR ® Electro-Mative
ﬁx LEGEND kgﬂﬁmﬂﬁ:m w . zh e L ggoor
*  Subs identfied - A apeey Tost Lab
- Substations \ coere
kv b
o 115kV & L -
seicr \\ Waodridge Willgs# Springs :
\ Dewners Grove Senitary Distric 27 Clearihg
o 230V \\ 7
© 345kV
s S00KV Burr Ridge
A & 765kv

Transmission Lines
KV

AN
A

115

2 -Argor

\\Qﬂm.. Steel

Bolingbpgok

Royce
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» Common Mode Violation

« The East Lima 345/138KV
transformer #2 is overloaded for
the loss of the East Lima —
Fostoria Central 345kV line with
stuck break at East Lima 345KV

» Switch the breaker position of
transformer #1 and SW Lima at
East Lima 345kV bus (B1883 )

« Estimated Project Cost: $1.0M

« Expected IS date: 06/01/2016
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APS Transmission Zone

niietam |

Project Replacement

Cancel Project b0676.1:

Reconductor Doubs - Lime Kiln

ey

(#207) 230KV

&.m.wm_‘m: - \mxm.__a\ st
Estimated Project Cost: $3.5M eperdstown
Expected IS Date: 06/01/2013 Opequon
Kearneysville
Sleepy Hollow
Inwood

Replaced by B1832:
Replace the 1200 A line side and

bus side disconnect switches with e

1600 A switches, replace bus side,
line side, and disconnect leads at

Catoctin
East _ agersiown _ Carroll
\.ﬁ ,_.N:__.wa Portland Cement
.Qo_ Farm ‘ .
outv.ﬂ_ Doro g&?@ﬁhﬂéﬂ@ RPN i......,..n;L.i.. .
. ™ BGE
.ﬂ ~_Monocacy
N Jsoerclagiagaaa LM Al
. ain = zm—r_. [ ke
) Y _
wﬂ.__sm Kiln /
~ Doubs %
_mmgmnuq¢znm._

Lime Kiln SS on the Doubs-Lime LEGEND
Kiln 1 (207) 230 KV line terminal.. *  Subsidenified Transmission Lines
. ) Substations . 69
Estimated Project Cost: $0.12M s BkY  sky
Expected IS date: 06/01/2016 o 198 KV Hroasant View °
\ ameky < 230KV g [P\ Ashbarn Bells Mill
- W 35KV feaudeadsseCco - Bethesda
s 500k BRI 1Y) W ,
66 kv - reenwayin Van Ness
\/ TE5KV e Dranesville
* 7B RV m Srfiing P8
L RVDE

m fyndon Park S~ CIA
?%m@mgﬁ § Bramj anoﬁn....n s ...“.amﬁmsx\vw.ﬁ%.mv Jenth Q..




OOy

omw /\ ] P S 0w 4 ——
51 ,ch |
saury co..mmmecn# Hap e ey
o | e g n,
‘..imm..w. -] M .
- f Hoa
N | Bune; Apioey
oo e e [EWiay) pejepdn 0} anp
¥20 yoryg N
| Pauinbg, 486ug) oy Pafosy
%0 voug £L02/10/90 -9leq gy P8)oadxg A
AVAN Json Josfo.4 Paleussg A
— B0 yogg
T— 1B Joyeoq A 00g 1708 arowa,
‘ pue Sioxesiq oy 00S 1ngy ejsup  ,
PEOY yorsaayy Puesaguun, .. Sinasay ..Mw. —\N F FQ wom.\. o....& ~ mocmo h
 [BMeipyyma Psloly
mcoN co_mwwEch ] wa<

%4



Duke Energy Ohio Kentucky

PaM TEAC
. ) FURe2Z012

03/15/2012




Bunesw z|0z |udy Ji8y) Je pleog
Ard 8u) yiim pamsiaal a4 [|im Jey) sepeibdn sulisseq (MO3A)
Ajonuay oy Abiaug ayng sy |Ie1ap sepl|s buimolio) ayl
uokeq 0} %21 pue MOIQ O %92 86 paYeoole ale 2019 PUe '€ .0/18 '220418 7120019 .
doo| A 69 Sy aunbByuodsy  $°20/19 -
allysyiag - UMOIMBN dUll A\Y 69 MBU B PPY  €720/19 —
UOJBUIYSEAA “JN - UMOIMBN BUIf AX 9 MU B PPY  Z°20/L9 —
uolle}sgqns UMOMMSN 1e Jawlojsues) AY 69/8€L B PPY  L°20LL0 —

apelbdn Buimoi|o) ay) Jo uondeoxs
9y} UM 2U0Z HOIA 8U} 0} %001 St d31H dU} Ul uoisnjoul Joj [eAroidde
slabeuejy Jo pieog Nrd 10 8)qibie sepeibdn YOI |e 404 uoneso|e 1s0) —

siebuey
JO pieog INrd @24l wods Jybnos aq |im sapelbdn assyy Jo jeaocidde
210z ‘| Aenuep uo auoz YOI a1 JO uoneibojul ayj UBAIS) .

palnuapl sepelbdn Aljigelas suleseyqg .

JU=211nd pue
d31¥ 110 8U} 40} INrd Jo Yed paiapisuod sem auoz YO3d ayl -

Arewwng Ajjiqeljay sulleseg YOI B -4



.W\ Duke Energy Ohio Kentucky Transmission Zone

+  Common Mode Violation

*  Todhunter 345/138KYV transformers
15 &17 are overloaded for breaker
failure operation of the Todhunter
345kV Breaker 1385 or Breaker
1387.

* Recommended Solution:

*  Reconfigure the Todhunter 345KV
ring bus (B1573)

»  Estimated Project Cost: $1.325M

+ Expected IS date: 06/01/2014
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+ Common Mode Violation

«  The Todhunter - Trenton 138kV
circuit (#3284) is overloaded for
several multiple facility
contingencies.

« Recommended Solution:

*»  Re-conductor the 5 miles circuit with
the 556ACSS conductor (B1576)

» Estimated Project Cost: $1.05M

« Expected IS date: 06/01/2013

Duke Energy Ohio Kentucky Transmission Zone
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.W\ Duke Energy Ohio Kentucky Transmission Zone

: TR
» Proposed Solution (cont*d). LEGEND N
: ‘ Collinslille *  Subsldentfied Transmission Lines |
— Revise the reclosing on the Terminal J Trentol Substations kv
138 kV breaker ,903"to 15 seconds Wood{ K /\ 768 '
(b1554) ¢ ey A\ 500 \
. . . i 15xv FaE T
- Revise the reclosing on the Terminal 138KV A 230 -
138 kV breaker ,910"to 15 seconds _ M : o 230y a8
AUA mmmv P Drewershurg m_.._w.__jmoh_nos & 345KV A s
+  Estimated Project Cost: f Fairfieldpgg O22HH L oo A e
- $250 K for each new breaker N eSO ey MulhauseKemEa? —
—  $0 to revise the reclosing N N ,." Cormnell X
+ Expected IS Date: N\, 5 . _ Mapleknot  Evendale Montgomery
) N\ ] Reading  Remingid
~  12/31/2011 — for breakers 903 and 910 J Morgeh  Terminal _/®  DeerPark

~  12/31/2012 - for breakers 914 and 919 ™~___ Cedarvill

—  12/31/2014 — for breakers 913 and 906
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Duke Energy Ohio Kentucky Transmission Zone

Expected IS Date:

12/31/2011 — for breaker 927
12/31/2012 — for breakers 806 and 928
12/31/2014 — for breakers 804 and 904
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Duke Energy Ohio Kentucky Transmission Zone

bt 1

ada

Subs Identifed Transmission Lines

765
500
345
230
138
15
69

:

. € h Rd .‘ :
Proposed Solution (cont"d): ’ LEGEND
-~ Revise the reclosing on the Todhunter : West Manchesier, Substations kv
138 kV breaker "911"to 15 seconds : | LewiSburgyBraoky A
AU._ mmmv umng Lebgnon== mwwu< A\
Estimated Project Cost: 7 Derty _ua_ujs e »
—  $250 K for each new breaker ) eamdeh,” “Gama 230k
— i i “ratis o s
$0 to revise the reclosing arisie mcu ,e,, : MMQH A
Expected IS Date:
College Corner & 765KV
- 12/31/2011 - for breaker 911 1\
—  12/31/2012 - for breakers 927, 929, and |
937 m Collinsvitle | Arneo Steel
—  12/31/2013 — for breakers 931, 919, : "Todhunter :
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- % Duke Energy Ohio Kentucky Transmission Zone

«  Common Mode Violation

LEGEND
Ik
- The Circuit 4515 Miami Fort - | Sbsttm " enemissionLines |
Terminat 345kV circuit is overloaded oo e A W A 7 /
for the tower contingency of losing \ﬂ/ Woodgdal wwwmw A\ 500 \
both circuit #4561and circuit #4562 ~7 » - -
Ml Lagy 138 B
« Recommended Solution: Bishop HMH S\ s
* Replace wavetrap and line switch CHamiton |, e 69
(B1704) Fairfeldyya °E2 P Gy
\ , zc_smcmmwxmavm_. Comell
»  Estimated Project Cost: $0.104M / \ 4 Maplektol  Evendale  Montgo

+ Expected IS date: 06/01/2013

: ) 3 Reading  Remingtgn
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«  Generator Deliverability Violation

+  The circuit 4562 Woodsdale -
Todhunter 345kV circuit is

overloaded for the loss of circuit
#4561

*» Recommended Solution:

 Replace wavetraps and line
switches (B1706)

»  Estimated Project Cost: $0.21M

*  Expected IS date: 06/01/2013

Duke Energy Ohio Kentucky Transmission Zone
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.W\ | Duke Energy Ohio Kentucky Transmission Zone

« N-1-1 Thermal Violation
* Port Union — Hall — Fairfield
138kV line is overload for the

loss of circuit 1689 and circuit
3889. - Collingville

» Create a ring at Fairfield 138kV qumﬁ_q&m
substation (B1726) o/ Dicks Creek
. Split Circuit 3886 (Willey — M ethany
Mulhauser 138kV) and land ﬂ\ Bishop Bort Union w
both ends in Fairfield (B1726.1) Fairield_ Hatl "¢ oo o
+  Close circuit 9787 (Willey — ey ANE omper
Mapleknoll - Mt Healthy — e Mapleknoll  ‘Evendale o
Finneytown — Terminal 138kV), Morgan  pietoun oo REmIET N\
which runs normally open at Mt~/ i kel R Feid LEGEND
_m e .Hm_._“_‘._v_\“ AQW ”u NN@N—NO m %u_._/\_ a.it\i\ mooMM:mNMwW“OmMMMmdx m_.”um M.Mw H:ﬁﬁ ._J_,J‘m.ﬁamM“H\u_oz Lines
. stimated Project Cost: Miarpf Fort ~ Brighton owlown | ¢ eoxv \/ 15k
« Expected IS Date: 6/1/2016 £ . oam_‘mm%oa | Tomew 138 kY
i : : , 138KV \/ 230kv _/
. ° 230KV \ /
W:Mfffff . Erlanger | o Nm HM ”u
BN mfi T orc| © 0KV \/ 165 kv
W ~, \\\wunwg?j?} A * Tk “/ HvDC
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- % Duke Energy Ohio Kentucky Transmission Zone

« The Todhunter 138kV
breaker ,925%is
overstressed

» Proposed Solution: Revise
the reclosing for Todhunter
138kV breaker , 925" (b1644)

+ Expected IS Date:
6/1/2016

College Corner

S\mmguzocmm

Morgan

Miami Fort

: 3 m& m._ { ) i i NS Lodsy
E bms_o [ LEGEND
*  Subsidentified Transmission Lines
Samwzmanamwﬁm { ] Substations Y
ville_§ kv A\ 785
> BYkY /500
A 114 \/ 345
; 138KV AR
ﬁmaam%\ 7 o 230KV 138
¢ @mzm FAN, b o s
1 Om:wmnm,m:u b AL »
cd > 500KV - g
w * 765KV o T
Collinsvil m o~
oflinsville m .
Armco Steel
Todhunter
Trenton ® - Dicks Creek
—_ Woodsdale
Millikin
Bethany
Bishop e
Hamilton DEOK
+ Witley MulhauserKemper
Cornell
Mapleknoll Evendale Montgo

T %

Mt. Healthy Reading Remingt

La E_mom:@

, RochelleAshfand, edbank
Brighton Charles \ ‘

PIMD2012
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- % Short Circuit Fault Duty Near PSEG / ConEd Interface

* Problem: Simulated fault duty exceeding 80 kV
near the PSEG / ConEd interface

« Potential solution for consideration:

— Reduce short-circuit levels at Hudson by 15kA by
converting the PSE&G to ConEd interconnection from
AC to DC

v’ Alternative 1: Back-to-Back DC Conversion

v’ Alternative 2: Simplified DC Conversion




OB d

AJI10B]|011U0D BJoW S8pINcId (Z
PUOD pUB UOSPNH 18 SWa|qoid JINDJID-UoYS SaA|0S9Y (|
:sjyouag

SYVd 2A0WaYy

SUOIJE]S JOLBALOD YoB(-0)-3Deyg

L eSS
OV | _

18A1y uospnH

MNISYE nbBeurey

\4 MAI0LZ UOSpnH

N 00€$ 11500 108[0id pejewnsy
OV ulewsal pinom ¢0ve-0 8 20¥E-9 11 dAljeuIe)Y

SVELIBIU] PIUOY / DTSd JE8N AinQ yne4 1nduiY Hoys A



- = Short Circuit Fault Duty Near PSEG / ConEd Interface

Alternative 2: Two HVDC circuits would replace B-3402 & C-3403
Estimated Project Cost: $510 M

Hudson 230kV \

hew

/ _nm:.mm.: 345kV

w R e i A <HH
: — | m : A,
L. - L.
convertor station m convertor station
Remove 230-345kV - Remove PARs
autotransformers

Benefits:
1)} Resolves short-circuit problems at Hudson and ConEd
2) Provides much better controllability on the B&C circuits




20AH

: MG e
Msas NN A 65
B mogs A AM00s o
nigre [/ MoK e
moge AN Mmooz o | puoanny
AXBEL 2981 . ) .

Mgk A ANGLL o
6 - suopeisqng \.\.\\W\_mr_u\woo c@ﬁ:_.._

$IUIT UOISSIWISUBIL DayIusp: sgns e

. - AemAeg
oNFOFT Y03y :mmoo
B ) 9& ,.ﬁoz
e S o \ ,. mccoxmm‘ - id shug on.. ﬁm Emwn:aqw

o * feg x._.mgmzm:maum __Embuu.

u:mmtmn_ .

Sl TR s

suIAnE

ume 4
SUIOGIMEH]

aoelBu| Al YIOA MON



Supplemental Projects
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- % PSE&G Transmission Zone

. PSE&G Reliability: =1 ).
. . ‘ye L South Mahwah Rockland .
* To improve reliability due | _ Westcheder
to failure of the Waldwick — _ \Allendale ) w
A_U_m_.dmmmmmmw,v:@_m Regulator — Waldwicky| Hillsdale
« Replace the Waldwick S o BE |
as5aic e e I 3 .,
Phase Angle Regulator : v 0 | a1
Amnwwmﬂv Amowmwv .\/, w 0 e ew Milford _..W,..
« Estimated Project Cost: __ {isckson R |
Montville ! Bro
$30M 9 e Kulter Rd. , . m\
JOp Mo ,_ edar GIQve | T eGEND onia
* Expected IS Date: A_Liiftona . |
U o QQEQ i \ w,“&m MMM ”_Ma_mmn qwm.w.mm_m”_mm_o: Lines L,
NO.— N INO\_ Hw \ _,w,, s H5kV < HER VY
, ) 38KV 138 &Y
A RS 3 Roseland Essex .ﬁO ¢ Aok V 2owv
e & Y T
84 ° 500wy .ﬂ\ 500 kv
. West Orange| - B9y \/ 765KV
( ¢ e S/ HvDC y

PIUNME2012

03/15/¢ o?.
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Py

« PSE&G Reliability:

» Static Wire Replacement is an on-
going program that entails replacing
aged tower static wires with a new
approach, installing static wire with
Optical Guide Wire (OPGW). This
provides strength, lightning protection
and a potential communications path
for high speed relaying.

+ Replace static wire at the following
focations

New Freedom - Silver Lake (AE) -
Cox"s Corner - Mount Laurel -
Camden - Burlington (S0392.1).

New Freedom — Beaver Brook —
Gloucester (50392.2).

+ Estimated Project Cost:
$25M
$21M

+ Expected IS Date:
6/1/2013
6/1/2014

PSE&G Transmission Zone

Delaware
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.W\ AEP Transmission Zone

*  Supplemental Project . _ ?ﬁt /
L : M }
+ Replace the Cook 765/345 kV \% / oy
transformer #4 and connect it in / \
between CB K and K1. i s
Establish a new 345 kV string O Donald G, ook """ Kapgo cootpmay
by installing two 345 kV breaker “%&Mmﬂw\\\ﬂ .
O and O1. Attach the Cook \ VN B
plant unit #1 in between O and

O1. Install a CB J and J2 on the
high side of the 345/34.5 kV
transformer #5 and 5B
respectively. Retire 345 kV CB
L2. Retire 765 kV CB B2 and

LEGEND
—.m_..u_mO@ .H_._m .Nmm —A< Om *  Subs ldentified Transmission Lines
>NAmOhO©v Substations 69
& 115 kv < 15 &V
. . 138 kv 138 kV
+ Estimated Project Cost: $37M o 230KV \/ 230kv
s 345KV N/ 345KRv
n B N/ s00kv
\ mXDQOﬁQQ IS date: 1/1/2013 + EaKY ,,M\ 765 kv
o * TN ~ MvDC
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- % APS Transmission Zone

. wcnn_m_sm:ﬁm_ Project Withdrawal

*  Cancej Project S0195: Replace the
BOL-1, BO[.-2 and BOL-3 500 ky
breakers at Black Oak

Frosthurg Cumberiang _ Messick Roag

Ridgeiay

Warrior Ry,

o
e,

.,.,,) Shart Gap

C Weshamo /,f_ Black Omx.. \\.\f/_rl LEGEND
e T ®  Subs identseg
Substationg
Ky
e 115Ky
138y b
230kV
iy
300Ky

* Tesky
Elk Garden . Transmission Lines
kv
A s
138
230

Beryi

Farr Run

- T

..E:naq... \/
na:n_...a,.g.u
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.W\ | APS Transmission Zone

«  Supplemental Project Withdrawal — Eaist Liverpopt——3— T
1+ Propossd Statiens EE Lm.r_u ' '
»  Cancel Project S0184: Replace the R s Q,as, -!. 7\
WK-1, WK-2, WK-3, WK-4, WK-5 K -
and WK-6 345 kV breakers at Wylie ~ ° arogo N\
Ridge o

Transmission Lines

«  Previous Expected IS date: 1/1/2013  |{", |

136
A\ 230
PR ]
S 800
/765

North Eayette

. Broadatye Steubanvifle

%
.Omz._wnj

B g e,

PUM TEAC _ K _ _ _ _ . PUM@2012
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Questions?
Email: RTEP@pjm.com

PJME2012
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Issues Tracking

* Open Issues
— None

* New lIssues
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Generation Retirement Notifications Since 11/2011

PRy

» Approximately 5400 MW'’s of
4 i 1 .me:ﬂc:mm
notifications since November . .. o chore  Eastiake ontabula
2011 515 MW =° 495 Mw 1233 MW D crims
f . P PEMELES  apn
U\r pumont . ‘ . kg Armstrong Viking Energy
i ,&ﬂ/,f Lake Shore 343 a_s_ 168 MW
. . . f/ /r/..t. T 245 MW Saulth Dm_.:nv: s Xm%ﬁ&g
» Multiple Transmission Zones - ,_3%%%%5%5% ,
; & “chm_u Smith—._ 17 -
Y ikl 1S MW
i B Hoth 1gtong’)
. Potential Reai _ Beckjord sanomwﬁmm‘umﬂ&
otential Regional Impacts e 1118 MW Memsanis 482 MW (.y
—J \\.\ , x.ﬁawswﬁr_.usﬂm Wﬂrﬂwﬁu@. .umh
| gockpont £ fn:ﬂ.nﬁ i
_sm_m:no ﬁmﬂm«mv:« <om.wﬂ_mﬁ:
spw - Igo MM
.\mlf\f\ = Jw_w
n:mmmvmmxm Energy. 0»:5
gv,..__mvuuamamoﬁgv mﬂm i M\
$: Maya .
i am.mna m.
. Mba_onv e ;
o . . < DR‘ m,:. Sc.ﬁ :,,.
O
O

- PIMTEAC
g2/16/2012




1Ov3AL Wrd

gje|dwod SL0T//9 SLOT/L/G LLOg/VZh 144 93dSd 1z g uoybuing
sisfjeuy
Aingeney
ajejdwod GLOEILD SLOZ/LIO 1L0Z/1/2) 144 938d [ ¢ usbleg
siIsAreuy
Aungeney
FLOZILEIEL v10Z/1E/Ch LLOZ/SE/LL 12°] NOod 651 L UMOPNIOA
a191dwo
sIsAfeuy
Angeley
GLDZ/LEZL Srozierel LLOT/SLIEL 6v WOQa 107 ¥ oxeadesayd
aledwod
sisAjeuy
Amqgesyay
Siogrie/dl gLoz/iec) LLOZ/SL/LL s WOQ Lyl € eadesayo
ale|dwol
siIshjeuy
Aqeley
ajadwoo wLOZ/LE PLOC/LERL LLOC/ISLILL 9¢ INOQA LL1 ¢ eyeadessyn
siIsAjeuy
Aiqeney
ajadwod PLOZAEIEL PL0Z/LElC) LLOZ/SL/LY 8% NOa LLL | &veedessyn
siIsfjeuy
Aqeney

salpnig JUaLINY



National Park 1 21

Mercer 3

Sewaren 6

Armstrong 1

Armstrong 2

Ashtabula 5

Bay Shore 2
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Conastone — Graceton — Bagley — Raphael
Road Second 230 kV Circuit
&

Crane and Wagner Retirement Sensitivity
Study
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r- 4 Crane and Wagner Retirement Sensitivity Study

tm:m.&&

* Crane 399 MW
 Wagner 998 MW

& wmwegogmﬂozm o wm

Taneytown Columbi Qmm.mmm_m%
mﬁwnmw

Carroff _Nm _urmmm _ﬂ

 Both reduce flow
on Conastone —

Graceton —
mﬁm.m\. ,wa_m
Bagley - Raphael
< *  Subs dentified Transmission Lines
m o m Q Substations .8
. @ LRV w.(.__. 115 kW
estgate LN 138 k¥ 138 kv rd
e 230KV
L , | ’ < 230 XV -,
\ Marriott Hilt ®ooabky LA AR kY
g vy e * 500 kY Wy w
Qak Grove 1 . sawy ¥ 800 kv
L o i AV
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.W\ Wagner and Crane generators retirement Result

« Potential System Upgrades to mitigate the identified violations:

— Build Emory Grove 500/230 kV substation ($82.5 M)
» Existing PJM baseline upgrade # b1254

— Build a parallel Conastone —Graceton — Bagley — Raphael Rd 230 kV circuit
($121 M)
» Existing PJM baseline upgrade # b0497, b1016, b1251

— Install 500 MVAR SVC at Brighton 500 kV substation ($60 M)

— Install 200 MVAR capacitor at Hunterstown 500 kV substation ($4 M)

— Replace Conemaugh 500/230 kV transformer ($16 M)

— Rebuild Shade Gap — Roxbury 115 kV circuit ($8 M)

— Rebuild the Howard — Pumphrey 230 kV circuit ($12 M)

— Install a third Wagner 230/115 transformer ($25 M)

~ Remove terminal limitation on Pumphrey 230/115 kV transformer ($0.1 M)
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2012 RTEP
Scenario and Sensitivity Analyses




2107791170

S T

sAellaAQ UOISSIWISUBI]

SI0YSHO MO 0¢ —
QI0YSHO MO ¥ —

(4d0DS) seipnis Aousioy 19xJelN

I0USHO MO 0Z —
2I0USPO MO 0L —
2I0USHO MO ¥ —

solpn}S Ajjlgelsy o

SOIPMIS SdY SNOIAId % -4



- % 2012 RTEP Scenario Analyses — Define Proposed Scenarios

» The following scenario analysis will be performed as part of the
2012 RTEP

— Renewable Portfolio Standards (RPS) Scenarios
+ 0 GW offshore
— Perform reliability analysis

« 10 GW offshore
— Reliability analysis performed in 2011 RTEP

— Perform SCOPF and develop transmission overlay by using both reliability and
market efficiency analysis

» Sensitivity of sourcing a portion of RPS from neighboring entities
— Perform reliability analysis

— High load growth Scenario

— At-risk generation Scenario
+ RPM
» Regulatory

B PvTEAC
- 02162012
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- % 2012 RTEP Scenario Analyses — High Load Growth

« Develop a high growth load forecast based on a more
optimistic economic projection

« Update the 2017 RTEP base case with a high growth
load forecast

« Perform reliability analyses using the updated base
cases
— Generation Deliverability

~ Load Deliverability (with initial focus on historically constrained
areas)

— 15 year analyses

027162012
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.W\ 2012 RTEP Scenario Analyses — “At-Risk” Generation

 Reliability Analysis Scope

— Load Deliverability analysis of select LDAs
« MAAC
» EMAAC
« SWMAAC
* Others

— Area CETO will be increased based on the amount of
“at-risk” generation located within the area

—~ Additional analyses will be done focusing on potential
regional issues

— TEA™
. Vi DA
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APS Transmission Zone

S Cpeguon
Keameysville 0

The Meadow Brook 138 kV
breakers ‘MD-1" and ‘MD-2’
are overstressed

Proposed Solution: Replace .

Meadow Brook 138kV S Stonewsl
breakers ‘MD-1’ and ‘MD-2’ Stepherson
(b0347.33, b0347.34) West Winchesterredbud

-Sleepy Hollow

Inwood

" Old Chapel
Estimated Project Cost: A Bartonville
$190 K per breaker P e T "Meadow Brook Freenuood
zzzzzz S I
. . e T Kiines Mill
Project IS Date: t Double Toll Gate
6/1/2013 WW
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.W\ PENELEC Transmission Zone

» The Erie South 115 kV
breaker ‘Union City’ is
overstressed

* Proposed Solution: Replace

the Erie South 115 kV
breaker ‘Union City’ (b1821)

» Estimated Project Cost:
$150 K

« Expected IS Date:
6/1/2016

¢ Subs identihed Transmission Lines

Bubstiations . B9
° 115KV VALY
138 kY 138 kY
o 730KV \/ 230Ky
> 3dGkY oy
500 kv 500 K

69 KV ° Tiusvile

’ \/ 785KV !
&  TESkY . 5 /x
R e

PJi TEAC
G2/16/2012
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Questions?

Email: RTEP@pjm.com




