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Prior Experience Of Peter J. Lanzalotta

Mr. Lanzalotta has more than thirty-five years experience in electric utility
system planning, power pool operations, distribution operations, electric
service reliability, load and price forecasting, and market analysis and
development. Mr, Lanzalotta has appeared as an expert witness on utility
reliability, planning, operation, and rate matters in more than 110 proceedings
in 25 states, the District of Columbia, the Provinces of Alberta and Ontario,
before the Federal Energy Regulatory Commission, and before U. S. District
Court. He has developed evaluations of electric utility system cost, system
value, reliability planning, transmission and distribution maintenance practices,
and reliability of service.

Prior to his forming Lanzalotta & Associates LL.C in 2001, he was a Partner at
Whitfield Russell Associates in Washington DC for fifteen years and a Senior
Associate for approximately four years before that, He holds a Bachelor of
Science in Electric Power Engineering from Rensselaer Polytechnic Institute
and a Master of Business Administration with a concentration in Finance from
Loyola College of Baltimore,

Prior to joining Whitfield Russell Associates in 1982, Mr. Lanzalotta was
employed by the Connecticut Municipal Electric Energy Cooperative
("CMEEC") as a System Engineer. He was responsible for providing
operational, financial, and rate expertise to Coop’s budgeting, ratemaking and
system planning processes. He participated on behalf of CMEEC in the
Hydro-Quebec/New England Power Pool Interconnection project and initiated
the development of a database to support CMEEC's pool billing and financial
data needs.

Prior to his CMEEC employment, he served as Chief Engineer at the South
Norwalk (Connecticut) Electric Works, with responsibility for planning, data
processing, engineering, rates and tariffs, generation and bulk power sales, and
distribution operations. While at South Norwalk, he conceived and
implemented, through Northeast Utilities and NEPOOL, a peak-shaving plan
for South Norwalk and a neighboring municipal electric utility, which resulted
in substantial power supply savings. He programmed and implemented a
computer system to perform customer billing and maintain accounts receivable
accounting. He also helped manage a generating station overhaul and the
undergrounding of the distribution system in South Norwalk’s downtown.
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From 1977 to 1979, Mr. Lanzalotta worked as a public utility consultant for
Van Scoyoc & Wiskup and separately for Whitman Requart & ‘Associates in a
variety of positions. During this time, he developed cost of service, rate base
evaluation, and rate design impact data to support direct testimony and exhibits
in a variety of utility proceedings, including utility price squeeze cases, gas
pipeline rates, and wholesale electric rate cases. ‘

Prior to that, He worked for approximately 2 years as a Service Tariffs Analyst
for the Finance Division of the Baltimore Gas & Electric Company where he
developed cost and revenue studies, evaluated alternative rate structures, and
studied the rate structures of other utilities for a variety of applications, He
was also employed by BG&E in Electric System Operations for approximately
3 years, where his duties included operations analysis, outage reporting, and
participation in the development of BG&E’s first computerized customer
information and service order system.

Mr. Lanzalotta is a member of the Institute of Electrical & Electronic
Engineers, the Association of Energy Engineers, the National Fire Protection
Association, and the American Solar Energy Society, He is also registered
Professional Engineer in the states of Maryland and Connecticut.
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Proceedings In Which
Peter J. Lanzalotta
Has Testified

In re: Public Service Company of New Mexico, Docket Nos. ER78-337 and
ER78-338 before the Federal Energy Regulatory Commission, concerning the
need for access to calculation methodology underlying filing,

In re: Baltimore Gas and Electric Company, Case No. 7238-V before the
Maryland Public Service Commission, concerning outage replacement power
costs,

In re: Houston Lighting & Power Company, Texas Public Utilities
Commission Docket No. 4712, concerning modeling methods to determine
rates to be paid to cogenerators and small power producers.

In re: Nevada Power Company, Nevada Public Service Commission, Docket
No. 83-707 concerning rate case fuel inventories, rate base items, and O&M

gxpense.

In re: Virginia Electric & Power Company, Virginia State Corporation
Commission, Case No. PUEB20091, concerning the operating and reliability-
based need for additional transmission facilities,

In re: Public Service Electric & Gas Company, New Jersey Board of Public
Utilities, Docket No. 831-25, concerning outage replacement power costs,

In re: Philadelphia Electric Company, Pennsylvania Public Utilities
Commission, Docket No, P-830453, concerning outage replacement power

costs.

In re: Cincinnati Gas & Electric Company, Public Utilities Commission of
Ohio, Case No, 83-33-EL-EFC, concerning the results of an
operations/fuel-use audit conducted by Mr. Lanzalotta.

In re: Kansas City Power and Light Company, before the State Corporation
Commission of the state of Kansas, Docket Nos. 142,099-U and 120,924-U,
concerning the determination of the capacity, from a new base-load generating
facility, needed for reliable system operation, and the capacity available from
existing generating units.
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In re: Philadelphia Electric Company, Pennsylvania Public Utilities
Commission, Docket No. R-850152, concerning the determination of the

capacity, from a new base-load generating facility, needed for reliable system
operation, and the capacity available from existing generating units.

In re: ABC Method Proposed for Application to Public Service Company

of Colorado, before the Public Utilities Commission of the State of Colorado,
on behalf of the Federal Executive Agencies ("FEA"), concerning a production
cost allocation methodology proposed for use in Colorado.

In re: Duguesne Light Company, Docket No. R-870651, before the
Pennsylvania Public Utilities Commission, on behalf of the Office of
Consumer Advocate, concerning the system reserve margin needed for reliable
service.

In re: Pennsylvania Power Company, Docket No. I-7970318 before the
Pennsylvania Public Utilities Commission, on behalf of the Office of
Consumer Advocate, concerning outage replacement power costs.

In re: Commonwealth Edison Company, Docket No. §7-0427 before the
Illinois Commerce Commission, on behalf of the Citizen's Utility Board of
Illinois, concerning the determination of the capacity, from new base-load
generating facilities, needed for reliable system operation.

In re: Central Illinois Public Service Company, Docket No, 88-0031 before
the Illinois Commerce Commission, on behalf of the Citizen's Utility Board of
Illinois, concerning the degree to which existing generating capacity is needed
for reliable and/or economic system operation.

In re: Illinois Power Company, Docket No. 87-0695 before the Staie of
Illinois Commerce Commission, on behalf of Citizens Utility Board of Illinois,
Governors Office of Consumer Services, Office of Public Counsel and Small
Business Utility Advocate, concerning the determination of the capacity, from
a new base-load generating facility, needed for reliable system operation, and
the capacity available from existing generating units.
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Peter J, Lanzalotta
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In re: Florida Power Corporation, Docket No. 860001-EI-G (Phase IT),
before the Florida Public Service Commission, on behalf of the Federal
Executive Agencies of the United States, concerning an investigation into fuel
supply relationships of Florida Power Corporation.

In re: Potomac Electric Power Company, before the Public Service
Commission of the District of Columbia, Docket No. 877, on behalf of the
Public Service Commission Staff, concerning the need for and availability of
new generating facilities.

In re: South Carolina Electric & Gas Company, before the South Carolina
Public Service Commission, Docket No. 88-681-E, On Behalf of the State of
Carolina Department of Consumer Affairs, concerning the capacity needed for
reliable system operation, the capacity available from existing generating units,
relative jurisdictional rate of return, reconnection charges, and the provision of
supplementary, backup, and maintenance services for QFs.

In re: Commonwealth Edison Company, Illinois Commerce Commission,
Docket Nos. 87-0169, 87-0427, 88-0189, 88-0219, and 88-0253, on behalf of
the Citizen's Utility Board of Illinois, concerning the determination of the
capacity, from a new base-load generating facility, needed for reliable system
operation.

In re: 1llinois Power Company, Illinois Commerce Commission, Docket No.
89-0276, on behalf of the Citizen's Utility Board Of lllinois, concerning the
determination of capacity available from existing generating units.

In re: Jersey Central Power & Light Company, New Jersey Board of Public
Utilities, Docket No. EE88-121293, on behalf of the State of New Jersey
Department of the Public Advocate, concerning evaluation of transmission
planning.

In re: Canal Electric Company, before the Federal Energy Regulatory
Commission, Docket No. ER90-245-000, on behaif of the Municipal Light
Department of the Town of Belmont, Massachusetts, concerning the
reasonableness of Seabrook Unit No. 1 Operating and Maintenance expense.
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In re: New Hampshire Electric Cooperative Rate Plan Proposal, before
the New Hampshire Public Utilities Commission, Docket No, DR90-078, on

behalf of the New Hampshire Electric Cooperative, concerning contract
valuation. .

In re: Connecticut Light & Power Company, before the Connecticut
Department of Public Utility Control, Docket No, 90-04-14, on behalf of a
group of Qualifying Facilities concerning O&M expenses payable by the QFs.

In re: Duke Power Company, before the South Carolina Public Service
Commission, Docket No, 91-216-E, on behalf of the State of South Carolina
Department of Consumer Advocate, concerning System Planning, Rate Design
and Nuclear Decommissioning Fund issues.

In re: Jersey Central Power & Light Company, before the Federal Energy
Regulatory Commission, Docket No. ER91-480-000, on behalf of the
Boroughs of Butler, Madison, Lavallette, Pemberton and Seaside Heights,
concerning the appropriateness of a separate rate class for a large wholesale
customer.

In re; Potomac Electric Power Company, before the Public Service
Commission of the District of Columbia, Formal Case No. 912, on behalf of
the Staff of the Public Service Commission of the District of Columbia,
concerning the Application of PEPCO for an increase in retail rates for the sale
of electric energy. ‘

Commonwealth of Pennsylvania, House of Representatives, General
Assembly House Bill No, 2273, Oral testimony before the Comumittee on
Conservation, concerning proposed Electromagnetic Field Exposure
Avoidance Act.

In re: Hearings on the 1990 Ontario Hydro Demand\Supply Plan, before
the Ontario Environmental Assessment Board, concerning Ontario Hydro's
System Reliability Planning and Transmission Planning.
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In re: Maui Electric Company, Docket No. 7000, before the Public Utilities
Commission of the State of Hawaii, on behalf of the Division of Consumer
Advocacy, concerning MECO's generation system, fuel and purchased power
expense, depreciation, plant additions and retirements, contributions and
advances.

In re: Hawaiian Electric Company, Inc., Docket No. 7256, before the
Public Utilities Commission of the State of Hawaii, on behalf of the Division

of Consumer Advocacy, concerning need for, design of, and routing of
proposed transmission facilities,

In re: Commeonwealth Edison Company, Dacket No. 94-0065 before the
Iilinois Commerce Commission on behalf of the City of Chicago, concerning
the capacity needed for system reliability.

In re: Commonwealth Edison Company, Docket No. 93-0216 before the
Illinois Commerce Commission on behalf of the Citizens for Responsible
Electric Power, concerning the need for proposed 138 kV transmission and
substation facilities.

In re: Commonwealth Edison Company, Docket No. 92-0221 before the
Illinois Commerce Commission on behalf of the Friends of 1llinois Prairie
Path, concerning the need for proposed 138 kV transmission and substation
facilities.

In re: Commonwealth Edison Company, Docket No, 94-0179 before the
Illinois Commerce Commission on behalf of the Friends of Sugar Ridge,
concerning the need for proposed 138 kV transmission and substation
facilities.

In re: Public Service Company of Colorado, Docket Nos. 95A-531EG and
95I-464E before the Colorado Public Utilities Commission on behalf of the
Office of Consumer Counsel, concemning a proposed merger with
Southwestern Public Service Company and a proposed performance-based
rate~-making plan.
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In re: South Carolina Electric & Gas Company, Duke Power Company,
and Carolina Power & Light Company, Docket No. ©5-1192-E, before the
South Carolina Public Service Commission on behalf of the South Carolina
Department of Consumer Advocate, concerning avoided cost rates payable to
qualifying facilities.

In re: Lawrence A, Baker v, Truckee Donner Public Utility District, Case
No. 55899, before the Superior Court of the State of California on behalf of

Truckee Donner Public Utility District, concerning the reasonableness of
electric rates.

In re: Black Hills Power & Light Company, Docket No, 0A96-75-000,
before the Federal Energy Regulatory Commission on behalf of the City of
Gillette, Wyoming, concerning the Black Hills' proposed open access
transmission tariff.

In re: Metropolitan Edison Company and Pennsylvania Electric Company
for Approvals of the Restructuring Plan Under Section 2806, Docket Nos. R~
00974008 and R-00974009 before the Pennsylvania PUC on behalf of
Operating NUG Group, concerning miscellaneous restructuring

issues.

In re: New Jersey State Restructuring Proceeding for consideration of
proposals for retail competition under BPU Docket Nos, EX94120585U;
E097070457; E097070460; E097070463; E097070466 before the New Jersey
BPU on behalf of the New Jersey Division of Ratepayer Advocate, concerning
load balancing, third party settlements, and market power.

In re: Arbitration Proceeding In City of Chicago v. Commonwealth
Edison for consideration of claims that franchise agreement has been
breached, Proceeding No. 51Y-114-350-96 before an arbitration panel board
on behalf of the City of Chicago concerning electric system reliability.

In re: Transalta Utilities Corporation, Application No. RE 95081 on behalf
of the ACD companies, before the Alberta Energy And Utilities Board in
reference to the use and value of interruptible capacity.
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In re: Consolidated Edison Company, Docket No. EL99-58-000 on behalf
of The Village of Freeport, New York, before FERC in reference o remedies
for a breach of contract to provide firm transmission service ot a non-
discriminatory basis.

In re: ESBI Alberta Ltd., Application No, 930005 on behalf of the FIRM
Customers, before the Alberta Energy And Utilities Board concerning the
reasonableness of the cost of service plus management fee proposed for 1999
and 2000 by the transmission administrator.

In re: South Carolina Electric & Gas Cempany, Docket No. 2000-0170-E
on behalf of the South Carolina Department of Consumer Affairs before the
Public Service Commission of South Carolina concerning an application for a
Certificate of Environmental Compatibility and Public Convenience and
Necessity for new and repowered generating units at the Urquhart generating
station.

In re: BGE, Case No. 8837 on behalf of the Maryland Office of People's
Counsel before the Maryland Public Service Commission concerning proposed
electric line extension charges.

In re: PEPCO, Case No. 8844 on behalf of the Maryland Office of People's
Counsel before the Maryland Public Service Commission concerning proposed
electric line extension charges.

In re: GenPower Anderson LI.C, Docket No. 2001-78-E on behalf of the
South Carolina Department of Consumer Affairs before the Public Service
Commission of South Carolina concerning an application for a Certificate of
Environmental Compatibility and Public Convenience and Necessity for new
generating units at the GenPower Anderson LLC generating station,

In re: Pike County Light & Power Company, Docket No. P-00011872, on
behalf of Pennsylvania Office of Consumer Advocate before the Pennsylvania
Public Utility Commission concerning the Pike County request for a retail rate
cap exception.
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In re: Potomac Electric Power Company and Conectiv, Case No. 88%0, on
behalf of the Maryland Office of People’s Counsel before the Maryland Public
Service Commission concerning the proposed merger of Potomac Electric
Power Company and Conectiv.

In re: Sounth Carolina Electric & Gas Company, Docket No. 2001-420-E
on behalf of the South Carolina Department of Consumer Affairs before the
Public Service Commission of South Carolina concemning an application for a
Certificate of Environmental Compatibility and Public Convenience and
Necessity for new generating units at the fasper County generating station.

In re: Connecticut Light & Power Company, Docket No. 217 on behalf of
the Towns of Bethel, Redding, Weston, and Wilton, Connecticut before the
Connecticut Siting Council concerning an application for a Certificate of
Environmental Compatibility and Public Need for a new transmission line
facility between Plumtree Substation, Bethel and Norwalk Substation,
Norwalk,

In re: The City of Vernon, California, Docket No, EL02-103 on behalf of
the City of Vernon before the Federal Energy Regulatory Commission
concerning Vernon’s transmission revenue balancmg account adjustment
reflecting calendar year 2001 transactions.

In re; San Diego Gas & Electric Company et. al., Docket No, EL00-95-045
on behalf of the City of Vernon, California before the Federal Energy
Regulatory Commission concerning refunds and other monies payable in the
California wholesale energy markets.

In re: The City of Vernon, California, Docket No. EL03-31 on behalf of the
City of Vernon before the Federal Energy Regulatory Commission concerning
Vernon’s transmission revenue balancing account adjustment reflecting 2002
transactions.

In re: Jersey Central Power & Light Company, Docket Nos, ER02080506,
ER02080507, ER02030173, and EO02070417 on behalf of the New Jersey

Division of Ratepayer Advocate before the New Jersey Board of Public
Utilities concerning reliability issues involved in the approval of an increase in
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Proceedings In Which
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base tariff rates.

In re: Proposed Electric Service Reliability Rules, Standards, and Indices
To Ensure Reliable Service by Electric Distribution Companies, PSC
Regulation Docket No. 50, on behalf of the Delaware Public Service
Commission Staff before the Delaware Public Service Commission concerning
proposed electric service reliability rules, standards and indices.

In re; Central Maine Power Company, Docket No. 2002-665, on behalf of
the Maine Public Advocate and the Town of York before the Maine Public
Utilities Commission concerning a Request for Commission Investigation into
the New CMP Transmission Line Proposal for Eliot, Kittery, and York.

In re: Metropolitan Edison Company, Docket No. C-20028394, on behalf of

the Pennsylvania Office of Consumer Advocate, before the Pennsylvania
Public Utility Commission concerning the reliability service complaint of
Robert Lawrence. '

In re:_The California Independent System Operator Corporation, Docket
No. ER00-2019 et al. on behalf of the City of Vernon, California, before the
Federal Energy Regulatory Commission concerning wholesale transmission
tariffs, rates and rate structures proposed by the California ISO. -

In re: The Narragansett Electric Company, Docket No. 3564 on behalf of
the Rhode Island Department of Attorney General, before the Rhode Island
Public Utilities Commission concerning the proposed relocation of the E~183
transmission line.

In re: The City of Vernon, California, Docket No. EL04-34 on behalf of the
City of Vernon before the Federal Energy Regulatory Commission concerning
Vernon’s transmission revenue balancing account adjustment reflecting 2003
transactions.

In re: Atlantic City Electric Company, Docket No. ER03020110 on behalf
of the New Jersey Division of Ratepayer Advocate before the New Jersey
Board of Public Utilities concerning reliability issues involved in the approval
of an increase in base tariff rates.
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Proceedings In Which
Peter J. Lanzalotta
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In re: Connecticut Light & Power Company and the United Illuminating
Company, Docket No. 272 on behalf of the Towns of Bethany, Cheshire,
Durham, Easton, Fairfield, Hamden, Middlefield, Milford, North Haven,
Norwalk, Orange, Wallingford, Weston, Westport, Wilton, and Woodbridge,
Connecticut before the Connecticut Siting Council concerning an application
for a Certificate of Environmental Compatibility and Public Need for a new
transmission line facility between the Scoville Rock Switching Station in
Middletown and the Norwalk Substation in Norwalk, Connecticut.

In re: Metropolitan Edison Company, Pennsylvania Eleetric Company,
and Pennsylvania Power Company, Docket No, 1-00040102, on behalf of the
Pennsylvania Office of Consumer Advocate before the Pennsylvania Public
Utility Commission concerning electric service reliability performance.

In re: Entergy Louisiana, Inc., Docket No. U-20925 RRF-2004 on behalf of
Bayou Steel before the Louisiana Public Service Commission concerning a
proposed increase in base rates.

In re: Jersey Central Power & Light Company, Docket No. ER02080506,
Phase I, on behalf of the New Jersey Division of Ratepayer Advocate before
the New Jersey Board of Public Utilities conceming reliability issues involved
in the approval of an increase in base tariff rates.

In re: Maine Publie Service Company, Docket No. 2004-538, on behalf of
the Main Public Advocate before the Maine Public Utilities Commission
concerning a request to construct a 138 kV transmission line from Limestone,
Maine to the Canadian border near Hamlin, Maine,

In re: Pike County Light and Power Company, Docket No, M-
00991220F0002, on behalf of the Pennsylvania Office of Consumer Advocate
before the Pennsylvania Public Utility Commission concerning the Company’s
Petition to amend benchmarks for distribution reliability,

In re: Atlantic City Electric Company, Docket No. EE04111374, on behalf
of the New Jersey Division of Ratepayer Advocate before the New Jersey
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Proceedings In Which
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Board of Public Utilities concerning the need for transmission system
reinforcement, and related issues,

In re: Bangor Hydro-Electric Company, Docket No. 2004-771, on behalf of
the Main Public Advocate before the Maine Public Utilities Commission
concerning a request to construct a 345 k'V transmission line from Orrington,
Maine to the Canadian border near Baileyville, Maine.

In re: Eastern Maine Electric Cooperatve, Docket No. 2005-17, on behalf of
the Main Public Advocate before the Maine Public Utilities Commission
concerning a petition to approve a purchase of transmission capacity on a 345
kV transmission line from Maine to the Canadian province of New Brunswick.

In re: Virginia Electric and Power Company, Case No. PUE-2005-00018,
on behalf of the Town of Leesburg VA and Loudoun County VA before the
Virginia State Corporation Commission concerning a request for a certificate
of public convenience and necessity for transmission and substation facilities
in Loudoun County.

In re: Proposed Electric Service Reliability Rules, Standards, and Indices
To Ensure Reliable Service by Electric Distribution Companies, PSC
Regulation Docket No, 50, on behalf of the Delaware Public Service
Commission Staff before the Delaware Public Service Commission concerning
proposed electric service reliability reporting, standards, and indices.

In re: Proposed Merger Involving Constellation Energy Group Ine, and
the FPL Group, Inc., Case No. 9054, on behalf of the Maryland Office of

Peoples’ Counsel before the Maryland Public Service Commission concerning
the proposed merger involving Baltimore Gas & Electric Company and Florida
Light & Power Company.

In re: Proposed Sale and Transfer of Electric Franchise of the Town of 8t.
Michaels to Choptank Electric Cooperative, Inc., Case No. 9071, on behalf
of the Maryland Office of Peoples’ Counsel before the Maryland Public
Service Commission concerning the sale by St. Michaels of their electric
franchise and service area to Choptank.
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Proceedings In Which
Peter J. Lanzalotta
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In re: Petition of Rockland Electric Company for the Approval of
Changes in Electric Rates, and Other Relief, BPU Docket No. ER06060483,

on behalf of the Department of the Public Advocate, Division of Rate Counsel,
before the New Jersey Board of Public Ultilities, concerning electric service
reliability and reliability-related spending,

In re: The Complaint of the County of Pike v. Pike County Light & Power
Company, Inc., Docket No. C-20065942, et al., on behalf of the Pennsylvania
Office of Consumer Advocate before the Pennsylvania Public Utilities
Commission, concerning electric service reliability and interconnecting with
the PIM ISO.

In re: Application of American Transmission Company to Construct a

New Transmission Line, Docket No. 137-CE-139, on behalf of The Sierra
Club of Wisconsin, before the Public Service Commission of Wisconsin,
concerning the request to build a new 138 kV transmission line,

In re: The Matter of the Self-Complaint of Columbus Southern Power
Company and Ohio Power Company Regarding the Implementation of
Programs to Enhance Distribution Service Reliability, Case No, 06-222-
EL-SLF, on behalf of The Office of The Ohio Consumers® Counsel, before the
Public Utilities Commission of Ohio, concerning distribution system reliability
and related topics.

i

In re: Central Maine Power Company, Docket No. 2006-487, on behalf of
the Maine Public Advocate before the Maine Public Utilities Commission
concerning CMP’s Petition for Finding of Public Convenience & Necessity to
build a 115 kV transmission line between Saco and Old Orchard Beach.

In re: Bangor Hydro Electric Company, Docket No. 2006-686, on behalf of
the Maine Public Advocate before the Maine Public Utilities Commission
concerning BHE’s Petition for Finding of Public Convenience & Necessity to
build a 115 kV transmission line and substation in Hancock County.

In re: Commission Staff’s Petition For Designation of Competitive

Renewable Energy Zones, Docket No. 33672, on behalf of the Texas Office
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Proceedings In Which
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of Public Utility Counsel, concerning the Staff’s Petition and the determmatlon
of what areas should be designated as CREZs by the Commission.

In re: Virginia Electric and Power Company, Case No. PUE-2006-00091,

on behalf of the Towering Concerns and Stafford County VA before the
Virginia State Corporation Commission concerning a request for a certificate
of public convenience and necessity for eleetric transmission and substation
facilities in Stafford County.

In re: Trans-Allegheny Interstate Line Company, Docket Nos, A-110172 et
al., on behalf of the Pennsylvania Office of Consumer Advocate, before the
Pennsylvania Public Utility Commission, concerning a request for a certificate
of public convenience and necessity for electric transmission and substation
facilities in Pennsylvania.

In re: Commonwealth Edison Company, Docket No. 07-0566, on behalf of
the Illinois Attorney General, before the Iilinois Commerce Commission,
concerning electric transmission and distribution projects promoted as smart
grid projects, and the rider proposed to pay for them.

In re: Commonwealth Edison Company, Docket No. 07-0491, on behalf of
the Illinois Attorney General, before the Illinois Commerce Commission,
concerning the applicability of electric service interruption provisions.

In re: Hydro One Networks , Case No. EB-2007-0050, on behalf of Pollution
Probe, before the Ontario Energy Board, concerning a request for leave to
construct electric transmission facilities in the Province of Ontario.

In re: PEPCO Holdings, Inc., Docket No. ER-08-686-000, on behalf of the
Maryland Office of Peoples’ Counsel, before the Federal Energy Regulatory
Commission, concerning a request for incentive rates of return on transmission

projects.

In re: PPL Electric Utilities Corporation and Public Service Electric and
Gas Company, Docket No. ER-08-23-000, on behalf of the Joint Consumer

Advocates, including the state consumer advocacy offices for the States of
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Proceedings In Which
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Maryland, West Virginia, before the Federal Energy Regulatory Commission,

concerning a request for incentive rates of return on transmission projects.

In re: PPL Electric Utilities Corporation, Docket Nos. A-2008-2022941 and
P-2008-2038262, on behalf of Springfield Township, Bucks County, PA,
before the Pennsylvania Public Utility Commission, concerning the need for
and alternatives to proposed electric transmission lines and a proposed electric
substation.

In re: PEPCO Holdings, Inc., Docket No. ER08-1423-000, on behalf of the
Maryland Office of Peoples’ Counsel, before the Federal Energy Regulatory
Commission, concerning a request for incentive rates of return on transmission
projects.

In re: Public Service Electric and Gas Company, Inc., Docket No. ER09-
249-000, on behalf of the New Jersey Division of Rate Counsel, before the
Federal Energy Regulatory Commission, concerning a request for incentive
rates of return on transmission projects.

In re: New York Regional Interconnect Inec., Case No. 06-T-0650, on behalf
of the Citizens Against Regional Interconnect, before the New York Public
Service Commission, concerning the economics of and alternatives to
proposed transmission facilities.

In re: Central Maine Powey Company and Public Service of New
Hampshire, Docket No. 2008-255, on behalf of the Maine Public Advocate,

before the Maine Public Utilities Commission, concerning CMP’s and PSNH’s
Petition for Finding of Public Convenience & Necessity to build the Mdine
Power Reliability Project, a series of new and rebuilt electric transmission
facilities to operate at 345 kV and 115 kV in Maine and New Hampshire.

In re: PPL, Electric Utilities Corporatien, Docket No. A-2009-2082652 et
al, on behalf of the Pennsylvania Office of Consumer Advocate, before the
Pennsylvania Public Utility Commission, concerning the Company’s
application for approval to site and construct electric transmission facilities in
Pennsylvania. ' '
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In re: Bangor Hydro-Electric, Docket No, 2009-26, on behalf of the Maine
Public Advocate, before the Maine Public Utilities Commission, concerning

BHE’s Petition for Certificate of Public Convenience & Necessity to build a

115 kV transmission line in Washington and Hancock Counties.

In re: United States, et al. v. Cinergy Corp., et al. Civil Action No. [P99-
1693 C-M/S, on behalf of Plaintiff United States and Plaintiff-Intervenors State
of New York, State of New Jersey, State of Connecticut, Hoosier
Environmental Council, and Ohio Environmental Council, before the United
States District Court for the Southern District of Indiana, concerning the
system reliability impacts of the potential retirement of Gallagher Power
Station Unit 1 and Unit 3.

In re: Application of Potomac Electric Power Company, et al. Case No.
0179, on behalf of the Maryland Office of Peoples’ Counsel before the
Maryland Public Service Commission concerning the application for a
determination of need under a certificate of public convenience and necessity
for the Maryland portion of the MAPP transmission line, and related facilities.

In re: Potomac Electric Power Company v, Perini/Tompkins Joint
Venture, Case No. 9210, on behalf of Perini Tompkins before the Maryland

Public Service Commission concerning a review of PEPCO’s estimates of
electric consumption by Perini Tompkins Joint Venture’s temporary electric
service at National Harbor during a 29 month period for which no metered
consumption data is available.

In re: Duke Energy Ohio, Ingc., Case No. 10-503-EL-FOR, on behalf of the
Natural Resources Defense Council and Sierra Club before the Public Utilities
Commission Of Ohio, concerning a review of the reliability impacts that would
result from closure of selected generating units as part of a review of Duke's
2010 Electric Long-Term Forecast Report and Resources Plan,

In re; Detroit Edison Company, Case Nos. U-16472 and 16489, on behalf of
the Michigan Environmental Council and the Natural Resources Defense
Council, before the Michigan Public Service Commission, concerning a review
looking for studies of the reliability impacts that would result from closure of
selected generating units as part of an electric rate increase case.
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165. In re: Potomac Electric Power Company, Case No. 9240, on behalf of the
Maryland Office of Peoples’ Counsel, before the Maryland Public Service
Commission, concerning electric service reliability performance.

106, Inre: ISO New England, Inec., Docket No. ER12-991-000, on behalf of the
Conservation Law Foundation, before the Federal Energy Regulatory
Commission, concerning proposals for procedures for obtaining temporary
regulations addressing emissions from electric generating facilities.

107. In re: Western Massachusetts Electric Company, Docket No. D.P.U. 11~
119-C on behalf of the Attorney General of the Commonwealth of
Massachusetts, before the Massachusetts Department of Public Ultilities,
concerning storm preparation, performance, and restoration of electric service.

108. Inre: Delmarva Power & Light Company, Case No, 9285, on behalf of the
Maryland Office of Peoples’ Counsel, before the Maryland Public Service
Comumission, concerning storm restoration expenses and tree trimming
expenses as part of a base rate increase case.

109. In re: Potomac Electric Power Company, Case No. 9286, on behalf of the
Maryland Office of Peoples’ Counsel, before the Maryland Public Service
Commission, concerning storm restoration expenses and tree trivaming
expenses as part of a base rate increase case.

110. In re: Fitchburg Gas And Electric Company, Civil Action No. 09-00023, on
: behalf of Marcia D. Bellerman, et al., before the Commonwealth of
Massachusetts Superior Court, concerning company and electric system
preparedness and execution in dealing with a major winter storm.

111, Inre: Duke Energy Indiana, Inc., Cause No. 44217, on behalf of Citizens
Action Coalition of Indiana, Sierra Club, Save The Valley, and Valley Watch,
before the Indiana Utility Regulatory Commission, concerning the role of
transmission planning studies as part of the process of deciding whether to
retire coal-fired generation or equip such generation with environmental
refrofits.
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In re: Indianapolis Power & Light Company, Cause No. 44242, on behalf
of Citizens Action Coalition of Indiana and the Sierra Club, before the Indiana
Utility Regulatory Commission, concerning the role of transmission planning
studies as part of the process of deciding whether to retire coal-fired generation
or equip such generation with environmental retrofits.

In re: Consumers Energy Company, Case No, U-17087, on behalf of
Michigan Environmental Council and Natural Resources Defense Council,
before the Michigan Public Service Commission, concerning the role of
transmission planning studies as part of the process of deciding whether to
retire coal-fired generation or equip such generation with environmental
retrofits.

In re: Potomac Electric Power Company, Case No. 9311, on behalf of the
Maryland Office of Peoples’ Counsel, before the Maryland Public Service
Commission, concermning electric service reliability matters and tree trimming
expenses as part of a base rate increase case.

In re; Jersey Central Power & Light Company, BPU Docket No.
ER12111052, on behalf of the New Jersey Division of Rate Counsel, before
the New Jersey Board of Public Utilities, concerning reliability issues and
storm performance involved in the approval of an increase in base tariff rates,

In re: Delmarva Power & Light Company, Case No. 9317, on behalf of the
Maryland Office of Peoples’ Counsel, before the Maryland Public Service
Commission, concerning electric service reliability matters as part of a base
rate increase case,

In re: PPL Electric Utilities Corporation, Docket Nos. A-2012-2340872 et
al., on behalf of the Pennsylvania Office of Consumer Advocate, before the
Pennsylvania Public Utility Commission, concerning the need for and
alternatives to proposed electric transmission lines and proposed electric
substations as part of the Northeast Pocono Reliability Project.

In re: Baltimore Gas & Electric Co., Case No. 9326, on behalf of the
Maryland Office of Peoples’ Counsel, before the Maryland Public Service
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Commission, concerning electric service reliability matters as part of a base
rate increase case.

In re: Jersey Central Power & Light Company, BPU Docket Nos.
EO13050391 and AX13030196, on behalf of the New Jersey Division of Rate
Counsel, before the New Jersey Board of Public Utilities, concerning the
prudency of costs incurred in response to major storms.

In re: Potomac Electric Power Company, Case No. 9336, on behalf of the
Maryland Office of Peoples’ Counsel, before the Maryland Public Service
Commission, concerning electric service reliability matters as part of a base
rate increase case.

In re: Baltimore Gas & Electric Co., Case No. 9355, on behalf of the
Maryland Office of Peoples’ Counsel, before the Maryland Public Service
Commission, concerning electric service reliability matters as part of a base
rate increase case. '

In re: American Transmission Company LLC and Northern States Power
Company — Wisconsin, Docket No. 5-CE-142, on behalf of Citizens Energy
Task Force, Inc. and Save Our Unique Lands of Wisconsin, Inc., before the
Public Service Commission of Wisconsin, concerning the need for and the
benefits expected from proposed transmission facilities.

In re: Potomac-Appalachian Transmission Highline, I.L.C and PJM
Interconnection, LL.C, Docket Nos, ER09-1256-002 and ER12-2708-003, on
behalf of Intervenors’ State Agencies, including the Virginia Office Of The
Attorney General’s Division Of Consumer Counsel, the Delaware Division Of
The Public Advocate, the Maryland Office Of People’s Counsel, the Maryland
Public Service Commission, the Delaware Public Service Commission, and the
Pennsylvania Office Of Consumer Advocate, before the Federal Energy
Regulatory Commission, concerning transmission line abandonment costs.

In re: The Matter of the Merger of Exelon Corporation and Pepco
Holdings, Inc., Case No. 9361, on behalf of the Maryland Office of Peoples’
Counsel, before the Maryland Public Service Commission, concerning electric
service reliability-related matters as part of a proposed merger case.
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In re: the Matter of the Application of the Ohio Edison Company, the
Cleveland Electric Illuminating Company and the Tolede Edison

Company for Authority to Provide for an Electric Security Plan, Case No.
14-1297-EL-SS0, on behalf of the Sierra Club, before the Public Utilities
Commission Of Ohio, concerning electric system reliability and transmission
matters.

In re: Delmarva Power & Light Company, Case No. 9393, on behalf of the
Maryland Office of Peoples’ Counsel, before the Maryland Public Service
Commission, concerning an application for a CPCN for a new 138 kV electric
transmission line.

In re;: The Baltimore Gas & Flectric Company, Case No, 9406, on behalf of
the Maryland Office of Peoples’ Counsel, before the Maryland Public Service
Commission, concerning electric service reliability-related matters as part of a
base rate increase case. '

In re: The Potomac Electiric Power Company, Case No, 9418, on behalf of
the Maryland Office of Peoples’ Counsel, before the Maryland Public Service

Commission, concerning electric service reliability-related matters as part of a
base rate increase case.

In re: The Matter Of Nova Scotia Power Performance Standards , Case.
No. M07387, on behalf of the Nova Scotia Consumer Advocate, before the
Nova Scotia Utility and Review Board, concerning electric service reliability-
related performance standards.

In re: the Matter of the Application of the Ohio Power Company, Case No.
13-1939-EL-RDR, on behalf of the Ohio Consumers’ Counsel, before the
Public Utilities Commission Of Ohio, concerning Phase 2 of its gridSMART
Project and its gridSMART Phase 2 Rider,

In re: PECO Energy Company, Docket No, P-2016-2546452 et al., on behalf
of the Pennsylvania Office of Consumer Advocate, before the Pennsylvania -
Public Utility Commission, concerning a proposed mlcrogrld pilot plan and
recovery of its costs.
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In re: The Delmarva Power & Light Company, Case No, 9424, on behalf of
the Maryland Office of Peoples’ Counsel, before the Maryland Public Service

Commission, concerning electric service reliability-related matters as part of a
base rate increase case.
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It’s not the power in that counts...
...It’s the power that comes out!

Increased efficiency in power systems

Demand is rising all the time and modern socisty would The 8VC is a solid-state reactive power compensation device
cease to function without access to slectricity. As the volume  based on high power thyristor technology,
of power transmitted and distributed increases, so do the

raquiramaents for high quality and rellable supply. An SVC can improve powsr system transmission and distri-
bution performance in a number of ways. Installing an SVGC

At the same time, rising costs and growing environmental at one or more suitable eoints in tha network can increase

concerns make the process of building new power trans- transfer capability and reduce losses while maintaining a

mission and distribution lines increasingly complicatad and smooth voltage profile under diffsrant natwork conditions. The

time-consuming. Making existing lines as well as new ones dynamic stabifity of the grid can also be Improved, and active

more efficient and sconomical, then becomes a compelling power osclllations mitlgatsd.

alternative,

By developing efficient semiconductors {thyristors) dimen-
Major savings at reascnable cost sioned for high power ratings, ABB has created the perisct
Optimum power transmisslon and distribution also entalls the  environment for reactive power compensation. This technology
reduction of transfer losses and provision of adequate power has also proved highly sffective in HYDGC applications and
quality and availabllity at the receiving end. thyristor drives for industry.

Voltage (kv) —  1BSOMWY

—- -~ 1750MW
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These voltages demoenstrate post fault stabilizing effect of an SVC. Power Transformer

The ABB static var compensator includes the following major components;
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Control System Thyristor Valves Capacltor Banks RAeactors

To obtain overall control of the reactive power in a network, thyristor contrelled reactors and thyristor switched capacitors are
oftan combined with machanically switched shunt rsactors and capacitors, controlled by the SVC.

2 It's not the power In that counts... | Static Var Gampensatore



An SVC can considerably improve grid
reliability and availability
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Damping of power oscillations

The global trend is towards ever larger power networks, long-
ar transmission lines, and higher consumption. Energy is also
becoming increasingly expansiva. To cope, power transmis-
sion and distribution systems have to become more efficlent,

In installations all around the world, ABB SVC technology has
dare exactly this. It has proved second to none in increasing
power transmisslon and distribution capacity at a lower cost.

The benefits of SVC to power transmission:

Systems Intarconnected via a relatively weak link often experi-
ence power osclllation preblems. Transmission capability Is
then determined by damping. By increasing the damping fac-

Stabilized voltages in weak systermns
Reduced transmisslon losses

Increased transmission capacity, to reduce, defer or

eliminate the nesad for new lines

Highar translent stability limit

Increased damping of minor disturbances
Greater voltage control and stability
Power oscillation damping

tor (typically by 1-2 MW per Mvar installed) an SVC can
gliminate or postpone the need to Install new lines.

In other cases, translent (engular) stabllity wilt be a limiting
factor on power transmission capacity, SVC wlll often halp to
rnitigate such situations, as well,

The benefits of SVC to power distribution:

— Stabillzed voltage at the receiving end of long lines

Increased productivity as stabilized voltage means better

utilized capacity

- Reduced reactive power consumption, which gives lowsr
losses and Improved tariffs

— Balanced asymmetrical loads raduce system losses and
enable lower stresses in rotating machinery

- Enables better uss of aquipmeant {particularly transformers
and cables)

~ Reduced voltaga fluctuations end light fiicker

~ Dacreased harmonic distortlon

The SVC is an oxcellent tool for achleving dynamic voltage control of
power systems.

Static Var Compensatars | An SVC ¢an consldarably improve grid.., 3



Voltage stabilisation

8VC is the preferred too! for dynamic reactive power sup-
port in high voitage transmission grids. Thanks to its Inherant
capability for high-speed, cycle-by-cycle control of vars, it will
counteraot the oftan hazardous voltaga depressions that fol-
low In conjunction with faults in the grid. These highly dynamic
evants, whera the ever Increasing use of inducticn motors (ke
those in air-conditioning unlts and wind power turbine-gener-
ators) stresses the grid, will need an SVC to malntain the grid
voltage and safeguard the fault ride-through capabitity.

Additionally, if the SVC includes var absorbtion capability,

it will effactively suppress temporary overvoitagas that may
appear upon fault clearing, The 8VC will make sure the grid

Post fault voltage recoveries with and without SVC.

Ratenving ond veltaga (per unit)
15

SVC for voltage stabillsation of a large pulsating load.

4 Voltage stabilisation | Static Var Compensatore

TR s

voltage always stays within acceptable limits. [n stoady-state
it will also assist the operators with accurate voltage control
so that the vokage profile of the grid Is optimizad.

Boosting transmission capacity

The 8VC will ensure that the system voltage does not sag even
when the power flow grows heavy, This means that more power
can be transmitted through the system under stable conditions
over existing lines.

An ABB SVC can boast transmission capacity by tens of percent
in most cases. Optimum improvernent [s sometimes achieved
in combination with series compensation.

This SVC has boosted power transmission capacity by over 50 percent
In 2 230 XV system.

grc i

14

TR ) ame g
R




Basic SVC schemes

Thyristor contrelled reactor and fixed capacitor, TCR/FC
A reactor and thyristor valve are incorporatad In each single-
phase branch. Power Is changed by contralling the currant
through the reactor via the thyristor valva, The on-state interval
is controlled by delaying triggering of the thyristor valve relative
to the natural zero currant crossing.

A thyristor contrelled reacter (TCR} is used in combination
with a fixed capacitor (FC) whean reactive power generation or
alternatively, absorption and generation is required. This is often
tha optimum solution for sub-transmission and distribution,

TCR/FCs are characterized by

- Continuous control

— No transients

- Elirnination of harmonics by tuning the FCs as fiitars
— Gompact design

Thyristor switched capacitor, TSC

A shunt capacitor bank is divided into an appropriate number
of branches. Each branch is Individually switchad on or off

via a thyristor valve. Switching takes place when the valtage
across the thyristor valve Is zerp, making it virtually translent-free.
Disconnection s effected by suppressing the firing puises to
the thyristors which will be blocked when the current reaches
2er0,

TSCs are characterized by
—~ Stepped control

-~ Mo trangients

—~ No harmonics

- Low losses

Redundancy and flexibility

Thyristor controlled reactor/Thyristor switched capacitor,
TCR/TSC

A combined TCR and TSC is the optimum solution in many
cases. With a TCR/TSC compensator, continuously variable
raactive power is obteinad across the entire contral range
plus full control of both the inductive and the capacitive parts
of the compensator.

Tha pringipal benefit Is optimum performance during major
disturbances in the power systern, such as line faults and load
rejections.

TCR/TSC combinations are characterized by
Continuous centrol

No transignts

Elimination of harmonics via filters or TSR
{thyristor switched reactor} conirol

Low [osses

Redundancy

Flexible control and operation

1

i
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Control and protection: MACH

ABB's 8VC controls are based on a high parformancs plat-
form called MACH. The platform is used throughout FACTS
and HVDC applications, and thus becomes a well-known
associate to the power transmission industry, The platform is
based on standardized hardware, Windows-applications, a
user-friendly high-leval functional programming tool and open
interfaces. MACH is built to be recognized with easa,

The SVC parformanca requirements are high as sub-cycle
action is often needed. MACH uses an industrial PC equipped
with stats-of the-art signal processors, powearful enough to
ensure accurate switching of the SV thyristors, even for

the most demanding applications, Processor capacity can
easlly be expanded, and similarly the set of input and output
clreuitry can be adapted In order to be compatible with local
canditions. ABB's vast FACTS experience is behind every ap-
plication program that is tailored for customers worldwide.

§ Contral and prolection: MACH 1 Static Var Compensatore

Fleld’ proven controls include;’
- -,'symmetncal as wall as nagative- phase sequence .
-_voltage oon’(rot TR : .
‘.:adaptlve gain control L
- ';translent voltage! oontrol stratagiss R Lol
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'-(Mechanloa!ly swntchad capacitors and rsaotors
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M

The MACH concept ig built with open interfaces, This sle-
gantly snables remote contro! and interrogation to be imple-
mentad. ABB has developad an internet-based concept for
remote control and supervision of FACTS installations, we call
it FAGTS ON-LINE. This way we are naver far away.

U To optimize control speed and siability at varying grid strengths
2 Including active voltage support during systern faults and mitigation of
possible overvoltages at fault clearing




FACTS PLANT CONTROL

Controt and supervision

OPTIONAL -

SUBSTATION
CONTROL RODM’

ol apperatuses within
the FACTS plant, clrouit
breakers, ¢capacitor
banks, disconnoctors.
Polnt-on-wave ewitching.
Intagrated protection of
apparatuses,

1|p-

Cantrol and suparvision 4 ‘ ¥
of thyrlstor end ol
IGET {threbgh PWM)
valves, Flberoptical
cammunleation with tha
high voltage clrcuit.

Control and supovleion
of FAQTS plant auslilory
syslems, lika valvo
cooling and auxiliary
power distribution,

TRANSIENT
AECOADER

The FACTS control applications within MACH are supported
by a Human Maching Interface (HMi). The HM! uses the
hardware platform (dedicatad industrial PC), into which user
friendly databases and information applications are pro-
grammed, The cusiomer is provided with precise, relevant
and accurate Information, either locally or over Industry standard
communication links. Since an SVC is normally unmanned the

}.ﬂ.‘l

MIAROA COMPUTER
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g remato fo clam
L&, enginesr et
hasd office*

%
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SERIAL LINK TO CUENT: SCADA,
AX 200

focus of the HM! is to provide simpiicity and accuracy when

needed, rather than asking for attention an a continvous basis.

Extensive diagnostic systems and event handling facilities
make sure that the operator and/or the trouble-shooting en-
gineer will always have correct and relevant infoermation. This
way the SVC will be reliable, available and perform its best
under criticat circumstances.

Static Var Compensatore 1 Controf and pratection: MACH 7




Successful thyristor technology...
...the foundation of ABB’s SVC lead

Dacades of development work in sermiconductor technology,
especlally in the field of powsr thyristors, has helped us
achlave and maintain our market leading position.

Cur high~power thyristors are pragision manufactured and
subjected to stringent testing. Their dependsbility has paved
the way for further dynamic devalopment of varicus applica-
tions incorporating thyristor technology.

For Instance, we have applied this technology to HVDG, which
involves both very high currents and ultra high voltages, plus
exacting demands for rellability, The development of thyristor
valvas for Static Var Compensators Is based on this know-
how.

ABB has chosen to use the ETT (Electrically Triggered Thyristor)
concapt for both FACTS and HVDC refarring to the vast avail-
able experience and track records of operation reliability.

8 Successiul thyristor tachnology | Statle Var Compensators

Our range of thyristor valves for SYC Includes water-coolad
valves for different voltagss which enables us to offer opti-
mum soluticns for the majority of applications.

For 8VG applications, ABB has & comprehensive programma
of high power thyristars in 4" and 5" sizes, voltage ¢lasses up
to 8.5 kV, and current handling capabilitles of well over 3000 A
per device without any need of parallsling.

ABB offers both PCT {Phase control thyristor) and BCT (Bi-
diractionally controllad thyristor). BCTs are particularly suitable
in situations whers room is scargce and current handling capa-
bility moderate.

In the BCT, antl-paraltel thyristors have been integrated on a
commen slilicon wafer and therefore, only ona thyristor stack
Is required instead of two [one for sach current direction),
With this arrangernent, only half the number of thyristor
housings is needead. The number of components in a valva is
reduced, saving space as well as complexity,




Cooling system

The cooling system consists of a closed loop plping circuit
whers a mixture of de-ionized water and glycol is pumped
through tha thyristor valves and outdoor water to air heat
axchangers. There are two water-circulating pumps, ong is in
operation and the other fs stand-by. In cage of a pump failure
an automatic switch aver to the stand by unit will be initiated.
A small portion of the flow is by passad through a water treat-
ment clrouit where the coolant Is continugusly de-lonized and
filtered,

An outdoor dry air blast cooler is used, connected directly
ovar the maln cireult. Low noise fans are employed for reduc-
ing sound levels. All fans are individually controlled to ensure
sufficlent cooling with minimum losses.

The cooling systemn is automatically controlled by the MACH
system.

Gooling watar pump unjt Dry alr blast cooler

Shunt capacitors and reactors

gramme, with up to 1 Mvar or mora in one single can. This
ansures a compact build-up of capacitor banks.

Directly connected SVC

A directly connected SVC is an SVC where there is no need
for a step-down transformer to be connected between the
8VC and the power systermn. ABB offers direct connection for
system voltages up to B9 kV. This, of course, brings benefits
io the project of a variety of kinds:

- A simplified 8VG scheme

- A substantial hardware cost saving

- A saving in transportation cost, weight and volume
— A saving of sits footprint

— A saving of plant losses

- No need to handle transformer oil

- No fire hazard

~ No transformer maintenance costs .

- Easy expandabllity since transformer rating and secondary
voltage rise is not an issus when adding branches.

- Shorter lead times, not influencad by long transformer
delivery times.

Directly connectad SVG

B e E’f-ﬁ_nm

[5- Dt

Low noise shunt reacters help fulfil the strictest requirements on nolse reduc-
tion from SVGs.

Static Var Compensatore | Successfu! thyristor technelogy 9



Relocatable SVC

Power industry deregulation is introduced to mest growing Easy to erect and commission
market demands for flexibility. If this is to be the case in prac-  The medular design facilitates simple on site erection and
tice, technical solutlons must alsa be flexibls. commissioning. Prefabricated buswork and cabling ensures

quick and easy inter-moduls cennection,
ABB's relocatable Static Var Compensator concept (RSVC)
was conceived pracisely for this purpose. This SVC mobliity The modular build-up also enables much of the sguipment
means dynamic voltage support can be obtained where it is and system testing to be done in the workshop prior to dalivery,
meost needed in the power grid to meet the current demand which also saves time and money.
for network stability.

Meodular design

The truly mobile design of the RSVC enabiss an Installation
10 be fully relcoated within weeks. The RSVC is modular and
fransportable by road by means of standard vehicles. its
compact design and technical excellence guarantse quiet
operation and low magnetic interfarence, thereby iessening
the envircnmental impact.

)
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Wind and Railways

For wind power, SVC alds in a number of tasks:

- Steady-state and dynamic voltage stabilization

— Cantinuous power factor control

~ Enabling fault ride-through of the wind farm

— Power quality control by mitigation of flicker {caused by
tower shadow effact, fluctuating wind, and/or starts and
stops of WTGs); also harmonic reduction and reduction of
phase imbaiance.

Far off-share wind generatlon, comprehensive AC sea cable
networks call for additlonal slaberate reactive power control.
The overall scope of reactive powar control should encompass
the wind farm just as well as the sea cables, to bring about a
well regulated reactive power balance of the whole system,
answering to the same demands on raactive power regulation
as any other medium to large generator serving the grid.

Rallways

The increase in traffic on existing {racks combined with new
high-spead rall projects maan rail traction is 1ast becoming an
impartant load on electrical supply grids. This in turn is focusing a
lot of attention on the efficiency of tha catenary as well as the
powaer quality of the surrounding grids. Tralns taking power
from the catenary need 1o be sure the supply voltages are
stable and do not sag.

Voltage and current imbalances beiwsen phases of three-
phase AC supply systems must also be confined in magnitude
and pravented from spreading through the grid to other parts
of the system. Likewlss, voltage fluctuations and harmonics
need 10 be controlled if they are to stay within the stipulated
limits, This Is where SVC comes in.

e T Grid
L 4
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SVCs for all applications
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As a result of large power demanding industry developmeant
in central Norway, the demand in the raglon has increased
dramatically and is expected to grow further. The power Im-
pert capacity to the region has previously besn limited for sys-
tern stablliity reasons. As a rernedy, two SVCs were installed
in the 420/300 kV grid, each rated at ~/+ 250 Mvar, With the
Installation of the SVCUs, the power import capacity to the
region undar stable conditions has increased considarably.

The 8VCs are equipped for damping of system electro-mechanical
oscillations by means of Powar Oscillation Dampers based on
active power measurements. They are furthermore equipped
with Q Optimizers, which enables coordinated control between
the 8VCs and mechanically switched shunt capacitors also
employed in the grid, This ensuras that the SYCs have maxi-
mum dynamic capability available to provide fast response to
counteract grid disturbances.

A very large SVC was commissioned at the end of 2007 ata
key substation near Rawlings, Maryland in USA. The Instal-
latlon enhances the reliability on the 500 &V transmission
systam — one of the most heavily-loaded in the PJM (Penn-
sylvania, Jersey, Maryland) Interconnection area — by quickly
changing reactive power lavels to ¢ontrol the line's voltaga.

In addition to improving reliability, the SVC enables Increased
transmisslon capacity across thse PJM region. Enabling more
power to flow on existing lines Is an efficient use of resources
and an important step in keeping pace with the ragion's
increased demand for electricity.

The 8VC Is rated at 500 kV, -145/+575 Mvar. Tha turnkey
projact was completad in 14 months, a record time given its
scope, size, and comblexity. Tha SVC Is equipped with an
advanced control system capable of controlling not only the
operation of the SVC jtself, but alse the switching of two local
500 kV Mechenically Switched Capacitor banks {MSC).

The Saudi Electricity Company oparatss a power fransmis-
sion systam comprising 380 kV OH lines and undarground ca-
blas. Operating conditions are spacial due to the hot climats,
with up to 80% of the total load consisting of alr conditioners.
From a grid point of view, air conditioning is a particularly de-
manding kind of load, with slow voltage recovery, motor stall-
ing or even voltage collapse In conjunction with short clrcults
In the transmission or sub-transmission network. Te get to
grips with this situation, three large SVCs have been installed
In the region, with the explicit purpose of keeping the grid volt-
age stable as alr conditionars all over the place are running at
full speed. The SVCs, rated each at 110 kV, -60/+600 Mvar,
were taken into service in 2008 and 20089.



) . Two SVCs are in operation in the power grid in Bratagne,

{ France, one rated at 225 kV, -100/+200 Mvar and the other

! at 228 kV, -50/+100 Mvar. Grid voltage control is a key
Issue In the region and the SVCs have the following tasks:

t

Allow fast supply of reactive power upon the appearing
of faults in the grid.

Absorb reactive power to contral the grid voltage during
low load or high leve! of distributed generation,

Add flexibllity and smoethness 1o grid voltage contrel,
Pravent tripping of wind farms located in the region.

The SVCs hava proved thelr usafulness in the power grid.
They have sustained the network during situations with low
grid voltage and all available MSCs connected, They have
also brought increased flexibility inte network management,
and have increasad the voltage stabllity due to TCR fine
adjustment.

A mining complex in Peru, situated in the Andes moun-
tains at an aititude of more than 4.000 maters above the
sea level, is a major copper and zinc producer, one of the
{argest In the world, A prerequisite for production was the
development of adeguate utility infrastructurs to feed the
mine complex, as the feeding grid systam was too weak to
support the loads without propar measures taken. As a
solution, an SVC was installed, rated at 45 Mvar inductive
to 80 Mvar capacitive, [ts purpose is 1o stabiliza the 220 kv
voltage at the mine feeding substation to within + 5%, per-
mitting safe operation of very farge mining machinery even
under the most restrictive power system conditions.

Western Texas, USA has an abundance of wind power,
Adequate dynamic reactive pawer support Is necessary to
maintain system operation at acceptabla voltage levels. To
Improve and maintain voltage stabiity, ABB has supplied
and insteliad thres SVCas in the system. Each SVC Is rated
at -40/+50 Mvar, Two SVCs are connected directly to 69 kV

fo

R MR S .

oy AR e .
EREREEN i;f':ﬂ«ﬁ‘i@?_ et : . g1 2 without any nead for step-down transiormers. The third is

RE Lpad
S

connacted to the 34.56 KV tertiary winding of an existing
345/138 kV autotransformer. Each installation was initially
scheduled 1o take 11 months from the time of initiation to
the end of commissioning. Two of the SVCs ware actually
completed in just 10 months.

A total of seven SVCs were supplied to High Speed 1, the
108 km high-spead rail ine between London, UK and the
channe! tunnel at Dover. With this link In operation, i# is
pessible to travel between London and Parls in just over
two hours at a maximum speed of 300 km/h. Six of the
8VCs, sach rated at -5/+40 Mvar singla-phase are used
mainly for dynarnic voltage support. The seventh 8VG,
rated at -80/+170 Mvar Is neaded for dynamic balancing of
asymmetrical loads betwesan phases.

Static Var Compensatore | SVCs for all applications 13



ABB - the pioneer

...and market leader of SVC

14 ABB - the pioneer | Static Var Compensatora



ABB was one of the flrst companies to identlfy the importance
of effective and rapid control of reactive power. As the markst
leader in static var compensation, ABB’s know-how in this
field Is acknowledged world-wide,

We commissionad the first large commarcial thyristor-
switched capacitor installation (1972) and aiso launched the
first combined type Statlc Var Cempensator, TCR/TSC {1979).
Many of these are still in oparation.

ABB SVCs have been installed by power utilities and industrial
plants around tha warld for all existing voltages batwean 10 kV
and 800 kV. And the technical and sconomy advantages of
this technology are becoming increasingly recognized.

Today, closa to 500 ABB SVCs are in operation or under

instellation all over the world, A selection of these are shown
in the world map.

Static Var Compensatore | ABB —the ploncer 15
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PJL — Exhibit 4 — Excerpt from 2012 Load Forecast
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PJL — Exhibit 5 — Excerpt from 2016 Load Forecast
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PJL — Exhibit 6 - RCR-ENG-12



RCR-ENG-12
Witness: L, A, Hozempa
Page 1 of 2

In the Matter of the Petition of Jersey Central Power & Light Company Pursuant
to N.J.S.A. 40:55D-19 for a Determination that the Monmouth County Reliability
Project is Reasonably Necessary for the Service, Convenience or Welfare of the Public

RCR-ENG-12.

BPU Docket No. EO016080750

OAL Docket No. PUC 12098-2016N

DATA REQUEST RESPONSE

In the direct testimony of Lawrence Hozempa, on page 17 line 19 to page 18 line 3, four
alternative approaches to constructing a new 230 kV line into Red Bank are mentjoned:

i
il

iil.
iv.

Response:,

{40659840:1}

Tapping the Atlantic — Raritan River 230 kV line
Constructing a third 230 kV line from Atlantic
Extending a 230 kV line from Oceanview, or
Tapping the Freneau-NJT Aberdeen 230 kV line.

a,

b.

Please discuss how each of the alternatives compromises reliability in any

way.

Please discuss whether and the extent to which each of the alternatives
adds exposure to existing networked transmission lines.

Please discuss whether and the extent to which each of the alternatives
adds transmission lines to existing corridors.

Please discuss whether and the extent to which each of the alternatives
leaves parts of the transmission radial,

Please discuss the desirability of creating new transmission corridors
versus adding transmission lines to existing corridors.

ii.

fit.

iv.

Tapping the Atlantic-Raritan River 230 kV line adds exposure to
the Atlantic-Raritan River 230 kV line,

Constructing a third 230 k'V line from Atlantic substation, if built
utilizing the existing corridor or existing tower line, would
decrease the reliability of the existing 230 kV lines from Atlantic
substation by the addition of another facility on the existing towers
or within the current right-of-way.

Extending a 230 kV line from Oceanview does not compromise
reliability,

Tapping the Freneau-NJT Aberdeen 230 kV line would add
exposure to the existing Freneau-NJT Aberdeen 230 kV line,



[40659840:1)

oo

RCR-ENG-12
Witness: L. A. Hozempa
Page 2 of 2

See the response to (a.i.) and (a.iv.) above.

See the response to (a.ii.) above.

Every alternative would leave the NJT Aberdeen and NJT Red Bank 230
kV stations radial.

From the Transmission Planning perspective it is desirable to have every
transmission line in its own corridor and on its own structure since that is
the most reliable design. Common mode and common corridor
contingency events would be eliminated. However desirable that is, it is
not practical from a cost, social, or environmental perspective. From a
social and environmental perspective, utilization of existing transmission
corridors is preferred, but there is a compromise to reliability the more
transmission facilities there are that share the same structures or corridors.
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Board Staff - S-MCRP-48
Witness: T. Krauss/K. King
Pagel of1

In the Matter of the Petition of Jersey Central Power & Light Company Pursuant
to N.J.S.A. 40:55D-19 for a Determination that the Monmouth County Reliability
Project is Reasonably Necessary for the Service, Convenience or Welfare of the Public

S-MCRP-48.

Response:

BPU Docket No. E016080750
OAL Docket No. PUC 12098-2016N

DATA REQUEST RESPONSE

Provide details on those measures JCP&L is taking to reduce the magnetic field
exposure from the proposed 230 kV line and upgraded substation facilities to as
low as reasonably achievable,

The conductors of the 230 kV line are proposed to be installed in a vertical
configuration with the conductors spaced approximately 20 feet apart. As
compared to larger conductor spacing, the 20 foot spacing is a more compact design
that reduces magnetic field levels of the transmission line.

The majority of the proposed project is located above or near the catenary of the
New Jersey Transit rail line. Complying with the National Electrical Safety Code
clearance requirements for installing the project above the catenary as well as New
Jersey Transit’s additional clearance requirements, results in the conductors being
installed higher above the ground as compared to a similar transmission line located
above vacant ground. Installing the conductors higher above the ground reduces
the strength of the magnetic field at the ground level,

The expansion of the Taylor Lane Substation is located adjacent to and as close to
the existing substation as is practical.



PJL — Exhibit 8 - RCR-ENG-5 Confidential



PJL — Exhibit 9 — Excerpt from 2017 Load Forecast



PJM Load Forecast Report

.. January 2017

Prepared by PJM Resource Adequacy Planning Department




BGE

DPL

s
RECO

UGk

DIVERSITY - MID-ATLANTIC(-)

PIM MID-ATLANTIC

FE-EAST
PLGRP

Noles:

METERED UNRESTRICTED

2016
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402

200

All forecast values are non-coincident as estimated by PIM staff, .
ctions for distributed solar generation and prior to reductions for load management.

All forecast values regresent wrnestricted peaks, after radu
All average growth rates are calculated from the first year
Summer season indicates peak from June, Twly, August.

ofthe forecast (2017),

SUMMER PEAK LOAD (MW) AND GROWTH RATES FOR.

Table B-1

EACHPIM MID-ATLANTIC ZONE AND GEOGRAPHIC REGION

2016
2,674
6,932
4,127
5,955
2,948
8,364
2,910
6,584
6,841

9,801

2017
2,495
6,889
4,028
6,056
2,940
8,547
2,891
6,614

7132
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2486 2475
04%  -0.4%
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0.9% -1.3%
4037 4,024
0.2% -0.3%
6085 6,080
05%  -0.1%
297% 2991
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51

0.0% -0.5%

AETEMN% 03N 05%  -04%
£404 e &M 403 401

92 Y24 190 188
P -10%  -1.1%

U8, 1,186 1,089
64257332 57,330
TR03%  -00%

967 1,132
57,217 56,789
42% -0.7%

11,630 11,593

06%  -03%
7,327 7,312
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-0.5%
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11,587
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-0.0%
402
0.2%
186
-0.5%

1,066
56,673
-0.1%

11,582
-0.0%
7,262
-0.5%

7,137
0.2%
9,947
0.1%
401
-0.2%
186
0.0%

1,074
56,766
0.2%

11,605
0.2%
7,271
0.1%

2025

2436
0.1%
6,886
1.1%
3,966
0.6%
6,050
0.4%
3,007
0.6%
8,636
0.3%
2,855
0.0%
6,518
0.2%
7,162
0.4%
9,964
0.2%
403
05%
185
05%

934
57,134
0.6%

11,626
0.2%
7,302
0.4%

2026

2,440
0.2%
6,905
0.3%
3,980
04%
6,084
0.6%
3,022
0.5%
8,693
0.7%
2,860
0.2%
6,533
0.2%
7,186
0.3%
9,096
03%
404
0.2%
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0.0%

961
57,321
0.3%

11,669
0.4%
7,324
03%
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2445
0.2%
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0.4%

u.mwm '

0.2%
8,693
0.0%
2,847
0.5%
6,543
0.2%
7,186
0.0%
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0.2%
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0.2%
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0.0%
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( 0.2%)
0.0%

( 0.1%)
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(0.2%)
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0.1%

{ 0.0%)
0.0%

{ 0.3%)
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Notes:
All forecast values are non-coincident as estimated by PIM staif.

All forecast valies represent unrestricted peaks, aRer reductions for distributed sofar genemtion and prior ta reductions for Inad management,

Table B-1 {continued)

SUMMER PEAK L.OAD (MW} AND GROWTH RATES FOR
EACHPIM MID-ATLANTIC ZONE AND GEOGRAPHIC REGION

2028 - 2032

2028 2029

AE 2,454 2,460
04%  02%

BGE 6887 6972
03%  12%

DPL 4,002 4,017
0.5% 04%

JCPL 6120 6,163
0.2%  0.7%

1,150
57318 57,433

0.2% 02%

11,726 11,750

0.3%  0.2%
7302 7,292
03% -0.1%

All average growth rates are calculated from the ficst year of the forecast (2017).

Summier seasan indicates peak from June, July, August,

52

2030

2,460
0.0%
6,068
01%
4,020
0.3%
6,17

1,121 054 1,119
57,393 57,664 57,543 0.0%
0.1%  05%  -0.2%

1,730 11713 11,726 0.1%
02%  0I%  0.1%
7257 7,195 7,157 { 0.1%)

-08% -06% -0.5%
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3.4.

3.5.

3.6.

STATCOM: Voltage Control

The power system considerations discussed in the two previous subsections deal with active
power, but reactive power is also crucial to power system stabiiity. When voltage levels drop in a
power system, impacts are very vislble to end users in the form of dimming lights, equipment
malfunctians, ete, Utilities primarily depend on synchronous generators, as well as a range of assets
{such as capacitor banks and statlc VAR compensators), 10 maintain voltages within certain
limitatians {generally 5% of unity).

When in grid-connected mode, microgrids can often depend on the utility for voltage support.
However, In.islanded mode, the microgrid operator must be able to independently support power
guality and accommodate any changes to system voltage levals.

If a microgrid has on-line thermal generation (such as a reciprocating engine), the synchronous
machine can be usad to supply reactive power and dynamically regulate system voltages. However,
if a significant amount of power is being generated from renewables, other devices must be used
to generate these VARs. Several devices can be used in microgrids to supply these functions,
including STATCOMs, which supply fast-acting continuous voltage regutation. If a microgrid already
has an installed energy storage system, the front-end inverter of this flywheel or battery storage
devices can typically fulfill this role when properly sized.

Standalone: Grid Referencing in islanded Mode

When a microgrid is operating in grid-connected mode, the utility provides a convenient, reliable
voltage and frequency reference to maintain mlcrogrid synchronous operation. But when a microgrid
is islanded from the grid, it must rely on its internal assets to provide this reference. Currently, most
Istanded microgrids rely on synchronous fossil-fuel-fired generators to provide that reference,

A unique challenge exlsts for islanded microgrids operating completely on renewable ganeration.
Such a system is often entirely inverter-based and lacks any spinning generatars. Therefore, it must
rely on intelligent inverters coupled with storage, which can operate in voltage and frequency
control mode to provide its own reference points. Managing this process is one of the core control
functionalities of a fully renewable microgrid.

Smoaothing: Capacity Firming

In addition to addressing how power intermittencies of 1 second or less affect system stability, a
microgrid must also he able to manage overall renewable production patterns in relation to a
system’s portfalio of flexible and non-dispatchable load.

A microgrid must accommodate slight changes in the renewable contribution to the total grid
capacity. When renewable input deviates from its forecasted pattern, energy storage or
dispatchable generstors are often used to bridge this gap. Depending on the size and duration of
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