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SUMMARY OF QUALIFICATIONS: 

- Transmission Planning expert, with 25+ years of experience in the fields of transmission system planning, 
long term planning, renewable energy integration, energy transition, project development, grid 
interconnections and power system dynamic analysis  

- Led the transmission planning department in PJM as Sr. Mgr then Director of Transmission Planning 
responsible for the development of the PJM Regional Transmission Expansion Plan.  

- Expert witness testifying in public regulatory hearings (with FERC and in Canada) supporting transmission 
development for load and renewable integration expansion plans for multi-billion dollar utility projects.  

- PJM primary representative to the United States DOE National Transmission Planning Study.  

- Led the development of the largest Regional Transmission Expansion Plan in PJM (largest competitively 
solicited transmission development initiative in eastern United Stated and nation-wide) totaling more than 
$5Bn in 2023.   

- Led (Technical Advisory Committee) and managed the Western Regional Electricity Cooperation and  

Strategic Infrastructure (RECSI) Study (Canada Federal Government Funded) in 2018  

- Alberta Electric System Operator (AESO) representative to the Transmission Facilities Cost Monitoring 
Committee (TFCMC). Alberta-Canada  

- Represented the AESO as primary lead to the Western Electricity Coordinating Council (NERC WECC) 
MVWG and Planning Committee as well as to WIRES (United States / Canada).    

- Hands on experience with power system engineering and analysis tools (PSSE and PSLF), power system 
transients (PSCAD and EMTP), dynamic oscillations/resonance  

- Experience with leading transmission planning and cost benefit assessments using production simulations 
(GE MAPS and AURORA).   

- Proven track record in Transmission System projects planning for long and short-term(s) in compliance 
with NERC TPL standards.   

- Institute of Electrical and Electronics Engineers (IEEE) Top-Tier journal paper reviewer on Power Systems 
and Industry applications with more than 10 highly cited journal and conference papers.  

- Solid planning and engineering background in the fields of generation facility integration (850 to 50 MWs 
scale), Oil and Gas project interconnections, and Renewable Energy integration and enablement.   

- Proven experience with transmission system short circuit assessment and mitigation via innovative solutions 
as well as impacts of low short circuit capability on generator and HVDC (converter-based systems) systems 
dynamic performance and interactions (SSO/SSR analyses).   

- A passionate, effective communicator and collaborator. Ensuring the overall team success through 
developing strategies and plans aligned with the collective needs/vision via setting SMART goals.   

- Ability to build trust and manage relationships with internal and external stakeholders.   

- Familiar with the legislative power industry framework in the United States and Canada.  

- Skilled in resource planning and budgeting, ensuring successful execution/delivery of the planned target 
deliverables and timelines.   
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SCHEDULE 6 -  

REGIONAL TRANSMISSION EXPANSION PLANNING PROTOCOL 

 

References to section numbers in this Schedule 6 refer to sections of this Schedule 6, unless 

otherwise specified. 
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1. REGIONAL TRANSMISSION EXPANSION PLANNING PROTOCOL 
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1.1 Purpose and Objectives. 

 

This Regional Transmission Expansion Planning Protocol shall govern the process by which the 

Members shall rely upon the Office of the Interconnection to prepare a plan for the enhancement 

and expansion of the Transmission Facilities in order to meet the demands for firm transmission 

service, and to support competition, in the PJM Region.  The Regional Transmission Expansion 

Plan (also referred to as ñRTEPò) to be developed shall enable the transmission needs in the PJM 

Region to be met on a reliable, economic and environmentally acceptable basis. 
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1.2 Conformity with NERC Reliability Standards and Other Applicable Reliability 

Criteria. 

 

(a) NERC establishes Reliability Standards to promote the reliability, adequacy and security 

of the North American bulk power supply as related to the operation and planning of electric 

systems. 

 

(b) ReliabilityFirst Corporation is responsible for ensuring the reliability, adequacy and 

security of the bulk electric supply systems in the geographic region described in the applicable 

agreements between NERC and ReliabilityFirst Corporation, as approved by the FERC, through 

coordinated operations and planning of generation and transmission facilities.  Toward that end, 

it has adopted the NERC Reliability Standards and has established detailed Reliability Principles 

and Standards for Planning the Bulk Electric Supply System of the ReliabilityFirst Corporation. 

 

(c) [Reserved] 

 

(c.01) [Reserved] 

 

(c.02) SERC is responsible for ensuring the reliability, adequacy and security of the bulk 

electric supply systems in the VACAR subregion of SERC.  Toward that end, it has adopted the 

NERC Reliability Standards and has established detailed Reliability Principles and Standards for 

Planning the Bulk Electric Supply System for SERC. 

 

(d) The Regional Transmission Expansion Plan shall conform at a minimum to the applicable 

reliability principles, guidelines and standards of NERC, ReliabilityFirst Corporation and SERC, 

and other Applicable Regional Entities in accordance with the planning and operating criteria 

and other procedures detailed in the PJM Manuals. 

 

(e) The Regional Transmission Expansion Plan planning criteria shall include, Office of the 

Interconnection planning procedures, NERC Reliability Standards, Regional Entity reliability 

principles and standards, and the individual Transmission Owner FERC filed planning criteria as 

filed in FERC Form No. 715, and posted on the PJM website.  FERC Form No. 715 material will 

be posted to the PJM website, subject to applicable Critical Energy Infrastructure Information 

(CEII) requirements. 

 

(f) The Office of the Interconnection will also provide access through the PJM website, to 

the planning criteria and assumptions used by the Transmission Owners for the development of 

the current Local Plan. 
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1.3 Establishment of Committees. 

 

(a) The Planning Committee shall be open to participation by (i) all Transmission 

Customers and applicants for transmission service; (ii) any other entity proposing to 

provide Transmission Facilities to be integrated into the PJM Region; (iii) all Members; 

(iv) the electric utility regulatory agencies within the States in the PJM Region and the 

State Consumer Advocates; and (v) any other interested entities or persons and shall 

provide technical advice and assistance to the Office of the Interconnection in all aspects 

of its regional planning functions.  The Transmission Owners shall supply representatives 

to the Planning Committee, and other Members may provide representatives as they 

deem appropriate, to provide the data, information, and support necessary for the Office 

of the Interconnection to perform studies as required and to develop the Regional 

Transmission Expansion Plan. 

 

(b) The Transmission Expansion Advisory Committee established by the Office of 

the Interconnection will meet periodically with representatives of the Office of the 

Interconnection to provide advice and recommendations to the Office of the 

Interconnection to aid in the development of the Regional Transmission Expansion Plan.  

The Transmission Expansion Advisory Committee participants shall be given an 

opportunity to provide advice and recommendations for consideration by the Office of 

the Interconnection regarding sensitivity studies, modeling assumption variations, 

scenario analyses, and Public Policy Objectives in the studies and analyses to be 

conducted by the Office of the Interconnection.  The Transmission Expansion Advisory 

Committee participants shall be given the opportunity to review and provide advice and 

recommendations on the projects to be included in the Regional Transmission Expansion 

Plan.  The Transmission Expansion Advisory Committee meetings shall include 

discussions addressing interregional planning issues, as required.   The Transmission 

Expansion Advisory Committee shall be open to participation by:  (i) all Transmission 

Customers and applicants for transmission service; (ii) any other entity proposing to 

provide Transmission Facilities to be integrated into the PJM Region; (iii) all Members; 

(iv) the electric utility regulatory agencies within the States in the PJM Region, the 

Independent State Agencies Committee, and the State Consumer Advocates; and (v) any 

other interested entities or persons.  The Transmission Expansion Advisory Committee 

shall be governed by the Transmission Expansion Advisory Committee rules and 

procedures set forth in the PJM Regional Planning Process Manual (PJM Manual M-14 

series) and by the rules and procedures applicable to PJM committees. 

 

(c) The Subregional RTEP Committees established by the Office of the 

Interconnection shall facilitate the development and review of the Local Plans.  The 

Subregional RTEP Committees will be responsible for the initial review of the 

Subregional RTEP Projects, and to provide recommendations to the Transmission 

Expansion Advisory Committee concerning the Subregional RTEP Projects.  A 

Subregional RTEP Committee may of its own accord or at the request of a Subregional 

RTEP Committee participant, also refer specific Subregional RTEP Projects to the 

Transmission Expansion Advisory Committee for further review, advice and 

recommendations. 
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1.4 Contents of the Regional Transmission Expansion Plan. 

 

(a) The Regional Transmission Expansion Plan shall consolidate the transmission needs of 

the region into a single plan which is assessed on the bases of (i) maintaining the reliability of the 

PJM Region in an economic and environmentally acceptable manner, (ii) supporting competition 

in the PJM Region, (iii) striving to maintain and enhance the market efficiency and operational 

performance of wholesale electric service markets and (iv) considering federal and state Public 

Policy Requirements. 

 

(b) The Regional Transmission Expansion Plan shall reflect, consistent with the requirements 

of this Schedule 6, transmission enhancements and expansions; load forecasts; and capacity 

forecasts, including expected generation additions and retirements, demand response, and 

reductions in demand from energy efficiency and price responsive demand for at least the 

ensuing ten years. 

 

(c) The Regional Transmission Expansion Plan shall, at a minimum, include a designation of 

the Transmission Owner(s) or other entity(ies) that will construct, own, maintain, operate, and/or 

finance each transmission enhancement and expansion and how all reasonably incurred costs are 

to be recovered. 

 

(d) The Regional Transmission Expansion Plan shall (i) avoid unnecessary duplication of 

facilities; (ii) avoid the imposition of unreasonable costs on any Transmission Owner or any user 

of Transmission Facilities; (iii) take into account the legal and contractual rights and obligations 

of the Transmission Owners; (iv) provide, if appropriate, alternative means for meeting 

transmission needs in the PJM Region; (v) provide for coordination with existing transmission 

systems and with appropriate interregional and local expansion plans; and (vi) strive for 

consistency in planning data and assumptions that may relieve  transmission congestion across 

multiple regions. 
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1.5 Procedure for Development of the Regional Transmission Expansion Plan. 

 

1.5.1 Commencement of the Process. 

 

(a) The Office of the Interconnection shall initiate the enhancement and expansion study 

process if:  (i) required as a result of a need for transfer capability identified by the Office of the 

Interconnection in its evaluation of requests for interconnection with the Transmission System or 

for firm transmission service with a term of one year or more; (ii) required to address a need 

identified by the Office of the Interconnection in its on-going evaluation of the Transmission 

Systemôs market efficiency and operational performance; (iii) required as a result of the Office of 

the Interconnectionôs assessment of the Transmission Systemôs compliance with NERC 

Reliability Standards, more  stringent reliability criteria, if any, or PJM planning and operating 

criteria; (iv) required to address constraints or available transfer capability shortages, including, 

but not limited to, available transfer capability shortages that prevent the simultaneous feasibility 

of stage 1A Auction Revenue Rights allocated pursuant to the Operating Agreement, Schedule 1, 

section 7.4.2(b), constraints or shortages as a result of expected generation retirements, 

constraints or shortages based on an evaluation of load forecasts, or system reliability needs 

arising from proposals for the addition of Transmission Facilities in the PJM Region; or (v) 

expansion of the Transmission System is proposed by one or more Transmission Owners, 

Interconnection Customers, Network Service Users or Transmission Customers, or any party that 

funds Network Upgrades pursuant to the Operating Agreement, Schedule 1, section 7.8.  The 

Office of the Interconnection may initiate the enhancement and expansion study process to 

address or consider, where appropriate, requirements or needs arising from sensitivity studies, 

modeling assumption variations, scenario analyses, and Public Policy Objectives. 

 

(b) The Office of the Interconnection shall notify the Transmission Expansion Advisory 

Committee participants of, as well as publicly notice, the commencement of an enhancement and 

expansion study.  The Transmission Expansion Advisory Committee participants shall notify the 

Office of the Interconnection in writing of any additional transmission considerations they would 

like to have included in the Office of the Interconnectionôs analyses. 

 

1.5.2 Development of Scope, Assumptions and Procedures. 

 

Once the need for an enhancement and expansion study has been established, the Office of the 

Interconnection shall consult with the Transmission Expansion Advisory Committee and the 

Subregional RTEP Committees, as appropriate, to prepare the studyôs scope, assumptions and 

procedures. 

 

1.5.3 Scope of Studies. 

 

In conducting the enhancement and expansion studies, the Office of the Interconnection shall not 

limit its analyses to bright line tests to identify and evaluate potential Transmission System 

limitations, violations of planning criteria, or transmission needs.  In addition to the bright line 

tests, the Office of the Interconnection shall employ sensitivity studies, modeling assumption 

variations, and scenario analyses, and shall also consider Public Policy Objectives in the studies 

and analyses, so as to mitigate the possibility that bright line metrics may inappropriately include 
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1.6 Approval of the Final Regional Transmission Expansion Plan. 

 

(a) Based on the studies and analyses performed by the Office of the Interconnection under 

Operating Agreement, Schedule 6, the PJM Board shall approve the Regional Transmission 

Expansion Plan in accordance with the requirements of Operating Agreement, Schedule 6.  The 

PJM Board shall approve the cost allocations for transmission enhancements and expansions 

consistent with Tariff, Schedule 12.  Supplemental Projects shall be integrated into the Regional 

Transmission Expansion Plan approved by the PJM Board but shall not be included for cost 

allocation purposes.   

 

(b) The Office of the Interconnection shall publish the current, approved Regional 

Transmission Expansion Plan on the PJM Internet site. Within 30 days after each occasion when 

the PJM Board approves a Regional Transmission Expansion Plan, or an addition to such a plan, 

that designates one or more Transmission Owner(s) or Designated Entity(ies) to construct such 

expansion or enhancement, the Office of the Interconnection shall file with FERC a report 

identifying the expansion or enhancement, its estimated cost, the entity or entities that will be 

responsible for constructing and owning or financing the project, and the market participants 

designated under Operating Agreement, Schedule 6, section 1.5.6(l) to bear responsibility for the 

costs of the project. 

 

(c) If a Regional Transmission Expansion Plan is not approved, or if the transmission service 

requested by any entity is not included in an approved Regional Transmission Expansion Plan, 

nothing herein shall limit in any way the right of any entity to seek relief pursuant to the 

provisions of Section 211 of the Federal Power Act. 

 

(d) Following PJM Board approval, the final Regional Transmission Expansion Plan shall be 

documented, posted publicly and provided to the Applicable Regional Entities. 
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1.7 Obligation to Build. 

 

(a) Subject to the requirements of applicable law, government regulations and approvals, 

including, without limitation, requirements to obtain any necessary state or local siting, 

construction and operating permits, to the availability of required financing, to the ability to 

acquire necessary right-of-way, and to the right to recover, pursuant to appropriate financial 

arrangements and tariffs or contracts, all reasonably incurred costs, plus a reasonable return on 

investment, Transmission Owners or Designated Entities designated as the appropriate entities to 

construct, own and/or finance enhancements or expansions specified in the Regional 

Transmission Expansion Plan shall construct, own and/or finance such facilities or enter into 

appropriate contracts to fulfill such obligations.  Except as provided in Operating Agreement, 

Schedule 6, section 1.5.8(k), nothing herein shall require any Transmission Owner to construct, 

finance or own any enhancements or expansions specified in the Regional Transmission 

Expansion Plan for which the plan designates an entity other than a Transmission Owner as the 

appropriate entity to construct, own and/or finance such enhancements or expansions. 

 

(b) Nothing herein shall prohibit any Transmission Owner from seeking to recover the cost 

of enhancements or expansions on an incremental cost basis or from seeking approval of such 

rate treatment from any regulatory agency with jurisdiction over such rates. 

 

(c) The Office of the Interconnection shall be obligated to collect on behalf of the 

Transmission Owner(s) or Designated Entity(ies) all charges established under Tariff, Schedule 

12 in connection with facilities which the Office of the Interconnection designates one or more 

Transmission Owners or Designated Entity(ies) to build pursuant to this Regional Transmission 

Expansion Planning Protocol. Such charges shall compensate the Transmission Owner(s) or 

Designated Entity(ies) for all costs related to such RTEP facilities under a FERC-approved rate 

and will include any FERC-approved incentives. 

 

(d) In the event that a Transmission Owner declines to construct an economic transmission 

enhancement or expansion developed under sections 1.5.6(d) and 1.5.7 of this Schedule 6 that 

such Transmission Owner is designated by the Regional Transmission Expansion Plan to 

construct (in whole or in part), the Office of the Interconnection shall promptly file with the 

FERC a report on the results of the pertinent economic planning process in order to permit the 

FERC to determine what action, if any, it should take. 
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1.8 Interregional Expansions 

 

(a) PJM shall collect from Midwest Independent System Operator, Inc., for distribution to 

the applicable Transmission Owners, in accordance with Schedule 12 of the PJM Tariff, 

revenues collected by the Midwest Independent System Operator, Inc. under the Open Access 

Transmission Tariff of the Midwest Independent System Owner, Inc. with respect to 

transmission enhancements or expansions for which the Coordinated System Plan developed 

under the Joint Operating Agreement Between the Midwest Independent System Operator, Inc. 

and PJM Interconnection, L.L.C. assigns cost responsibility for transmission enhancements or 

expansions in the PJM Region to market participants in the region of the Midwest Independent 

System Operator, Inc. 

 

(b) PJM shall disburse to the Midwest Independent System Operator, Inc., for distribution to 

applicable transmission owners of the Midwest Independent System Operator, Inc., revenues 

collected under Schedule 12 of the PJM Tariff which establishes a charge in connection with 

enhancements or expansions in the region of the Midwest Independent System Operator, Inc. the 

cost responsibility for which has been assigned to market participants in the PJM Region under 

the Coordinated System Plan developed under the Joint Operating Agreement Between the 

Midwest Independent System Operator, Inc. and PJM Interconnection, L.L.C. 

 

(c) Nothing in this Section 1.8 shall affect or limit any Transmission Owners filing rights 

under Section 205 of the Federal Power Act as set forth in the PJM Tariff and applicable 

agreements. 
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1.9 Relationship to the PJM Open Access Transmission Tariff. 

 

Nothing herein shall modify the rights and obligations of an Eligible Customer or a Transmission 

Customer with respect to required studies and completion of necessary enhancements or 

expansions.  An Eligible Customer or Transmission Customer electing to follow the procedures 

in the PJM Tariff instead of the procedures provided herein, shall also be responsible for the 

related costs.  The enhancement and expansion study process under this Protocol shall be funded 

as a part of the operating budget of the Office of the Interconnection. 
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C.1.2 Types of Deliverability Requirements
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C.3.1 Generator Deliverability Procedure

C.3.1.1 Introduction
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Addendum 4: Gas Pipeline Contingencies
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C.4.1 Base Case Development
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C.4.2 Analysis
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C.4.4 Long-Term Upgrades
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SOL and IROL use in Planning
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PJM Planning SOL Methodology
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G.2.1 Dynamics Reference Cases
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G.2.2 Dynamics Analysis
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G.4.1 NERC P3 and P6 “N-1-1” System Stability Studies
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G.5.1 Wind Project LVRT Requirements
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G.5.2 Wind Project Reactive Power Modeling
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PAOPEJC�KB standard NERC criteria PAOPO�=J@�OUOPAI�LANBKNI=J?A�EO�RANEBEA@�PK�>A�OP=>HA�=J@
SEPDEJ�?NEPANE=��2DA�2N=JOIEOOEKJ�-SJAN�OLA?EBE?�?NEPANE=�=NA�HEIEPA@�PK�EJPAN?KJJA?PEKJO�SEPD�PDA
PN=JOIEOOEKJ�B=?EHEPEAO�KB�PDA�NAOLA?PERA�2N=JOIEOOEKJ�-SJANO�

�HH�.(+�PAOPEJC�=LLHEAO�PDA�?HA=NEJC�I=NCEJO�=J@�@=ILEJC�?NEPANE=�@EO?QOOA@�EJ��PP=?DIAJP�%
=J@�IKNA�OPNEJCAJP�?NEPANE=�SDAJ�PDA�OLA?EBE?�2N=JOIEOOEKJ�-SJAN�?NEPANE=�AT?AA@�PDAOA
OP=J@=N@�I=NCEJO��'J�=HH�?=OAO�.(+�=LLHEAO�PDA�?NEPANE=�EJ�=�?KIL=N=>HA�=J@�JKP�QJ@QHU
@EO?NEIEJ=PKNU�B=ODEKJ�PK�JAS�EJPAN?KJJA?PEKJ�LNKFA?PO�=J@�ATEOPEJC�CAJAN=PKNO��4EKH=PEKJO�>=OA@
KJ standard NERC criteria =J@�OP=J@=N@�I=NCEJO�IQOP�>A�NAIA@EA@�>U�QLCN=@A�IK@EBE?=PEKJO�PK

.(+�+=JQ=H��� ��.(+�0ACEKJ�2N=JOIEOOEKJ�.H=JJEJC�.NK?AOO
�PP=?DIAJP�%��.(+�1P=>EHEPU��1DKNP�!EN?QEP�=J@�1LA?E=H�02#.
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PDA�OUOPAI��-LAN=PEJC�?QNP=EHIAJPO�SEHH�CAJAN=HHU�>A�=J�=R=EH=>HA�NAIA@U�BKN�EOOQAO�BKQJ@�BKN
HEJA�I=EJPAJ=J?A�KQP=CA�PAOPO�

G.9.1 Testing of Transmission Owner Criteria
$KN�EJPAN?KJJA?PEKJ�OPQ@EAO�PD=P�L=OO�PDA standard ,#0!�=J@�.(+�?NEPANE=�>QP�LNK@Q?A�HK?=HEVA@
REKH=PEKJO�>=OA@�KJ�?NEPANE=�PD=P�=NA�>AUKJ@�PDA standard NERC criteria =J@�KN�I=NCEJO�PD=P
AT?AA@�OP=J@=N@�.(+�I=NCEJO��.(+��EJ�?KJOQHP=PEKJ�SEPD�PDA�=BBA?PA@�2N=JOIEOOEKJ�-SJANO��SEHH
@APANIEJA�HKSAN�?KOP�NAIA@EAO��$KN�PDAOA�2N=JOIEOOEKJ�-SJAN�PAOPO��LH=JJA@�HK=@�HKOO�KN
EJPANNQLPEKJ�KB�BENI�PN=JOIEOOEKJ�OANRE?A�EO�JKP�=HHKSA@�SDAJ�HKSAN�?KOP�NAIA@EAO�=NA�=R=EH=>HA�
�J�=R=EH=>HA�HKSAN�?KOP�NAIA@U�SEHH�>A�NAMQENA@�PK�=@@NAOO�OQ?D�REKH=PEKJO��$KN�AT=ILHA��HKSAN
?KOP�NAIA@EAO�PD=P�I=U�>A�?KJOE@ANA@�EJ?HQ@A�
Z 0AH=UEJC�IK@EBE?=PEKJO
Z 1A?PEKJ=HEVEJC�O?DAIAO
Z >NA=GAN�QLCN=@AO
Z 'J@ALAJ@AJP�LKHA�PNELLEJC
Z &ECD�OLAA@�>NA=GAN�B=EHQNA�O?DAIAO
Z &ECD�OLAA@�NA?HKOEJC
Z $=OP�?HKOEJC�KB�OPA=I�EJPAN?ALP�R=HRAO
Z  N=GEJC�NAOEOPKNO�

'B�PDA�OA=N?D�BKN�HKSAN�?KOP�QLCN=@AO�LNK@Q?AO�JKJA��KN�EJ�PDA�?=OA�KB�SE@A
OLNA=@�OUOPAI
REKH=PEKJO�OQ?D�=O�I=U�>A�AJ?KQJPANA@�@QNEJC�02#.�>=OAHEJA�OP=>EHEPU�=J=HUOEO��PDAJ�.(+��EJ
?KJOQHP=PEKJ�SEPD�PDA�=BBA?PA@�2N=JOIEOOEKJ�-SJANO��SEHH�I=GA�=�IKNA�@AP=EHA@�=OOAOOIAJP�KB
PDA�REKH=PEKJ�O	�EJ?HQ@EJC�B=?PKNO�OQ?D�=O�PDA�ATPAJP�KB�REKH=PEKJO��PDA�ARAJPOc�HEGAHEDKK@��OUOPAI
EIL=?P�=J@�?KOP�PK�NAIA@U�� =OA@�KJ�PDA�C=PDANA@�EJBKNI=PEKJ��.(+�SEHH�OLA?EBU�=�NAIA@U
EJ?HQ@EJC�LKOOE>HA�?KJOE@AN=PEKJ�KB�KLAN=PEJC�CQE@AO��0AIA@E=H��?PEKJ�1?DAIAO��=J@�IKNA
ATPAJOERA�DECD�RKHP=CA�QLCN=@A�KLPEKJO��1AA�2N=JOIEOOEKJ�-SJAN�.H=JJEJC�!NEPANE=�=P
DPPLO���LFI�?KI�LH=JJEJC�LH=JJEJC
?NEPANE=�PK
LH=JJEJC
?NEPANE= BKN�IKNA�EJBKNI=PEKJ�

G.9.2 Nuclear Station Testing
5EPD�NAC=N@�PK�JQ?HA=N�OP=PEKJ�NAH=PA@�LH=JJEJC�OP=>EHEPU�=J=HUOEO��EJ�=@@EPEKJ�PK�PDA standard
NERC criteria =J@�OLA?EBE?�2N=JOIEOOEKJ�-SJAN�?NEPANE=�PAOPEJC��.(+�NAREASO�=J@�AJBKN?AO
?NEPANE=�PAOPEJC�PD=P�?=J�>A�BKQJ@�QJ@AN�PDA�.H=JJEJC�OA?PEKJ�KB�PDA�,Q?HA=N�.H=JP�'JPANB=?A
0AMQENAIAJP��,.'0	�@K?QIAJPO��'J�OKIA�?=OAO�PDA�2N=JOIEOOEKJ�-SJAN�=HOK�LANBKNIO�OLA?E=H
JQ?HA=N�QJEP�OP=>EHEPU�PAOPEJC�=O�@AO?NE>A@�EJ�.(+�+=JQ=H����=J@�PDA�,.'0��2KCAPDAN��PDA
=J=HUOAO�PD=P�I=U�>A�LANBKNIA@�>U�PDA�2N=JOIEOOEKJ�-SJAN�=J@�.(+cO�PAOPEJC�EJ?KNLKN=PA�PDA
RKHP=CA�=J@�OP=>EHEPU�NAMQENAIAJPO�KB�PDA�OP=PEKJ��.(+�AJOQNAO�2N=JOIEOOEKJ�1UOPAI
LANBKNI=J?A�PK�PDA�OLA?EBEA@�?NEPANE=�PD=P�AJ=>HAO�PDA�OP=PEKJ�AMQELIAJP�=J@�OUOPAIO�PK�LANBKNI
=O�@AOECJA@��,Q?HA=N�RKHP=CA�?NEPANE=�=P�PDA�2N=JOIEOOEKJ�1UOPAI�HARAH��EJ?HQ@EJC�=JU�RKHP=CA
@NKL�?NEPANE=��=NA�AJBKN?A@�KJ�=�OUOPAI�JKNI=H�=J@�LKOP
?KJPEJCAJ?U�>=OEO�=O�@AO?NE>A@�EJ�PDA
,.'0�LH=JJEJC�NAMQENAIAJPO��->OANRA@�?NEPANE=�REKH=PEKJO�@QNEJC�LH=JJEJC�=OOAOOIAJPO�=BBA?PEJC

.(+�+=JQ=H��� ��.(+�0ACEKJ�2N=JOIEOOEKJ�.H=JJEJC�.NK?AOO
�PP=?DIAJP�%��.(+�1P=>EHEPU��1DKNP�!EN?QEP�=J@�1LA?E=H�02#.
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JQ?HA=N�OP=PEKJO�SEHH�>A�AR=HQ=PA@�FKEJPHU�>U�.(+�.H=JJEJC�=J@�.(+�-LAN=PEKJO�?KJOEOPAJP�SEPD
LNK?A@QNAO�KQPHEJA@�EJ�.(+�+=JQ=H������LLNKLNE=PA�NAIA@EAO��?KJOEOPAJP�SEPD�PDEO��PP=?DIAJP
=J@�PDA�.(+�+=JQ=HO�=J@��CNAAIAJPO��SEHH�>A�OLA?EBEA@�PK�AJOQNA�=LLHE?=>HA�?NEPANE=�=NA�IAP�
�O�L=NP�KB�PDAOA�=J=HUOAO�NA@EOL=P?D�KB�JQ?HA=N�QJEPO�EO�JKP�LANIEPPA@�EJ�=J�ABBKNP�PK�NAHEARA
REKH=PEKJO��2DA�JQ?HA=N�KSJAN�SEHH�>A�NAOLKJOE>HA�BKN�NAEJBKN?AIAJPO�JA?AOO=NU�PK�?KILHU�SEPD
?NEPANE=�PD=P�=NA�OLA?EBE?�PK�PDA�,Q?HA=N�.H=JP�=J@�PD=P�=NA�IKNA�OPNEJCAJP�PD=J�PDA�OP=J@=N@�.(+
=J@�2N=JOIEOOEKJ�-SJAN�PAOPO�

2DA�OLA?EBE?�JQ?HA=N�QJEP�LH=JJEJC�?NEPANE=�?KJP=EJA@�EJ�PDA�,.'0�@K?QIAJPO�=NA�EJ?HQ@A@�EJ�PDA
�LLAJ@ET�PK�PDEO��PP=?DIAJP�%�SDAJ�PDA�JQ?HA=N�LH=JP�KSJAN�D=O�?KJOAJPA@�PK�PDAOA�AT?ANLPO
>AEJC�EJ?HQ@A@�DANA�BKN�?KJRAJEAJP�LH=JJEJC�NABANAJ?A��'J�=JU�EJOP=J?AO�KB�=�JQ?HA=NLH=JP�KSJAN
LNABANAJ?A�PK�I=EJP=EJ�?KJBE@AJPE=HEPU�KB�PDEO�EJBKNI=PEKJ��EP�EO�JKP�NALNK@Q?A@�EJ�PDEO�I=JQ=H�>QP
EO�OPEHH�AR=HQ=PA@�=J@�AJBKN?A@�@QNEJC�LH=JJEJC�OPQ@EAO�

G.9.3 BG&E Specific Criteria
�@@EPEKJ=H�OP=>EHEPU�PAOPEJC�=LLHE?=>HA�PK�EJPAN?KJJA?PEKJO�SEPD� %�#�PN=JOIEOOEKJ�B=?EHEPEAO
EJ?HQ@AO�PAOPO�KB�PDNAA
LD=OA�B=QHPO�=P�=�LKEJP�����KB�PDA�?EN?QEP�EILA@=J?A�=S=U�BNKI�PDA
OP=PEKJ�QJ@AN�OPQ@U�SEPD�@AH=UA@��VKJA�PSK	�?HA=NEJC�

G.9.4 ComEd Specific Criteria
�@@EPEKJ=H�OP=>EHEPU�PAOPEJC�=LLHE?=>HA�PK�EJPAN?KJJA?PEKJO�SEPD�!KI#@�PN=JOIEOOEKJ�B=?EHEPEAO
EJ?HQ@AO�
Z 2DNAA
LD=OA�B=QHP�KJ�=JU�PN=JOIEOOEKJ�KN�CAJAN=PEKJ�AHAIAJP�SEPD�@AH=UA@�?HA=NEJC�@QA�PK
=�OPQ?G�>NA=GAN�KN�KPDAN�LNKPA?PERA�AMQELIAJP�B=EHQNA��$KN�OEPQ=PEKJO�EJRKHREJC�EJ@ALAJ@AJP
LKHA�KLAN=PA@�>NA=GANO��EP�EO�=OOQIA@�PD=P�KJHU�KJA�LD=OA�KB�PDA�>NA=GAN�B=EHO�PK�KLAJ�=J@
PDA�@AH=UA@�?HA=NEJC�PEIA�EO�QOA@�BKN�PDA�NAI=EJEJC�OEJCHA
LD=OA�B=QHP�

Z 2DNAA
LD=OA�B=QHP�KJ�=JU�PN=JOIEOOEKJ�KN�CAJAN=PEKJ�AHAIAJP�SEPD�@AH=UA@�?HA=NEJC�@QA�PK
B=EHQNA�KB�=�0AIA@E=H��?PEKJ�1?DAIA�

Z 2DNAA
LD=OA�B=QHP�KJ�=HH�PN=JOIEOOEKJ�HEJAO�KJ�=�IQHPELHA�?EN?QEP�PKSAN�SEPD�JKNI=H�?HA=NEJC�
Z 2DNAA
LD=OA�B=QHP�KJ�=JU�PN=JOIEOOEKJ�KN�CAJAN=PEKJ�AHAIAJP�@QNEJC�PDA�O?DA@QHA@�KQP=CA
KB�=JU�KPDAN�PN=JOIEOOEKJ�KN�CAJAN=PEKJ�AHAIAJP�

'P�ODKQH@�>A�JKPA@�PD=P�=�KJA
?U?HA�I=NCEJ�EO�EJ?HQ@A@�EJ�=HH�LNEI=NU
?HA=NEJC�PEIAO�BKN�B=QHPO�KJ
PDA�!KI#@�OUOPAI��EJOPA=@�KB�PDA�.(+�I=NCEJO��$KN�IKNA�OARANA��HKSAN�LNK>=>EHEPU�ARAJPO�OQ?D
=O�B=QHPO�K??QNNEJC�@QNEJC�I=EJPAJ=J?A�KQP=CAO�KN�B=QHPO�?HA=NA@�EJ�@AH=UA@�PEIA��EB�HKSAN�?KOP
NAIA@EAO�=NA�JKP�=R=EH=>HA��.(+�SEHH�NAPAOP�SEPD�PDA�.(+cO�OP=J@=N@�I=NCEJO�=O�=�LKOOE>HA
NAIA@U�

2DA�@UJ=IE?�RKHP=CA�NA?KRANU��"40	�?NEPANE=�ODKQH@�>A�O=PEOBEA@�=P�>QOAO�?=PACKNEVA@�=O� #1
B=?EHEPEAO�=P�LA=G�HK=@��CERAJ�=HH�PN=JOIEOOEKJ�AHAIAJPO�=NA�EJ�bJKNI=Hc�?KJBECQN=PEKJ�LNA?A@EJC
PDA�ARAJP��$KHHKSEJC�=�PDNAA
LD=OA�B=QHP�KJ�PDA�PN=JOIEOOEKJ�OUOPAI�PD=P�NAOQHPO�EJ�HKOO�KB�=

.(+�+=JQ=H��� ��.(+�0ACEKJ�2N=JOIEOOEKJ�.H=JJEJC�.NK?AOO
�PP=?DIAJP�%��.(+�1P=>EHEPU��1DKNP�!EN?QEP�=J@�1LA?E=H�02#.
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OEJCHA�CAJAN=PKN�KN�PN=JOIEOOEKJ�AHAIAJP��PDA�PN=JOIEOOEKJ�OUOPAI�"40�IQOP�?KJBKNI�PK�PDA
NA?KRANU�bAJRAHKLAc�@AO?NE>A@�>AHKS�
Z $KHHKSEJC�PDA�OQ??AOOBQH�?HA=NEJC�KB�=�B=QHP��JKNI=H�?HA=NEJC�����?U?HAO	��PDA�RKHP=CA
I=CJEPQ@AO�ODKQH@�>A�JK�HAOO�PD=J�����KB�PDAEN�JKIEJ=H�R=HQAO�

Z 5EPDEJ����?U?HAO�BKHHKSEJC�PDA�?HA=NEJC�KB�=�B=QHP��PDA�RKHP=CA�I=CJEPQ@AO�ODKQH@�>A�JK�HAOO
PD=J�����KB�PDAEN�JKIEJ=H�R=HQAO�

Z 5EPDEJ�����OA?KJ@O�BKHHKSEJC�PDA�?HA=NEJC�KB�=�B=QHP��PDA�RKHP=CA�I=CJEPQ@AO�ODKQH@�>A�JK
HAOO�PD=J�����KB�PDAEN�JKIEJ=H�R=HQAO�

Z 5EPDEJ�����OA?KJ@O�BKHHKSEJC�PDA�?HA=NEJC�KB�=�B=QHP��PDA�RKHP=CA�I=CJEPQ@AO�ODKQH@�>A�JK
HAOO�PD=J�PDA�OPA=@U
OP=PA�RKHP=CA�IEJEIQI��PULE?=HHU���
����KB�JKIEJ=H�

4EKH=PEKJ�KB�PDA�"40�?NEPANE=�?=J�EJ?NA=OA�PDA�LKPAJPE=H�BKN�OARANA�RKHP=CA�LNK>HAIO�BKHHKSEJC�=
B=QHP�=J@�ODKQH@�>A�IEPEC=PA@�SEPD�=LLNKLNE=PA�NAEJBKN?AIAJPO�

G.9.5 PPL Specific Criteria
�@@EPEKJ=H�OP=>EHEPU�PAOPEJC�=LLHE?=>HA�PK�EJPAN?KJJA?PEKJO�SEPD�..*�PN=JOIEOOEKJ�B=?EHEPEAO
EJ?HQ@AO�

Z Stuck Breaker and Relay Failure��.ANI=JAJP�PDNAA
LD=OA�B=QHP�SEPD�OPQ?G�>NA=GAN�KN�KPDAN
?=QOA�KB�@AH=UA@�?HA=NEJC�

Z Double Circuit Tower (DCT) Line Fault��.ANI=JAJP�PDNAA
LD=OA�B=QHP�EJRKHREJC�>KPD�?EN?QEPO
KB�=�@KQ>HA�?EN?QEP�HEJA�SEPD�JKNI=H�?HA=NEJC�=J@�NA?HKOEJC�OAMQAJ?AO��EB�=LLHE?=>HA�

Z Overtripping��.ANI=JAJP�PDNAA
LD=OA�B=QHP�KJ�KJA�HEJA�SEPD�=J�KRANPNEL�KB�=JKPDAN�QJB=QHPA@
HEJA�� KPD�PDA�KRANPNEL�=J@�?HA=NEJC�KB�PDA�B=QHPA@�HEJA�K??QN�EJ�JKNI=H�LNEI=NU�?HA=NEJC�PEIA�
0A?HKOEJC�OAMQAJ?AO��EB�=LLHE?=>HA��ODKQH@�>A�EJ?HQ@A@�

'B�=OOAOOIAJP�KB�=JU�KB�PDA�?KJPEJCAJ?U�PULAO�JKPA@�=>KRA�NAOQHPO�EJ�E@AJPEBE?=PEKJ�KB�OP=>EHEPU
?KJ?ANJO�EJ�PDA�..*�OUOPAI��OAA�PDA�P=>HA�>AHKS�PK�@APANIEJA�EB�=�NAHE=>EHEPU�OKHQPEKJ�EO�NAMQENA@
>U�..*��`ODKQH@�>A�OP=>HAa	��KN�EB�PDA�OPQ@U�NAOQHPO�ODKQH@�>A�NALKNPA@�PK�..*�BKN�EJBKNI=PEKJ
KJHU��`EJBKNI=PEKJ�KJHUa	�BKN�=S=NAJAOO�=J@�BQNPDAN�?KJOE@AN=PEKJ�KB�PDA�OARANEPU�KB�PDA
?KJOAMQAJ?AO�KB�PDA�ARAJP�

.(+�+=JQ=H��� ��.(+�0ACEKJ�2N=JOIEOOEKJ�.H=JJEJC�.NK?AOO
�PP=?DIAJP�%��.(+�1P=>EHEPU��1DKNP�!EN?QEP�=J@�1LA?E=H�02#.
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G.9.6 Implementation of the NPIR for Planning Analysis
.(+�EJ?KNLKN=PAO�PDA�,Q?HA=N�.H=JP�'JPANB=?A�0AMQENAIAJPO��,.'0O	�EJPK�EPO�LH=JJEJC�LNK?AOOAO
EJ�=??KN@=J?A�SEPD�PDA�=LLHE?=>HA�,#0!�OP=J@=N@O��.(+�LANBKNIO�PDAOA�LH=JJEJC�=J=HUOAO
?KJOEOPAJP�SEPD�PDA�,.'0�LH=JJEJC�NAMQENAIAJPO�=J@�EPO�0ACEKJ=H�2N=JOIEOOEKJ�#TL=JOEKJ
.H=JJEJC�NAMQENAIAJPO�

���
�#�&��'>+8.+<���
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�
�E�(.�%&��
�
�E�(<<+8=73==398�&/6++8=73==398�&/6+C�!9+.+,363>CC�!9+.+,363>C

 =?GCNKQJ@

2DA�LQNLKOA�KB�PDA�OP=J@=N@�EO�PK�AJOQNA�PD=P�LNKPA?PERA�NAH=U�OAPPEJCO�OD=HH�JKP�HEIEP
PN=JOIEOOEKJ�HK=@=>EHEPU��JKP�EJPANBANA�SEPD�OUOPAI�KLAN=PKNOc�=>EHEPU�PK�P=GA�NAIA@E=H�=?PEKJ�PK
LNKPA?P�OUOPAI�NAHE=>EHEPU�=J@��>A�OAP�PK�NAHE=>HU�@APA?P�=HH�B=QHP�?KJ@EPEKJO�=J@�LNKPA?P�PDA
AHA?PNE?=H�JAPSKNG�BNKI�PDAOA�B=QHPO��2DANA�=NA�=�JQI>AN�KB�NAMQENAIAJPO�PD=P�OLA?EBU�DKS
LNKPA?PERA�NAH=UO�ODKQH@�>A�OAP�OK�PD=P�PDAU�SEHH�JKP�HEIEP�HK=@=>EHEPU�KB�=�?EN?QEP��-JA�KB�PDA
NAMQENAIAJPO�KB�PDA�1P=J@=N@��0�	�EO�BKN�PDA�.H=JJEJC�!KKN@EJ=PKN�PK�@APANIEJA�PDA�B=?EHEPEAO�PD=P
IQOP�?KILHU�SEPD�NAMQENAIAJPO�0��PDNKQCD�0��KB�,#0!�OP=J@=N@�.0!
����

'J�=??KN@=J?A�SEPD��PP=?DIAJP� �KB�.0!
�����PDA�BKHHKSEJC�?EN?QEPO�=NA�OQ>FA?P�PK�0AMQENAIAJP
0��
Z 2N=JOIEOOEKJ�HEJAO�KLAN=PA@�=P�����G4�PK�����G4�=J@�PN=JOBKNIANO�SEPD�HKS�RKHP=CA
PANIEJ=HO�?KJJA?PA@�=P�����G4�PK�����G4��AT?ALP�#HAIAJPO�PD=P�?KJJA?P�PDA�%13
PN=JOBKNIAN�O	�PK�PDA�2N=JOIEOOEKJ�OUOPAI�PD=P�=NA�QOA@�AT?HQOERAHU�PK�ATLKNP�AJANCU
@ENA?PHU�BNKI�=� #1�CAJAN=PEJC�QJEP�KN�CAJAN=PEJC�LH=JP��#HAIAJPO�I=U�=HOK�OQLLHU
CAJAN=PEJC�LH=JP�HK=@O�

Z 2N=JOIEOOEKJ�HEJAO�KLAN=PA@�>AHKS����G4�=J@�PN=JOBKNIANO�SEPD�HKS�RKHP=CA�PANIEJ=HO
?KJJA?PA@�>AHKS�����G4�PD=P�=NA�L=NP�KB�PDA� #1��AT?ALP�#HAIAJPO�PD=P�?KJJA?P�PDA�%13
PN=JOBKNIAN�O	�PK�PDA�2N=JOIEOOEKJ�OUOPAI�PD=P�=NA�QOA@�AT?HQOERAHU�PK�ATLKNP�AJANCU
@ENA?PHU�BNKI�=� #1�CAJAN=PEJC�QJEP�KN�CAJAN=PEJC�LH=JP��#HAIAJPO�I=U�=HOK�OQLLHU
CAJAN=PEJC�LH=JP�HK=@O�

Process to determine PRC-023 Critical Facilities

.(+�OP=BB�SEHH�?KJ@Q?P�=J�=OOAOOIAJP�=P�HA=OP�KJ?A�A=?D�?=HAJ@=N�UA=N��SEPD�JK�IKNA�PD=J���
IKJPDO�>APSAAJ�=OOAOOIAJPO�=LLHUEJC�PDA�?NEPANE=�EJ�=??KN@=J?A�SEPD��PP=?DIAJP� �KB
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Qualified Change
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Table G.12.1 Qualified Change for End-User Facilities

Description Examples
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Table G.12.2 Qualified Change for Transmission

Description Examples
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Table G.12.2 Qualified Change for Transmission
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Table G.12.3 Qualified Change for Generation

Description Examples

%K�NALKNPO�=JPE?EL=PA@�?D=JCAO�KB�PDA�AHA?PNE?=H�?D=N=?PANEOPE?O
BKHHKSEJC�ATA?QPEKJ�KB�PDA�=LLHE?=>HA�EJPAN?KJJA?PEKJ�=CNAAIAJP�
.(+�AR=HQ=PEKJ�KB�?D=JCAO�NAMQENAO�IKNA�@AP=EHA@�=J=HUPE?=H
OPQ@EAO

Z !D=JCA�EJ
CAJAN=PKN
AHA?PNE?=H
?D=N=?PANEOPE?O

Z !D=JC�AEJ
PQN>EJA�PULA

#T=ILHAO�LNKRE@A@�=NA�BKN�EHHQOPN=PERA�LQNLKOAO�KJHU�=J@�=NA�JKP�IA=JP�PK�>A�ATD=QOPERA�

���
�#�&��'>+8.+<���
�#�&��'>+8.+<.�%&��
���E�&/6+.�%&��
���E�&/6+C�%C�%/</<09<7+8-/��?<381�'>+,6/09<7+8-/��?<381�'>+,6/
%%9A/<�'A381=9A/<�'A381=

 =?GCNKQJ@

2DA�LQNLKOA�KB�.0!
����EO�PK�AJOQNA�PD=P�HK=@
NAOLKJOERA�LNKPA?PERA�NAH=UO�=NA�ATLA?PA@�JKP�PK
PNEL�EJ�NAOLKJOA�PK�OP=>HA�LKSAN�OSEJCO�EJ�JKJ
$=QHP�?KJ@EPEKJO�

�O�PDA�.H=JJEJC�!KKN@EJ=PKN��.(+�EO�NAMQENA@�PK�LNKRE@A�JKPEBE?=PEKJ�KB�A=?D�CAJAN=PKN�
PN=JOBKNIAN�=J@�PN=JOIEOOEKJ�HEJA� #1�#HAIAJP�EJ�EPO�=NA=��=P�HA=OP�KJ?A�A=?D�?=HAJ@=N�UA=N�
PD=P�IAAPO�KJA�KN�IKNA�KB�PDA�BKHHKSEJC�?NEPANE=��EB�=JU��PK�PDA�NAOLA?PERA�%AJAN=PKN�-SJAN�=J@
2N=JOIEOOEKJ�-SJAN�

!NEPANE=�

.NKPA?PEKJ�OUOPAI�?D=JCAO�EIL=?PEJC�?KJPEJCAJ?U
@ABEJEPEKJ�KN

��

2DA�AHA?PNE?=H�?D=N=?PANEOPE?O�KB�PDA�B=?EHEPU�KN��
$=?EHEPU�N=PEJCO��

%AJAN=PKN�O	�SDANA�=J�=JCQH=N�OP=>EHEPU�?KJOPN=EJP��E@AJPEBEA@�EJ�.H=JJEJC��OOAOOIAJPO�KB
PDA�,A=N
2ANI�2N=JOIEOOEKJ�.H=JJEJC�&KNEVKJ�BKN�=�LH=JJEJC�ARAJP��PD=P�EO�=@@NAOOA@�>U
HEIEPEJC�PDA�KQPLQP�KB�=�CAJAN=PKN�KN�=�0AIA@E=H��?PEKJ�1?DAIA��0�1	��=J@�PDKOA�#HAIAJPO
PANIEJ=PEJC�=P�PDA�2N=JOIEOOEKJ�OP=PEKJ�=OOK?E=PA@�SEPD�PDA�CAJAN=PKN�O	�

��

#HAIAJPO�=OOK?E=PA@�SEPD�=JCQH=N�EJOP=>EHEPU�E@AJPEBEA@�EJ�.H=JJEJC��OOAOOIAJPO�KB�PDA
,A=N
2ANI�2N=JOIEOOEKJ�.H=JJEJC�&KNEVKJ�BKN�=�LH=JJEJC�ARAJP�

��

.(+�+=JQ=H��� ��.(+�0ACEKJ�2N=JOIEOOEKJ�.H=JJEJC�.NK?AOO
�PP=?DIAJP�%��.(+�1P=>EHEPU��1DKNP�!EN?QEP�=J@�1LA?E=H�02#.

.N=?PE?AO�=J@�.NK?A@QNAO

0AREOEKJ������#BBA?PERA�"=PA�������������.(+�[����� ���



Process to determine PRC-026 BES Elements
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H.1.1 Load Flow Analysis Models
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H.1.2 Load Flow Modeling Requirements
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H.1.3 Submittal of Load Flow Data
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H.1.4 Short Circuit Analysis Models
1DKNP�!EN?QEP�@=P=�LNK?A@QNAO�=NA�@K?QIAJPA@�EJ�PDA��PP=?DIAJP�%���KB�PDEO�I=JQ=H��SDE?D
NABANAJ?AO��,1'�'###������2DA�EJPAJ@A@�QOA�KB�PDEO�=PP=?DIAJP�EO�PK�OQLLHAIAJP�PDAOA
LNK?A@QNAO�=J@�KQPHEJA�PDA�@=P=�NAMQENAIAJPO�SDE?D�.(+�BKHHKSO�EJ�?NA=PEJC�PDA�ODKNP�?EN?QEP
?=OAO�QOA@�BKN�=J=HUOEO�

1DKNP�?EN?QEP�IK@AHO�ODKQH@�>A�LNKRE@A@�EJ��OLAJ�`�KHNa�BKNI=P��EB�LKOOE>HA�

#=?D�2-�LNKRE@A@��OLAJ�`�-*0a�?=OA�ODKQH@�IK@AH�KJHU�PDA�2-�=NA=�=J@�EPO�PEA�HEJAO��,K
KQPOE@A�=NA=O�ODKQH@�>A�EJ?HQ@A@�EJ�PDA�OQ>IEOOEKJ�

�HH�=NA=�JQI>ANO�EJ�PDA�2-�LNKRE@A@�?=OAO�ODKQH@�>A�?KJOEOPAJP�SEPD�++5%�@AOECJ=PA@�=NA=
JQI>ANEJC�?KJRAJPEKJ���NA=�JQI>ANO�OQ?D�=O����������AP?��=NA�JKP�=??ALP=>HA�

%AJAN=PEKJ�KSJANO�IQOP�OQ>IEP�PK�.(+�=HH�PDAEN�>NA=GAN�@=P=�BKN�>NA=GANO�N=PA@�=>KRA�����G4�

2N=JOIEOOEKJ�-SJANO�IQOP�OQ>IEP�=J�AT?AH�ODAAP�?KJP=EJEJC�ATLH=J=PEKJO�BKN�KQP=CA@�=J@�KQP

KB
OANRE?A�AMQELIAJP�PD=P�EO�JKNI=HHU�EJ
OANRE?A�

2EIEJC

'J�PDA��OP�MQ=NPAN�KB�A=?D�UA=N��.(+�SEHH�OAJ@�PDA�2N=JOIEOOEKJ�-SJANO�=J�EJEPE=H�?QNNAJP�UA=N
���EILA@=J?A�JAPSKNG�IK@AH��2DEO�?=OA�EO�>=OA@�KJ�PDA�IKOP�QL�PK�@=PA�.(+�ODKNP�?EN?QEP�?=OA
?KI>EJA@�SEPD�PDA�LNAREKQO�UA=NcO�02#.�?=OA�?KJP=EJEJC�=HH�QLCN=@AO��+26�LNKFA?PO��=J@
CAJAN=PEKJ�LNKFA?PO�PD=P�D=RA�?KILHAPA@�"A?EOEKJ�.KEJP�''�NAMQENAIAJPO�E@AJPEBEA@�@QNEJC�PD=P
02#.�?U?HA�

'J�PDA��PD�MQ=NPAN�KB�A=?D�UA=N��.(+�SEHH�OAJ@�PDA�2N=JOIEOOEKJ�-SJANO�=J�EJEPE=H�?QNNAJP�UA=N
���EILA@=J?A�JAPSKNG�IK@AH��2DEO�?=OA�EO�>=OA@�KJ�PDA�IKOP�QL�PK�@=PA�.(+�ODKNP�?EN?QEP�?=OA
?KI>EJA@�SEPD�PDA�LNAREKQO�UA=NcO�02#.�?=OA�?KJP=EJEJC�=HH�QLCN=@AO��+26�LNKFA?PO��=J@

.(+�+=JQ=H��� ��.(+�0ACEKJ�2N=JOIEOOEKJ�.H=JJEJC�.NK?AOO
�PP=?DIAJP�&��.KSAN�1UOPAI�+K@AHEJC�"=P=

0AREOEKJ������#BBA?PERA�"=PA�������������.(+�[����� ���



CAJAN=PEKJ�LNKFA?PO�PD=P�D=RA�?KILHAPA@�"A?EOEKJ�.KEJP�''�NAMQENAIAJPO�E@AJPEBEA@�@QNEJC�PD=P
02#.�?U?HA�

2N=JOIEOOEKJ�-SJANO�IQOP�?KILHU�SEPD�PDA�PEIA�O?DA@QHA�KB�PDA�?=OA�?NA=PEKJ�LNK?AOO�SDE?D
SEHH�>A�EJ?HQ@A@�EJ�PDA�EJEPE=H�AI=EH�OAJP�PK�GE?G�KBB�PDA�LNK?AOO��2DEO�O?DA@QHA�SEHH�EJ?HQ@A�=
IEJEIQI�KB���SAAGO�PK�LNKRE@A�QL@=PAO�PK�PDA�?=OA�=J@�?KNNAOLKJ@EJC�BEHAO��-J?A�=HH�?=OAO�=J@
?KNNAOLKJ@EJC�BEHAO�D=RA�>AAJ�OQ>IEPPA@�PK�.(+��=����?=OA�EO�?NA=PA@�=J@�=J=HUOEO�LANBKNIA@
PK�@APANIEJA�KRAN@QPEA@�>NA=GANO��2-O�=NA�PDAJ�CERAJ�=JKPDAN���SAAGO�PK�?KJBENI�=JU�JAS
KRAN@QPEA@�>NA=GANO���BPAN�PDA����UA=N�ODKNP�?EN?QEP�?=OA�EO�BEJ=HEVA@��PDA����UA=N�?=OA�EO�PDAJ
QOA@�PK�?NA=PA�PDA���UA=N�ODKNP�?EN?QEP�?=OA�BKN�LANBKNIEJC�PDA�ODKNP�?EN?QEP�OPQ@EAO�=J@
E@AJPEBUEJC�PDA�JAS�OUOPAI�EOOQAO��2DA�E@AJPEBEA@�EOOQAO�SEHH�>A�OAJP�KQP�PK�PDA�2N=JOIEOOEKJ
-SJANO�SDK�SEHH�D=RA���SAAGO�PK�LNKRE@A�OKHQPEKJO�PK�=@@NAOO�PDAOA�EOOQAO�

H.1.5 Stability Analysis Models
2DA�?=OA�QOA@�BKN�OP=>EHEPU�=J@�@UJ=IE?�OPQ@EAO�EO�@ARAHKLA@�>U�.(+�>=OA@�KJ�EJBKNI=PEKJ�BNKI
PDA�0ACEKJ=H�2N=JOIEOOEKJ�#TL=JOEKJ�.H=J��02#.	�?=OA�LNAL=NA@�>U�.(+�'JPAN?KJJA?PEKJ�=J@
PDA�++5%�?=OA�LNAL=NA@�>U�.KSANPA?D�*=>O�BKN�PDA�#=OPANJ�'JPAN?KJJA?PEKJ�0AHE=>EHEPU
�OOAOOIAJP�%NKQL��#0�%	�

5DAJ�LNAL=NEJC�PDA�>=OA�?=OA�BKN�OP=>EHEPU�=J@�@UJ=IE?O��PDA�#0�%�?=OA�LNKRE@AO�PDA
EJBKNI=PEKJ�BKN�PDA�=NA=O�KQPOE@A�.(+�SDEHA�PDA�02#.�?=OA�LNKRE@AO�PDA�.(+�EJBKNI=PEKJ��A�C�
HK=@�BKNA?=OP��JAPSKNG�?KJBECQN=PEKJ	��5DAJ�?KI>EJEJC�PDA�#0�%�=J@�PDA�02#.�?=OAO��?=NA
ODKQH@�>A�P=GAJ�PK�LNAOANRA�PDA�PEAO�>APSAAJ�PDA�.(+�=NA=O�=J@�PDA�NAOP�KB�PDA�#=OPANJ
'JPAN?KJJA?PEKJ�

�HH�CAJAN=PKN�LNKFA?PO�=?PERA�EJ�PDA�.(+�EJPAN?KJJA?PEKJ�LNK?AOO�PD=P�D=RA�>AAJ�OPQ@EA@�IQOP�>A
EJ?HQ@A@�EJ�PDA�>=OA�?=OA�BKN�OP=>EHEPU�=J@�@UJ=IE?O��'J�OKIA�EJOP=J?AO��PDA�02#.�IK@AH�BKN
OQ?D�LNKFA?PO�I=U�JKP�>A�@AP=EHA@�AJKQCD�BKN�QOA�EJ�OP=>EHEPU�OPQ@EAO��'J�PDEO�OEPQ=PEKJ��PDA�?=OA
IQOP�>A�QL@=PA@�PK�I=GA�OQNA�PD=P�=HH�@AP=EHA@�?KILKJAJPO�=OOK?E=PA@�SEPD�PDEO�LNKFA?P�=NA
EJ?HQ@A@�EJ�PDA�OP=>EHEPU�=J@�@UJ=IE?O�LKSAN�BHKS�IK@AH��A�C��CAJAN=PKN�OPAL
QL�PN=JOBKNIAN�
HK=@O	�

'J�=@@EPEKJ�PK�QL@=PEJC�PDA�LKSAN�BHKS�?=OA�SEPD�PDA�H=PAOP�JAPSKNG�EJBKNI=PEKJ��PDA�@UJ=IE?
IK@AHO�IQOP�=HOK�>A�QL@=PA@�PK�NABHA?P�PDA�?D=JCAO�EJPNK@Q?A@�>U�PDA�02#.�?=OA�=J@�PDA
OP=>EHEPU�=J@�@UJ=IE?�OPQ@EAO�LANBKNIA@�>U�.(+��'J�PDEO�NAC=N@��PDA�@UJ=IE?�@=P=�BEHA�BNKI�PDA
#0�%�++5%�?=OA�EO�QL@=PA@�OK�PD=P�PDA�@UJ=IE?�IK@AHO�BKN�PDA�CAJAN=PKNO�EJ�PDA�.(+�=NA=O
=NA�I=P?DA@�=C=EJOP�PDA�JAS�LKSAN�BHKS�EJBKNI=PEKJ�BNKI�PDA�02#.��2DA�@UJ=IE?�IK@AH�BKN
A=?D�CAJAN=PKN�EJ�PDA�!U?HA�IQOP�=HOK�>A�=@@A@�PK�PDA�@UJ=IE?�@=P=�BEHA�

2DA�NAOQHPEJC�LKSAN�BHKS�?=OA��PDA�@UJ=IE?�@=P=�BEHA�=J@�OQLLKNPEJC�BEHAO�NAMQENA@�BKN�=�?KILHAPA
OP=>EHEPU�=J@�@UJ=IE?O�>=OA�?=OA�JAA@�=HOK�PK�>A�?KNNAH=PA@�=J@�NAREASA@�PK�@APANIEJA
EJ?KJOEOPAJ?EAO�=O�SAHH�=O�IEOOEJC�KN�MQAOPEKJ=>HA�@=P=����>=OA�?=OA�EO�?KJOE@ANA@�PK�>A
BEJEODA@�SDAJ��=BPAN�PDA�NAREAS��EP�?KILEHAO��HEJGO�PDA�IK@AHO�PK�PDA�.11�#�I=EJ�OPNQ?PQNA�=J@
EJEPE=HEVAO�?KNNA?PHU���J�=??ALP=>HA�?KJ@EPEKJ�BKN�=�BEJEODA@�>=OA�?=OA�EO�SDAJ�OEIQH=PA@�OUOPAI

.(+�+=JQ=H��� ��.(+�0ACEKJ�2N=JOIEOOEKJ�.H=JJEJC�.NK?AOO
�PP=?DIAJP�&��.KSAN�1UOPAI�+K@AHEJC�"=P=

0AREOEKJ������#BBA?PERA�"=PA�������������.(+�[����� ���



��>>+-27/8>����'>/+.C�'>+>/���'>+,363>C�%>>+-27/8>����'>/+.C�'>+>/���'>+,363>C�%/</<09<7+8-/�%6+88381��09<7+8-/�%6+88381��@@/8>=/8>=

'���,#0!�2.*
���
����2=>HA��

+=JQ=H�KN�=QPKI=PE?�HK=@�ODA@�EO�JKP�LANIEPPA@�BKN�=JU�.��
�.��?KJ@EPEKJ�

NERC TPL-001 Events PJM

NERC
Category

Initial
Condition

Event1 Fault
Type2

Thermal
Limits

Low
Voltage
Limit **

High
Voltage
Limit **

P0
,K
!KJPEJCAJ?U

,KNI=H
1UOPAI

,KJA ,�� �LLHU
JKNI=H

HEIEPO��PDA
=?PQ=H��
I=U�@EBBAN�
@ALAJ@EJC
KJ�PDA�2-
VKJA

.(+�.H=JJEJC�SEHH�QOA
PDA�O=IA�RKHP=CA

HEIEPO�PD=P�=NA�QOA@�EJ
.(+�-LAN=PEKJO�BKN

>KPD�RKHP=CA
I=CJEPQ@A�=J@�RKHP=CA
@ARE=PEKJ��#IANCAJ?U
HEIEPO�=NA�QOA@�BKN
JKNI=H��OEJCHA

?KJPEJCAJ?EAO�=J@
IQHPELHA

?KJPEJCAJ?EAO�
$KN�2N=JOIEOOEKJ

-SJAN�!NEPANE=��.(+
SEHH�@AB=QHP�PK�PDA
KLAN=PEKJO�HEIEPO

QJHAOO�PDA�2-�HEIEPO
=NA�IKNA

?KJOANR=PERA�

P1
1EJCHA
!KJPEJCAJ?U

,KNI=H
1UOPAI

*KOO�KB�KJA�KB
PDA�BKHHKSEJC�
���%AJAN=PKN
���2N=JOIEOOEKJ
!EN?QEP

���2N=JOBKNIAN�

���1DQJP

"ARE?A�

�\ �LLHU
AIANCAJ?U
HEIEPO��PDA
=?PQ=H��
I=U�@EBBAN�
@ALAJ@EJC
KJ�PDA�2-
VKJA

���1EJCHA�.KHA�KB
=�"!�HEJA

1*%

P2
1EJCHA
!KJPEJCAJ?U

,KNI=H
1UOPAI

���-LAJEJC�KB�=
HEJA�OA?PEKJ�S�K

=�B=QHP�

,��

��� QO�1A?PEKJ
$=QHP

1*%

���'JPANJ=H

 NA=GAN�$=QHP�

�JKJ
 QO
PEA
 NA=GAN	

1*%

.(+�+=JQ=H��� ��.(+�0ACEKJ�2N=JOIEOOEKJ�.H=JJEJC�.NK?AOO
�PP=?DIAJP�'��1PA=@U�1P=PA���1P=>EHEPU�.ANBKNI=J?A�.H=JJEJC�#RAJPO

0AREOEKJ������#BBA?PERA�"=PA�������������.(+�[����� ���



��>>+-27/8>�����2/-563=>�09<�#/A��>>+-27/8>�����2/-563=>�09<�#/A��;?3:7/8>��8/<;?3:7/8>��8/<13D+>398�%<13D+>398�%<9-/==9-/==

2DA�BKHHKSEJC�?DA?GHEOP�D=O�>AAJ�?NA=PA@�BKN�QOA�>U�2N=JOIEOOEKJ�-SJANO�=J@�"AOECJ=PA@
#JPEPEAO�=O�=�CQE@AHEJA�BKN�SD=P�EO�NAMQENA@�>U�.(+�PDNKQCDKQP�PDA�>=OAHEJA�OQLLHAIAJP=H
PN=JOIEOOEKJ�QLCN=@A�LNK?AOO�BNKI�EJ?ALPEKJ�PK�AJANCEV=PEKJ�

$KN�IKNA�@AP=EHA@�EJBKNI=PEKJ�LHA=OA�NABAN�PK�PDA�PN=EJEJC�OANEAO��2N=JOIEOOEKJ�.H=JJEJC�
+K@AHEJC��=J@�#JANCEV=PEKJ�SDE?D�?=J�>A�=??AOOA@�BNKI�=JU�KB�PDA�BKHHKSEJC�L=CAO�KJ
LFI�?KI�

DPPL���SSS�LFI�?KI�LH=JJEJC�NPAL
@ARAHKLIAJP�=OLT�

DPPL���SSS�LFI�?KI�LH=JJEJC�NPAL
@ARAHKLIAJP�LKSANBHKS
?=OAO�=OLT

DPPL���SSS�LFI�?KI�LH=JJEJC�@AOECJ
AJCEJAANEJC�=OLT�

DPPL���SSS�LFI�?KI�I=NGAPO
=J@
KLAN=PEKJO�KLO
=J=HUOEO�=OLT

Project
Phase 1 Task Delivery Timeframe

PJM
Manual

Reference
PJM Contact Department

. 1Q>IEP
IEJEIQI
NAMQENA@
N=PEJC��HEJAO
=J@�TBINO	

#I=EH�PK
?KJP=?P

 ABKNA�.NKFA?P
�LLNKR=H

+
�� 2N=JOIEOOEKJ�.H=JJEJC

. 1Q>IEP
LH=JJEJC
IK@AH
L=N=IAPANO

'"#4�.NKFA?P
$EHA

 ABKNA�.NKFA?P
�LLNKR=H

+
�� 1UOPAI�.H=JJEJC�+K@AHEJC�=J@
1QLLKNP

. 1Q>IEP
LH=JJEJC
?KJPEJCAJ?U
?D=JCAO

!-,�$EHA  ABKNA�.NKFA?P
�LLNKR=H

+
�� 2N=JOIEOOEKJ�.H=JJEJC

. 1Q>IEP
>NA=GAN
@E=CN=IO

#I=EH�PK
?KJP=?P

 ABKNA�.NKFA?P
�LLNKR=H

+
�� 2N=JOIEOOEKJ�.H=JJEJC

. .NKFA?P
"AO?NELPEKJ�

#I=EH�PK
?KJP=?P

 ABKNA�.NKFA?P
�LLNKR=H

+
�� 2N=JOIEOOEKJ�.H=JJEJC

.(+�+=JQ=H��� ��.(+�0ACEKJ�2N=JOIEOOEKJ�.H=JJEJC�.NK?AOO
�PP=?DIAJP�(��!DA?GHEOP�BKN�,AS�#MQELIAJP�#JANCEV=PEKJ�.NK?AOO

0AREOEKJ������#BBA?PERA�"=PA�������������.(+�[����� ���

http://www.pjm.com/planning/rtep-development.aspx
http://www.pjm.com/planning/rtep-development/powerflow-cases.aspx
http://www.pjm.com/planning/design-engineering.aspx
http://www.pjm.com/markets-and-operations/ops-analysis.aspx


��>>+-27/8>� ����&�09<��!>>+-27/8>� ����&�09<��!���(���(<<+8=3>398+8=3>398

Z ��`PN=JOEPEKJ=H�NAOKQN?Aa NABANO�PK =JU�NAOKQN?A�PD=P�>U��LNEH����������AEPDAN�D=O�=J�'1�
�`ATEOPEJC�QJEPa	�KN�EO�=?PERA�EJ�PDA�.(+�EJPAN?KJJA?PEKJ�MQAQA��`ATEOPEJC�MQAQA�QJEPa	�=J@
OQ>IEPO�=�!'0�QLN=PA�NAMQAOP�EJPK�PDA�,AS�1ANRE?AO�/QAQA�=HKJC�SEPD�=�NAMQAOP�PK�>A
?KJOE@ANA@�=O�=�PN=JOEPEKJ=H�NAOKQN?A��.(+�SEHH�LKOP�PDA�PN=JOEPEKJ=H�NAOKQN?A�NAMQAOP�BKNI
PK�PDA�.(+�SA>OEPA�=HKJC�SEPD�PDA�����������+=NGAPO���0AHE=>EHEPU�!KIIEPPAA�IAAPEJC
I=PANE=HO�PD=P�SEHH�?KJP=EJ�PDA�EJOPNQ?PEKJO�BKN�BEHHEJC�KQP�=J@�OQ>IEPPEJC�PDA�BKNI�=J@�PDA
EJBKNI=PEKJ�NAMQENA@��-JHU�!'0�QLN=PA�NAMQAOPO�PD=P�@K�JKP�EJRKHRA�=�LDUOE?=H�IK@EBE?=PEKJ
PK�PDA�NAOKQN?A�SEHH�>A�AHECE>HA�BKN�PN=JOEPEKJ=H�NAOKQN?A�@AOECJ=PEKJ��2DA�OQ>IEPP=H�KB�PDA
!'0�QLN=PA�NAMQAOP�EJPK�PDA�,AS�1ANRE?AO�/QAQA�=J@�=JU�OQ>OAMQAJP�SEPD@N=S=H�KB�PDA
NAMQAOP�BNKI�PDA�,AS�1ANRE?AO�/QAQA�SEHH�>A�@KJA�=J@�PNA=PA@�EJ�=�I=JJAN�PD=P�EO
?KJOEOPAJP�SEPD�PDA�.(+�+=JQ=HO�=J@�.(+�%KRANJEJC��CNAAIAJPO��2DA�NAOKQN?A�SEHH�JK
HKJCAN�>A�?KJOE@ANA@�=�PN=JOEPEKJ=H�NAOKQN?A�EB�EP�SEPD@N=SO�EPO�!'0�QLN=PA�NAMQAOP�

Z 2DA “PN=JOEPEKJ=H�NAOKQN?A�+5�?AEHEJCa NABANO�PK��BKN�4=NE=>HA�0AOKQN?AO��QL�PK�PDA�HKSAN�KB
PDA�OQIIAN�NACEKJ=H�LAN?AJPEHA�KQPLQP�BKN�PDA�NAOKQN?A�PULA�KN�PDA�NAMQAOPA@�!'0O��$KN�=HH
KPDAN�NAOKQN?A�PULAO��QL�PK�PDA�HKSAN�KB�PDAEN�+$-�KN�NAMQAOPA@�!'0O��.(+�SEHH�LKOP�PDA
OQIIAN�NACEKJ=H�LAN?AJPEHA�KQPLQPO�BKN�4=NE=>HA�0AOKQN?AO�EJ�PDA�2#�!�02#.
=OOQILPEKJO�OHE@AO�PD=P�SEHH�PULE?=HHU�>A�NAHA=OA@�EJ�(=JQ=NU�A=?D�UA=N�@QNEJC�PDA�PN=JOEPEKJ
LANEK@�EJ�=�OHE@A�AJPEPHA@�`5EJ@���1KH=N�&=NIAN�"EOL=P?D��O�.AN?AJP�KB�+=TEIQI�$=?EHEPU
-QPLQPa��.(+�SEHH�=HOK�LKOP�PDA�OQIIAN�NACEKJ=H�LAN?AJPEHA�KQPLQPO�BKN�4=NE=>HA�0AOKQN?AO
BKN�PDA����������� 0��PK�PDA�.(+�SA>OEPA�=HKJC�SEPD�PDA�����������+=NGAPO���0AHE=>EHEPU
!KIIEPPAA�IAAPEJC�I=PANE=HO�

Z 2DA�`PN=JOEPEKJ�LANEK@a�NABANO�PK PDA�LANEK@�KB�PEIA�NAMQENA@�PK�LNK?AOO�=�!'0�QLN=PA�NAMQAOP
BKN�=�PN=JOEPEKJ=H�NAOKQN?A�EJ�PDA�.(+�EJPAN?KJJA?PEKJ�MQAQA�OQ?D�PD=P�PDA�=IKQJP�KB�!'0O
NAMQAOPA@�QJ@AN�PDA�!'0�QLN=PA�NAMQAOP�EJ�PDA�,AS�1ANRE?AO�/QAQA�EO�AHECE>HA�PK
L=NPE?EL=PA�EJ�0.+��"QNEJC�PDA�PN=JOEPEKJ�LANEK@��=�PN=JOEPEKJ=H�NAOKQN?A�I=U�NA?AERA
PN=JOEPEKJ=H�OUOPAI�?=L=>EHEPU�QL�PK�PDA�PN=JOEPEKJ=H�NAOKQN?AOc�+5�?AEHEJC���BPAN�PDA
PN=JOEPEKJ�LANEK@�KN�QLKJ�SEPD@N=S=H�KB�PDA�!'0�QLN=PA�NAMQAOP�BNKI�PDA�.(+
EJPAN?KJJA?PEKJ�MQAQA��PDA�@AOECJ=PEKJ�KB�PN=JOEPEKJ=H�NAOKQN?A�EO�NAIKRA@�

Z 2DA�`PN=JOEPEKJ=H�OUOPAI�?=L=>EHEPUa�NABANO�PK E@AJPEBEA@�HK?=PEKJ=H�PN=JOIEOOEKJ�OUOPAI
EJFA?PEKJ�?=L=>EHEPU�PD=P�EO�=R=EH=>HA�EJ�PDA�BQHH�OQIIAN�CAJAN=PKN�@AHERAN=>EHEPU�PAOP��OEJCHA
?KJPEJCAJ?U�=J@�?KIIKJ�IK@A�KQP=CA	�BKN�PDA�=LLHE?=>HA� 0��"AHERANU�7A=N�@QNEJC�PDA
PN=JOEPEKJ�LANEK@�>AUKJ@�PD=P�NAMQENA@�PK�OQLLKNP�=HH�.(+�!'0O�?KJOE@ANA@�EJ�PDA�EJPANEI
!'0�OPQ@U��2DA�PN=JOEPEKJ=H�?=L=>EHEPU�EO�?=H?QH=PA@�BKN�PN=JOEPEKJ=H�NAOKQN?AO�PD=P�=NA
AHECE>HA�PK�L=NPE?EL=PA�EJ�PDA� 0��"AHERANU�7A=N�QJ@AN�OPQ@U�=J@�EO�?=LLA@�=P�PDA
PN=JOEPEKJ=H�NAOKQN?A�+5�?AEHEJC��2DA�PN=JOEPEKJ=H�?=L=>EHEPU�I=U�R=NU�BKN�A=?D� 0��@QNEJC
PDA�PN=JOEPEKJ�LANEK@�=J@�EO�OQ>FA?P�PK�KPDAN�GJKSJ�HK?=PEKJ=H�NAHE=>EHEPU�NAOPNE?PEKJO�OQ?D�=O
OP=>EHEPU�=J@�RKHP=CA��2DA�=HHK?=PEKJ�KB�PDA�PN=JOEPEKJ=H�OUOPAI�?=L=>EHEPU�LNEKN�PK�A=?D� 0�

.(+�+=JQ=H��� ��.(+�0ACEKJ�2N=JOIEOOEKJ�.H=JJEJC�.NK?AOO
�PP=?DIAJP�)��!'0�BKN�#*!!�2N=JOEPEKJ

0AREOEKJ������#BBA?PERA�"=PA�������������.(+�[����� ���



&/&/@3=398��3=>@3=398��3=>9<9<CC

Revision 56 (06/27/2024):
Z �@@A@�?H=NEBE?=PEKJO�PK�OA?PEKJO�!��������!������=J@�!�����PD=P�NABHA?P�PDA�?D=JCAO�PK�PDA
?=H?QH=PEKJ�KB�!#2-�=J@�NAHE=>EHEPU�P=NCAPO�>=OA@�KJ�PDA�$#0!�=LLNKRA@�@K?GAP�#0��
���

Z !KJBKNIEJC�?D=JCAO�SANA�I=@A�PK�PDA�BKHHKSEJC�OA?PEKJO�PK�EJ?KNLKN=PA�LNKREOEKJO�KB
$#0!�O�!'$.
0��KN@AN��#0��
��	�

Z !�������%AJAN=H�.NK?A@QNAO
Z !�����!=L=?EPU�#IANCAJ?U�2N=JOBAN�->FA?PERA��!#2-	�.NK?A@QNA
Z !�����!=L=?EPU�#IANCAJ?U�2N=JOBAN�*EIEP��!#2*	�.NK?A@QNA

Revision 55 (12/20/2023):
Z .ANEK@E?�0AREAS
Z �@@A@�MQ=HEBUEJC�H=JCQ=CA�PK�PDA�I=JQ=H�SDANA�HKOEJC�IKNA�PD=J�����+5�KB�HK=@�SEHH
EIL=?P�JQIANKQO�?QOPKIANO��1A?PEKJO�PD=P�SANA�NAREOA@�EJ?HQ@A�
g ������,#0!�.��=J@�.���,
�
����J=HUOEO
g �PP=?DIAJP�"��.(+�0AHE=>EHEPU�.H=JJEJC�!NEPANE=
g �PP=?DIAJP�"
���*K=@�*KOO�"ABEJEPEKJO

Z 0AREOA@�1A?PEKJ�����!1.���J=HUOEO�>QHHAP���PK�EJ?HQ@A�PDA�?KJ?ALP�KB�EIL=?PEJC�JQIANKQO
?QOPKIANO�QJ@AN�HKOO�KB�HK=@�=LLNK=?DEJC������+5�

Z �@@A@��PP=?DIAJP�%����,#0!�1P=J@=N@�$�!
����^�$=?EHEPU�'JPAN?KJJA?PEKJ�1PQ@EAO�PK
=@@NAOO�$�!
���
��0AMQENAIAJP�0��NAC=N@EJC�PDA�@ABEJEPEKJ�KB�/Q=HEBEA@�!D=JCA�PK
ATEOPEJC�EJPAN?KJJA?PEKJO�

Revision 54 (07/26/2023):
Z 3L@=PA@�NABANAJ?AO�BNKI�2.*
���
��PK�2.*
���
����
Z 0AREOA@�+=JQ=H��� �H=JCQ=CA�PK�=HECJ�SEPD�QL@=PA@�NAMQENAIAJPO�EJ�2.*
���
����

g �������1L=NA�#MQELIAJP�1PN=PACU�0AREAS
g &�����*K=@�$HKS�+K@AHEJC�0AMQENAIAJPO

Z 3L@=PA@��PP=?DIAJP�'��1PA=@U�1P=PA���1P=>EHEPU�.ANBKNI=J?A�.H=JJEJC�#RAJPO�P=>HA�PK�=HECJ
SEPD�2.*�NAMQENAIAJPO

Revision 53 (07/26/2023):
Z 'JPNK@Q?PEKJ��0AREOA@�PANIEJKHKCU�PK�=HECJ�SEPD�JAS�P=NEBB�H=JCQ=CA��QL@=PA@�NABANAJ?AO
Z 1A?PEKJ�����������3L@=PA@�PANIEJKHKCU
Z 1A?PEKJ������3L@=PA@�PANIEJKHKCU�NABANAJ?AO
Z 1A?PEKJ����������3L@=PA@�PANIEJKHKCU�NABANAJ?AO

.(+�+=JQ=H��� ��.(+�0ACEKJ�2N=JOIEOOEKJ�.H=JJEJC�.NK?AOO
0AREOEKJ�&EOPKNU

0AREOEKJ������#BBA?PERA�"=PA�������������.(+�[����� ���



PJM RTEP – 2022 RTEP Proposal Window 3

www.pjm.com | For Public Use 1 | P a g e

PJM RTEP - 2022 RTEP PROPOSAL WINDOW #3 
PROBLEM STATEMENT & REQUIREMENTS 

Document Scope: 2027-28 Summer Reliability Analysis; 2027-28 Winter Reliability Analysis;    

2027-28 Light Load Reliability Analysis; 2027-28 Short Circuit Analysis 

2022 RTEP PROPOSAL WINDOW #3 

Purpose of Proposal Window 
PJM seeks technical solutions, also called proposals, to resolve potential reliability criteria violations on facilities 

identified below in accordance with all applicable planning criteria (PJM, NERC, SERC, RFC, and Local 

Transmission Owner criteria). 

Criterion Applied by PJM for this Proposal Window 
¶ 2027-28 Summer 

Baseline Thermal and Voltage N-1 Contingency Analysis  

Generator Deliverability and Common Mode Reliability Analysis  

N-1-1 Thermal and Voltage Analysis and Voltage Collapse 

Load Deliverability Thermal and Voltage Analysis 

Dynamic Stability Assessment   

¶ 2027-28 Winter  

Baseline Thermal and Voltage N-1 Contingency Analysis  

Generator Deliverability and Common Mode Reliability Analysis  

N-1-1 Thermal and Voltage Analysis and Voltage Collapse 

Load Deliverability Thermal and Voltage Analysis  

Dynamic Stability Assessment   

¶ 2027-28 Light Load* 

Baseline Thermal and Voltage N-1 Contingency Analysis  

Generator Deliverability and Common Mode Reliability Analysis  

*PJM aims to provide the Light Load cases early in March 2023, on or before March 6th. 
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2023 RTEP 2028 Preliminary Summer & Winter 
Gen Deliv 500KV and above Violation Summary 
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Scenario 0O

Scenario Components

1A-Alter_OK+ Conastone-Doubs 500 kV line loop in T-Point + Otter Creek-T-Point 500 kV

 Exelon: 2022-W3-344/660 
 FE: 2022-W3-23
 DOM: 2022-W3-711
 Dom/FE: 2022-W3-516/23
 DOM: 2022-W3-692
 DOM: 2022-W3-923
 DOM: 2022-W3-671
 DOM: 2022-W3-731
 DOM: 2022-W3-704
 DOM: 2022-W3-211
 DOM: 2022-W3-30
 DOM: 2022-W3-967
 DOM: 2022-W3-74
 PSEG: Part of 2022-W3-637 (Conastone-Doubs 500 kV line) and loop in T-Point
 NEET: part of 175 (Otter Creek-T-Point)  

2027 Screening Performance

Overload Number of Overloads
Total Overloads 19
500 kV Overloads 1
345 kV Overloads 2
230 kV Overloads 0
138 kV Overloads 13
115 kV Overloads 2

2028 Screening Performance

Overload Number of Overloads
Total Overloads 31
500 kV Overloads 8
345 kV Overloads 0
230 kV Overloads 15
138 kV Overloads 1
115 kV Overloads 2

https://www.pjm.com/
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Scenario 0O2

Scenario Components

1A-Alter_OK+ Otter Creek-T-Point 500 kV

 Exelon: 2022-W3-344/660 
 FE: 2022-W3-23
 DOM: 2022-W3-711
 Dom/FE: 2022-W3-516/23
 DOM: 2022-W3-692
 DOM: 2022-W3-923
 DOM: 2022-W3-671
 DOM: 2022-W3-731
 DOM: 2022-W3-704
 DOM: 2022-W3-211
 DOM: 2022-W3-30
 DOM: 2022-W3-967
 DOM: 2022-W3-74
 NEET: part of 175 (Otter Creek-T-Point)  

2027 Screening Performance

Overload Number of Overloads
Total Overloads 18
500 kV Overloads 1
345 kV Overloads 2
230 kV Overloads 0
138 kV Overloads 11
115 kV Overloads 3

2028 Screening Performance

Overload Number of Overloads
Total Overloads 34
500 kV Overloads 7
345 kV Overloads 0
230 kV Overloads 17
138 kV Overloads 1
115 kV Overloads 4

https://www.pjm.com/
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Scenario 0O3

Scenario Components

0O2 (1A-Alter_OK+ Otter Creek-T-Point-Doubs 500 kV) + Remove Fort Martin-Doubs ckt 2 and Hunterstown-Carroll 
230 kV line

 Exelon: 2022-W3-344/660 
 FE: 2022-W3-23 – Remove Fort Martin-Doubs ckt 2 and Hunterstown-Carroll 230 kV line
 DOM: 2022-W3-711
 Dom/FE: 2022-W3-516/23
 DOM: 2022-W3-692
 DOM: 2022-W3-923
 DOM: 2022-W3-671
 DOM: 2022-W3-731
 DOM: 2022-W3-704
 DOM: 2022-W3-211
 DOM: 2022-W3-30
 DOM: 2022-W3-967
 DOM: 2022-W3-74
 NEET: part of 175 (Otter Creek - T-Point-Doubs)  

2028 Screening Performance

Overload Number of Overloads
Total Overloads 34
500 kV Overloads 6
345 kV Overloads 0
230 kV Overloads 16
138 kV Overloads 3
115 kV Overloads 5

https://www.pjm.com/
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Scenario 0P

Scenario Components

(OG + updated 9A)

 Exelon: 2022-W3-344/660 
 FE: 2022-W3-23
 DOM: 2022-W3-711
 Dom/FE: 2022-W3-516/23
 DOM: 2022-W3-692
 DOM: 2022-W3-923
 DOM: 2022-W3-671
 DOM: 2022-W3-731
 DOM: 2022-W3-704
 DOM: 2022-W3-211
 DOM: 2022-W3-30
 DOM: 2022-W3-967
 DOM: 2022-W3-74
 Transource: part of 2022-W3-487 (IEC)  

2028 Screening Performance

Overload Number of Overloads
Total Overloads 35
500 kV Overloads 4
345 kV Overloads 0
230 kV Overloads 24
138 kV Overloads 1
115 kV Overloads 3

https://www.pjm.com/
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Scenario 0P2

Scenario Components

(OG + updated 9A East)

 Exelon: 2022-W3-344/660 
 FE: 2022-W3-23
 DOM: 2022-W3-711
 Dom/FE: 2022-W3-516/23
 DOM: 2022-W3-692
 DOM: 2022-W3-923
 DOM: 2022-W3-671
 DOM: 2022-W3-731
 DOM: 2022-W3-704
 DOM: 2022-W3-211
 DOM: 2022-W3-30
 DOM: 2022-W3-967
 DOM: 2022-W3-74
 Transource: part of 2022-W3-487 (IEC East only)  

2028 Screening Performance

Overload Number of Overloads
Total Overloads 44
500 kV Overloads 5
345 kV Overloads 0
230 kV Overloads 24
138 kV Overloads 4
115 kV Overloads 5

https://www.pjm.com/
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Scenario 0P NGME

Scenario Components

1A-Alter_ALL (Full DOM proposals) _ Remove Golden-2-Mars Extension

 Exelon: 2022-W3-344/660 
 FE: 2022-W3-23
 DOM: 2022-W3-711 (Regional Solution South)
 DOM/FE: 2022-W3-516/23 (DOM/FE Interregional Solution)
 DOM: 2022-W3-692 (DC Alley Solution) – Remove Golden-2-Mars Extension
 DOM: 2022-W3-923 (500 kV Dooms-Lexington)
 DOM: 2022-W3-671 (Front Royale-Morrisville)
 DOM: 2022-W3-731 (Locks TX Upgrade)
 DOM: 2022-W3-704/211 (Hollymeade-Gordonsville)
 DOM: 2022-W3-30/967 (Charlottesville-Hollymeade-Dooms)
 DOM: 2022-W3-74 (Ladysmith-Fredericksburg)  

2028 Screening Performance

Overload Number of Overloads
Total Overloads 53
500 kV Overloads 13
345 kV Overloads 0
230 kV Overloads 23
138 kV Overloads 4
115 kV Overloads 5

https://www.pjm.com/
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Scenario 0Q

Scenario Components

0G remove Graceton-High Ridge 500 kV line + Peach Bottom -Brandon Shore 500 kV line (Part of 741)

 Exelon: 2022-W3-344/660 
 FE: 2022-W3-23
 DOM: 2022-W3-711
 Dom/FE: 2022-W3-516/23
 DOM: 2022-W3-692
 DOM: 2022-W3-923
 DOM: 2022-W3-671
 DOM: 2022-W3-731
 DOM: 2022-W3-704
 DOM: 2022-W3-211
 DOM: 2022-W3-30
 DOM: 2022-W3-967
 DOM: 2022-W3-74
 Remove Graceton-High Ridge 500 kV line
 Add Peach Bottom -Brandon Shore 500 kV line (Part of 741)  

2028 Screening Performance

Overload Number of Overloads
Total Overloads 67
500 kV Overloads 15
345 kV Overloads 0
230 kV Overloads 29
138 kV Overloads 6
115 kV Overloads 8

https://www.pjm.com/
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Scenario 0Q2

Scenario Components

0G [1A-Alter_ALL (Full DOM proposals)] + Remove Pruntytown-Mt Storm, Fort Martin-Doubs ckt 2 and Hunterstown-
Carroll 230 kV line

 Exelon: 2022-W3-344/660 
 FE: 2022-W3-23 – Remove Pruntytown-Mt Storm, Fort Martin-Doubs ckt 2 and Hunterstown-Carroll 230 kV 

line
 DOM: 2022-W3-711 (Regional Solution South)
 DOM/FE: 2022-W3-516/23 (DOM/FE Interregional Solution)
 DOM: 2022-W3-692 (DC Alley Solution) – Remove Golden-2-Mars Extension
 DOM: 2022-W3-923 (500 kV Dooms-Lexington)
 DOM: 2022-W3-671 (Front Royale-Morrisville)
 DOM: 2022-W3-731 (Locks TX Upgrade)
 DOM: 2022-W3-704/211 (Hollymeade-Gordonsville)
 DOM: 2022-W3-30/967 (Charlottesville-Hollymeade-Dooms)
 DOM: 2022-W3-74 (Ladysmith-Fredericksburg)  

2028 Screening Performance

Overload Number of Overloads
Total Overloads 83
500 kV Overloads 15
345 kV Overloads 0
230 kV Overloads 26
138 kV Overloads 26
115 kV Overloads 10

https://www.pjm.com/
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Scenario 0Q3

Scenario Components

0G [1A-Alter_ALL (Full DOM proposals)] + Remove Fort Martin-Doubs ckt 2 and Hunterstown-Carroll 230 kV line

 Exelon: 2022-W3-344/660 
 FE: 2022-W3-23 – Remove Fort Martin-Doubs ckt 2 and Hunterstown-Carroll 230 kV line
 DOM: 2022-W3-711 (Regional Solution South)
 DOM/FE: 2022-W3-516/23 (DOM/FE Interregional Solution)
 DOM: 2022-W3-692 (DC Alley Solution) – Remove Golden-2-Mars Extension
 DOM: 2022-W3-923 (500 kV Dooms-Lexington)
 DOM: 2022-W3-671 (Front Royale-Morrisville)
 DOM: 2022-W3-731 (Locks TX Upgrade)
 DOM: 2022-W3-704/211 (Hollymeade-Gordonsville)
 DOM: 2022-W3-30/967 (Charlottesville-Hollymeade-Dooms)
 DOM: 2022-W3-74 (Ladysmith-Fredericksburg)  

2028 Screening Performance

Overload Number of Overloads
Total Overloads 60
500 kV Overloads 14
345 kV Overloads 0
230 kV Overloads 25
138 kV Overloads 7
115 kV Overloads 9

https://www.pjm.com/
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Scenario 0Q4

Scenario Components

0G (1A-Alter_ALL (Full DOM proposals))_ Remove Fort Martin-Doubs ckt 1 and 2 and Hunterstown-Carroll 230 kV 
line

 Exelon: 2022-W3-344/660 
 FE: 2022-W3-23 – Remove Fort Martin-Doubs ckt 1 and 2 and Hunterstown-Carroll 230 kV line
 DOM: 2022-W3-711 (Regional Solution South)
 DOM/FE: 2022-W3-516/23 (DOM/FE Interregional Solution)
 DOM: 2022-W3-692 (DC Alley Solution) – Remove Golden-2-Mars Extension
 DOM: 2022-W3-923 (500 kV Dooms-Lexington)
 DOM: 2022-W3-671 (Front Royale-Morrisville)
 DOM: 2022-W3-731 (Locks TX Upgrade)
 DOM: 2022-W3-704/211 (Hollymeade-Gordonsville)
 DOM: 2022-W3-30/967 (Charlottesville-Hollymeade-Dooms)
 DOM: 2022-W3-74 (Ladysmith-Fredericksburg)  

2028 Screening Performance

Overload Number of Overloads
Total Overloads 72
500 kV Overloads 14
345 kV Overloads 0
230 kV Overloads 27
138 kV Overloads 16
115 kV Overloads 10

https://www.pjm.com/
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Scenario 0R

Scenario Components

1A-Alter_OK+ Conastone-Doubs 500 kV line loop in T-Point + Otter Creek-T-Point 500 kV

 Exelon: 2022-W3-344/660 
 FE: 2022-W3-23
 DOM: 2022-W3-711
 Dom/FE: 2022-W3-516/23
 DOM: 2022-W3-692
 DOM: 2022-W3-923
 DOM: 2022-W3-671
 DOM: 2022-W3-731
 DOM: 2022-W3-704
 DOM: 2022-W3-211
 DOM: 2022-W3-30
 DOM: 2022-W3-967
 DOM: 2022-W3-74
 PSEG: Part of 2022-W3-637 (Conastone-Doubs 500 kV line) and loop in T-Point
 NEET: part of 175 (Otter Creek-T-Point)  

2028 Screening Performance

Overload Number of Overloads
Total Overloads 30
500 kV Overloads 8
345 kV Overloads 0
230 kV Overloads 14
138 kV Overloads 1
115 kV Overloads 2
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Scenario 0R2

Scenario Components

1A-Alter_OK+ Otter Creek-T-Point 500 kV

 Exelon: 2022-W3-344/660 
 FE: 2022-W3-23
 DOM: 2022-W3-711
 Dom/FE: 2022-W3-516/23
 DOM: 2022-W3-692
 DOM: 2022-W3-923
 DOM: 2022-W3-671
 DOM: 2022-W3-731
 DOM: 2022-W3-704
 DOM: 2022-W3-211
 DOM: 2022-W3-30
 DOM: 2022-W3-967
 DOM: 2022-W3-74
 NEET: part of 175 (Otter Creek-T-Point)  

2028 Screening Performance

Overload Number of Overloads
Total Overloads 34
500 kV Overloads 7
345 kV Overloads 0
230 kV Overloads 17
138 kV Overloads 1
115 kV Overloads 4

https://www.pjm.com/
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Scenario 0S

Scenario Components

0G + remove Graceton-High Ridge 500 kV line + Remove High Ridge 500/230 station + Add Peach Bottom-New 
Raphael-Waugh Chapel 500 kV line and Raphael 500/230 station (Part of 808)

 Exelon: 2022-W3-344/660 
 FE: 2022-W3-23
 DOM: 2022-W3-711
 Dom/FE: 2022-W3-516/23
 DOM: 2022-W3-692
 DOM: 2022-W3-923
 DOM: 2022-W3-671
 DOM: 2022-W3-731
 DOM: 2022-W3-704
 DOM: 2022-W3-211
 DOM: 2022-W3-30
 DOM: 2022-W3-967
 DOM: 2022-W3-74
 Remove Graceton-High Ridge 500 kV line and Remove High Ridge 500/230 kV station
 PSEG: 2022-W3-808 Part (Add Peach Bottom-New Raphael-Waugh Chapel 500 kV line and Raphael 

500/230 station)  

2028 Screening Performance

Overload Number of Overloads
Total Overloads 55
500 kV Overloads 14
345 kV Overloads 0
230 kV Overloads 26
138 kV Overloads 4
115 kV Overloads 5
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Document Revision History

10/17/2023 – R1: original version posted

11/30/2023 – R2: 
 Update to cost estimates included in the “Final Reliability Analysis and Recommended Solution” section, 

reflecting latest estimates received. 
 Correction to Map 5 - South Proposal Cluster Map.

12/8/2023 – R3: 
 Update to cost estimates included in the “Final Reliability Analysis and Recommended Solution” section, 

reflecting latest estimates received consistent with Dec. 5, 2023 TEAC. 
 Corrected footnote in Table 3.
 Clarification of sentences on pages 20, 22 and 23.
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2023 Reliability Proposal Window 1
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& Window opened on 7/24/2023
& Window closed on 9/22/2023
& For this Window, PJM seeks technical solutions, also called proposals, to resolve 

potential reliability criteria violations on facilities identified in accordance with all 
applicable planning criteria (PJM, NERC, SERC, RFC, and Local Transmission 
Owner criteria).

& 20 total proposals submitted from 9 different entities (7 Incumbents & 2 Non 
Incumbents)

7 Greenfields
13 Upgrades

& '()*+,)*-./*0)1+ 223(4-./*0+3/560+73(.+89:$;+!+<+89=%$$+!
& 5 proposals with Cost Containment

2023 Reliability Proposal Window 1



�N�E�E�T� �M�A� �E�x�h�i�b�i�t� �S�A�-�7� 
�P�a�g�e� �4� �o�f� �1�2�3� 

�2�0�2�2� �R�T�E�P� �W�i�n�d�o�w� �3� 
�T�r�a�n�s�m�i�s�s�i�o�n� �P�l�a�n�n�i�n�g� �U�p�d�a�t�e� 

� � �T�A� �W�A�W�A� �®�)� �[�0�0� �e�x�e�)�A� �0�m� �i�u� �m�a�]� �0�)� �(�0�3� �P�J�M�©�2�0�2�3 !"#$#%www.pjm.com | Public

2022 RTEP Window 3
Transmission Planning Update
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Presentation Outline

& Background

& 2022 RTEP Window 3 purpose and timeline

& Need statement summary

& Load forecast and generation assumptions

& Summary of proposals 

& Summary of scenarios studied 

& Proposals detailed review and short list scenarios

& Summary of short circuit results

& Summary of load deliverability results



 !"#$#%6www.pjm.com | Public

2022 RTEP Window 3
Purpose and Timeline

& Purpose: 
< Address reliability needs in the Dominion and APS zones primarily 

associated with Data Center Load forecasts (up to 7,500 MWs by 
2027-28)

< Seeking robust and flexible solutions to address the reliability needs 
in those specific areas

& Window Opened; February 24th 2023 / Closed May 31st 2023
< PJM posted preliminary planning basecases on January 31st 2023
< >$+?/@+A-5B(C+<+,4*05B0B+73(.+ 23-D+#Eth to May 31st 2023
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2022W3 RTEP Timeline

JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC.
2023

February 24
2022 RTEP Window 3 Opened

May 31
2022 RTEP Window 3 Closed

February 1
Initial Cases/Files 
Posting 

October 3 
TEAC Short-list 
presentation

December 
PJM Board approval

& Currently, system models with the data center loads 
(starting 2027) do not solve without reinforcements.

& Supplemental (M3 Process) can not evaluate project 
impacts until the reliability constraints are resolved.

 In 2024, PJM needs clean base cases for 
interconnections, NJOSW 2.0, Offshore Wind studies 
and LTRTP. 

 Reinforcements need to be finalized by end of 2023.

October 31st + December 5th
TEAC First and Second Read
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Competitive Window Submissions

72 Proposals Were Received From 10 Entities

6 incumbent, 
4 non-incumbent

22 projects are upgrades, 
while 50 are greenfield

Total ~$50.7B  * 
(!"#$%&$'(($)*%)%!'($+%!,!$ $-%,$'(($'*.$

required)

Proposals include:
& 230 kV, 500 kV and 765 kV developments
& 500 kV GIS substations
& UG 500 kV AC cable developments

& Double circuit 500 kV proposals
& HVDC development

*One proposal cost was revised by submitting entity from $1.6B to $5.4B
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Load Forecast and Planning Approach

 PJM began receiving near and long term forecast 
input from Dominion, First Energy and NOVEC for 
Data Center load growth projections up to and 
including 2038 (15 year planning horizon).

 The PJM 2023 Forecast calls for approximately 
between 4.2% to 5.0% annual load growth in the 
Dominion area over the next 10-15 year timeframe. 

 The Load Forecast information was refined and 
developed down to a bus/substation level for the 2028 
and 2030 study years.

 PJM reassessed the transmission development needs 
in the area based on the refined forecast information 
and localized allocation of load. 

https://pjm.com/-/media/library/reports-notices/load-forecast/2022-load-report.ashx 

https://pjm.com/-/media/library/reports-notices/load-forecast/2022-load-report.ashx
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2022 RTEP Window 3 - Objective

& Develop robust, holistic and expandable solutions that address the 2027-28 baseline 
violations associated with:
< Local constraints: resulting from directly serving the data center loads in APS and 

Dominion zones through the respective 230 kV networks and into the points of delivery:
& F(()0+'300GH+ )IJK35+<+!/3)+H+A-)I-56+L*/3+/5B+M3/.JD0*(5+

< Regional constraints resulting from imports into load center areas (500 kV primarily):
& N3(5*+O(@/D+H+!(33-)P-DD0+<+Q-5*+R-DD+<+S(KB(K5T!()J@++
& Meadow Brook - Vint Hill
& !(33-)P-DD0+<+M3-)*03)+H+U4+
& 0/VI+M(**(.+<+'(5/)*(50+<+M3-6I*(5+<+?(KJ)

< Needed reactive power VAR reinforcements, both static and dynamic as deemed 
necessary, to address the reactive power needs of the system for the 2027-28 baseline 
scenario

& Adhere to all applicable planning criteria, including PJM, NERC, SERC, RFC and Local 
Transmission Owner Criteria.
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2022W3 RTEP- Summary of Drivers/Needs

& PJM has had unprecedented data center load growth 
(up to~7,500 MW) currently forecasted by 2027- 28 in 
Dominion (Northern Virginia) and APS (Doubs)

& 11,100 MW of announced deactivations to the west 
and south of Conastone

& Approximately 5,300 MW occurring after the 2022 
RTEP 2027 case was created

& The vast majority of the new generation with signed 
ISAs has been solar

& Solar has low availability during the winter period
& The replacement generation is coming from the region 

to the east of Peach Bottom as well as west of Doubs 
to meet projected load growth.

& PJM has implemented a new block dispatch procedure
& The old dispatch procedure maintained historical 

intraregional transfers, dispatching most of the 
generators in the Dominion zone at 100%.
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Brandon Shores Deactivation Assumptions 

& Initial 2022 Window 3 2027 basecase has Brandon Shores generators 
modeled and dispatched

& The 2022 Window 3 2028 basecase has Brandon Shores generators 
removed as per the deactivation notice

& As will be shown, PJM received proposals from PSEG, NextEra, and Exelon 
addressing the Brandon Shores deactivation covering 2028 robustness test

& All proposals submitted to address only 2027 base case needs do not 
consider Brandon Shores deactivation

& PJM evaluated effectiveness of all submitted proposals to address Brandon 
Shores deactivation against the PJM Board approved project.
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2022 RTEP Window 3
Criterion Applied by PJM

&  2027-28 Summer / Winter
< Baseline Thermal and Voltage N-1 Contingency Analysis 
< Generator Deliverability and Common Mode Reliability Analysis 
< N-1-1 Thermal and Voltage Analysis 
< Load Deliverability Thermal and Voltage Analysis
< Dynamic Stability Assessment  
< Short Circuit Assessment

&  2027-28 Light Load
< Baseline Thermal and Voltage N-1 Contingency Analysis 
< Generator Deliverability and Common Mode Reliability Analysis 

& 2027-28 CSPA Study
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2022 RTEP Window 3 - Requirements

& Holistic solutions are to be designed such that they are robust and expandable as the load 
grows within the area. 

& A scalable solution ensures, at a minimum, near-term reliability needs are addressed while 
also enabling future expansion (beyond the 2027-28 baseline levels) as data center load 
increases in the Dominion and APS zones.

< Consider flexibility, robustness and scalability of 2027-28-baseline solutions against the 
Interim 2027-28 Summer, Winter and Light Load basecases.

< Evaluate proposals for their effectiveness towards existing reactive interfaces in the 
area, particularly those supporting the Dominion and APS zones.

< Evaluate the effectiveness of the proposed solutions towards the transmission system 
load deliverability into the Dominion and APS zones (CETL). 
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#$##+OW, +A-5B(C+%+<+ ))K.2*-(5)+9T%

& Preliminary Reactive Support: 
< 2027-28 basecases included a set of reactive VAR support at existing/proposed substations to 

partially meet the system reactive demand under system normal, N-0 conditions. 
< X5VDKB0B+/*+)20V-7-V+D(V/*-(5)+/)+-5B-V/*0B+-5+  !Y)+#$##+OW, +A-5B(C+%+ 3(JD0.+L*/*0.05*:+
< Initial VARs not imply final VAR level, type or location. 

& Only adequate for need analysis purposes. 
& Should be removed and replaced consistent with an entity's proposal to provide the necessary VAR 

support.  
< PJM expects that proposals will provide for the needed reactive VAR support through either 

transmission development or static/dynamic VAR support devices or a combination of both. 
< A number of non-convergent contingencies due to deficient VAR support and excessive reactive 

power loss in the 2027-28 modeling basecases.
< Based on the preliminary VAR resource assumptions in the cases, the provided voltage 

performance results are for guiding purposes only. 
& Proposal developers are to re-evaluate the voltage performance part of their proposal development to 

ensure compliance with voltage performance requirements. 
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& Basecase N-0 thermal Violations:
< 2027-28 baseline case(s) show thermal violations along the Peach Bottom-Conastone 

and Conastone-Brighton 500kV paths.
< These 500 kV segments are also showing marginal overloads approaching 98% to 

100% under N-1 conditions for the baseline summer conditions.

& Non-Converged N-1 Contingencies:
< Key contingencies lead to voltage collapse on the 500kV system due to insufficient 

transmission system transfer capability and VAR support inadequacy. 
< Following development of VAR support enhancements, thermal loading on all system 

elements needs to be monitored and overloads, if any, need to be addressed part of the 
proposed solutions. 
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& N-1-1 Analysis;
< Due to the significant load growth presented in the baseline 2027-28 basecases, a large 

number of N-1-1 contingencies lead to unsolvable security constraint redispatch 
conditions. 

< Hence, the provided N-1-1 results are to be revaluated as part of the proposal solution 
development process.

< PJM posted the interim 2027-28 basecase N-1-1 results early March on the PJM 
website in the competitive planning section. 

& Load Deliverability analysis:
< PJM requires that proposed solutions are evaluated for their effectiveness towards load 

deliverability into the APS and Dominion zones.
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Two Rounds of PJM Meetings With Proposing Entities:

& Discussions to clarify details of proposed 
developments, assumptions, rationale of proposed 
alternatives/variations

& First round was conducted in June/July 2023. 

& Second round was initiated in late July and concluded 
mid-August:

Focus on outage scheduling, routing, risk and cost 
assumptions/considerations

Scenario Development and Analysis
To date, PJM developed and analyzed:

& >30 scenarios for the 2027 model (Combination of 
proposals and components from different proposals)

& >80 scenarios for the 2028 model

Scenarios Were Built Based On:
& Full combination scenarios by proposing entities 

(Incumbents, Nextera, LS Power and Transource) 

& Optimized scenarios using components from incumbent and 
non-incumbent proposing entities
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Scenarios With Their Associated Proposed Developments Will Be Evaluated Based On the Following 
Principles:

Performance
Meeting the system needs of 
2027 and being flexible to 
address 2028 needs

Scalability
Scenario/development 
D(560P-*@+<+)@)*0.+
robustness and utilization 

Impact
Utilization of existing ROWs 
where possible and efficient.

Validated Cost
Cost evaluation using third-
party benchmarking 
metrics

Risks
& Triggering additional costs:

< Substation rebuilds due to extreme short-circuit levels
< Avoid extended critical outages (Peach Bottom / 

Conastone rebuilds)
& Imposing high permitting
& Inability to meeting in-service date

Efficiencies
& Avoidance of redundant capital investment including 

recognizing synergies with EOL facilities and overlaps of 
previously approved (or imminent) supplemental/baseline 
upgrades.
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2022 RTEP Window 3

Overview of Submitted Proposals
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Proposal Groupings

& Proposals were grouped in 4 main  clusters 
(East, West, South and Dominion)

& Each cluster included proposals by different 
entities in the same need area and/or 
addressing the same local/regional needs 

& Scenarios were developed and tested: 
< First; address regional needs
< Next; scenarios were refined (building new 

scenarios) to cover local needs
< Scenarios were further refined using more 

effective proposal components as 
demonstrated through performance

EastWest

South

North Virginia
Data Center
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& Initial screening was conducted for all proposals on 2027 RTEP cases

& Scenario studies followed by developing and assessing: 
< Combination Proposals from various proposing entities
< Combination of components from different proposals

& 2027 Results indicate all combination proposals can address the 2027 needs to a varying 
degree
< All 2027 combination proposals offered 500 kV or 765kV solutions in the West
< Three out of four proposed combinations offered 500 kV reinforcements in the East

& Several other proposing entities offered 500kV and HVDC solutions
& Some 230 kV reinforcements were also offered as options to address eastern cluster needs
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& 2028 Robustness test was utilized to further assess the merit of all proposals
< 2028 evaluations indicated need for further regional transfer reinforcements (beyond those offered for 

2027)
< Account for major deactivations in the study area (Brandon Shores among others)
< Account for higher regional transfers as a result of block dispatch and new gen deliverability test

& LS Power, Transource and NextEra (598) combination proposals show more significant violations 
in 2028 initial testing
< PJM further tested components from LS Power and Transource proposal in developing additional 

scenarios
< Nextera proposed a standalone add-on component to upgrade its 2027 combination proposal (598) to 

address 2028 needs (175)

& NextEra 175 and the Incumbent (Exelon, FE and Dominion) proposal scenarios showed 
23(.-)-56+2037(3./5V0+<+WI0)0+C030+K)0B+/)+)*/3*-56+2(-5*+7(3+7K3*I03+/))0)).05*)
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Summary of Proposal Clusters - East

NOTE: This map is only 
intended to illustrate the 
general electrical connectivity 
of the projects, and should 
not be relied upon for exact 
geographical substation 
locations or line routes. 
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& Six proposing entities submitted proposals to address the East cluster violations

& PJM confirmed the need for the following
< Regional reinforcements between Peach Bottom area and Northern Virginia
< Regional and local reinforcements into BGE

& PJM evaluated various combinations of the proposals/components to identify the 
most effective solution

&  !+-)+7-5/D-[-56+-*)+0P/DK/*-(5)+(7+*I0+O-56+F(DB+<+O-V0+23(2()/D+/6/-5)*+/+
number of alternatives.

Summary of Proposal Clusters - East
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& BGE local/regional solution
< A0)*+'((203+<+R-6I+O-B60+E$$+GQ+\,40D(5]
< 0/VI+M(**(.T^:+?0D*/+<+O/2I/0D+H+A/K6I+'I/20D+E$$+GQ+\ L,F]
< 0/VI+M(**(.+<+M3/5B(5+LI(30+E$$+GQ+\ L,F]
< _0050@+<+A/K6I+'I/20D+B(KJD0+#%$+GQ+\^04*03/]

& BGE local area solution (Focused on Brandon Shores Deactivation)
< F3/V0*(5+<+M/*/P-/+B(KJD0+V-3VK-*+#%$+GQ+\,40D(5H?0/V*-P/*-(5+LV(20]
< 0/VI+M(**(.T^:+?0D*/+<+O/2I/0D+H+A/K6I+'I/20D+E$$+GQ+\ L,F]
< 0/VI+M(**(.+<+M3/5B(5+LI(30+E$$+GQ+\ L,F]
< _0050@+<+A/K6I+'I/20D+#%$+GQ+B(KJD0+V-3VK-*+\^04*03/]

* Red boxes refer to solutions proposed by incumbent to address BGE area needs.

LK../3@+(7+ 3(2()/D+'DK)*03)+<+,/)*
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& Regional solution (Regional Transfers)
< 0/VI+M(**(.+<+F3/V0*(5+H+'(5/)*(50T^:+?0D*/+E$$GQ+K263/B0+\,40D(5TW3/5)(K3V0]
< 0/VI+M(**(.+<+?(KJ)+E$$+GQ+\ L,F]
< '(5/)*(50+<+?(KJ)+E$$+GQ+\ L,F]
< RK5*03)*(C5+<+F3005+Q/DD0@++E$$+GQ+\ L,F]
< RK5*03)*(C5+<+?(KJ)+<+F(()0+'300G+E$$+GQ+\^04*,3/+/5B+SL+ (C03]
< U**03+'300G+<+WH (-5*+E$$+GQ+\^04*,3/]
< '(5/)*(50+<+WH (-5*+E$$+GQ+\^04*,3/]
< U**03+'300G+<+'(5/)*(50+E$$GQ+\ S]
< ^(3*I+?0D*/+<+'(5/)*(50+E$$GQ+\^04*,3/+/5B+SL+ (C03]
< WH (-5*+<+?/*/+'05*03+ DD0@+#%$+GQ+\^04*,3/]
< Transource 230kV development between Peach Bottom and Conastone (Transource)

Summary of Proposal Clusters - East
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#$##+A-5B(C+%+23(2()/D)+<+A0)*+ 3(`0V*)

NOTE: This map is only 
intended to illustrate the 
general electrical connectivity 
of the projects, and should 
not be relied upon for exact 
geographical substation 
locations or line routes. 
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& West regional solutions
< E$#+ +<+MD/VG+U/G+<+L*(50C/DD+<+^0C+M0D.(5*+\F/5*]++E$$+GQ+\^04*,3/]
< N(3*+!/3*-5+<+?(KJ)+E$$+GQ+B(KJD0T)-56D0+V-3VK-*)+\N,]
< 3K5*@*(C5+<+!*:+L*(3.+/5B+!0/B(C+M3((G+<+?(KJ)+E$$+GQ+\N,]
< E$# +<+MD/VG+U/G+<+?(KJ)+E$$+GQ+\SL+ (C03]
<  ()IK/+N/DD)+<+a0/*+ZbE+GQ+\W3/5)(K3V0]

& All of the 500 kV proposals listed above overlap or use similar ROWs 
adjacent to existing transmission developments in the area.

& Less effective/efficient solutions were also tested, for example:
< N3(5*+O(@/D+<+^0C+A-)I-56+L*/3+E$$+GQ+\^04*,3/]
< Black Oak - Goose Creek 500 kV (NextEra)

Summary of Proposal Clusters - West
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& Four proposing entities submitted proposals to address the West cluster violations
< All proposals are approaching the western needs by 500 kV or 765 kV new lines
< PJM evaluated every proposal individually

& PJM evaluated various combinations of proposals or their components to identify the 
most effective solution 

& PJM confirmed the need for the following
< Regional reinforcements from West (a minimum of 1x500 kV or 1x765 kV 

B0P0D(2.05*+<+J(*I+30cK-30+B0B-V/*0B+B@5/.-V+Q O+)K22(3*]
< For the 500 kV reinforcement options terminating at Doubs, additional transfer 

capability is required into Goose Creek area (Northern Virginia)

Summary of Proposal Clusters - West
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NOTE: This map is only 
intended to illustrate the 
general electrical connectivity 
of the projects, and should 
not be relied upon for exact 
geographical substation 
locations or line routes. 

Summary of Proposal Clusters - South
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& Four proposing entities submitted proposals to address the South cluster violations
< All proposals are addressing the South needs by proposing new 500kV lines primarily
< PJM evaluated every proposal individually and in combination

& South Regional Solutions
< N3(5*+O(@/D+<+Q-5*+R-DD+E$$+GQ+\SL+ (C03]
< R-5)(5)+N(3B+OB+<+M3/.JD0*(5+E$$+GQ+\ L,F]
< N3(5*+O(@/D+<+^0C+A-)I-56+L*/3+\O/V07-0DB]+E$$GQ+\^04*,3/]
< ^(3*I+ 55/+<+A-)I-56+L*/3+E$$GQ+\?(.-5-(5]

&  !+-)+0P/DK/*-56+*I0+500B+7(3+/+2(3*-(5+(7+*I0+^(3*I+ 55/+<+A-)I-56+L*/3+E$$+GQ+

Summary of Proposal Clusters - South
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NOTE: This map is only 
intended to illustrate the 
general electrical connectivity 
of the projects, and should 
not be relied upon for exact 
geographical substation 
locations or line routes. 

Summary of Proposal Clusters - Dominion
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& Three proposing entities submitted proposals to address the Data Center Alley violations
< Two underground 500kV cables Vs. One overhead 500/230KV
< PJM evaluated every proposal individually

& Dominion Data Center Alley Solutions
< F(()0+'300G+<+M0/K.0/B0+E$$_Q+K5B0363(K5B+\SL+ (C03]+<+#%$;T%E>b+!Q +7(3+L^TL,
< L*(3G+<+ND@)+E$$+GQ+K5B0363(K5B+\W3/5)(K3V0]+<+%%$#T%%$#+!Q +7(3+L^TL,
< )205+<+F(DB05+<!/3)+E$$T#%$GQ+(P03I0/B+\?(.-5-(5]+<+d%EZTd%EZ+!Q +7(3+L^TL,

& This solution attempts to establish a second 500kV path along the existing 500kV path between Brambleton 
and Goose Creek

& Existing substations in the area are congested/space limited and hence the two new substations (Aspen and 
Golden) will establish two new main substations 

& Both the 500kV and 230kV systems will be accessible to serve additional load and Delivery Points

&  !+-)+0P/DK/*-56+*I0+500B+7(3+F(DB05+<+!/3)+E$$GQ+04*05)-(5+
< Closing the Aspen-Golden-Mars 500kV loop could take place in stages.

Summary of Proposal Clusters - Dominion
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Proposals Detailed Constructability Review 
and 

Scenario Short List
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PJM Risk Assessment Criteria
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Risk Assessment Matrix - East
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Risk Assessment Matrix - West
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