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Introduction 

Welcome to the Generation and Transmission Interconnection Process Manual.  In this 
Section you will find: 

¶ A table of contents 

¶ An approval page that lists the required approvals and the revision history 

¶ This Introduction 

¶ Sections summarizing the guidelines, requirements and procedures for Generation 
and Transmission interconnection, including Developer actions and PJM actions.  

¶ Attachments that include additional supporting documents and tables. 

About This Manual 

This PJM Manual, Generation and Transmission Interconnection Process is one of the 
PJM Manual 14 series family. This manual guides developers of generation and merchant 
transmission projects through the planning up to the request for facility construction.  

Intended Audience 

The intended audience for this PJM Manual includes the following:  

¶ Developers of generation and merchant transmission facilities and their staffs 
interested in locating facilities within PJM. 

¶ Existing Generation Owners planning increases of 1 MW or more to an existing 
generating resource. 

¶ PJM Transmission Owners and other PJM Members and their staffs. 

¶ PJM Staff. 

References 

The entire PJM Manual 14 series addresses issues that may be related to or of interest to 
the Interconnection Customer. The reader of this manual is urged to review the other 
manuals for additional material of interest. All PJM manuals can be found on PJM.com 
under the Documents/Manuals links. In addition the reader is urged to also check PJM 
committee postings for possible draft revisions that may be awaiting posting under the 
manuals section of PJM.com.  
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Section 1: Interconnection Process Overview 

Entities requesting interconnection of a generating facility (including increases to the 
capacity of an existing generating unit or decommissioning of a generating unit) or 
requesting interconnection of a merchant transmission facility within the PJM RTO must do 
so within PJMôs defined interconnection process. This process ensures the successful, 
timely completion of PJMôs planning, facility construction and operational and market 
infrastructure requirements. For the purposes of this Manual, the term ñDeveloperò is used to 
encompass any entity which bears responsibility for bulk power system upgrades, whether a 
third party seeking interconnection or an existing Transmission Owner with responsibility for 
Baseline Upgrades or self-identified enhancements. 

  

Exhibit 1: Process Flow 
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These Manuals offer a set of guidelines that ensure successful interconnection and 
operations within PJM.   

The accompanying Attachment A ï Interconnection Process Flow Diagram - portrays in 
more detail the pertinent planning steps from the initial request up to the request for facility 
construction. This includes market and operational steps necessary for participation, as 
appropriate, in the PJM energy and capacity markets, including the process for acquiring 
any related or necessary transmission rights. 

The PJM Manual 14A content is consistent with and elaborates on the terms and conditions 
found in the source PJM documents. The primary source documents for Manual 14A are the 
PJM Open Access Transmission Tariff (OATT) and the PJM Operating Agreement. Other 
applicable source documents may include the PJM Transmission Owners Agreement and 
the PJM Reliability Assurance Agreement. The source documents remain the final 
authoritative documents and these documents control with regard to any inconsistencies 
between them and the PJM Manuals 

1.1  Merchant Transmission Interconnection Facilities 

As specified in the PJM OATT and Schedule 6 of the PJM Operating Agreement, the 
developers of Merchant Transmission Facilities that interconnect with the PJM Transmission 
System may be entitled, subject to certain restrictions, to elect certain transmission rights 
that are created by the addition of such facilities. Discussions of these rights and specific 
design, construction, operational and maintenance aspects of merchant transmission 
interconnection facilities can be found by referring to Manual 14. 

1.2  Initiating the Generation and Transmission Interconnection 
Planning Process 

In order to initiate the Interconnection Planning Process, a Developer must contact PJM 
through PJMôs hotline or through PJMôs web site at http://www.pjm.com/home.aspx. The 
Developer must submit a completed Interconnection Request. This is accomplished via the 
execution of a Feasibility Study Agreement, per OATT Attachment N for generation 
interconnection requests and OATT Attachment S for merchant transmission interconnection 
requests. Both Attachment N and Attachment S can be found in Documents/Agreements 
section of http://www.pjm.com/home.aspx. A completed Attachment N or S, including the 
submittal of all required data, must be accompanied by the appropriate fees as detailed in 
following sections of this Manual in order to reserve a place in PJMôs interconnection queue. 

1.3  Project Management and Client Management 

After contacting PJM for the first time, PJM assigns a Project Manager. The Project 
Manager will be responsible for working with each Developer and their respective staff to 
complete the necessary steps related to interconnection planning. Additional Project 
Managers will be assigned for subsequent facility construction and operational phases of the 
project. Refer to Manual 14 for additional references.   
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After contacting PJM for the first time through PJMôs hotline or through PJMôs web site at 
http://www.pjm.com/home.aspx, the Developer will be assigned a Client Manager. Client 
Managers coordinate PJM activities that facilitate each Developerôs membership and market 
participation, bridging any concerns or coordination issues with appropriate PJM staff 
including the respective PJM Project Managers who oversee the interconnection process. 

1.4  Electing Capacity Resource Status versus Energy Resource 
Status 

A Developer must elect the status type for the generating capability associated with each 
interconnection request: Capacity Resource Status or Energy Resource Status. A Capacity 
Resource status designation permits the generator to be utilized by PJM Load Serving 
Entities to meet capacity obligations under the terms of the PJM Reliability Assurance 
Agreement (RAA), available in the Documents/Agreements section of 
http://www.pjm.com/home.aspx. 

¶ Capacity Resource Status: Units must meet certain interconnection requirements 
for being granted this status including requirements for deliverability. Capacity 
Resource status is granted based on the availability of sufficient transmission 
capability to ensure the deliverability of generator output to network load and to 
satisfy the regional reliability requirements of the NERC region in which the 
generator is located - ReliabilityFirst or SERC. Specific analytical tests performed 
during the Generation Interconnection Feasibility Study and System Impact Study 
reveal the specific transmission system upgrades required to meet these reliability 
criteria.  Capacity Resource Status conveys specific capacity interconnection rights 
enabling a unit to participate in PJM capacity markets. Through these markets, 
LSEs may procure capacity rights to meet their respective capacity obligations 
under the terms of the PJM Reliability Assurance Agreement. 

¶ Energy Resource Status: The planning studies for generating units seeking this 
status do not include the deliverability analyses required of those units seeking 
Capacity Resource status. As such, Energy Resource units are only permitted to 
participate in the energy market. Such units do not receive capacity interconnection 
rights and may not participate in PJM capacity markets. 

Additional details regarding unit status and the associated interconnection requirements and 
related analyses can be found by referring to Manual 14. 

1.5  PJM Membership 

Membership in PJM is granted under the terms of the PJM Operating Agreement. The Client 
Manager assigned to each Interconnection Request will guide each Developer through this 
process. While PJM membership is not required for the initial planning and construction 
phases of a given generation or merchant transmission interconnection project, Membership 
will be required prior to commercial operation. And, in many cases, Membership will be 
required in order to integrate operational and market infrastructure with PJM. PJM 

http://www.pjm.com/home.aspx
http://www.pjm.com/home.aspx
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Membership entails certain data requirements, operational and market coordination, 
committee support and financial obligations 

1.6  Membership in NERC Regional Councils 

PJM operates within the geographic boundaries of several regions of the North American 
Electric Reliability Council (NERC), including applicable areas of the ReliabilityFirst and the 
SERC Reliability Corporation. Any new signatory to the PJM Operating Agreement is 
obligated to be in compliance with the respective planning, operating and membership 
requirements of the respective NERC Council in which their facilities are located. 

1.7  The Interconnection Request Studies 

The PJM Operating Agreement, Schedule 6, and the PJM Open Access Transmission Tariff, 
Part IV, describe the procedures used to process requests for interconnection with the PJM 
transmission system. The Operating Agreement and Tariff establish the statutory basis for 
the business rules, described in detail in this Manual M14A, for the interconnection request 
process.  These business rules include three analytical steps: 

1.(1) Feasibility Study 

2.(2) System Impact Study 

3.(3) Interconnection Facilities Study.   

Each step imposes its own financial obligations and establishes milestone responsibilities. 

Projects within each time-based queue are evaluated against a baseline benchmark set of 
studies in order to establish project-specific responsibility for system enhancements, 
separate from general network upgrades suggested by the results of baseline analyses. 
Each Developer is encouraged to participate in the activities of the Transmission Expansion 
Advisory Committee (TEAC) and its SubregionalSub regional RTEP Committee. PJM 
consults with the TEAC and SubregionalSub regional RTEP Committees as part of the 
larger Regional Transmission Planning Process through which a coordinated regional 
expansion plan ï including expansions necessitated by generation and merchant 
transmission interconnection - is reviewed. 

Important PJM interconnection process steps established to implement provisions of the 
PJM OATT: 

¶ Tthe interconnection queuing process including the procedures used to initialize the 
interconnection evaluation process based on the timing of the receipt of all requests 

¶ Tthe cost responsibility for transmission upgrades required for interconnection; 

¶ Tthe rights accorded to a generator after it has satisfied OATT requirements; 
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¶ Tthe required Interconnection Service Agreement (ISA) and Construction Service 
Agreement (CSA). Each of these two agreements is executed by and among three 
parties: the Developer, the Transmission Owner and the Transmission Provider 
(PJM). 

1.8  Changes to Existing Generation 

An existing generating unit may experience changes which will require consideration under 
PJMôs interconnection, process: 

¶ New Ownership Requirements: If a generating facility is acquired by a new owner, 
then a new ISA will need to be executed in order to transfer Capacity Transmission 
Interconnection rights to the new owner.  

¶ Unit Output Increases: If a generation owner plans to increase the output 
capability of an existing plant by more than 1 MW above that already specified in a 
generating plantôs existing ISA, then that additional capability is treated as new 
generation subject to the procedures discussed in Manual 14B. If a proposed plant 
increase is less than 20 MW, the owner may follow the Small Generation 
Interconnection Process, introduced below.  

1.9  Small Generation Interconnection Considerations (20 MW or 
less) 

Requests for the interconnection of new resources of 20 MW or less, or for increases of 20 
MW or less for existing generation may be processed through expedited procedures, in 
accordance with Part IV, Subpart G of the PJM Open Access Transmission Tariff. 
Generating resources of this size fall into one of three categories: 

(1) Permanent Capacity Additions: units which are expected to remain connected 
to the transmission system for the life of the resource, expect to receive 
capacity interconnection rights, and may be utilized to meet the capacity 
obligations of LSEs. 

(2) Permanent Energy Resource Additions: units which are expected to remain 
connected to the transmission system for the life of the resource but receive no 
Capacity Transmission Interconnection Rights and are not permitted to be used 
to meet capacity obligations of LSEs. 

(3) Temporary Energy Resource Additions: units which are only expected to 
remain connected to the transmission system temporarily (less than six 
months), participating in spot market activity during peak demand periods and 
requiring only minimal or no transmission enhancements. 

The planning process requirements for each of these are described in more detail in Manual 
14B. 
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1.10  Distributed Generation 

Developers who are considering construction of generating facilities within PJM which are 
smaller than 20 MW may follow the Small Generator Interconnection process described 
above.  If a plant operator seeks operation as part of a load management arrangement, the 
operator is directed to PJMôs load management program, found on PJMôs web site at 
http://www.pjm.com/home.aspx. 

1.11  Behind the Meter Generation 

Any Behind the Meter Generation which seeks to be designated in whole or in part as a 
capacity resource must submit a Generation Interconnection Request. Further, sites with 10 
MW or more must abide by PJM metering requirements as well as market, operational and 
settlement requirements. Manual 14B describes the treatment of Behind the Meter 
generation, provisions for which are captured in PJMôs Open Access Transmission Tariff, 
Subpart A, Section 36.1.A.  

As with any other Interconnection Request, The Developer will be assigned a Project 
Manager for each process phase captured in Exhibit 2. The Project Manager will be 
responsible for working with each Developer and staff to complete the respective steps for 
that particular phase. Attachment B: Interconnection Process Team Role Clarity Diagram 
captures Implementation Team roles for each interconnection process phase (including a 
PJM Project Manager for each phase) and shows how each Manual aligns with each phase. 

Generating resources operating ñbehind the meter,ò in isolation from the PJM bulk power 
transmission system and which do not intend to participate in the PJM wholesale energy 
market, need only coordinate planning, construction and/or operation with the host 
Transmission Owner.   
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Section 2: Generation and Transmission Interconnection Planning 
Process 

In this section you will find an overview of the generator and transmission interconnection 
planning process. 

¶ A description of the Feasibility Study Agreement execution and analysis (see 
ñGeneration and Transmission Interconnection Feasibility Study Agreement 
Execution and Analysisò). 

¶ A description of the System Impact Study Agreement execution and analysis (see 
ñSystem Impact Study Agreement Execution and Analysisò). 

¶ A description of the Facilities Study Agreement execution and analysis (see 
ñGeneration and Transmission Interconnection Facilities Study Agreement 
Execution and Analysisò). 

¶ Specific requirements for interconnection of large generation and transmission 
projects with a capability greater than 20MW 

2.1  Generation or Transmission Interconnection Feasibility Study 
Agreement Execution and Analysis 

2.1.1  Purpose of the Generation or Transmission Interconnection Feasibility Study 
Agreementôs 

As a FERC accepted Regional Transmission Organization (RTO), PJM administers the 
process for the interconnection of all new generators and new transmission facilities to the 
PJM Transmission Grid. New generation applicants may request either of two forms of 
interconnection service, Capacity Resource or Energy Resource service. Capacity Resource 
interconnections receive the right to schedule both capacity and energy deliveries at a Point 
of Interconnection ï Energy Resource interconnections receive the right to schedule only 
energy deliveries at a specified point on the PJM Transmission System. Capacity allows the 
generator to be utilized by PJM load-serving entities to meet capacity obligations imposed 
under the Reliability Assurance Agreement. Capacity resources may participate in PJM 
Capacity Credit markets and in Ancillary Service Markets. Energy Resource status allows 
the generator to participate in energy markets based on locational prices.   

Capacity Resource status is based on providing sufficient transmission capability to ensure 
deliverability of generator output to aggregate network load and to satisfy various 
contingency criteria established by the particular regional reliability council (ReliabilityFirst) 
in which the generator is located. See PJM Manual 14B, Attachment C for details of the PJM 
Deliverability Testing Methods. Specific tests performed during the Generation 
Interconnection Feasibility Study and later System Impact Study will identify those upgrades 
required to satisfy the contingency criteria applicable at the generatorôs location. 
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2.1.2  Interconnection Requests and PJM Queue Position 

The Interconnection Request must include descriptions of the project location, size, 
equipment configuration, anticipated in-service date, data as required to complete 
Attachment F of this Manual 14A, as well as proof of right to control the site for the proposed 
project. The in-service date must be no more than 7 years from the date the Interconnection 
Request is received by the Transmission Provider, unless it is demonstrated that 
engineering, permitting and construction of the project will exceed this period. Upon receipt 
of the completed Interconnection Request, the project is placed in a PJM Interconnection 
queue, in which queue positions are determined by the date of submission of the completed 
Interconnection Request.   

The Interconnection Customer must provide either of the following associated with a 
proposed wind facility (The requirements listed below are in addition to the requirements 
contained in Section 36.1.01 of the PJM Tariff and do not replace the requirement for the 
Interconnection Customer to provide legal documentation demonstrating rights to the site 
land): 

1. a site plan indicating the layout of all turbines associated with the proposed project 
including: 1) number of turbines proposed for the site, 2) size, in megawatts (MW), of 
each turbine, 3) size, in acres, of the proposed site, 4) distance between the hub(s) 
of all adjacent turbines on the site and, 5) length of blades on the turbine which is 
proposed for installation. 

or 

2. a minimum of 3 acres per MW of wind units in a single line or 10 acres per MW for a 
site consisting of wind units distributed over an area 

2.1.3  Generation and Transmission Interconnection Feasibility Study Cost 
Responsibility 

As specified in Part IV, Subparts A and G of the PJM Tariff, a party wishing to connect a 
new generation resource or a new transmission facility to the PJM system must submit an 
Interconnection Request in the form of an executed Generation or Transmission 
Interconnection Feasibility Study Agreement (OATT at Part VI, Attachment N or 
Attachment S, respectively) and a study deposit as specified in the table below (Table 1-
1). The amount of the deposit is specified in accordance with the size, in MW, as well as the 
timing of receipt of the Interconnection Request. Refer to Section 3 of this Manual 14A for 
further details regarding the interconnection process for small resources of 20 MW or less. 

The applicant is obligated to pay the actual costs of studies conducted by PJM on its behalf, 
and the non-refundable deposit is applied to those costs as work is completed.  If the cost of 
the Generation or Transmission Interconnection Feasibility study is reasonably foreseen to 
exceed the standard deposit listed below for the Interconnection Request before the study 
begins, PJM will so advise the applicant. 
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Table 2-1: Large Generation Interconnection Process deposit requirements 

Month of New 
Services Queue 

Non-refundable 
deposit 

Cost per MW of 
Interconnection 
Request 

Maximum deposit 

1st $10,000 $100 $100,000 

2nd $20,000 $150 $100,000 

3rd $30,000 $200 $100,000 

Note: The cost per MW of Interconnection Request costs shall be transferable to 
subsequent studies associated with the individual Interconnection Request. See below for 
an example of the cost for an Interconnection Request: 

Example: 

An Interconnection Customer submits a request for interconnection of a 40 MW facility 
during the first month of the queue period. The deposit costs would be as follows: 

 Non-refundable deposit:   $10,000 

 Cost per MW:   $4,000 

 Total deposit:   $14,000 (To be submitted as a single payment) 

2.1.4  Changes to Existing Generators and Transmission Facilities 

New owners of existing generators and transmission facilities must execute an 
Interconnection Service Agreement (ISA) with PJM. Transfer of ownership of existing 
generating units and transmission facilities is not subject to the interconnection queuing 
process unless pre-existing capacity injection rights for the unit are not transferred with the 
change in ownership. 

Owners of existing generating plants that plan increases in a plantôs output capability by 
more than 1 MW above that specified in the generating plantôs existing ISA must follow the 
same procedure as new generation specified in the PJM Tariff and the PJM Manuals. These 
projects will be placed into the interconnection queue and will be evaluated under the same 
study procedure as new generation. 

Some changes, such as improvements to same-site units injecting at a common point, may 
be aggregated or combined. Such requests are determined on a case-by-case basis. 

Owners of existing generating plants that plan to retire or reduce the plantôs output capability 
must notify PJM in order to address capacity credit issues and any potential PJM System 
economic and/or reliability concerns. After a generator officially notifies PJM of retirement, 
system upgrades will be identified to resolve any reliability problems associated with the 
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retirement. If the generator subsequently withdraws the request for retirement, PJM will 
continue to plan the system to accommodate retirement of the generator. The Capacity 
Interconnection Rights associated with the retired or reduced plant output capability may 
survive for up to three years. (PJM OATT at Part VI, Section 230.3 - formerly Subpart D, 
Section 45.3 in Part IV) 

Owners of existing Merchant Transmission Facilities that plan to retire or reduce the 
capability of a transmission facility must notify PJM in order to address any potential PJM 
System economic and/or reliability concerns.  

2.1.5  Generation and Transmission Interconnection Feasibility Study Analysis and 
Results 

After the Generation or Transmission Interconnection Feasibility Study Agreement and 
deposit are received, PJM assigns a System Planning Senior Consultant as the Team 
Leader to initiate and direct the implementation of the Study phases of the Generator and/or 
Transmission Interconnection Process (see Attachment C for PJM Generation and 
Transmission Planning Team Role Clarity Diagram).  Under the direction of the Team 
Leader, PJM staff, in coordination with any affected Interconnected Transmission Owner(s), 
will establish a time to hold a Scoping Meeting as described in Section 36.1.5 of the PJM 
Tariff and the following. The Interconnection Customer is required to choose a primary Point 
of Interconnection and also has the option to specify a secondary Point of Interconnection to 
be studied during the Generation or Transmission Interconnection Feasibility Study phase of 
the Interconnection Request, and also must identify one Point of Interconnection as the 
primary and the second as the secondary choice. The primary and secondary Points of 
Interconnection will be studied as follows: 

The primary Point of Interconnection will be studied and the Generation or Transmission 
Interconnection Feasibility Study will follow the requirements as set forth in the PJM Tariff, 
Section 36.2 and this manual. 

The secondary Point of Interconnection will receive a sensitivity analysis and this will be 
included in the Generation or Transmission Interconnection Feasibility Study. 

The decision as to the designation of the primary and secondary Point(s) of Interconnection 
must be communicated to PJM and the Interconnected Transmission Owner(s) prior to 
completing the Scoping Meeting. If the Interconnection Customer fails to provide these 
designated options (primary or primary and secondary Point of Interconnection) prior to 
completion of the Scoping Meeting, PJM shall consider the Interconnection Request as 
deficient, as described for other cases of deficiency of an Interconnection Request in the 
PJM Tariff, Section 36.1.4, and will process the Interconnection Request in accordance with 
the PJM Tariff, Section 36.1.4.   

Following the Scoping Meeting, PJM and the Interconnected Transmission Owner will 
conduct the Generation or Transmission Interconnection Feasibility Study when no 
deficiencies exist for an individual Interconnection Request. In general, the study will be 
completed within 90 days during the next Feasibility Study Cycle. If this is not possible, PJM 
must so notify the applicant and provide an anticipated completion date. PJM, in 
coordination with any affected Interconnection Transmission Owner(s), shall conduct 
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Generation and Transmission Interconnection Feasibility Studies four times each year (PJM 
OATT at Part VI, Subpart A, Section 36.2 - formerly 36.2 and 41.2, in Part IV) for 
completion by: 

¶ April 30, for requests received during the three month period ending January 31. 

¶ July 31, for requests received during the three month period ending April 30. 

¶ October 31, for requests received during the three month period ending July 31. 

¶ January 31, for requests received during the three month period ending October 31 
of the preceding year. 

The Generation or Transmission Interconnection Feasibility Study assesses the practicality 
and cost of incorporating the generating unit or increased generating or transmission 
capacity into the PJM system. The analysis is limited to short-circuit studies and load-flow 
analysis of probable contingencies. This study does not include stability analysis. The study 
also focuses on determining preliminary estimates of the type, scope, cost and lead time for 
construction of facilities required to interconnect the project. 

Results of the study for the requested interconnection service (Capacity Resource or Energy 
Resource) are provided to the applicant and the affected Interconnection Transmission 
Owners, and are published on the PJM web site. Confidentiality of the applicant is 
maintained in these reports, but the location of the project and size (in megawatts) is 
identified. After reviewing the results of the Generation or Transmission Interconnection 
Feasibility Study, the applicant must decide whether or not to pursue completion of the 
System Impact Study. 

2.2  Generation or Transmission Interconnection System Impact 
Study Agreement Execution and Analysis 

2.2.1  Impact Study Agreement and Cost 

After receipt of the Generation or Transmission Interconnection Feasibility Study results, if 
the applicant decides to proceed, an executed System Impact Study Agreement must be 
submitted to PJM with the required deposit as specified in Section 204.3A of the PJM Tariff. 
If the cost of the System Impact study is reasonably expected to exceed the deposit 
received before the study begins, PJM will so advise the applicant. 

For an Interconnection Request to maintain its assigned priority, the applicant must execute 
and return the System Impact Study Agreement (and the required deposit), as well as 
complete the System Impact Study data form located at (http://www.pjm.com/planning/rtep-
development/expansion-plan-process/form-impact-study-data.aspx - See Attachment G for a 
list of the data required to complete this form) within 30 days of receiving the System Impact 
Study Agreement. If a New Service Customer fails to meet this deadline, the Interconnection 
Request will be deemed terminated and withdrawn. In general, the study will be completed 
within 120 days of the date the study begins. If this is not possible, PJM must so notify the 
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applicant, providing an anticipated completion date and an explanation of why additional 
time is needed. 

For generation projects, proof is required at this point of initial application for required air 
permits, if any, and the applicant must declare whether a generation project is to be 
connected as a Capacity or Energy Resource. 

The System Impact Study is a comprehensive regional analysis of the impact of adding the 
new generation and/or transmission facility to the system and an evaluation of their impact 
on deliverability to PJM load in the particular PJM region where the generator and/or new 
transmission facility is located. This Study identifies the system constraints relating to the 
project and the necessary Attachment Facilities, Local Upgrades, and Network Upgrades.  
The Study refines and more comprehensively estimates cost responsibility and construction 
lead times for facilities and upgrades. 

2.2.2  System Impact Study Analysis and Schedule 

Relationships are studied between the new generator or the new transmission facility, other 
planned new generators in the queue, and the existing system as a whole. This study also 
encompasses an analysis of existing firm and non-firm Transmission Service requests. PJM, 
in coordination with any affected Interconnection Transmission Owner(s), shall conduct 
System Impact Studies four times each year (PJM OATT at Part VI, Section 205.2 - 
formerly 36.4.1 and 41.4.1, in Part IV) commencing on: 

¶ June 1, for requests received during the three month period ending January 31 of 
the same year. 

¶ September 1, for requests received during the three month period ending April 30 of 
the same year. 

¶ December 1, for requests received during the three month period ending July 31 of 
the same year. 

¶ March 1, for requests received during the three month period ending October 31 of 
the preceding year. 

PJM may decide to group two or more interconnection requests within one System Impact 
Study if the proposed projects are in electrical proximity. In situations where more than one 
generation project violates reliability criteria, cost responsibility for network upgrades to 
mitigate such violations will be allocated among the projects in the course of the System 
Impact Study. 

2.2.3  System Impact Study Results 

Results of the study are provided to all applicants who had projects evaluated in the study 
and to affected Interconnected Transmission Owners and are posted on the PJM web site. 
While confidentiality obligations will be honored, the identity of the applicants will not be 
considered confidential in these reports. 
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The identity of all applicants, the size and the location of projects for which System Impact 
Studies have been completed are published on the PJM web site. 

After reviewing the results of the study, the applicant must decide whether or not to proceed 
with a Generation or Transmission Interconnection Facilities Study. If the applicant decides 
to proceed with the project, the results of the System Impact Study are also rolled into the 
RTEP Process for development of the RTEP to be submitted to PJMôs Board of Managers 
for approval.  

2.3  Generation or Transmission Interconnection Facilities Study 
Agreement Execution and Analysis 

2.3.1  Generation or Transmission Interconnection Facilities Study Agreement 

Upon completion of the System Impact Study, PJM will furnish a Generation and/or 
Transmission Interconnection Facilities Study Agreement to the applicant, along with 
estimated cost of the study and the estimated time of completion. For an Interconnection 
Request to maintain its assigned priority, the applicant must execute and return the 
Generation and/or Transmission Interconnection Facilities Study Agreement (and the 
required deposit) within 30 days of receiving it. If an applicant fails to meet this deadline, the 
Interconnection Request will be deemed terminated and withdrawn. 

The Generation and/or Transmission Interconnection Facilities Study Agreement will provide 
the estimated cost responsibility and estimated completion date for the study.  It may also 
define reasonable milestone dates that the proposed project must meet to retain its Queue 
Position while PJM is completing the Generation or Transmission Interconnection Facilities 
Study.  See Attachment F for a General Description of the Facilities Study Procedure. 

2.3.2  Generation or Transmission Interconnection Facilities Study Cost 

As specified in Part IV, Subparts A and B of the PJM Tariff, if the applicant decides to 
proceed, the executed Generation and/or Transmission Interconnection Facilities Study 
Agreement must be returned accompanied by the required deposit as specified in Section 
206.3 of the PJM Tariff, and also listed in Table 2-2. 
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Table 2-2: Facilities Study costs 

Project size Required deposit 

>20MW 

The greater of: 

1. $100,000 

OR 

2. estimated amount of Facilities Study 
cost for the first three months 

>2MW and <20MW $50,000 

<2MW $15,000 

  

2.3.3  Generation or Transmission Interconnection Facilities Study Results 

When completed, the Generation or Transmission Interconnection Facilities Study will 
document the engineering design work necessary to begin construction of any required 
transmission facilities. The Generation or Transmission Interconnection Facilities Study will 
also provide a good-faith estimate of the cost to be charged to the applicant for Attachment 
Facilities, Local Upgrades and Network Upgrades necessary to accommodate the project 
and an estimate of the time required to complete detailed design and construction of the 
facilities and upgrades. 
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Section 3: Small Resource Interconnection Process 

In this section you will find the following: 

¶ A description of the small resource interconnection process (see ñSmall Resources 
(20 MW or less)ò). 

¶ Specific provisions applicable to resources of 10 MW and below (see ñSpecific 
Provisions for Resources of 10 MW and belowò). 

¶ Specific provisions applicable to resources greater than 10 MW up to 20 MW (see 
ñSpecific Provisions for Resources above 10 MW to 20 MWò). 

3.1  Small Resources (20 MW or less) 

Requests for the interconnection of new resources which are 20 MW or less, or increases of 
20 MW or less to existing generation (over a 24 month period) may be processed through 
expedited procedures. (Refer to Part IV, Subpart G of the PJM Tariff.) Expedited procedures 
are defined in the PJM Tariff for five categories of these ñvery small resourceò additions; 
permanent Capacity Resource additions of 20MW or less, permanent Energy Resource 
additions of 20 MW or less, temporary Energy Resource additions of 20 MW or less but 
greater than 2MW, permanent and temporary Energy Resource additions of 2MW or less, 
and certified small inverter-based facility additions no larger than 10 kW. 

3.1.1  Study Requirements and Cost 

In all cases, with the exception of requests for interconnection falling under the process 
defined in the PJM Tariff applicable to permanent and temporary Energy Resource additions 
of 2MW or less, an Interconnection Customer must submit an Interconnection Request in 
the form of an executed Generation Interconnection Feasibility Study Agreement (OATT at 
Part VI, Attachment N) and provide the same information required for larger resources. 
Deposit requirements are listed in the table below (Table 3-1) (OATT at Part IV, Section 
112).  Further: 

¶ For resources of 2 MW or less, an interconnection customer must submit a 
completed Form of Screens Process Interconnection Request (OATT at Part IV, 
Section 112A, Attachment Y). See table 3-2 below for deposit requirements. 

¶ For Certified Inverter-Based resources no larger than 10 kW, an interconnection 
customer must submit a completed Form of Interconnection Service Agreement for 
Certified Inverter-Based Facility (OATT at Part IV, Section 112B, Attachment BB) 
and a non-refundable processing fee of $100. 
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Table 3-1: Small Generation Interconnection Process deposit requirements (Interconnection 
requests of 2 ï 20MW) 

Month of New 
Services Queue 

Non-refundable 
deposit 

Cost per MW of 
Interconnection 
Request 

1st $1,000 $100 

2nd $2,000 $150 

3rd $3,000 $200 

Note: The cost per MW of Interconnection Request costs shall be transferable to 
subsequent studies associated with the individual Interconnection Request. See below for 
an example of the cost for an Interconnection Request: 

Example: 

An Interconnection Customer submits a request for interconnection of a 10 MW facility 
during the first month of the queue period. The deposit costs would be as follows: 

 Non-refundable deposit:   $1,000 

 Cost per MW:   $1000 

 Total deposit:   $2,000 (To be submitted as a single payment) 

Table 3-2: Small Generation Interconnection Process deposit requirements (Interconnection 
Requests of 2MW or less) 

Month of New 
Services Queue 

Non-refundable 
deposit 

Cost per MW of 
Interconnection 
Request 

1st $500 $100 

2nd $1,000 $150 

3rd $1,500 $200 

Note: The cost per MW of Interconnection Request costs shall be transferable to 
subsequent studies associated with the individual Interconnection Request. See below for 
an example of the cost for an Interconnection Request: 
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Example: 

An Interconnection Customer submits a request for interconnection of a 1 MW facility during 
the first month of the queue period.  The deposit costs would be as follows: 

 Non-refundable deposit:   $500 

 Cost per MW :   $100 

 Total deposit:   $600 (To be submitted as a single payment) 

The deposit associated with the submission of the executed System Impact Study 
Agreement shall be in accordance with the requirements of Section 204.3A of the PJM 
Tariff, which is also listed below in Table 3-3. 

Table 3-3: System Impact Study Deposit 

Project size Required deposit 

>2MW and <20MW $10,000 

<2 $5,000 

The Generation Interconnection Facilities Study deposit amount shall be in accordance with 
the requirements of Section 206.3 of the PJM Tariff, which is also listed in Table 2-2. 

Study Analysis 

Analysis conducted during the Generation Interconnection Feasibility and System Impact 
Studies will be expedited (to the degree possible) for new permanent Capacity Resources of 
20 MW or less, or permanent Energy Resources of 20 MW or less, or increases of 20 MW or 
less to existing resources over any consecutive 24 month period (OATT at Part VI, Section 
36.1.02 - formerly Section 36.12, in Part IV). 

Power flow analysis will be performed based on a limited contingency set to identify the 
impact of the resource on the local system and any known violations in the area.  
Deliverability tests will only be performed for small capacity resources in areas where 
margins are known to be limited. Similarly, stability analysis will only be performed for small 
resources where existing stability margins are limited. Generation Interconnection Facilities 
Studies for small resources can only be expedited consistent with the scope of the required 
transmission facility additions and upgrades.  

Because it is expected that the interconnection of temporary Energy Resources will be 
based on 'turn-key' installations, the procedures to process such requests are highly 
expedited. Studies not affecting the regional plan may receive an expedited System Impact 
Study and be issued when complete. 

Analysis and design normally performed within the context of Generation Interconnection 
Feasibility, System Impact and Generation Interconnection Facilities Studies will be 
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performed within one study. Limited power flow analysis will be performed to ensure that 
local contingency criteria are not violated. Short circuit calculations will be performed to 
ensure that circuit breaker capabilities are not exceeded. The Transmission Owner, or 
contractors acting on their behalf, will evaluate the engineering details of the physical 
attachment of the resource, as well as the relaying and metering associated with the 
resource to ensure a safe and reliable interconnection. 

All very small resource interconnections require the execution of Interconnection Service 
Agreements. Permanent, small Capacity Resources and Energy Resources will execute the 
same form of Interconnection Service Agreement as required for larger resources. A 
modified form of the Interconnection Service Agreement will be executed for temporary 
Energy Resources that reflect their interconnection status and their rights with respect to 
participation in the PJM markets. 

3.2  Specific Provisions for Resources of 10 MW and below 

Under certain circumstances, requests for the interconnection of new resources of 10 MW or 
less may be expedited through the use of pre-certified generation equipment and systems 
that meet IEEE Standard 1547 technical requirements. See Attachment E for PJM ñSmall 
Generator (10 MW and Below) Technical Requirements and Standardsò for full details of the 
specific provisions that apply to all new generator interconnections with an aggregate size of 
10 MW and below at the Point of Interconnection. 

3.3  Specific Provisions for Resources above 10 MW to 20 MW 

Requests for the interconnection of new resources above 10 MW up to 20 MW may also 
qualify for certain Applicable Standards based on the core IEEE Standard 1547 technical 
requirements. See Attachment E-1 for PJM ñSmall Generator (above 10 MW to 20 MW) 
Technical Requirements and Standardsò for full details of the specific provisions that apply 
to all new generator interconnections with an aggregate size of above 10 MW to 20 MW at 
the Point of Interconnection. 
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Section 4: Interconnection Service Agreement and Construction 
Service Agreement Execution and Other Agreements 

In this section you will find the following overviews of the requirements for Interconnection 
Service Agreements and Interconnection Construction Service Agreements: 

¶ A description of the Interconnection Service Agreement (see ñInterconnection 
Service Agreementò). 

¶ A description of the Interconnection Construction Service Agreement (see 
ñInterconnection Construction Service Agreementò). 

¶ A description of other agreements (see ñOther Agreementsò). 

4.1  Interconnection Service Agreement 

After the Generation or Transmission Interconnection Facilities Study is completed (or, if no 
Interconnection Facilities Study is required, upon completion of the System Impact Study), 
the Transmission Provider (ñPJMò) will furnish an Interconnection Service Agreement (in the 
form included in Part VI, Attachment O to the Tariff) to be executed by the applicant and 
any affected Interconnected Transmission Owner(s). The Interconnection Service 
Agreement (ñISAò) defines the obligation of the generation or transmission developer 
regarding cost responsibility for any required system upgrades. The ISA also confers the 
rights associated with the interconnection of a generator as a capacity resource and any 
operational restrictions or other limitations on which those rights depend. For transmission 
interconnection customers, the ISA confers transmission injection and withdrawal rights 
(Merchant D.C. and/or Fully Controllable A.C. transmission projects) and applicable 
incremental delivery, available transfer capability revenue and auction revenue rights. The 
ISA further identifies any changes in construction responsibility from the Standard Option for 
Transmission Owner Interconnection Facilities due to the Interconnection 
Customer/Developer exercising the Negotiated Contract Option or Option to Build. 

Upon issuance of the ISA, PJM team leadership for the project is transferred from the study 
phase System Planning Senior Consultant to an Interconnection Coordination Senior 
Consultant for the project Interconnection and Construction phases (see Attachment C for 
PJM Generation and Interconnection Planning Team Role Clarity Diagram). For leadership 
continuity, the study phase team leader continues active participation in the project as a 
member of the Interconnection and Construction team. 

For an Interconnection Request to maintain its assigned priority, the applicant must respond 
within 60 days of receiving the ISA. To proceed with the project, the applicant must provide 
PJM with a Letter of Credit or other acceptable form of security in the amount equal to the 
estimated costs of new facilities or upgrades for which the applicant is responsible. The 
applicant must also respond by: 

¶ Eexecuting and returning the Interconnection Service Agreement, or 
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¶ Rrequesting dispute resolution, or 

¶ Rrequesting, under certain circumstances, that the Interconnection Service 
Agreement be filed unexecuted. 

Further details regarding each of the three response actions may be found in Part VI of the 
PJM Open Access Transmission Tariff, available from FERC or on the PJM web site at 

http://www.pjm.com/home.aspx. 

Additionally, within the same 60-day period, the applicant must demonstrate: 

¶ Completion of a fuel delivery agreement and water agreement, if necessary. 

¶ Control of any necessary rights-of-way for fuel and water interconnections, if 
necessary. 

¶ Acquisition of any necessary local, county, and state site permits. 

¶ A signed memorandum of understanding for the acquisition of major equipment. 

PJM may also include other reasonable milestone dates for events such as permitting, 
regulatory certifications, or third-party financial arrangements. Milestone dates may be 
extended by the PJM in the event of delays not caused by the Interconnection Customer, 
such as unforeseen regulatory or construction delays. 

Additionally, PJM will again ensure that the Generation and/or Transmission Interconnection 
Customer has access to the Applicable Technical Requirements and Standards of the 
Interconnected Transmission Owner(s) for parallel operation of generators with the 
Interconnected Transmission Owner(s) systems and other matters generally included in 
good utility practice. Technical requirements for generator and transmission 
interconnections include but are not limited to: 

¶ Engineering design requirements and standards 

¶ Interconnection protection requirements 

¶ Generator under frequency trip settings to coordinate with automatic underfrequency 
load shedding schemes 

¶ Voltage control and reactive output requirements (OATT at Part VI, Section 4.7 in 
Att. O, App. 2 - formerly Section 54.7, in Part IV) 

¶ Data and control requirements for transmission system operation 

¶ Equipment specifications and suppliers 

¶ Construction requirements and standards 

¶ Engineering, procurement and construction process requirements and standards 
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Pursuant to section 1.2C of the PJM Tariff, PJM makes documents containing Applicable 
Technical Requirements and Standards for each Interconnected Transmission Owner 

available through its internet site at http://www.pjm.com/planning/design-
engineering/maac-to-guidelines.aspx. Directions to complete a form for a user ID and 

password for access to the Applicable Technical Requirements and Standards are included 
on the internet site. 

PJM will file the Interconnection Service Agreement in compliance with applicable 
Commission guidelines.  If the applicant has requested dispute resolution or unexecuted 
filing, construction of facilities and upgrades shall be deferred until any disputes are 
resolved, unless otherwise agreed by the applicant and the affected Interconnected 
Transmission Owner(s). 

4.1.1  Interim Interconnection Service Agreements 

Under certain circumstances, an applicant for an Interconnection Service Agreement may 
wish to initiate project construction activities on an expedited basis prior to completion of the 
Generation or Transmission Interconnection Facilities Study. One example of such a 
circumstance is to request that orders be placed for equipment or materials that have a long 
lead time for delivery. To initiate such an advance of construction activities, the applicant 
may request execution of an Interim Interconnection Service Agreement (OATT at Part VI, 
Attachment O-1) for those construction activities being advanced.   

The Interim ISA would bind the applicant for all costs incurred for the construction activities 
being advanced pursuant to the terms of the PJM Tariff. While PJM agrees to provide the 
applicant with the best estimate (determined in coordination with the affected Transmission 
Owner(s) of the new facility costs and other charges that may be incurred for the work being 
advanced, such estimate shall not be binding and the applicant must agree through 
execution of the Interim ISA to compensate PJM and the affected Transmission Owner(s) for 
all costs incurred due to those activities that were advanced. 

NOTE: Further information on all required studies and the Interconnection 
Service Agreement may be found in Part VI, of the PJM Open Access 
Transmission Tariff (OATT at Part VI, Section 212 - formerly Subpart A at 
36.8, in Part IV for Generation Interconnections, OATT at Part VI, Section 
212 ï formerly Subpart B at 41.7 for Transmission Interconnections, OATT 
at App. 2 of Att. O ï formerly Subpart E for Standard Terms and Conditions 
and Attachment O for the form of Interconnection Service Agreement in Part 
VI ï formerly Part IV) available on the PJM Web site, 
http://www.pjm.com/documents/agreements/pjm-agreements.aspx. 

http://www.pjm.com/documents/agreements/oatt.pdf
http://www.pjm.com/documents/agreements/oatt.pdf
http://www.pjm.com/documents/agreements/oatt.pdf
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4.2  Interconnection Construction Service Agreement 

The construction of any Interconnection Facilities required to interconnect a generator or 
transmission project with the PJM Transmission Grid shall be performed in accordance with 
the Standard Terms and Conditions as specified in an Interconnection Construction Service 
Agreement to be executed among the applicant for Transmission Service (Generation or 
Transmission Interconnection Customer), PJM and the affected Interconnected 
Transmission Owner(s). The form of an Interconnection Construction Service Agreement 
may be found in the PJM Open Access Transmission Tariff as Attachment P. 

The party(ies) responsible for installing the Generator and/or Transmission Interconnection 
Facilities and/or Network Upgrade Facilities shall use Reasonable Efforts to install those 
facilities in accordance with an agreed Schedule of Work.  

NOTE: Further information on all terms and conditions to be incorporated and 
made part of an Interconnection Construction Service Agreement may be 
found in Part VI, Att. P, App. 2 of the PJM Open Access Transmission 
Tariff  (formerly Subpart F for Standard Construction Terms and Conditions 
and Attachment P for the form of an Interconnection Construction Service 
Agreement in Part VI) available on the PJM Web site, 
http://www.pjm.com/documents/agreements/pjm-agreements.aspx. 

4.2.1  Option to Build 

In the event that the Generation and/or Transmission Interconnection Customer and the 
Interconnected Transmission Owner are unable to agree upon the terms of an 
Interconnection Construction Service Agreement, the Interconnection Customer shall have 
the right, but not the obligation (ñOption to Buildò), to design and install all or any portion of 
the Transmission Owner Interconnection Facilities. 

4.2.2  General Timeline 

If the Interconnection Customer chooses to exercise the Option to Build, the Interconnection 
Parties must adhere to the following timeline: 

¶ The Interconnection Customer must provide PJM and the Interconnected 
Transmission Owner with written notice of its election to exercise the option by no 
later than 7 days after the date that is 30 days after the Interconnection Customerôs 
execution of the Interconnection Service Agreement. 

¶ Within 10 days after notifying PJM of its election to exercise Option to Build, 
Interconnection Customer shall solicit bids from one or more Approved Contractors. 

¶ Prior to commencing construction, the Interconnection Customer shall submit to the 
Interconnected Transmission Owner and PJM initial drawings, certified by a 
registered professional engineer, of the Transmission Owner Interconnection 

http://www.pjm.com/documents/agreements/oatt.pdf
http://www.pjm.com/documents/agreements/oatt.pdf
http://www.pjm.com/documents/agreements/oatt.pdf
http://www.pjm.com/documents/agreements/pjm-agreements.aspx
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Facilities that the Interconnection Customer arranges to build under the Option to 
Build. After consulting with the Interconnected Transmission Owner, PJM shall 
provide comments on such drawings to the Interconnection Customer within 60 
days after its receipt thereof, after which time any drawings not subject to comment 
shall be deemed to be approved. 

¶ Each Constructing Entity shall issue reports to each other Construction Party on a 
monthly basis regarding the status of the construction and installation of the 
Interconnection Facilities. Each Construction Party shall promptly identify, and shall 
notify each other Construction Party of, any event that may delay completion or may 
significantly increase the cost of the Interconnection Facilities. Within 15 days of 
such notification, PJM shall convene a technical meeting of the Construction Parties 
to evaluate schedule alternatives. 

¶ Interconnection Customer and the Interconnected Transmission Owner shall 
coordinate the timing and schedule of all inspection and testing of the 
Interconnection Facilities. If inspection or testing identifies any defects or failures to 
comply with Applicable Standards of (i) Interconnection Facilities constructed by the 
Interconnection Customer, Interconnected Transmission Owner shall notify the 
Interconnection Customer and PJM of such defects or failures within 20 days after 
receipt of the results of such inspection or testing, or (ii) Interconnection Facilities 
constructed by the Interconnected Transmission Owner, Interconnected 
Transmission Owner shall take appropriate action to correct any such defects or 
failures within 20 days after it learns thereof. 

¶ Within 10 days after satisfactory inspection and/or testing of Interconnection 
Facilities built by the Interconnection Customer/Developer, the Interconnected 
Transmission Owner shall confirm in writing to the Interconnection Customer and 
PJM that the successfully inspected and tested facilities are acceptable for 
energization. 

¶ Within 5 days after determining that Interconnection Facilities have been 
successfully energized, the Interconnected Transmission Owner shall issue a written 
notice to the Interconnection Customer accepting the Interconnection Facilities built 
by the Interconnection Customer that were successfully energized. 

¶ Within 30 days after the Interconnection Customerôs receipt of notice of acceptance 
of the Interconnection Facilities, the Interconnection Customer shall deliver to the 
Interconnected Transmission Owner, for the Interconnected Transmission Ownerôs 
review and approval, all of the documents and filings necessary to transfer to the 
Interconnected Transmission Owner title to any Transmission Owner 
Interconnection Facilities constructed by the Interconnection Customer, and to 
convey to the Interconnected Transmission Owner any easements and other land 
rights to be granted by the Interconnected Customer that have not by then already 
been conveyed. The Interconnected Transmission Owner shall review and approve 
such documentation, such approval not to be unreasonably withheld, delayed or 
conditioned. 



 Manual 14A: Generation and Transmission Interconnection Process 
Section 4: Interconnection Service Agreement and Construction Service Agreement Execution and 

Other Agreements 

 

PJM © 200920102011  
Revision 0809, Effective Date: 04/12/201105/01/2009 

26 

¶ Within 30 days after its receipt of the Interconnected Transmission Ownerôs written 
notice of approval of the documentation, the Interconnection Customer, in 
coordination and consultation with the Interconnected Transmission Owner, shall 
make any necessary filings at the FERC or other governmental agencies for 
regulatory approval of the transfer of title. 

¶ Within 20 days after the issuance of the last order granting a necessary regulatory 
approval becomes final, the Interconnection Customer shall execute all necessary 
documentation and shall make all necessary filings to record and perfect the 
Interconnected Transmission Ownerôs title in such facilities and in the easements 
and other land rights to be conveyed to the Interconnected Transmission Owner. 

4.2.3  Summary of General Conditions 

In addition to the other terms and conditions applicable to the construction of facilities under 
the Option to Build, the Generation and/or Transmission Interconnection Customer must 
also: 

A. Oobtain all necessary permits and authorizations 

B. Oobtain all necessary land rights 

C. Aaccept the exclusive right and obligation of the Interconnected Transmission Owner 
to perform line tie-in work and to calibrate remote terminal units and relay settings 

D. Ffollow accepted procedures to have those facilities that it builds successfully 
inspected, tested and energized 

E. Aarrange for all work to be performed by contractors, and using equipment 
manufacturers or vendors, that are listed on the Interconnected Transmission 
Ownerôs List of Approved Contractors 

F. Aallow the Interconnected Transmission Owner full site control and reasonable 
access to its property at all times 

G. Aallow the Interconnected Transmission Owner to have a reasonable number of 
appropriate representatives present for all work done on its property/facilities and the 
right to stop work or order corrective measures for any work with an adverse effect 
on reliability, safety or security of persons or of property 

H. Ccomply with the Interconnected Transmission Ownerôs safety, security and work 
rules, environmental guidelines and training requirements applicable to the area(s) 
where construction activity is occurring, and 

I. Ssubmit to the Interconnected Transmission Owner and PJM initial drawings, 
certified by a registered professional engineer, of the Transmission Owner 
Interconnection Facilities that the Interconnection Customer/Developer arranges to 
build under the Option to Build. 
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NOTE: Further information on all terms and conditions to be incorporated 
under the Option to Build may be found in Part VI, Section 3.2.3 in App. P, 
App. 2 ï formerly Part IV, Subpart F at 83.2.3 of the PJM Open Access 
Transmission Tariff, available on the PJM Web site at 
http://www.pjm.com/documents/agreements/pjm-agreements.aspx. 

4.2.4  Specific Process Flow and Timeline (See Timeline in Attachment A) 

Activity Activity Duration 
Cumulative 

Duration 

Generation and/or Transmission Interconnection Customer (IC) 
submits an initial Interconnection Request in the form of an executed 
Generation and/or Transmission Interconnection Feasibility Study 
Agreement to PJM with all required information including evidence 
of ownership interest and a deposit to be used for the 
Interconnection Studies.  PJM informs the affected Interconnected 
Transmission Owner(s) (ITOs) upon receipt of each Generation 
and/or Transmission Interconnection Request.  

Requests received 
in 4 cycles per year 
ending on January 
31, April 30, July 31, 
and October 31. 

Up to 91 days (may 
be accelerated for 
small resource 
projects of 20 MW 
or less) 

PJM conducts Generation and/or Transmission Interconnection 
Feasibility Study in coordination with each affected ITO. 
Complete studies in 4 cycles per year (complete by April 30, July 31, 
October 31, and January 31) 

Up to 92 day 
window 
 

Up to 183 days 

PJM responds to the IC with the Generation and/or Transmission 
Interconnection Feasibility Study Agreement results, tenders a 
System Impact Study Agreement to the IC, provides notification to 
the affected ITOs and posts the results of the Generation and/or 
Transmission Interconnection Feasibility Study on the PJM web site. 

  

IC determines response to the Generation and/or Transmission 
Interconnection Feasibility Study results. 

Up to 30 days Up to 213 days 

IC submits an executed System Impact Study Agreement (with proof 
of application for an air permit if required for a generator installation) 
and a $50,000 deposit (the $50,000 minimum deposit amount is 
waived for small resources of 20 MW or less). 

  

PJM conducts the System Impact Study, in coordination with any 
affected ITOs, during the next designated cycle and completes the 
Study within 120 days of commencement. 
Commence studies in 4 cycles per year (commence by June 1, 
September 1, December 1, and March 1) 

Up to 120 days for 
study 

Up to 333 days 

PJM advises the IC of the System Impact Study Agreement results, 
tenders a Facilities Study Agreement to the IC/D, provides 
notification to the affected ITOs and posts the results of the System 
Impact Study on the PJM web site. 

  

IC determines response to the System Impact Study results. Up to 30 days Up to 363 days 

http://www.pjm.com/documents/agreements/oatt.pdf
http://www.pjm.com/documents/agreements/oatt.pdf
http://www.pjm.com/documents/agreements/oatt.pdf
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Activity Activity Duration 
Cumulative 

Duration 

IC submits an executed Generation and/or Transmission 
Interconnection Facility Study Agreement with a deposit of $100,000 
or the estimated cost of its project responsibility, whichever is higher 
(small resources of 20 MW or less pay a deposit in the amount of 
the estimated cost of the study). 

  

If one is required, PJM conducts the Generation and/or 
Transmission Interconnection Facilities Studies, providing good faith 
estimates of the cost to be charged to each affected IC for the 
Attachment Facilities, Local Upgrades and Network Upgrades and a 
ñSCHEDULE OF WORKò to complete construction of the facilities 
and upgrades. 

Based on estimate 
of the time needed 

Up to 363 days + 
time for Facilities 
Studies 

PJM provides the Generation and/or Transmission Interconnection 
Facilities Studies results to the IC and tenders an Interconnection 
Service Agreement to each Generation and/or Transmission 
Interconnection Customer.  PJM posts the results of the Generation 
and/or Transmission Interconnection Facilities Study on the PJM 
web site.  (If the Transmission Interconnection Facilities Study only 
identifies the need to upgrade existing network facilites, then PJM 
shall tender an Upgrade Construction Service Agreement to the 
Transmission Interconnection Customer for execution) 

  

IC determines response to the Generation and/or Transmission 
Interconnection Facilities Studies results and the ñSCHEDULE OF 
WORKò. 

  

IC executes and returns tendered Interconnection Service 
Agreement or Upgrade Construction Service Agreement 

Within 60 days 
Up to 423 days + 
F.S. 

IC elects Option to Build 

Within 37 days 
following IC 
execution of the 
Interconnection 
Service Agreement 

Up to 460 days + 
F.S. 

PJM tenders and IC executes and returns Interconnection 
Construction Service Agreement 

Within 45 + 90 days 
Up to 558 days + 
F.S. 

If the Generation and/or Transmission Interconnection Customer 
(IC) selects the Option to Build, the following timeline for various 
independent activities must be adhered to: 

  

IC solicits bids from Approved Contractors within 10 days 
after electing the Option to Build 

Within 10 days 
Up to 470 days + 
F.S. 
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Activity Activity Duration 
Cumulative 

Duration 

IC submits initial drawings  to the Interconnection 
Transmission Owner (ITO) and PJM - PJM responds within 
60 days 

Within 60 days  

Constructing entity submits monthly reports Monthly  

Constructing entity notifies of delays or cost increases ï 
PJM convenes a technical meeting within 15 days 

Within 15 days  

Inspection or testing identifies defects ï Corrective action is 
required within 20 days 

Within 20 days  

Written notification by ITO is to be provided within 10 days 
of satisfactory inspection and/or testing and acceptance for 
energization 

Within 10 days  

After successful energization, ITO provides written notice 
accepting the Interconnection Facilities built by the IC within 
5 days 

Within 5 days  

IC delivers all documents and filings to the ITO within 30 
days of receipt of notice of acceptance 

Within 30 days  

After written notice of approval by ITO, the IC makes filings 
to FERC or other governmental agencies within 30 days 

Within 30 days  

After receipt of all regulatory approvals, the IC makes filings 
to record easements and land rights to be conveyed to the 
ITO within 20 days 

Within 20 days  

Other Timeline requirements:   

Security for Payment -  IC shall provide PJM with Security in 
the amount that is equal to the estimated cost of the ITO 
Interconnection Facilities that the ITO is responsible for 
constructing 

Within 60 days after 
the date of ICôs 
receipt of Facilities 
Study 

 

Submit Invoices   

ITO to PJM Monthly  

PJM to IC Monthly  

IC payment to PJM Within 15 days  

Submit Final Invoice   



 Manual 14A: Generation and Transmission Interconnection Process 
Section 4: Interconnection Service Agreement and Construction Service Agreement Execution and 

Other Agreements 

 

PJM © 200920102011  
Revision 0809, Effective Date: 04/12/201105/01/2009 

30 

Activity Activity Duration 
Cumulative 

Duration 

ITO to PJM 
Within 120 days of 
project completion 

 

Exhibit 2: Process Flow and Timeline 

Cross-References to Other Supporting PJM Documents 

4.2.5  PJM Manuals 

¶ PJM Manual for Control Center Requirements (M-1) 

¶ PJM Manual for Transmission Service Request (M-2) 

¶ PJM Manual for Transmission Operations (M-3) 

¶ PJM Manual for Rules and Procedures for Determination of Generating Capability 
(M-21)  

4.2.6  PJM Open Access Transmission Tariff ï Part VI (Interconnections with the 
Transmission System) 

¶ Subpart A ï Generation Interconnection Procedures 

¶ Subpart B ï Transmission Interconnection Procedures (Consolidated with Subpart 
A) 

¶ Subpart C ï (Reserved) 

¶ Subpart D ï Interconnection Rights (Moved to Subpart C in Part VI) 

¶ Subpart E ï Standard Terms and Conditions for Interconnection (OATT at Part VI, 
title moved to App. 2 of Att. O.  Subpart E ï deleted.) 

¶ Subpart F ï Standard Construction Terms and Conditions (OATT at Part VI, title 
moved to Att. P, App. 2.  Subpart F ï deleted.) 

¶ Subpart G ï Small Generation Interconnection Procedure 

¶ Attachment N-3 ï Form of Optional Interconnection Study Agreement  

¶ Attachment O ï Form of Interconnection Service Agreement 

¶ Attachment O-1 ï Form of Interim Interconnection Service Agreement 
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¶ Attachment P ï Form of Construction Service Agreement 

¶ Attachment S ï Form of Transmission Interconnection Feasibility Study Agreement 

4.2.7  PJM Operating Agreement 

¶ Schedule 6 ï Regional Transmission Expansion Planning Protocol 

4.3  Other Agreements 

4.3.1  Station Power 

All electric generation facilities consume some electric energy, generally referred to as 
ñstation powerò in their operations. Station power requirements can include, for example, 
energy used for re-starting generators after they have been shut down for maintenance or 
other reasons; for emissions control and related monitoring equipment; for pumping and 
treating cooling water; for fuel handling equipment; and for lighting, heating and air 
conditioning of plant control rooms and offices. 

Station power is defined as energy consumed in the PJM control area by a generating 
facility or by equipment or facilities located at the site of a generation facility and used in the 
operation, maintenance, or repair of the generation facility, regardless of whether the facility 
is operating when the energy is consumed. 

Generators may obtain station service from a local utility under retail tariffs or service 
agreements.  Every generator in PJMôs control area remains free (consistent with FERC 
policy) to purchase any or all of its station power from any seller connected to the grid. 

Make certain your contracts or business arrangements for obtaining Station Power are in 
place before beginning generator operations. 
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Section 5: Additional Generator Requirements 

In this section you will find: 

¶ The definition of Behind the Meter Generation and requirements related to such 
projects, 

¶ Generator power factor requirements, and 

¶ Wind generator requirements. 

5.1  Behind the Meter Generation Projects 

Behind the Meter Generation refers to one or more generating units that are located with 
load at a single electrical location such that no transmission or distribution facilities owned or 
operated by any Transmission Owner or Electric Distributor are used to deliver energy from 
the generating unit(s) to the load; provided, however, that Behind the Meter Generation 
does not include (i) at any time, any portion of such generating unit(s)ô capacity that is 
designated as a Capacity Resource; or (ii) in any hour, any portion of the output of the 
generating unit(s) that is sold to another entity for consumption at another electrical location 
or into the PJM Interchange Energy Market. Behind the Meter Generation rules permit load 
serving entities in PJM to net operating Behind the Meter Generation against load in the 
calculation of charges for energy, capacity, transmission service, ancillary services and PJM 
administrative fees. This total netting approach is intended to encourage the use of Behind 
the Meter Generation during times of scarcity and high prices, thus increasing the 
opportunity for load to compete in PJM markets.  

5.1.1  Behind the Meter Generation Interconnection Requests 

Any Behind the Meter Generation that desires to be designated, in whole or in part, as a 
Capacity Resource or Energy Resource must submit a Generation Interconnection Request. 
(OATT at Part VI, in Section 36.1.01 ï formerly Subpart A at 36.1A, in Part IV) 

5.1.2  Metering of Behind the Meter Generation 

Behind the meter generation consisting of one or more generating units individually rated at 
ten megawatts or greater or that otherwise have been identified by PJM as requiring 
metering for operational security reasons must have both revenue quality metering and 
telemetry equipment for operational security purposes. Behind the meter generation 
consisting of multiple generating units that are individually rated less than ten megawatts but 
together total more than ten megawatts at a single site and are identified by PJM as 
requiring revenue quality metering and telemetry equipment may meet these metering 
requirements by being metered as a single unit.  (Operating Agreement, Section 14.5)  
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5.1.3  Behind the Meter Generation Effects on Market Operations 

Market Buyers shall be charged for all load and associated ancillary services based on the 
Market Buyerôs total load (net of operating Behind the Meter Generation, but not to be less 
than zero.)  (Operating Agreement, Schedule 1) 

Prior to the commencement of the Planning Period, Parties may elect to place ALM 
associated with Behind the Meter Generation under the direction of PJM. This election shall 
remain in effect for the entire Planning Period. In the event such an election is made, such 
Behind the Meter generation will not be netted from load for the purposes of calculating 
Accounted-For Obligations under the appropriate PJM Regional Reliability Assurance 
Agreement. 

5.2  Generator Power Factor Requirements  

 
Except as PJM may determine otherwise for small generation resources of less than 20 
MW20 MW or less, all generators interconnected with the PJM System shall be designed to 
maintain a composite power delivery at continuous rated power output and reactive 
capability, at the generator terminal, corresponding to thegeneratorôsgeneratorôs terminals at 
a power factor requirements stated in the PJM Tariff.of at least 0.95 leading to 0.90 lagging. 
(OATT at Part VI, in Section 4.7.1 in Att. O, App. 2, Section 4.7.1 ï formerly 54.7.1 in 
Part IV)  

5.2.1  Application of Power Factor Requirements to Increases of Existing Generation  

Existing PJM Tariff provisions require existing generators to be designed to operate at a 
specifiedpowerpower factor range of 0.95 leading and to 0.90 lagging power factor as 
measured at the generator terminals.  

¶ Power Factor requirements The above requirement also applyappliesapplies to 
capacity or energy increases to existing generation. (OATT at Part VI, Att. O, App. 2, 
Section 4.7.1.2)  

¶ PJM will provide for certain exceptions to existing generators that apply for 
increases of less than 20 MW. 

¶ Increases of more than 20 MW to existing generators must be designed to maintain 
the grandfathered Mvar original power factor capability for the existinggrandfathered 
grandfathered MWs and pre-upgraded gross generator output capability and the 
Section 4.7.1.2aa power factor requirement range of at least 1.0 (unity) to 0.90 
lagging for all incremental MW increases.  

Grandfathered Mvar capability will be determined using the following methodology and 
considerations. 

¶ If an agreement exists and contains a reference to required Mvar capability, the 
methodology in the agreement will determine the grandfathered Mvar capability. 
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¶ Consideration will be given to the potential interpretations of the language in the 
agreement.  Non-standard or vague terms and conditions will be discussed by PJM 
and the parties named in the agreement.  

 

¶ If no agreement exists or there is no reference to required Mvar capability in an 
existing agreement, PJM will use alternate methods to determine the grandfathered 
Mvar capability of the machine. 

¶ Examples of potential alternate methods that may be used at PJMôs discretion. 

¶ Use of the D-Curve provided by the manufacturer and is on file with PJM. 

¶ Review of the data with the GO and provide an opportunity for the GO provide 
additional analytical evidence as to the actual Mvar capability, if different from the 
manufacturer design data. 

¶ Consideration of available test data with acknowledgement that tests are not always 
performed under ideal conditions and the system may limit the capability during 
testing.  Input from the GO will also be considered as part of the evaluation by PJM. 

¶ Consideration of historical operational data. 

 

Attachment H to this Manual 14A details a process, adhering to the requirements of the PJM 
OATT, to mitigate the reactive deficiency arising when an increase of capacity or energy to 
an existing generator results in the generator not being able to meet the PJM power factor 
requirements for the existing and/or incremental capacity or energy.  Note that Attachment H 
is not applicable to capacity or energy increases of 20 MW or less of which the power factor 
is measured at the Point of Interconnection (POI). Requirements to such increases will be 
addressed in future tariff revision. 

 

5.3  Wind-Powered Generation Projects  

 

Because of the intermittent nature of wind-power generation, a specific procedure is 
required to determine an appropriate capacity value for wind generator output. Further, the 
use of induction-type generators for wind-powered projects requires the application of 
specific reactive power requirements.  

 

5.3.1  Wind Generation Capacity Credit Rules  

PJM business rules allow for wind-powered generation projects to qualify for Capacity 
Resource status. Refer to PJM Manual M-21 ï ñRules and Procedures for Determination of 
Generating Capabilityò for details of PJM procedures for calculating Capacity Credits for 
Wind Farms.  
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5.3.2  Wind GenerationðSpecific Technical Requirements  

Without exception, all Customer Facilities will be subject to the provisions of the PJM OATT 
at Part VI, in Section 4.7.2 and Section 4.7.3 in Att. O, App. 2 ï formerly 54.7.2 and 
54.7.3 in Part IV, which describes real-time obligations to supply reactive power and the 
consequences of deviations from voltage schedules and/or reactive power schedules.  

Wind projects connected to lower voltage systems must be designed to operate to a voltage 
schedule, reactive schedule or power factor schedule designed to meet local transmission 
owner criteria. When applicable, non-standard terms and conditions will be included in a 
projectôs Interconnection Service Agreement to address individual power factor 
requirements. 
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Attachment A: PJM Generation and Transmission Interconnection Planning Process Flow Diagram 
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Attachment B: PJM Request Cost Allocation Procedures 

B.1  Purpose 

One of the responsibilities of PJM as an RTO is to allocate the cost responsibility for all system 
reinforcement projects including projects required for Customer interconnection requests, 
baseline transmission reliability upgrades and market efficiency upgrades. The cost allocation 
procedures used by PJM to allocate costs due to requests are described below. Manual 14B 
addresses baseline-driven upgrade cost allocation procedures. 

B.2  Scope 

The RTEP encompasses two types of enhancements: Network Upgrades and Direct 
Connection Attachment Facilities. Network Upgrades can be required in order to accommodate 
the interconnection of a merchant project (generation or transmission) or to eliminate a Baseline 
problem as a result of system changes such as load growth, known transmission owner facility 
additions, etc. The PJM Cost Allocation Procedures are presented in two parts: ñPJM 
Generation and Transmission Interconnection Cost Allocation Methodologiesò discusses the 
cost allocation methodology for projects required for generator and transmission 
interconnections, below and: ñSchedule 12 Cost Allocation Process for Baseline Transmission 
Reliability and Market Efficiency Upgradesò discusses the cost allocation process for baseline 
transmission reliability and market efficiency upgrade project requirements in Manual 14B. 

The results of the System Impact Studies reveal Direct Connection Attachment Facilities 
required for new generation to ñget to the busò, Local and Network Upgrades to mitigate any 
ñnetwork impactò effects which the addition of such new generation or new transmission facilities 
may have on the power system itself. 

¶ Each respective generator or transmission project bears the cost responsibility for Direct 
Connection Attachment facilities required for interconnection. 

¶ The cost responsibility for Local and Network Upgrades identified through System 
Impact Study analysis is allocated among parties according to the following: 

1.¶ For Local and Network Upgrades which are required due to overloads associated with 
the System Impact Studies of an individual New Services Queue, and have a cost less 
than $5,000,000, the cost of the Local and Network Upgrades will be shared by all 
proposed projects which have been assigned a Queue Position in the New Services 
Queue in which the need for the Local and Network Upgrades was identified. The Load 
Flow Cost Allocation methods discussed in this manual, including cutoffs, still apply to 
the individual projects. 

2.¶ For Local and Network Upgrades which are required due to the overloads associated 
with the System Impact Studies of an individual New Services Queue, and have a cost 
of $5,000,000 or greater, the cost of the Local and Network Upgrades will be allocated 
according to the order of the Interconnection Requests in the New Services Queue and 
the MW contribution of each individual Interconnection Request for those projects which 
cause or contribute to the need for the Local or Network Upgrades. The Load Flow Cost 
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Allocation methods discussed in this manual, including cutoffs, still apply to the 
individual projects. 

B.2.1  Definitions 

¶ Interconnection Queue Close Date ï The date on which an Interconnection Queue 
ends.  Currently, in the PJM Open Access Transmission Tariff, the Interconnection 
Queue Close Dates are January 31st and July 31st. 

¶ Interconnection Customer ï The responsible party for a generator or merchant 
transmission project that is in the PJM Interconnection Process. 

¶ Queue Date ï The date on which PJM receives a valid Interconnection Request from an 
Interconnection Customer. 

B.3  PJM Generation and Transmission Interconnection Cost 
Allocation Methodologies 

The cost allocation procedure will continue to be evaluated and modified, if required, as the 
generator and transmission interconnection process proceeds. 

B.3.1  Load Flow Cost Allocation Method 

Interconnection Customer requests are studied as a single study for all active projects in an 
individual New Services Queue. System Upgrades are identified to maintain system reliability. 

Individual Local & Network Upgrades which cost less than $5,000,000 

All Interconnection Customers with active Interconnection Requests in an individual New 
Services Queue will be allocated a cost for these System Upgrades based upon the following 
criteria: 

¶ Contingent to the individual Interconnection Request contributing MW impact being 
greater than 5 MW AND greater than 1% of the applicable line rating OR (if its 
Distribution Factor (DFAX) on the facility is greater than 5% AND its MW impact on the 
facilityôs rating is greater than 3%), the contribution of an Interconnection Customer is 
determined by the voltage level of the facility that it impacts:  

o¶ For a transmission facility whose rated voltage level is below 500 kV, an Interconnection 
Customer/Developer will have some cost allocation if its Distribution Factor (DFAX) on 
the facility is greater than 5% OR if its MW impact on the facilityôs rating is greater than 
5%. 

o¶ For a transmission facility whose rated voltage level is 500 kV or above, an 
Interconnection Customer/Developer will have some cost allocation if its DFAX on the 
facility is greater than 10% OR if its MW impact on the facilityôs rating is greater than 
5%. 
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¶ Allocation of costs to Interconnection Customers for a System Upgrade which has a 
cost of less than $5,000,000 will not occur outside of the New Services Queue in which 
the need for the System Upgrade was identified 

Individual Local & Network Upgrades which cost $5,000,000 or greater 

All Interconnection Customers after and including the Interconnection Customer under study, 
that contribute to he need for the System Upgrade are identified and their MW impact on the 
need for the System Upgrade is determined. The MW impact will be based on the condition that 
causes the need for a System Upgrade. 

¶ The first Interconnection Customer/Developer to cause the need for the System 
Upgrade will in all cases have some cost allocation. The cost allocation for this 
Interconnection Customer/Developer will only consider the loading above the facilityôs 
capability. 

¶ Contingent to the contributing MW impact being greater than 5 MW AND greater than 
1% of the applicable line rating, the contribution of an Interconnection 
Customer/Developer following the first Interconnection Customer/Developer to cause 
the need for the System Upgrade is determined by the voltage level of the facility that it 
impacts:  

o¶ For a transmission facility whose rated voltage level is below 500 kV, an Interconnection 
Customer/Developer will have some cost allocation if its Distribution Factor (DFAX) on 
the facility is greater than 5% OR if its MW impact on the facilityôs rating is greater than 
5%. 

o¶ For a transmission facility whose rated voltage level is 500 kV or above, an 
Interconnection Customer/Developer will have some cost allocation if its DFAX on the 
facility is greater than 10% OR if its MW impact on the facilityôs rating is greater than 
5%. 

¶ Interconnection Customer/Developers will be assigned costs in proportion to their 
contributing MW impacts. 

For System Upgrades with an ñas builtò cost of $5.0 million or greater, Interconnection Customer 
will be responsible for allocated costs, within previously stated cost allocation guidelines, if their 
Interconnection Queue Close Date occurs less than 5 years following the execution of the first 
Interconnection Service Agreement which identifies the need for this System Upgrade.  

No depreciation of the ñas builtò System Upgrade cost will be used when allocating costs 
between Interconnection Customer/Developers. 

Cost allocation for the engineering design of System Upgrades will terminate based on the 
completion of the applicable Generation and/or Transmission Interconnection Facility Study. 

A complete list of Distribution Factors for all PJM modeled substations will be developed during 
System Impact Studies for each identified System Upgrade. This Distribution Factor list will be 
used for all cost allocation pertaining to the identified System Upgrade.  
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B.3.2  Short Circuit Cost Allocation Method 

All Interconnection Customer/Developer projects are studied in queue order. 

A Generation and/or Transmission Interconnection Customer/Developer will have some cost 
allocation if it results in a greater than 3% increase in fault current at the substation where a 
System Upgrade is required. 

A Generation and/or Transmission Interconnection Customer/Developer will be assigned costs 
in proportion to its fault level contribution. 

For Queue D and thereafter, the first Generation and/or Transmission Interconnection 
Customer/Developer to cause a System Upgrade due to increased fault current will in all cases 
have some cost allocation. The cost allocation for this Generation and/or Transmission 
Interconnection Customer/Developer will only consider the loading above the equipmentôs 
capability. 

For System Upgrades with an ñas builtò cost of $5.0 million or greater, Interconnection Customer 
will be responsible for allocated costs, within previously stated cost allocation guidelines, if their 
Interconnection Queue Close Date occurs less than 5 years following the execution of the first 
Interconnection Service Agreement which identifies the need for this System Upgrade.  

No depreciation of the ñas builtò System Upgrade cost will be used when allocating costs 
between Generation and/or Transmission Interconnection Customer/Developers. 

Cost allocation for the engineering design of System Upgrades will terminate based on the 
completion of the applicable Generation and/or Transmission Interconnection Facility Study. 

PJM will consider application of an individual component cost vs. an aggregate cost when 
determining the cost allocation window. 

B.3.3  Cost Allocation Method for Generator and/or Generator Step Up (GSU) Changes 

The generator and generator step up transformer (GSU) characteristics provided by the 
developer prior to the initiation of the System Impact Studies for a given queue will be used for 
all cost allocation during the System Impact Study phase. If a developer changes the generator 
or GSU characteristics after initiation of the System Impact Studies, any additional system 
problems and any resulting reinforcements will be assigned completely to the Generation 
Interconnection project that made the changes. Future queued generation may share some cost 
allocation based on when the generator or GSU changes were provided to PJM. 

¶ Example 1: Impact studies for Queue Z started on May 10, 2010. Five 230 kV breakers 
at substation Alpha were required to be replaced due to several projects in Queue Z. 
Project Z2 which had some cost allocation for the five 230 kV breakers provided new 
GSU data on May 25, 2010. The new GSU has higher impedance. If all five breakers 
are determined to still be needed with the new GSU impedance, the original cost 
allocation will not change. If only four breakers are now required, the cost allocation for 
the four breakers that are still required will not change. 



  
 Manual 14A: Generation and Transmission Interconnection Process 

Attachment B: PJM Generation and Transmission Interconnection Planning Team Role Clarity 

DiagramRequest Cost Allocation Procedures 

 

PJM © 200920102011 41 
Revision 809, Effective Date: 04/12/201105/01/2009 

¶ Example 2: Impact studies for Queue Z started on May 10, 2010. Five 230 kV breakers 
at substation Alpha were identified to be replaced due to several projects in Queue Z. 
Project Z2 which had some cost allocation for the five 230 kV breakers provided new 
GSU data on May 25, 2010. The new GSU has a lower impedance. Now six 230 kV 
breakers at substation Alpha need to be replaced. Project Z2 will be assigned 100% of 
the cost for the sixth breaker and the cost allocation for the original five 230 kV breakers 
will not change. 

¶ The rules concerning generator and GSU changes will be applied to generators in 
Queue B and thereafter. 

B.3.4  Generation Project Excess MW Capabilities 

The machine data provided by generation projects often contain MW capabilities that exceed 
the queued Capacity Interconnection Rights for that project. These additional MWs may result in 
a system that does not meet ReliabilityFirst Criteria for certain contingencies not ñobservedò in 
operations such as bus faults, and ReliabilityFirst Standard IIC contingencies (tower line, line 
fault with stuck breaker, faulted breaker). Consequently, after all generation projects in a given 
queue have executed a Generation Interconnection Facility Study Agreement, the PJM system 
will be evaluated using the MW capabilities provided by the developers to determine whether 
there are any bus fault or ReliabilityFirst Standard IIC violations. Any additional system 
problems will need to be rectified through either limiting the generator capability via hardware or 
upgrade of the Transmission System to eliminate the violation. 

¶ The rules concerning excess project MW capabilities will be applied to generators in 
Queue B and thereafter.  
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Attachment C: PJM Generation and Transmission Interconnection Planning Team Role Clarity Diagram 
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Attachment D: General Description of Facilities Study Procedure 

Introduction 

A Facilities Study is an engineering study conducted by the Transmission Provider to 
describe the modifications required to the Transmission Providerôs (PJMôs) Transmission 
System to provide the requested Generator and/or Transmission Interconnection Service. 
PJM may contract with consultants, including the Interconnected Transmission Owner (ITO) 
and any other affected Transmission Owners (TO), to obtain services or expertise.   

The purpose of the Facilities Study is to provide, commensurate with any mutually agreed 
parameters regarding the scope and degree of specificity described in Schedule A of the 
Facilities Study Agreement, conceptual (or preliminary) design, and, as appropriate, detailed 
design, plus cost estimates and project schedules, to implement the conclusions of the 
System Impact Study regarding the Attachment Facilities, Network Upgrades and Local 
Upgrades (i.e. upgrades related to non-OATT designated facilities) necessary to 
accommodate the Interconnection Customer's Interconnection Request(s). 

Examples of typical Facilities Study deliverables are preliminary single line diagrams and 
general arrangement drawings for substation work, and delineation of proposed study area 
and proposed conductor and structure designs for transmission line work. Remaining 
detailed design activities would be completed during the construction phase of the project. 

The Facilities Study Agreement (FSA) between the Interconnection Customer/Developer 
(ñthe Customerò) and PJM will identify the scope of facility additions and upgrades to be 
included in this study. The FSA may also include milestones for completion of the 
Customerôs facility study, where such work completion is critical to PJMôs Facilities Study 
schedule. 

General Guidelines 

Facilities Study work will be initiated by a Kickoff meeting attended by the ITO, affected 
TO(s), the Customer, and PJM. The following types of information will be communicated at 
the Kickoff meeting: 

The Customer shall provide a schedule for construction and anticipated commercial 
operation of the Customerôs facilities. The Customerôs schedule shall include the date when 
backfeed power is required, and the dates for anticipated test and commercial operation of 
each generating unit or transmission facility. 

Interconnection specific information, including but not limited to:  

¶ a one-line diagram showing the location of the Point of Interconnection, 

¶ a customer facility location/site plan, 

¶ a list of Interconnection Facilities and Ownership, 
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¶ if applicable, a list and ownership of Merchant Network Upgrades, 

¶ a one-line diagram showing location and ownership of Metering Equipment, 

¶ the Applicable Technical standards that apply to the Customer Facility and the 
Interconnection Facilities, and 

¶ the Maximum Facility Output and/or the Nominal Rated Capability of the Customer 
Facility.  

The scope of the Customerôs, PJMôs, ITOôs and other affected TOôs facilities study work will 
be delineated, and a schedule for completion of Facilities Study elements will be 
established. The scheduled completion of the Facilities Study shall not extend beyond the 
time estimate provided by the FSA. 

A tentative schedule for Status meetings will be established. Status meetings may be 
necessary in those instances where information about one or more completed elements of 
the Facilities Study may be critical to the Customerôs decision to continue the Facilities 
Study. 

Results of PJMôs Facilities Study shall be reported to the Customer in the form of a Facilities 
Study Report (ñthe Reportò). The Report must contain a good-faith estimate of costs and 
construction schedules for each new or upgraded facility. In addition, the Report must 
contain sufficient detail about the engineering design of each facility. This will provide the 
Customer with information necessary to perform due diligence on the work to be performed 
by PJM, the ITO and other affected TO(s). The Report, less confidential or sensitive 
material, will be integrated with other Reports from other Transmission Owners (if 
applicable), and will also be posted on PJMôs Web site. 

All Report materials must be capable of being included in an MS Word document, formatted 
for 8 İ in. by 11 in. printing. The Report shall identify the Customerôs project by the queue 
number assigned to the project on PJMôs web site. For example: ñProject A57ò. 

Facilities Study reports submitted to PJM shall consist of two primary sections:  

Transmission Owner Facilities Study Summary 

Transmission Owner Facilities Study Results 

A. Transmission Owner Facilities Study Summary 

1.  Description of Project  

Provide a general description of the Customerôs project that resulted in the need for 
the addition and/or upgrade of facilities. The information under the General 
paragraph of the System Impact Study Report shall be used as the basis for the 
Project description. Changes to the information provided in the System Impact Study 
shall be noted and recorded. 
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2.  Amendments to the System Impact Study data or System Impact Study Results 

In general, significant changes to a Customerôs project will not be allowed within the 
existing queue position for the Customerôs interconnection request. However, 
changes to generator data or generator step-up transformer data, withdrawal of an 
interconnection Request with a lower queue number, or other changes allowed by 
PJMôs business rules can cause the need to re-evaluate the Customerôs System 
Impact Study and amend the results. 

3.  Interconnection Customerôs Submitted Milestone Schedule 

The Customerôs submitted project schedule will be documented in this portion of the 
Report. This schedule will be used as the basis for developing the schedules for the 
purchase of equipment and the construction of facilities upgrades and additions 
contained in PJMôs scope of Facilities Study work. 

4.  Scope of Customerôs Work 

In general, the scope of the Customerôs facility study work will be limited to the direct 
connection facilities up to, but not including, the point of interconnection to a TOôs 
facilities. The Customerôs facilities study results will be included in the Report to the 
extent required to adequately support PJMôs Facility Study results. 

5.  Description of Facilities Included in the Facilities Study 

A general description of transmission lines, substations, protection systems, etc. that 
are included in the Facilities Study Report.   

6.  Total Costs of Transmission Owner Facilities included in Facilities Study 

A summary level statement indicating the total estimated costs for both Attachment 
Facilities and Network Upgrades included in the Facilities Study. 

7.  Summary of Milestone Schedules for Completion of Work Included in Facilities 
Study: 

Summary level schedule for detailed design, material & equipment procurement, and 
construction & testing for Attachment Facilities and Network Upgrades included in 
Facilities Study. This section should include a statement of comparison (i.e. 
alignment or misalignment) with Interconnection Customerôs milestone schedule.  

B.  Transmission Owner Facilities Study Results 

1. Transmission Lines ï New 

The Report shall include a ñpurpose and necessityò statement as well as a general 
description of alternative routes, terminal points, geographic description of terrain 
traversed by the new line, right-of-way width by segment, potential use of common 
corridors where such use exists, and a description of the permits required. 

The following information must also be described; design criteria (may be summarized 
and reference published documents), nominal voltage rating, physical characteristics 
(overhead, underground, single circuit, double circuit, AC, DC, etc), line MVA normal and 
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emergency rating, BIL, line impedance (positive and zero sequence), line and shield 
conductor type and size, type of support structure, and grounding design. 

Applicable Transmission Owner Technical Standards should be referenced in the Report. 

A specific reference to ñPJM Transmission and Substation Design Subcommittee 
Technical Requirementsò (note: upon approval) must be made for new or upgraded 
facilities. 

Material specifications and a materials list, if available, may be included in the report or 
referenced. 

All permit requirements must be identified. 

Attachments required: geographic map with Customer facility location/site plan, with 
proposed transmission line study area superimposed. 

Attachments optional: drawings for typical structure types. 

2. Transmission Line ï Upgrades   

As applicable, the same information, as listed above for ñTransmission Lines ï Newò, 
distinguishing between existing and new equipment. 

Attachments: As applicable, same as above for ñTransmission Lines ï Newò.  

3. New Substation/Switchyard Facilities 

The Report shall include a ñpurpose and necessityò statement, a general description of 
the functional station design and layout, proposed location, and a description of the 
potential permits required. 

Also included shall be a description of the structural design, the electrical design 
including rating specifications and rating for all major electrical equipment (e.g. power 
transformers, circuit breakers, switches, instrument transformers, capacitor voltage 
transformers, etc.), and the protective relaying, communications, metering, and 
instrumentation requirements. 

Applicable Transmission Owner Technical Standards should be referenced in the Report. 

A specific reference to ñPJM Transmission and Substation Design Subcommittee 
Technical Requirementsò (note: upon approval) must be made for new or upgraded 
facilities. 

A Specific reference to the ñPJM Relay Philosophy and Design Standardsò (note: upon 
approval) must be made for new or upgraded protective relay equipment. 

Material specifications and a materials list, if available, may be included in or referenced 
in the Report. 
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All permit requirements must be identified. 

Attachments required: One-line diagram for each substation / switchyard where facilities 
are to be added or upgraded. General arrangement diagram showing the physical layout 
of the new substation facilities. 

Optional Attachment: Relay, Instrumentation, and Control one-line diagram. 

4. Upgrades to Substation / Switchyard Facilities 

As applicable, the same information listed above for ñNew Substation / Switchyard 
Facilitiesò, distinguishing between existing and new equipment. 

Attachments: As applicable, same as above for ñNew Substation / Switchyard Facilitiesò. 

5. Metering & Communications 

General requirements for revenue and telemetry metering, SCADA RTU, and 
telecommunications, coordinated with PJM requirements. 

6. Environmental, Real Estate and Permitting Issues 

Assessment of environmental impacts related to Attachment Facilities and/or Network 
Upgrades (i.e. Environmental Impact Study requirements, environmental permitting, 
sediment & erosion control issues), real estate ownership / easement issues, siting and 
Right-of Way issues for Transmission Owner side of Point of Interconnection. 

7. Summary of Results of Study 

Cost Estimates 

A table listing construction cost estimates for each new or upgraded facility shall 
be provided.  As applicable, identify and include all taxes and additional charges 
such as CIAC. 

At a minimum, cost estimates shall be included with the following level of detail, 
along with the total costs (note: keep applicable CIAC tax gross-up amounts 
separate from total costs).  Include both direct and indirect costs in each cost 
category: 

¶ Attachment Facilities: 

o Detailed Design Costs 

o Material and Equipment Costs 

o Construction and Testing Costs 
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o Miscellaneous Costs (i.e., real estate fees, environmental studies, 
contingencies, project management/oversight ï specify details) 

o CIAC Tax Gross-up (if applicable) 

¶ Each Network Upgrade: 

o Detailed Design Costs 

o Material and Equipment Costs 

o Construction and Testing Costs 

o Miscellaneous Costs (i.e., real estate fees, environmental studies, 
project management/oversight, contingencies ï specify details) 

o CIAC Tax Gross-up (if applicable) 

Additional level of detail for cost estimates shall be provided if indicated in 
Schedule A of the Facilities Study Agreement. 
 

Schedules 

A milestone schedule, including major milestones (e.g. completion of final design, 
prepare specifications, solicit bids, construction completion) shall be provided for all 
facilities within PJMôs and the TOôs scope of work. 

A statement concerning the ability to meet the Customerôs scheduled milestones 
must be included. 

Additional level of detail for project scheduled shall be provided if indicated in the 
Facilities Study Agreement. 

Assumptions 

A list of assumptions, uncertainties and / or qualifiers, that may adversely impact the 
estimated costs and/or schedules must be identified. 

Some examples of items to be detailed in this section are environmental permitting, 
real estate/easement acquisition, public / customer opposition, equipment 
availability/system constraints/time of year limitations, scope definition with respect to 
accelerated schedule, contractor cost variability. 
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8. Information Required for Interconnection Service Agreement 

A table with a cost breakdown for the FERC filing of the Interconnection Service 
Agreement must be provided.  The table shall include the total cost for all facilities to be 
constructed by the TO.  The costs must be itemized in the following categories: 

Attachment Facilities 
Direct Charges Labor 
Direct Charges Material 
Indirect Charges Labor 
Indirect Charges material 
Carrying Charges* 
 
Network Facilities 
Direct Charges Labor 
Direct Charges Material 
Indirect Charges Labor 
Indirect Charges material 
Carrying Charges* 
 
* The Carrying Charge Rate must be specified. 

 

Note: The cost breakdown indicated above is for use in the ISA in accordance with 
FERC guidelines, and is in addition to the cost breakdown detailed in Section 7. 

The following are definitions for the above cost types: 

Direct Costs:  These are costs directly associated with the project. These costs 
need to be separated into ñDirect Laborò costs which include the cost of labor to 
design/build/install the upgrades or facilities, and ñDirect Materialò costs which 
include the cost of the physical upgrades and equipment. 

Indirect Costs:  These costs include A&G expenses such as the salary of the 
payroll clerk. 

Carrying Charges:  These costs are the time value of money associated with the 
project (i.e., AFUDC). The interest rate must be specified. 

 

 



 Manual 14A: Generation and Transmission Interconnection Process 
Attachment E: Small Generator (10 MW and below) Technical Requirements and Standards 

 

PJM © 200920102011  
Revision 809, Effective Date: 5/1/2009 

50 

Attachment E: Small Generator (10 MW and Below) Technical 
Requirements and Standards 

E.1  Scope 

The PJM Small Generator Interconnection Applicable Technical Requirements and 
Standards (ñSmall Generator Standardsò) shall apply to all new generator interconnections, 
within the PJM footprint, with an aggregate size of 10 MW and below at the point of 
interconnection.   

The Small Generator Standards shall be read and construed as to be consistent with the 
PJM Open Access Transmission Tariff (ñTariffò). In the event of any inconsistency between 
the terms and conditions of the Small Generator Standards and the terms and conditions of 
the Tariff, the terms of the Tariff shall control. All terms contained in the Small Generator 
Standards shall be defined as defined by the Tariff. While PJM strives to ensure that the 
information reflected herein is complete, accurate and reliable, it expressly disclaims any 
warranty, whether express or implied, as to information contained. Entities relying on the 
information contained herein do so at their own risk. 

E.2  Purpose 

To align the applicable technical requirements used within PJM with the IEEE Standard 
1547 for Interconnecting Distributed Resources with Electric Power Systems, and to 
facilitate the pre-certification of manufactured generation equipment and systems for use 
within PJM.  

E.3  Background and Discussion 

Developed by the PJM Small Generator Interconnection Working Group (ñSGIWGò), the 
Small Generation Standards define the uniform technical requirements that each 
Interconnected Transmission Owner (ñITOò) and Electric Distribution Company (ñEDCò) 
requires for interconnecting to their facilities. The requirements as defined herein will govern 
for the interconnection of distributed generation 10 MW and below.  

ITOs and EDCs may, by mutual agreement, elect to waive certain IEEE 1547 requirements 
and associated exceptions and conditions stated herein, but may not add requirements to 
IEEE 1547 other than the exceptions and conditions contained herein. For small generators 
qualifying for interconnection under state rules, the state-approved technical requirements 
and procedures shall govern. In the event that a small generator has interconnected under 
state rules and thereafter elects to participate in any PJM market, such small generator must 
comply with the terms of PJM's Small Resource Interconnection Procedure Manual and 
these Small Generation Standards. The small generator must submit a completed Feasibility 
Study Request (Attachment N of the Tariff) and will be responsible for any subsequent study 
costs. Additionally, the small generator will be required to execute PJM's three-party 
Interconnection Service Agreement with PJM and the local Transmission Owner, and to the 
extent applicable, an Electric Distribution Company, as the case may be.  
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E.4  General Application Note for Transmission System 
Interconnections  

In its present form IEEE Standard 1547 is primarily intended to address generator 
interconnections of 10 MVA or less to radial distribution systems. In order to extend the use 
of IEEE Standard 1547 beyond this scope to include connection to transmission1  facilities, it 
is necessary to clarify the meaning of Section 4.2.1 to assure that system protection 
requirements are compatible with the established reliability criteria used for those systems.   

IEEE Standard 1547 Section 4.2.1 (Area EPS Faults) requires that ñthe DR unit shall cease 
to energize the Area EPS for faults on the Area EPS circuit to which it is connected.ò For 
transmission Interconnections, this implies that the protection scheme(s) be compatible and 
coordinate with the Area EPS protection scheme(s) used for the line or substation to which 
they are interconnected, or be compatible and coordinate with new protection equipment 
installed due to the connection of the generation to this facility.     

 
 
 

                                            
1 In the context used here, transmission systems are systems 69 kV or greater or networked lower voltage 
systems that are used for backbone energy delivery within smaller geographic areas, much the same as most 69 
kV systems.  
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E.5  PJM Tariff / IEEE 1547 Definition Cross-Reference 

IEEE Standard 1547 PJM Tariff 

PCC (Point of Common Coupling) POI (Point of Interconnection) 

Point of DR Connection Not Applicable 

EPS (Electric Power System) Interconnected Transmission Owner 
Facilities 

Area EPS Operator Interconnected Transmission Owner 

Not Applicable Transmission Provider (PJM) 

DG (Distributed Generation) Interconnected Generation Customer 
Facilities which are not connected to the 
Bulk Power Transmission System 
 

DR (Distributed Resources) Interconnected Generation Facility which is 
not connected to the Bulk Power 
Transmission System 

Interconnection Equipment Not Applicable 

Interconnection System Interconnection Facilities 

Not Applicable Interconnection Customer Facilities 

Electric Power System, local Not Applicable 

Electric Power System, area Not Applicable 

Cease to Energize 
(Cessation of energy outflow capability) 

Not Applicable 
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Note: The illustration below is for cross-reference of PJM Tariff and IEEE 1547 terms only.  
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E.6  Applicable Technical Requirements and Standards 

IEEE Standard 1547 shall constitute the total technical requirements and standards for 
interconnection of small generators of 10 MW and below with the following noted exceptions, 
additions, and clarifications. IEEE Standard 1547.1 constitutes the requirement for test 
conformance to IEEE Standard 1547.   

 

IEEE Standard Requirement Exceptions or Additions 

4.1.1   Voltage Regulation None.  See Application Note 1. 

4.1.2 Integration with Area EPS 
Grounding 

None.  See Application Note 2.  

4.1.3 Synchronization None.  See Application Note 3. 

4.1.4.1 Distribution Secondary Grid 
Networks (under development) 

None.  See Application Note 4. 

4.1.4.2  Distribution Secondary Spot 
Networks 

Exception.  ComEd only allows Spot Network 
interconnections on an exception basis or 
where state commission regulations specify 
requirements.   

4.1.5 Inadvertent Energization of the 
Area EPS 

None. 

4.1.6 Monitoring None.  See Application Note 5.  

4.1.7 Isolation Device None.  See Application Note 6. 

4.1.8.1 Protection from EMI None. 

4.1.8.2 Surge Withstand Performance None. 

4.1.8.3 Paralleling Device Withstand None. 

4.2.1 Area EPS Faults PEPCO and PSEG exception for Islanding 
protection.  See Application Notes 7 and 12. 

4.2.2 Area EPS Reclosing Coordination None. See Application Note 13. 

4.2.3 Voltage  None.  See Application Note 8. 

4.2.4 Frequency  None.   
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IEEE Standard Requirement Exceptions or Additions 

4.2.5 Loss of Synchronism None. 

4.2.6   Reconnection to Area EPS: 

(a) Voltage Requirement 

(b) Frequency Requirement 

 

None.  See Application Note 9. 

None.  See Application Note 9. 

4.3.1 Limitation of DC Injection None. 

4.3.2 Limitation of Flicker induced  by 
the DR 

None.  See Application Note 10. 

4.3.4 Harmonics PPL exception.  See Application Note 11. 

4.4.1 Unintentional Islanding PEPCO and PSEG exceptions.   

See Application Note 12. 

5.1 Design Test None.  See Application Note 14. 

5.2 Production Tests None.  See Application Note 14. 

5.3 Interconnection Installation 
Evaluation 

None.  

5.4 Commissioning Tests None. 

5.5 Periodic Tests None. 
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E.6.1  Application Notes  

1. 4.1.1  Voltage Regulation.  

Depending on size of generation (relative to EPS strength) and location of 
interconnection, the interconnected generation may be required to provide or absorb 
reactive power and/or follow a voltage schedule to maintain an acceptable voltage profile 
on the EPS with the addition of the new generating facility.   

2. 4.1.2  Integration with Area EPS grounding. 

Where new transformers are required:  

¶ AP requires a wye-grounded connection on the T.O. side of the DG step up 
transformer; and 

¶ PEPCOôs requirement for an isolation transformer including its configuration at 13.8 
kV and above, will be determined on a case by case basis and will depend on the 
generating facilityôs location and system configuration.  

AP and PEPCO requirements specified above do not apply if a generator is being 
connected to a system on the low voltage side of an existing Interconnection Customer 
transformer.  

Other Transmission Owners within PJM will accept a delta or wye-ungrounded 
connection provided that adequate protection is provided by the DG to detect a ground 
and limit any overvoltage to an acceptable level on the TOôs system. Adequate 
protection includes voltage monitoring on the high side of the DG main transformer using 
phase to ground connected VTs. Also see Application Note 5 for an additional AEP 
Application Note for grounding coordination related to operation of isolating devices. 

3. 4.1.3  Synchronization. 

IEEE 1547 Synchronization voltage fluctuation requirement of +/- 5% is applicable as 
stated.  Flicker requirement 4.3.2 guidance is provided by IEEE Standard 519 and IEEE 
Flicker Task Force P1453. However, the requirement which must be met for 4.3.2 is to 
not cause voltage and /or frequency disturbances which are objectionable to other EPS 
customers during actual operation of DR. 
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4. 4.1.4.1 Distribution Secondary Grid Networks.  

IEEE 1547 presently does not address the requirements for Secondary Grid Networks. 
These interconnection requests will be evaluated on a case by case basis.  

5. 4.1.6 Monitoring. 

ñEach DR unit of 250 kVA or more or DR aggregate of 250 kVA or more at a single PCC 
shall have provisions for monitoring its connection status, real power output, reactive 
power output, and voltage at the point of DR connection.ò Local monitoring provisions, 
such as panel meters and indicating lights, may be acceptable to meet these 
requirements in certain cases. 

A. An Internet-based SCADA alternative (see Informative Annex #2) was developed as 
a reliable and economical alternative to direct SCADA communications with the TO. 
In addition to generally lower installed cost for the ñInternet SCADA alternative,ò the 
Internet ongoing communication costs may be more cost effective to other 
alternatives, especially those that require leased telephone circuits.  

NOTE:  Informative Annex #2 is available on the PJM Web site 
(http://www.pjm.com/planning/rtep-development/expansion-plan-
process.aspx) and select from among the 10 specific documents listed under 
the heading ñInformation Annex #2 References for Manual 14D, Attachment 
H.ò 

B. When full-time dedicated SCADA communications are required (see Transmission 
Owner (ñTOò) listing below and refer to the SCADA REQUIREMENTS spreadsheet - 
Informative Annex #1) the DG Owner, PJM or the TO will provide and/or install a 
suitable SCADA Remote Terminal Unit in accordance with the specifications 
provided in Informative Annex #2 or an alternative mutually suitable to the DG 
Owner, Transmission Owner and PJM. 

C. The PJM TOs agree to accept the ñInternet SCADA alternativeò (see Informative 
Annex #2), in lieu of direct SCADA communications with the TO, except in 
circumstances where the ñInternet SCADA alternativeò does not meet certain TO 
technical requirements specified and justified by the TO.  

D. If the TO, PJM and DR owner mutually agree, specifications for other suitable 
interfaces between the DG and TO SCADA can be acceptable.  Where applicable, 
this approach would allow a DR owner to use a SCADA protocol of their choice and 
provide an interface closer to the Transmission Ownerôs SCADA facility. Such an 
installation must provide adequate communication performance, suitable to PJM and 
the TO. 

Installation of communications facilities (internet service, leased telephone circuits, fiber 
optics, etc.), communications facility Operation and Maintenance, and other ongoing 
costs are the responsibility of the Interconnection Customer. 
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Installation of communications facilities (typically leased telephone circuits), 
communications facility Operation and Maintenance, and other ongoing costs are the 
responsibility of the Interconnection Customer. 

PJM requires real-time telemetry data (MW and MVAR) for Capacity Resources, Energy 
Resources 10MW and above, or Energy Resources able to set LMP. PJM also requires 
interval revenue metering data (KWH and KVARH data at 5 minute intervals provided 
hourly).  

See the following for specific interconnection requirements based on Transmission 
Owner Zone: 

Allegheny PowerðRequirement for SCADA is determined on a case-by-case basis by 
Allegheny Power. 

American Electric PowerðReal-time telemetry (SCADA) generally required for 
generation greater than 2.5 MW connected to the distribution system and all connections 
at transmission voltages. 

Baltimore Gas and ElectricðRequires BG&E specified telemetry (periodic, not real 
time), installed by BG&E, for all generator interconnections. 

Commonwealth Edison CompanyðRequires real-time telemetry for any interconnection 
of 10 MW or greater, or for interconnections where transfer trip is required (generally 2.5 
MW and above) for the interconnection. 

Dayton Power and LightðDetermines real-time telemetry (SCADA) requirements on a 
case-by-case basis. 

DominionðRequires a SCADA RTU compatible with Dominionôs SCADA system when 
the ratio of ñLight Local Loadò to Maximum Rated Generation Capacity ratio is less than 
5.   

Duquesne Light CompanyðAt DLC's discretion the Interconnection Customer can be 
required to install and maintain a dedicated communications link, compatible with DLC's 
equipment, to provide telemetry (SCADA) to DLC's Operation Center. The preferred 
communications protocol for RTU communications is DNP 3.0. The installed SCADA 
shall comply with the current NERC Cyber Security standards.  

First EnergyðFE determines real time telemetry (SCADA) requirements on a case by 
case basis  for  interconnection to the radial distribution system. Real time telemetry is 
required for all interconnections to the Transmission System, generally 23 kV and above. 

Old Dominion Electric CooperativeðODEC requires real-time SCADA for DG resources 
in the 2-10 MW range, to include MW and MVAR and status of the interconnecting circuit 
breaker. This does not necessarily imply a full RTU but could be a data link with the 
plant / unit control system. DNP 3.0 is the supported protocol. 
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Orange and RocklandðAll facilities over 1,000 kW connected to the distribution system 
must have equipment to continuously telemeter the following data to Orange and 
Rockland's Energy Control Center via a leased telephone line. This data will be provided 
through the installation of a REMOTE TERMINAL UNIT (RTU) in the applicant's facility.  
The RTU shall use DNP 3.0 protocol (unless otherwise stated).  

PECO Energy requires real-time telemetry for interconnections of 5 MW or greater. 

PHI Companies (Atlantic City Electric Co., Delmarva Power & Light Co. and Potomac 
Electric Power Co.)ðAtlantic City Electric Co. and Delmarva Power & Light Co. require 
a RTU for all generator interconnections, and real-time MWH and MVH telemetry for all 
interconnections for which generators participate in PJM markets. For generators not 
participating in PJM markets real-time telemetry is required for generators 3 MW and 
above. 

Note: The specific location and circumstances of a generator interconnection 
may make telemetry necessary, even when telemetry would not ordinarily be 
required.    

PEPCO requires a RTU for all generator interconnections, and real time telemetry for all 
interconnections that participate in PJM markets. For generators not participating in PJM 
markets real-time telemetry is required for generators 10 MW and above. 

PPLðRequires full-time dedicated SCADA RTU compatible with PPL EUôs SCADA 
system for interconnections 2.5 MW and above or at 69 kV and above.   

PSEGðReal-time telemetry (SCADA) requirement is determined on a case-by-case 
basis. Smaller MW size generator interconnections usually require a low-cost alternative 
system. 

UGIðRequires real-time telemetry (SCADA) compatible with the UGI SCADA system for 
all interconnections 1MW or greater and for all 66 kV and above interconnections.  

6. 4.1.7 Isolation Device Requirement.   

When the Area EPS operating practices require an isolation device, that device must be 
readily accessible to the Area EPS operator, lockable in the open position, and must 
provide a visible break in the electrical connection between the generator and the Area 
EPS. The Isolation Device must be rated for the voltage and current requirements of the 
installation. The Isolation Device may be electrically located anywhere between the point 
of common coupling and the generator. However, the customer should consider the 
impact of the electrical location of the Isolation Device. If the Isolation Device is 
electrically at or near the generator, and the Area EPS Operator uses the Isolation 
Device to provide clearance for worker safety, the customer will be unable to operate its 
generator to maintain electric supply to all or a portion of its load on the Local EPS 
during an outage of the Area EPS. 
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A drawout breaker may be used to meet the Isolation Device requirement if it is lockable 
in the withdrawn position and has a visible position indicator.  

For facilities interconnecting at voltages exceeding 600 volts, when required by the EDC, 
the Isolating Device required to allow EDC personnel to safely isolate the generator must 
have a ground grid designed and installed in accordance with IEEE 80 and to 
specifications to be provided by the EDC. This ground grid limits the ground potential 
rise should a fault occur during switching operations. Operation of this Isolation Device 
must be restricted to EDC personnel and properly trained operators designated by the 
Customer.  Designated Customer personnel may be required to learn and adhere to the 
EDCôs ñSwitching and Taggingò procedures. 

7. 4.2.1 Area EPS Faults.   

Area EPS Fault Protection requirement for typical interconnection: (Figures 7A, 7B and 
7C on the following pages are intended to be representative of typical connections to 
radial and networked lines, specific requirements will be determined by PJM and the T.O 
during PJM Feasibility and Impact Studies on a case-by-case basis.)  

Figure 7A ï One-Line Diagram for a Typical Interconnection to a Radial Distribution 
System 

Typical Protective Relaying Functional Requirements 

27 Undervoltage (3 phases, 1 phase if 50/51G can be applied) 

59 Overvoltage (3 phases, 1 phase if 50/51G can be applied) 

81O Overfrequency (1 phase required) 

81U Underfrequency (1 phase required) 

25 Synchronizing check (1 phase required) 

32* Power* (If required, 1 or 3 phase depending on type) 

50/51** Phase instantaneous and time overcurrent (3 phases if required), or 

21** Phase distance relay (3 phases if required) 

50/51G*** Ground instantaneous and time overcurrent (1 if applicable) 

   *  If required due to reverse power limitations. 
  **  50/51 or 21 but not both required.  
 ***  Only if transformer / generator connection allows ground fault current contribution 
to EPS ground fault   

 

Additional Protective Relaying Functional Requirements (as Required) 

¶ Dead line closing control (27 and/or 25 function) at EPS source breaker(s), line 
recloser(s), etc.   

¶ Larger facilities may require the installation of additional equipment such as 
directional relaying at the substation feeding the circuit. 
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¶ Also see Application Notes 7 and 10 for transfer trip and unbalance functional 
requirements.  

¶ Voltage Unbalance ProtectionðIn accordance with ANSI C84.1, Annex D, Section 
D.2 Recommendation, voltage unbalance at the point of common coupling caused 
by the DG equipment under no load conditions shall not exceed 3% (calculated by 
dividing the maximum deviation from average voltage by the average voltage, with 
the result multiplied by 100).   

Note: The present version of IEEE 1547 is primarily intended to be applicable 
to interconnection of DR on radial distribution systems (Section 1.3 
Limitations - ñInstallation of DR on radial primary and secondary distribution 
systems is the main emphasis of this standard,éò). From a practical 
standpoint, this represents an upper limit of 2.5 to 5 MW on typical 13 kV 
EDC distribution circuits, unless it is a dedicated circuit constructed for the 
sole purpose of interconnecting the DR.  Larger facilities will generally require 
interconnection to the EDCôs sub-transmission or transmission system. These 
larger facilities may require additional or specific protection equipment 
necessary to coordinate with the EDCôs protection practices.  

Additional AEP Application Note:  In its review of the proposed small 
generator interconnection request, AEP may determine that a lesser percent 
unbalance limit is required due to voltage unbalance already present from 
existing customer loads, such as certain compressor motors and power 
electronic loads, in the electrical vicinity.   

Figure 7B ï One-Line Diagram for a Typical Interconnection to a Looped (Network) 
System 

Typical and Additional Protective Relaying Functional Requirements  

¶ Same as Figure 7A above and others as may be required to be compatible with and 
coordinate with EPS transmission system protection. 

¶ In general, requirements developed to connect 10 MVA and smaller generation to 
looped networked sub-transmission systems will be more involved and diverse than 
those needed for radial distribution systems. Additional considerations may be 
required. 

Figure 7C ï One-Line Diagram for a Typical Interconnection to a Radial 
Transmission System 

Typical and Additional Protective Relaying Functional Requirements 

¶ Same as Figure 7A above and others as may be required to be compatible with and 
coordinate with EPS transmission system protection. 
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Figure 7A ï One-Line Diagram for a Typical Interconnection to a Radial Distribution System 

 

 


