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Attachment F: Determination of System Operating Limits used for 
planning the Bulk Electric System 

This document describes the process and measures used by PJM to develop System 
Operating Limits (SOLs) used for the planning horizon.  The method described in this 
attachment is applicable to all Bulk Electric System (BES) facilities. 

Definitions: 

A System Operating Limit (SOL) is defined as: 

The value (such as MW, MVAr, Amperes, Frequency or Volts) that satisfies the most limiting 
of the prescribed operating criteria for a specified system configuration to ensure operation 
within applicable reliability criteria. System Operating Limits are based upon certain 
operating criteria. These include, but are not limited to: 

• Facility Thermal Ratings (Applicable pre- and post-Contingency 
equipment or facility ratings) 

• Transient Stability Ratings or Limits (Applicable pre- and post-
Contingency Stability Limits) 

• Voltage Stability Ratings or Limits (Applicable pre- and post-Contingency 
Voltage Stability) 

• System Voltage Ratings or Limits (Applicable pre- and post-Contingency 
Voltage Limits) 

PJM’s Planning analyses are designed to ensure all applicable PJM, NERC, regional and 
Transmission Owner criteria are enforced. This is accomplished through exhaustive 
application of established PJM facility ratings in the on-going system power flow and short 
circuit analysis. PJM ensures that its exhaustive application of facility ratings are also within 
system dynamic limits through system dynamic testing. This dynamic testing confirms that 
PJM system operating limits are not more limiting than the limits established using facility 
ratings. 

Facility Ratings are defined by NERC as: 

The maximum or minimum voltage, current, frequency, or real or reactive power flow 
through a facility that does not violate the applicable equipment rating of any 
equipment comprising the facility. 

Facility ratings determine the fundamental limits of transmission system equipment. SOLs 
shall not exceed the facility ratings. The facility rating is based on which ever device or 
component is the limiting element of the facility such as a conductor, current transformer, 
disconnect switch, circuit breaker, wave trap or protective relay. PJM plans its system such 
that no facility exceeds the limit/rating consistent with NERC Standard TPL 001 – 004. 
Additional information concerning SOL can be found in the Transmission Operations Manual 
(M-03), and Reliability Coordination Manual (M-37) located on the PJM web page at the 
following link: 
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Interconnected Reliability Operating Limits are defined as:  

An Interconnected Reliability Operating Limit (IROL) is defined as System Operating Limits 
that, if violated, could lead to instability, uncontrolled separation or Cascading Outages that 
adversely impact the reliability of the Bulk Electric System. In the planning horizon PJM 
analyses examine and reveal the violations of applicable criteria. This includes violations 
affecting PJM monitored facilities at all voltage levels as well as violations that may have 
widespread impacts affecting the Bulk Electric System, which may be eligible for designation 
as IROLs. PJM plans system upgrades for violations of applicable criteria, thus IROL 
designations are not typically required for the upgraded system in the planning horizon. PJM 
performs analysis in both the planning and operating horizons to ensure IROLs are not 
exceeded. PJM closely tracks the project status and milestones of all planned upgrades on 
a frequent and recurring basis.  For baseline reliability upgrades, the project tracking is 
coordinated with the entity that has been designated the construction responsibility, typically 
the Transmission Owner. If the schedule for implementation for a planned upgrade does not 
meet in-service date required for system reliability in the planning or operating horizon, PJM 
will perform additional analysis to determine any alternative plans that need to be taken to 
ensure system reliability, including the establishment of an IROL. 

For additional information on IROLs for the operating horizon see the PJM Transmission 
Operation Manual (M03) and the PJM Reliability Coordination Manual (M37). 

PJM’s Planning methodology to determine IROL facilities simulates transfers across a 
facility or interface (combination of facilities), comparing thermal and voltage violations 
associated with a facility. The transfer scenarios used by PJM Planning are established 
through the application of PJM’s deliverability criteria. Additional information on PJM’s 
deliverability criteria is included in Attachment C of this manual. PJM classifies a facility as 
an IROL facility on the network if wide-area voltage violations occur at transfer levels that 
are near the Load Dump thermal limit. 

As part of the development of the PJM Regional Transmission Expansion plan, SOLs which 
could result in system instability or uncontrolled cascading outages are identified and 
system reinforcements are developed. All BES facilities in PJM’s footprint and ties to 
external systems are monitored for violation. In addition, certain selected 69kV and below 
facilities may also be monitored consistent with the procedures defined in the PJM 
Transmission Operation Manual (M-03). 
SOL and IROL use in Planning  

PJM plans its system based on the most restrictive System Operating Limits (such as MW, 
MVAr, Amperes, Frequency or Volts) of its facilities for the system configurations and 
contingency conditions that represent the most stringent of the applicable PJM, NERC, 
regional or Transmission Owner criteria over the planning horizon. The System Operating 
Limits used to plan the system are consistent with the limits used in Operations. Voltage 
limits and any exception to those limits are identified in the PJM Transmission Operation 
Manual (M-03).  


