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Introduction

Welcome to the PUM Manual for Transmission Operations. In this Introduction, you will find
the following information:

*  What you can expect from the PJM Manuals in general (see “About PJM Manuals”).
* What you can expect from this PJM Manual (see “About This Manual”).

* How to use this manual (see “Using This Manual”).

About PJM Manuals

The PJM Manuals are the instructions, rules, procedures, and guidelines established by PJM
for the operation, planning, and accounting requirements of the PJM RTO and the PJM Energy
Market. The manuals are grouped under the following categories:

+ Transmission

*  PJM Energy Market

» Generation and transmission interconnection
* Reserve

* Accounting and Billing

 PJM administrative services

For a complete list of all PJM Manuals, go to the Library section on PJM.com.

About This Manual

The PJM Manual for Transmission Operations is one of a series of manuals within the
Transmission set. This manual focuses on specific transmission conditions and procedures for
the operation of the Bulk Electric System and Designated Transmission Facilities.

The PJM Manual for Transmission Operations consists of sections and attachments. These
sections are listed in the table of contents beginning on page ii.

Intended Audience
The Intended audiences for the PJM Manual for Transmission Operations are:
* PJM dispatchers
* PJM Operations Planning staff
* Transmission Owners / Operators
* Generation Owners / Operators
» Local Control Center dispatchers
+  PJM Members

References
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A1

PJM Manual 03: Transmission Operations
Introduction

There are several reference documents that provide both background and detail. The PJUM
Manual for Transmission Operations does not replace any of the information in these
reference documents. These documents are the primary source for specific requirements and
implementation details. The references to the PUM Manual for Transmission Operations are:

Transmission Owners Agreement

NYISO PJM Joint Operating Agreement

EMS User’s Manual

PJM M-01: Control Center and Data Exchange Requirements

PJM M-02: Transmission Service Request

PJM M-3A: Energy Management System (EMS) Model Updates and Quality Assurance
(QA)
PJM M-12: Balancing Operations

PJM M-13: Emergency Operations
PJM M-37: Reliability Coordination
PJM M-38: Operations Planning

Using This Manual

Because we believe that explaining concepts is just as important as presenting the procedures,
we start each section with an overview. Then, we present details and procedures. This
philosophy is reflected in the way we organize the material in this manual. The following
paragraphs provide an orientation to the manual’s structure.

What You Will Find In This Manual

A table of contents that lists two levels of subheadings within each of the sections.
An approval page that lists the required approvals and the revision history.

Sections containing the specific guidelines, requirements, or procedures including PJM
actions and PJM Member actions.

Attachments that include additional supporting documents, forms, or tables in this PJM
Manual.

A section at the end detailing all previous revisions of the PJM Manual.

Revision: @61, Effective Date: [EiIaoat05/25/2022 PJM © EBE2022 9
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Section 1: Transmission Operations Requirements

Welcome to the Transmission Operations Requirements section of the PJM Manual for
Transmission Operations. In this section you will find the following information:

* An overview of the general services provided by PJM (see “Overview”).

* A description of PUM'’s transmission operating guidelines (see “Transmission Operating
Guidelines”).

* A description of PUM’s Real-Time Reliability Model (see “PJM’s Real-Time Reliability
Model”).

* A description of PUM Transmission Facilities (see “PJM Transmission Facilities”).
* A description of Transmission Owner facilities (see “Local Transmission Facilities”).

» Guidelines on how to modify facilities in the Transmission Facilities List (see “Facilities
under PJM Congestion Management Control”).

* An overview of how Remedial Action Schemes (RAS) are reviewed, approved,
communicated, and documented.

1.1 Overview

PJM is the Reliability Coordinator for the PJM RTO and is responsible for all regional Reliability
coordination as defined in the NERC and Regional Standards and applicable PJM Operating
Manuals.

PJM operates the transmission grid in compliance with good utility practice, NERC standards,
and PJM policies, guidelines and operating procedures, including, but not limited to:

* This PJM Transmission Operations Manual,

*+ NERC and RRO Standards as references during normal and emergency operations of
the PJM transmission grid,

* Individual Transmission Owners Operating Procedures submitted to PJM to identify
specific operating problems that could affect operation of the interconnected PJM
transmission grid.

The Bulk Electric System (BES) is defined as facilities 100 kV and higher. Transmission Owners
(TOs) shall operate the Bulk Electric System Facilities and all System Operating Limits (SOL)
(see M-37) in accordance with the PJM Operating Manuals and follow PJM instructions related
to PJM responsibilities, including, but not limited to:

* Rules regarding TOs performing the physical operation and maintenance of all facilities
with SOL,

» Directing changes in the operation of transmission voltage control equipment,

» Taking those additional actions required to prevent an imminent Emergency Condition
or to restore the PJM transmission grid to a secure state in the event of a PJM system
emergency.

Revision: @861, Effective Date: [iiaoat05/25/2022 PJM © ZE22022 10
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Note:

PJM reviews this manual annually, with periodic updates as required. PJM coordinates
identified issues with PJM TOs, PJM GOs and neighboring RCs. As PJM and neighboring
Reliability Coordinators deem necessary, PJM will facilitate conference calls that include
neighboring Reliability Coordinators, neighboring Transmission Operators, neighboring
Balancing Authorities, PJM TOs and PJM GOs. PJM will notify PJM TOs and PJM GOs

as necessary regarding issues communicated by neighboring Reliability Coordinators. PJM
distributes revisions to this manual to neighboring Reliability Coordinators, neighboring
Transmission Operators, neighboring Balancing Authorities, PJM Transmission Owners and
PJM Generation Operators.

Note:

AEP is the registered TOP for the AEP 138 kV and below facilities. ITCl is the registered TOP
for its facilities. PJM is the registered TOP for all other BES facilities on the AEP transmission
system. Under normal operating conditions, AEP will coordinate with PJM to re-dispatch
generation to control flows on their 138 kV and below monitored facilities. In an Emergency,

a non-PJM registered TOP within the PJM footprint shall notify PJM of any unilateral actions it
has taken with respect to generation re-dispatch as soon as practicable, but no later than 30
minutes, so that PJM is informed of the actions and can coordinate with impacted parties.

1.2 Responsibilities for Transmission Owner's Operating Entity

The responsibilities for a Transmission Owner's operating entity within PJM that are defined
below are required to maintain the safe and reliable operation of the transmission system within
PJM. Transmission Owners operate and maintain the transmission system and are responsible
for local reliability. The transmission Owner under PJM’s direction takes all actions required to
mitigate transmission system reliability emergencies. The responsibilities identified below are
consistent with the NERC Functional Model for interconnected system operation.

This list is a collection of significant operational responsibilities and obligations of a
Transmission Owner that are included in the PJM TOA and the PJM manuals. It is not intended
to be an all-inclusive list of every responsibility and obligation of a Transmission Owner.

» Subject to code of conduct.

» Establish ratings of its transmission facilities and provides these ratings to PJM (Section
4.11 of TOA).

» Operates transmission facilities in accordance with good utility practice and PJM
procedures (Section 4.5 of TOA).

» Maintains transmission facilities in accordance with good utility practice and PJM policies
and procedures.

» Maintains appropriate voltage profiles.

» Provides local network integrity by defining operating limits, developing contingency
plans and monitoring operations if applicable.

Revision: @861, Effective Date: [iiaoat05/25/2022 PJM © ZE22022 11
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* Provides telemetry of transmission system to PJM and other Transmission Owners
(Section 4.9 of TOA).

» Operates BES transmission system facilities under the direction of PJM (Section 4.5 of
TOA).

* Requests PJM to assist in mitigating operating limit violations.
* Implement procedures called for by PJM (Section 4.5 of TOA).

* Provide real-time operations information to PJM and other Transmission Owners as
required.

* Provide maintenance and construction plans to PJM and other Transmission Owners as
required.

+ Takes action to maintain local reliability and public safety (Section 4.7 of TOA).

» All actions impacting BES facilities shall be approved by PJM unless immediate actions
are required to avoid loss of life, ensure safety or protect equipment. Such actions shall
be communicated to PJM as soon as practical.

» Supplies engineering data for transmission system models to PJM and other
Transmission Owners as required.

* Develops, documents, and communicates operator guidance, as necessary.
» Submit outage requests to PJM according to PJM requirements (Section 4.8 of TOA).

* Plan and coordinate transmission system outages with other transmission system
operators as required (Section 4.8. of TOA).

*  Work with other transmission system operators and PJM to mitigate identified reliability
concerns for planned system outages.

* The Transmission Owner shall notify PJM (verbally and via eDART) of any known
single contingency conditions that results in the loss of multiple generation units or
any condition that prevent a generation unit to start-up after a trip. PJM will review the
condition and will update the EMS active contingency set accordingly. The resultant
contingency could be the largest MW lost in PJM and may result in additional
synchronized reserve requirement (BAL-002-2).

* The Transmission Owner shall maintain a continuously staffed transmission control
center. The control center should meet all of the communication and information system
requirements defined in the PJM manuals (Section 2 of PJM Manual 01: Control Center
and Data Exchange Requirements).

Note:

Under circumstances where the Transmission Owner or Generator Operator cannot follow the
directive of PJM (such action would result in safety violation, damage equipment, or violate
regulatory or statutory requirements), they shall immediately inform PJM of the inability to
perform the directive so that PJM can implement alternate remedial actions.

Revision: @861, Effective Date: [iiaoat05/25/2022 PJM © ZE22022 12
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Note:

A PJM Transmission Owner shall disconnect an affected facility if an overload on a transmission
facility or an abnormal voltage or reactive condition persists and equipment is endangered. The
PJM Transmission Owner shall notify PJM prior to switching so PJM can perform a study, if time
permits, otherwise, immediately thereafter.

Personnel Requirements — Transmission system operators shall:

Obtain required PJM Certification and Continuing Training Requirements (Section 1 and
Section 2 of PJM Manual 40: Certification and Training Requirements).

Be competent and experienced in the routine and abnormal operation of interconnected
transmission systems.

Be accountable to take any action required to maintain the safe and reliable operation of
the transmission system.

Have thorough knowledge of PJM procedures and their application.

Have a working knowledge of NERC and applicable RRO Standards and how they
coordinate with PJM manuals.

Have a working knowledge of adjacent transmission system operator’s switching and
blocking procedures.

Have an understanding of routine protection schemes for the PJM transmission system.

Have knowledge of how to evaluate desired system response to actual system
response.

Have knowledge of and be able to evaluate and take action on transmission system
equipment problems.

Have knowledge of the general philosophy of system restoration and the philosophy and
procedures of their company as well as that of PJM.

Have initial and continuing training that addresses the required knowledge and
competencies and their application in system operations.

Develop, document and maintain switching and blocking procedures consistent with
OSHA 29 CFR Part 1910.269.

Transmission system operators shall be accountable for directing field forces in
transmission system switching activities.

Follow-up on significant system events with an investigative process to analyze,
document and report on operating abnormalities.

1.3 Transmission Operating Guidelines

PJM directs the operation to all SOL according to approved NERC Standards. In doing this,
PJM considers transmission constraints, restrictions, and/or limitations in the overall operation
of the PJM RTO. Describing this operation is the focus of this manual. The PJM RTO shall be
operated such that the following are not exceeded:

Revision: @861, Effective Date: [iiaoat05/25/2022 PJM © ZE22022 13
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* Transmission facility thermal limits
+ Voltage limits

* Transfer limits

+  Stability limits

+ IROL

Although, the PJM RTO shall be operated such that limitations are not violated, it is

recognized that occasionally, for various reasons, thermal limitations can be exceeded for short
periods under controlled conditions without adversely impacting system reliability or damaging
equipment. All exceptions must be documented in Manual-03B. For example, the Constraint
Management Mitigation procedure can be used during short time switching periods when
adhering to all of the requirements and parameters.

Should the PJM RTO at any time enter into an unknown operating state due to a catastrophic
failure of the ICCP links or loss of EMS analysis tools, it will be considered an Emergency

and operations shall be restored to respect proven reliable power system limits within 30
minutes in accordance with NERC standards. PJM relies on Transmission Owners to serve

as a back-up to PJM, monitoring BES facilities, when the PJM EMS is inoperable (TOP-007-0).
PJM Transmission Owners shall notify PJM dispatch within 15 minutes when their TO analysis
packages are unavailable (TOP-004-2 R4). In general, PJM may be in an unknown state when
both PJM and TO analysis packages are unavailable.

PJM operates the PJM RTO so that immediately following any single malfunction or failure,

the facility loadings are within appropriate thermal limits, while maintaining an acceptable
voltage profile. For details about PUM’s thermal operation, please see Section 2: Thermal
Operating Guidelines. For more information about PJM’s voltage requirements, refer to Section
3: Voltage and Stability Operating Guideline. These potential malfunctions or failures, such

as the sudden and unplanned loss of a generating unit, transmission line, or transformer, are
called contingencies. PJM defines a contingency as a possible event resulting in the failure or
malfunction of one or more facilities.

PJM Dispatch utilizes EMS Network Applications and market tools in order to maintain system
reliability. Network applications evaluate pre/post-contingency thermal and voltage limits. In
addition, the Transfer Limit Calculator (TLC) simulates transfers in order to assess voltage
collapse conditions for reactive interfaces. PJM Operators generate reports which provide
generator shift factors, phase angle regulator sensitivity factors, and load distribution factors.
The information contained within these reports, the PJM State Estimator solution and unit bid
information serves as the input data for PJM Market Tools. Through the use of PJM Market
Tools, PJM Operators have the ability to use cost-effective generation adjustments to control
thermal/voltage constraints on a pre-contingency basis.

Note:

PJM Transmission Owners that own BES facilities and serve load greater than 300 MW must
have a real-time analysis package or have their BES facilities be observable within another TO
analysis package.

Revision: @861, Effective Date: [iiaoat05/25/2022 PJM © ZE22022 14
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Prior to initiating redispatch to control flows within limit criteria, PJM Dispatch compares PJM
EMS Security Analysis results with Transmission Owners EMS Security Analysis Results.
Pre-contingency, Post-Contingency flows and ratings are compared. If a difference exists
between PJM and Transmission Owner Security Analysis results, PJM will operate to the most
conservative results until the difference can be rationalized. If the difference is significant, the
following guides will be followed to quickly resolve the difference:

+ PJM and Transmission Owner identify modeling issue and operate to most conservative
solution.

* PJM investigates modeling issue and attempts to resolve within 1 hour. This may
involve verification of distribution factors using Seasonal PSS/E load flow case or
the contingency definition via implementing contingency in a power flow solution and
ensuring switching devices are in their proper position.

» If discrepancy is > 5% and expected to last 2 hours, PJM Dispatch will contact PJM
support staff and request Transmission Owner to contact support staff.

+ PJM and Transmission Owner on-call support staff will work toward resolving modeling
difference.

+ PJM and Transmission Owner agree to defer to most accurate analysis in lieu of
operating to most conservative results, when difference is understood or resolved.

+ PJM and Transmission Owner support staff attempt to correct modeling differences
within 24 hours.

Contingency Analysis

» Single Contingency — One event that takes one or more facilities out of service. A
Single Facility is any one component/facility with impact to the BES, excluding bus
sections that can be removed from service by its own primary relay and breaker
protective equipment. Single contingencies may disconnect multiple generating facilities
(plant with single connection leads to the bulk power system) or multiple transmission
facilities (radial lines with tapping substations) from service.

+ PJM Security Analysis applications simulate the single facility failure or malfunction
of critical equipment (facilities simulated in contingency analysis are not restricted to
the PJM monitored facility list) including lines, transformers, Phase Angle Regulators
(PARSs), generators, capacitors, and reactors whose loss or failure could result in limit
violations on PJM Monitored Facilities.

Note:

PJM does not normally model or operate to single breaker failures due to the low probability
of occurrences; however, PJM Manual-03B contains an operating procedure to mitigate single
breaker failures.
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Note:

Under some unusual conditions, including severe weather or other special circumstances such
a change to the Homeland Security Level, PJM should consider implementing conservative
operation including control for the simultaneous occurrence of more than one contingency,
substation circuit breaker outages, circuit breaker failure, and substation bus outages as
appropriate (PJM M-13: Emergency Operations, Sections 3 and 4).

PJM uses appropriate pre and post contingency procedures which are documented in this
manual to:

* Maintain acceptable voltage levels

* Maintain operation within stability limits

* Maintain operation within transfer limits

* Minimize the risk of cascading interruptions to the transmission system
* Prevent physical damage to system transmission facilities

+ Eliminate thermal overloads

The consequences of violating these limits may lead to PJM RTO instability, voltage collapse,
equipment damage, or loss of customer load. The objective of PJM is to operate the
transmission facilities such that system reliability is maintained. Once a contingency occurs
the system is readjusted as required and analysis for the next worst contingency is performed.
The PJM dispatcher directs actions to restore the system to an acceptable state. For more
information see Section 2: Thermal Operating Guidelines and Section 3: Voltage and Stability
Operating Guidelines.

» Double Contingency — Two different events that occur simultaneously and result in the
loss of two or more facilities.

Note:
A single contingency can consist of one or more transmission facilities. A double circuit tower
line (DCTL) contingency is the simultaneous loss of two single contingencies.

Note:
If a Transmission Owner wishes to operate to control for DCTL contingencies, it may do so
using its own internal equipment after communicating with the PJM dispatcher.

Note:

PJM system operations will implement actions to control for system congestion caused by
DCTL contingencies resulting from the declaration of Conservative Operations. PJM will issue a
PCLLRW when calculated post-contingency flows exceed Long Term Emergency (LTE) ratings.
PJM will initiate redispatch of generation when calculated post-contingency flows exceed the
Load Dump (LD) rating permitting off-cost generation to set LMP.
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1.4 Reclosing Lines That Have Tripped

The PJM RTO uses varied philosophies when reclosing EHV (Extra High Voltage, defined as
345 kV and above) lines that have tripped and the automatic reclose has not been successful.
These philosophies differ based on the EHV line automatic reclosing design and operating
practice.

Note:
Transmission Owners shall promptly notify PJM of any BES facility that have tripped and
coordinate restoration efforts.

1.4.1 PJM Mid-Atlantic Region

If an EHV aerial transmission line trips and does not automatically reclose, it should be
manually reclosed within five minutes after tripping. If an EHV line trips and returns to service
by automatically reclosing (or by manually reclosing if auto reclosing fails to occur and the
line is tried-back once manually), the PJM dispatcher is authorized to operate at the current
transfer levels or at reduced transfer levels. If an EHV line trips and does not return to service
when reclosed automatically (or if manual reclosing also fails after the line is tried-back once
manually), PJM performs the following activities:

+ Immediately reduces the reactive operating limits to the level with the line out-of-service.

* Order the line to be tried-back within five minutes after conferring with the Transmission
Owner(s) of the line.

If the line returns to service after the five minute try-back, the reactive operating limits may
remain reduced until a patrol of the line has been completed or until the PJM dispatcher judges
that the limit reduction is no longer necessary. If the aerial patrol does not locate the cause

of the tripping, the reactive operating limits should be returned to normal. The Transmission
Owners, however, must complete a foot patrol of the circuit no later than the next daylight period
(weather permitting).

If an EHV line that was successfully reclosed 5 minutes after the trip-out trips a second time,
the transfer limit should be re-evaluated and reduced if necessary until patrol is completed (or
the source of the trouble is definitely determined by another means - aerial patrol, report of
trouble, etc.). Manual try-backs on lines which trip a second time after having been successfully
reclosed five minutes after tripping are not attempted until some period of time has elapsed (30
minutes or longer). PJM directs reclosing with the concurrence of the Transmission Owners.

1.4.2 PJM Western Region

The majority of the First Energy South 345 kV and 500 kV circuits utilize a high speed reclose
of approximately 28 cycles without sync check and 34 cycles with sync check. The time delayed
reclose varies greatly from station to station and is given in section IV.C.5 of the First Energy
South System Operations Manual. Phase angle closing requirements also vary and are also
given in the same section of the Manual.

If an EHV circuit locks out after a high speed reclose and one time delay reclose; FE South
will patrol the circuit prior to trying it again. If a circuit utilizes supervisory control for one of its
reclose attempts, FE South will evaluate the weather conditions prior to trying a supervisory
reclose.
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The Duke Energy Ohio-Kentucky 345 kV and 138 kV transmission circuits utilize automatic
reclosing. If a circuit locks out after an automatic reclose, DEOK will patrol the circuit before
attempting a reclose. For any supervisory reclose attempts, DEOK will work with PJM to
evaluate weather, system, and equipment conditions prior to attempting the reclose.

1.4.3 PJM Southern Region

The Dominion Virginia Power 500 kV transmission lines within the PJM Southern region will
automatically reclose multiple times. If the line goes to lockout, it is not to be reclosed manually
until the line has been patrolled by Dominion Virginia Power operations personnel.

1.5 PJM’s Real-Time Reliability Model

PJM’s Real-Time Reliability Model is a computer representation of the power system facilities
in the PJM RTO and other Balancing Authorities that may impact the reliable operation of

the PJM system. The model resides and is maintained by the PJM staff on the PJM Energy
Management System (EMS). The PJM EMS Network Application programs utilize the model

to continuously calculate the real-time state and determine the security of the PJM system.

The Security Constrained Economic Dispatch (SCED) dispatches every generator in the model.
The model is also used to calculate real-time Locational Marginal Prices. The model is created
and maintained from input data received by PJM from various sources including Transmission
Owners, Generation Owners, Load Serving Entities, and other Balancing Authorities. The model
is only as accurate as the input data used to derive it; therefore, timely and accurate data
updates are critical.

1.5.1 Model Information and Data Requirements

* The Transmission Owner is responsible to provide the information and data needed by
PJM about the Transmission Owner System.

+ Telemetry data requirements are defined in the PJM M-01: Control Center and Data
Exchange Requirement.

» System analytical model information and update requirements are defined in the PJM
M-3A: Energy Management System (EMS) Model Updates and Quality Assurance (QA).

1.5.2 PJM Transmission System Model Update

PJM performs periodic updates to the PJM Real-Time Reliability Model. The Data Management
Subcommittee representative must submit timely transmission model changes to be included

in these updates consistent with the requirements contained within the PJM M-3A: Energy
Management System (EMS) Model Updates and Quality Assurance (QA).

1.5.3 PJM Transmission Facilities
PJM Transmission Facilities are those facilities used in the transmission of electrical energy
that:

e Areincluded in the PJM tariff.

+ Have demonstrated to the satisfaction of PJM to be integrated with the PJM RTO
Transmission System, and integrated into the planning and operation of the PJM RTO to
serve all of the power and transmission customers within the PJM RTO.
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« Transmission facilities that meet all other requirements including having sufficient
telemetry to be deemed ‘observable’ by the PJM State Estimator, PJM Network
Applications, or the PJM Real-Time Reliability Model can be considered for inclusion
as monitored for real-time and contingency analysis for the purpose of identifying
transmission constraints.

» The Transmission Owner of a facility that meets all requirements, including observability
for the Real-Time Model, (see “Monitored Transmission Facilities”) must specifically
request that a facility be “Monitored” by PJM using the process and timeline identified
at the end of this section (see “Process to Change the PJM Congestion Management
Facilities List).

+ Each Transmission Owner must specifically identify any tariff facility that is not under the
operational control of PJM.

* Include NERC BES facilities.

1.5.4 Reportable Transmission Facility

Transmission Owners are required to report scheduled and forced outages for Reportable
Transmission Facilities. Outage information is reported through eDART and through the status
obtained via computer link to the EMS. In general, a Transmission Facility is reportable if a
change of its status can affect, or has the potential to affect, a transmission constraint on

any Monitored Transmission Facility or otherwise impedes the free-flowing ties within the PJM
RTO and adjacent areas. All Transmission Facilities included in the PJM Reliability Model

must be reported to PJM with as much advance notice as possible. The PJM Web site (htip://
www.pjm.com/markets-and-operations/ops-analysis/transmission-facilities.aspx) lists Reportable
Transmission Facilities by Transmission Zone. Transmission Owners are responsible for
ensuring the accuracy of this data. Updates are made as required correlating to system

model updates. Note that ALL Congestion Management (monitored) and Reliability Coordination
facilities are to be included by default as Reportable Transmission Facilities. As explained
above, PJM has also identified other facilities as Reportable Transmission Facilities, because
they can affect the overall transmission system. Instructions and a timeline for reporting outages
are provided in Section 4 of this manual under the heading Reportable Transmission Facility
Outages.

Codes associated with Reportable Facilities are defined as:
Yes, Reportable;

+ The facility must be modeled in the PJM EMS and status information must be conveyed
to the PJM EMS via the data link;

+ The TO must generate eDART tickets when facility outages are required; and,
+ Call the PJM dispatcher to ensure proper communication and coordination of switching
and system security.
Low-Priority Reportable;

* The facility must be modeled in the PJM EMS and status information must be conveyed
to the PJM EMS via the data link; and,

+ The TO must generate eDART tickets when facility outages are required.
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« Call the PJM dispatcher when the facility is returned to service to ensure proper time
stamp.

No, Not Reportable;
+ The facility may, or may not, be in the PJM EMS model; and,

» The facility is not expected to significantly impact PJM system security or congestion
management.

With the growth of Reportable Facilities included in the PJM model, the Low-Priority Reportable
Code is expected to accommodate the need to have facility status accurately modeled while
reducing the need for phone calls to coordinate outages and streamlining this process.

PJM may require that all Tariff Facilities are Reportable. All EHV, 230 kV, and all tie-line facilities
are flagged as Yes, Reportable and are not eligible for Low-Priority Reportable status. Tariff
Facilities will generally default to Yes, Reportable. It may be acceptable to consider selected
lower voltage Tariff facilities (161 kV, 138 kV, 115 kV and 69 kV) as Low-Priority Reportable
depending upon the impact of the facility upon system security and/or congestion management.
With recommendations from the TO, the PJM Manager, Power Systems Modeling Department
is responsible for re-assigning Tariff facilities as Low-Priority Reportable or Not Reportable.

PJM operating studies focus on the impact of Reportable Facilities upon security. It is the

TO's responsibility, after internal study, to ensure that system security will not be adversely
impacted for the outage of a Low-Priority facility. The TO must notify PJM of a potential problem
associated with a Low-Priority Reportable facility outage prior to switching. The TO should
provide 30 minutes’ notice to the Power Director in order for PJM to confirm the TO’s analysis
and make the appropriate adjustments. If, as a result of a Low-Priority Reportable outage, an
unanticipated system security violation occurs, PJM will direct the TO to return the facility to
service.

1.5.5 Observable Transmission Facility

+ The term “observable” indicates that sufficient real-time analog and digital telemetry is
supplied to PJM such that it is possible to accurately calculate the bus voltage and/or
MVA flow for the facility in question.

» Facility must be accurately modeled in PJM EMS.

+ The facility must have sufficient redundancy of telemetry to be “observable” in the PJM
State Estimator.

1.5.6 Monitored Transmission Facility
Monitored Transmission Facilities are an Observable Facility and are broken into 2 categories:

* Monitored for Markets and Reliability Facilities are accepted for congestion control.
* Monitored for Reliability Facilities does not permit congestion to set LMP.
Both are monitored and controlled for limit violations using PJM’s Security Analysis programs.

Control of limit violations to Monitored Transmission Facilities may result in constrained
operation including manual redispatch; redispatch setting LMP and TLR curtailments. Additional
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details are contained within the PJM Balancing Operations Manual (M-12), Attachment B:
Transmission Constraint Control Guidelines.

PJM OATT Facilities shall be monitored for any of the following criteria:
» Vital to the operation of the PJM RTO.
+ Affects the PJM RTO'’s interconnected operation with other Balancing Authorities.

+ Affects the capability and reliability of generating facilities or the power system model
that is used by PJM to monitor these facilities.

» Significantly impact transmission facilities if outaged.
+ Affects the PJM Energy Market if outaged.
* May result in constrained operations to control limit violations.
A NERC BES facility.
PJM must be provided the applicable normal, emergency, and load dump ambient ratings for

the transmission facility. Applicable ratings include sixteen ambient temperature sets (32F —
95F, day and night) and limiting equipment identification.

* Monitoring requested by the Transmission Owner.
The monitored facilities are included in the Transmission Facilities List. The Transmission

Facilities List is located on the PJM website (http://www.pjm.com/markets-and-operations/ops-
analysis/transmission-facilities.aspx).

Transmission Owners may add an Observable Transmission Facility as a Monitored
Transmission Facility under PJM monitoring and control by sending notice to the Manager,
PJM Power Systems Modeling Department. A Monitored Transmission Facility shall remain a
Monitored Controllable Transmission Facility until the Transmission Owner requests in writing
for it to be removed. See the previous information on Observable Transmission Facilities
Discussion.

Note:

The PJM EMS has the capability to monitor contingency flows on any device such as a circuit
breaker. The capability is known as Flow Device. Transmission Owners can submit ratings,

as outlined in PJM Manual 3A, for devices/circuit breakers with limitations. The device/circuit
breaker ratings will be monitored as part of the PdJM EMS Security Analysis. Facility ratings can
be found on the OASIS at the following link:

http://www.pjm.com/markets-and-operations/etools/oasis/system-information/ratings-
information.aspx.

1.5.7 External Transmission Facilities

Those transmission facilities outside PJM RTO and/or facilities not entitled to transmission
service under the PJM OATT are, for the purpose of transmission operations, considered
external transmission facilities.
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1.5.8 Non-PJM OATT Transmission Facilities

The Transmission Owners are responsible for the operation of their transmission facilities not
included in the PJM OATT or at a lower voltage level than NERC BES facilities; provided,
however, that the operation of these facilities does not compromise the reliable and secure
operation of other transmission facilities within the PJM RTO. Transmission Owners are
expected to comply with requests from PJM to take such actions with respect to coordination of
the operation of their facilities not included in the PJM OATT as may be necessary to preserve
the reliable and secure operation of the PJM RTO. At the request of the Transmission Owner,
PJM will assist the Transmission Owners in alleviating any constraint within the PJM RTO.
Because PJM may dispatch and schedule generation to alleviate a constraint only on a PJM
OATT Facility, Transmission Owners do not rely on PJM procedures to control constraints on
any facility not included in the PJM OATT. Generation assignments for transmission limitations
on Non-PJM OATT facilities are the financial obligation of the Transmission Owner. Generation
assignments for limits based on generating station/equipment limits on Non-PJM OATT facilities
are the financial obligation of the Generation Owner requesting the limit.

1.5.9 Transmission Facilities Not Monitored by PJM

The Transmission Owners are responsible for the operation of their Local Area Transmission
Facilities and facilities that are included in the PJM tariff but not “PJM Monitored Transmission
Facilities”. However, the operation of Local Area Transmission Facilities should not compromise
the reliable and secure operation of other transmission facilities in the PJM RTO. Transmission
Owners are expected to comply with requests from PJM to take such actions with respect to
coordination of the operation of their Local Area Transmission Facilities as may be necessary to
preserve the reliable and secure operation of the PJM RTO.

1.5.10 Local Facility Protection

At the request of the Transmission Owner, PJM will assist the Transmission Owners in
alleviating any local area constraint or condition. PJM may dispatch and schedule generation
to alleviate a constraint only on Monitored Transmission Facilities, therefore Transmission
Owners should not rely on PJM operating procedures to control constraints on their Non-Tariff
facilities, Local Transmission Facilities or non-monitored facilities. Generation assignments
for transmission limitations on non-monitored facilities are the financial obligation of the
Transmission Owner.

1.5.11 Facilities under PJM Congestion Management (Reliability and Markets) Control
PJM has developed requirements that Transmission Owners must follow in order for PJM to
operate generation to control loading or voltage on transmission facilities. All facilities under
congestion management must be observed in the PJM EMS with sufficient telemetry to provide
accurate and reliable state estimation (some redundant metering is generally required).

Generally, the Telemetry Requirements for Congestion Management Control are:

For a transmission facility to be under PJM Congestion Management Control, the facility must
be “observable” (as defined later in this section) with sufficient telemetry redundancy in the PJM
State Estimator. In general, the telemetry requirements for a line/transformer to be “observable”
with sufficient redundancy are:

* The branch has MW/MVAR telemetry at both ends and there is some MW/MVAR
telemetry for other branches/injections at buses connecting to the branch.
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OR
* The branch has MW/MVAR telemetry at only one end there is good MW/MVAR telemetry
for other branches/injections at buses connecting to the branch.
OR
» The branch has no MW/MVAR telemetry at either end but it has almost perfect MW/
MVAR telemetry for other branches/injections at buses connecting to the branch.
In general, the telemetry requirements for a bus to be “observable” are:
* The bus has at least one voltage telemetry point and it also has some MW/MVAR
telemetry for its branches and injections.
OR

* The bus does not have any voltage telemetry point but a voltage telemetry point is
available at the immediate neighbor bus (of the same voltage level) AND the bus being
evaluated has most of the MW/MVAR telemetry for its branches and injections.

Note:
See PJM M-01: Control Center and Data Exchange Requirements for specific requirements.

1.5.12 Process to Change the PJM Congestion Management Control Facilities List

The process and timeline required to make adjustments to the existing Congestion Management
Control Facilities List is described in detail in the PJM M-3A: Energy Management System
(EMS) Model Updates and Quality Assurance (QA).

1.6 PJM Procedure to Assign Line Designations for New Facilities 500
kV and Above

The following details the PJM process for assigning line designations for new facilities 500 kV
and above:

* PJM Transmission Planning receives approval from PJM Transmission Expansion
Advisory Committee (TEAC) and PJM Board for new 500 kV and above facilities.

* PJM Transmission Planning notifies PJM Operations Planning (OPD) of approval of new
500 kV and above facility.

+ PJM OPD reviews the new circuit configuration and the master list of existing PJM 500
kV and above facilities.

+ PJM OPD notifies the appropriate TO of the preliminary designated line number.
*+  PJM OPD proposes the new circuit designation to:

o0 Manager Dispatch.

o Manager EMS Support.

o Manager Power Systems Modeling.
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o Manager Transmission Planning.
o Manager Forward Market Operations.
o0 Manager Real-Time Market Operations.

Upon PJM internal approval, PJM OPD finalizes the new proposed designation by
notifying:

o PJM: Dispatch, EMS Support, Power Systems Modeling, and Transmission Planning.
o Committees: SOS-T, PC, and OC.
o TO: Appropriate TOs.

1.7 PJM Procedure to Review Remedial Action Schemes (RAS)

The following details the PJM and committee structure review process for Remedial Action
Schemes (RAS) and general timeline. The process is applicable to new, retiring, or

functional modified schemes. The procedure is designed to ensure sufficient analysis, notice,
documentation, PRC-012-2 requirements, and training on these RAS are established ahead of
implementation. The process is outlined in the following steps:

1.
2.

All proposed new RASs must meet the NERC RAS definition.

Owner forwards scheme to PJM for review by submitting PRC-012-2 Attachment 1 via
the email address RAS@pjm.com (PRC-012-2 R1).

PJM Planning, PJM Operations Planning, and Transmission Owner(s) review scheme
and system impact using PRC-012-2 Attachment 2. PJM will provide feedback to the
owner within four full calendar months of receipt or on a mutually agreed upon schedule
(PRC-012-2 R2).

a. PJM will provide a recommendation to the owner, including if the scheme meets the
RAS definition.

b. PJM will also identify whether the scheme is needed for reliability purposes including
operational performance.

c. Ifthe scheme is required for immediate reliability concerns, operational performance,
or to restore the system to the state existing prior to a significant transmission facility
event:

i  The scheme will be implemented as soon as possible.
i PJM will use reasonable best efforts to post the RAS information immediately.
PJM documents the scheme and revises Manual-03B.

RAS/SPS owner discusses the scheme at the PJM Committees, ultimately achieving full
Reliability Coordinator endorsement through the stakeholder process. The Committee
review should be done in the following order to allow technical feedback to be addressed
prior to the higher Committee review:

a. PJM System Operations Subcommittee (SOS).
b. PJM Relay Subcommittee (RS) (conditional).
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i Only for RAS impacting facilities 200 kV and above. The review can be done
prior to the SOS meeting depending on the meeting schedules.

c. PJM Operating Committee (OC).

d. PJM Market Implementation Committee (MIC).

e. PJM Planning Committee (PC).

f. PJM Markets and Reliability Committee (MRC).

6. PJM discusses the scheme at the PJM Dispatcher Training Subcommittee.

The committee review of the RAS and documentation process should be completed within
two months. For a new and modified RAS not required for immediate reliability concerns,
operational performance, or to restore the system to the state existing prior to a significant

transmission facility event, a minimum of 90 days will be required between posting the RAS
information and the actual implementation date of the RAS.

RAS owners shall submit results of operational performance analysis pursuant to PRC-012-2
Requirement 5 and Corrective Action Plans (CAPs) pursuant to PRC-012-2 Requirements 6 and
7 to RAS@pjm.com.

Note:

PJM will periodically evaluate RAS for retirement. When PJM identifies a scheme that may no
longer be needed, PJM will discuss and assess with both the RAS owner and the Transmission
Owner(s).

The retirement evaluation may be triggered by several factors:

1. RTEP project that the scheme is associated with has been completed.

2. Reliability issue that the scheme was designed to address no longer exists.

3. System changes have mitigated the congestion the scheme was designed to address.

4. Scheme has not been armed for several years.

PJM will evaluate operationally impactful external RASs on an annual basis. PJM will consider
registered RASs based on neighboring TOP/RC feedbacks and will study their impact on the
PJM system. For impactful external RASs, PJM will include their status in Operations Planning
studies and in Real-time assessments (TOP-001-4 R10.5).
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Section 2: Thermal Operating Guidelines

Welcome to the Thermal Operating Guidelines section of the PJM Manual for Transmission
Operations. In this section you will find the following information:

*  How PJM operates to prevent thermal problems (see “Thermal Limit Operations
Criteria”).

2.1 Thermal Limit Operation Criteria

The PJM RTO is operated so that loading on all PJM SOL are within normal continuous ratings,
and so that immediately following any single facility malfunction or failure, the loading on all
remaining facilities can be expected to be within emergency ratings. (All deviations from normal
procedure must be approved and documented in PJM Manual-03B.)

This principle requires that actions should be taken before a malfunction or failure occurs

in order to control post-contingency loading on a pre-contingency basis. Some examples of
possible pre-contingency actions include pre-arranged approved switching, use of approved
special purpose relays, Phase Angle Regulator tap adjustments (PARs), redispatch, and
transaction curtailment. These actions can be used pre-contingency to control post-contingency
operation so as not to exceed emergency ratings. These pre-contingency options are simulated
by PJM when performing the day-ahead analysis of the system.

Following any malfunction or failure, all remaining facilities or procedures of PJM are utilized,
as required in accordance with Exhibit 1 or as practical, to restore PJM RTO conditions within
30 minutes to a level that restores operation within normal ratings and protects against the
consequences of the next malfunction or failure. Transmission overloads, both actual and post-
contingency, are corrected within this time requirement. PJM uses the following techniques to
control contingency or system violations:

* Adjusting PARs.

» Switching reactive devices in/out of service or adjusting generator MVAR output.

» Switching transmission facilities in/out of service.

* Adjusting generation MW output via redispatch.

* Adjusting imports/exports.

* Issuing a TLR (Transmission Loading Relief).
If the above directed actions do not relieve an actual or simulated post-contingency violation,
then emergency procedures may be directed, including dropping or reducing load as required.

A Transmission Owner has the right to use its own devices after coordinating with PJM (i.e.,
Phase Angle Regulators - PARs) to correct for double circuit tower line contingency overloads
in their own system, ensuring that this corrective action does not aggravate an existing
contingency or create a new contingency. When a Transmission Owner detects a double

circuit tower line contingency and the PJM RTO detects a single contingency, both of which
require different corrective strategies, the Transmission Owner and the PJM RTO dispatchers
communicate to work out an overall solution for both problems, provided the net impact in MWs
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shifted for other Transmission Owners does not exceed that which is required for the single
contingency.

Note:

Under normal operations, PJM does not operate for double-circuit tower line (DCTL)
contingencies. However, PJM may operate for DCTL contingencies if Conservative Operations
are declared.

Note:
Generation redispatch for DCTL contingencies will be borne by the Transmission Owner and will
not be allowed to set LMP while not under Conservative Operations.

Note:

PJM system operations will implement actions to control for system congestion caused by
DCTL contingencies resulting from the declaration of Conservative Operations. PJM will issue a
PCLLRW when calculated post-contingency flows exceed Long Term Emergency (LTE) ratings.
PJM will initiate redispatch of generation when calculated post-contingency flows exceed the
Load Dump (LD) rating permitting off-cost generation to set LMP.

2.1.1 Facility Ratings
Three sets of thermal limits are provided for all monitored equipment:

*  Normal limit
* Emergency limit

* Load dump limit

PJM systems expect Normal (continuous), Emergency (long term and short term emergency are
set equal unless specifically approved otherwise) and Load Dump limits.

PJM supports two operational rating strategies for Monitored Transmission Facilities: traditional
thermal ambient temperature ratings, and dynamic line ratings (DLR). These strategies are
explained in subsections below. Note that while PJM supports the use of DLR, all requirements
related to the development and submittal of ambient temperature ratings data are still required,
and will be used in the event that a DLR system becomes unavailable or the use-case extends
beyond the DLR dataset.
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The PJM RTO examines the set of thermal ratings that apply to Monitored Transmission
Facilities during all operating periods. Fre-PJM-RTO-dispatcher selects-the ambient

i —usi —=The PJM RTO dispatcher performs
the following actions:

* Any discrepancy between the PJM RTO and a Transmission Owner for a facility rating is
logged and reported to the PJM EMS Support Department for resolution. The immediate
resolution for a rating discrepancy is to use the lower of the two disputed values until a
more permanent resolution can be affected.

» If it becomes necessary in actual operations to initiate constraint mitigation, including
off-cost operation for a facility, the operation is based on PJM RTO security analysis
program information, unless a more limiting condition is detected by the Transmission
Owner’s security analysis program.

» Additional operator actions specific to ambient temperature ratings and dynamic ratings
can be found in Sections 2.1.1.1 and 2.1.1.2, respectively.

PJM requires a separation between Emergency and Load Dump ratings in order to enhance
PJM Operator awareness. In the event where the Transmission Owner (TO) calculated Load
Dump and Emergency Ratings are the same, the Emergency Rating submitted by the TOs shall
be, at a minimum, 3% lower than the submitted LD rating. If this change results in a normal
rating that is higher than the LTE rating, the TO shall, at a minimum, make the normal rating
equal to the LTE rating.

Load Dump ratings are determined to aid the system operator in identifying the speed
necessary to relieve overloads. Operation at a Load Dump rating should not result in any
facility tripping when actually loaded at that value for at least 15 minutes. For a facility loading
to approach the Load Dump rating, either multiple contingencies must have occurred or the
system had been operated beyond first contingency limits.
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Note:
PJM dispatchers must return actual flows below Emergency ratings within 15 minutes and
below Load Dump ratings within 5 minutes, as indicated in the tables below.

2.1.1.1 Ambient Temperature Ratings

Eight ambient temperatures are used with a set for the night period and a set for the day period;
thus, 16 sets of three ratings are provided for each Monitored Transmission Facility. Ambient
temperatures of 95°, 86°, 77°, 68°, 59°, 50°, 41°, and 32°F for both day and night periods are
collated to constitute the 16 rating set selections. All Transmission Owners’ and the PJM RTO’s
security analysis programs must be able to handle all 16 sets and allow operating personnel

to select the appropriate rating set to be used for system operation. With a minimum of two

set selections required daily (day/night), the Transmission Owner and the PJM RTO security
analysis programs use these 16 ambient temperature rating sets for monitoring actual and
contingency overloads. All temperatures associated with the ambient temperature rating data
sets are in degrees Fahrenheit.

The PJM RTO dispatcher selects the ambient temperature rating sets, using the system
weather forecasts. The PJM RTO dispatcher performs the following actions:

* When a Transmission Owner’s facility is experiencing constraints in an area that has an
actual temperature (degrees Fahrenheit) less than the ambient temperature rating set
being used by the on-line programs, the actual temperature in the area is used to select
a more appropriate rating set for that facility. The selection is made from the remaining
15 sets. This adjustment is exercised when both the PJM RTO and the Transmission
Owner are in agreement, and have logged that agreement.

* Any adjustment to facility ratings, such as the temporary use of a different rating,
must be approved by PJM. These changes must be submitted to PJM through the
Transmission Equipment Ratings Monitor (TERM) consistent with PJM M-3A: Energy
Management System (EMS) Model Updates & Quality Assurance (QA), Appendix A:
TERM Equipment Ratings Update Process. TERM is an internet-based interactive
database located through eDART. The procedure and the rating are reviewed prior to
approval by PJM. If an emergency rating change is needed, the change can initially be
approved via phone call to PJM; however, a TERM ticket must still be entered by the
next business day.

2.1.1.2 Dynamic Line Ratings

Transmission Owners may employ dynamic line ratings (DLR), which are an automatic and
continuous rating system. These automated rating systems utilize local monitoring systems to
determine the real-time rating of a particular transmission equipment. In this operating strategy,
the Transmission Owner determines the equipment’s dynamic ratings and transmits those
ratings to PJM’s Energy Management System via the established EMS datalinks (i.e. ICCP)
between PJM and the Transmission Owner. Four limit values are required to be transmitted via
the EMS datalinks for each DLR facility: Normal, Long Term Emergency, Short Term Emergency
and Load Dump rating.

PJM EMS performs several data validation checks on every new DLR set received, and the
DLR set becomes active if the values pass the validation checks. However, PJM dispatcher
might make the decision to switch to manual DLR mode in real-time as needed. In manual DLR
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mode, every new DLR set requires PJM dispatcher review and approval to become active in
PJM EMS.

Note:
DLR Notice Requirement:

In order to assure the readiness of PJM market and operations systems for any facility moving
to the use of DLR, PJM requires notification in alignment with the rules in place for Transmission
Outages exceeding 30 calendar days in duration. Notice must be made at PJM Operations
Committee stakeholder meeting via a presentation per the following deadlines:

--Must be presented before February 1 (for the following planning cycle, June 1 — May 31) OR
by the 15t of the month six months in advance of the installation and use within the Operations
time horizon, whichever is more restrictive. (i.e., notice for a facility moving to DLR in June of an
upcoming year would have to be presented before December 15t.)

To ensure reliability and aid in operation to dynamic ratings, the following requirements shall be
met:

¢ The real-time communication method should follow the procedures in PJM M01: Control
Center and Data Exchange Requirements Section 3.2;

» Forecasted hourly dynamic ratings must be provided via PJM’s eDART TERM ticketing
processes that extend out to cover the current day operations time horizon and the next
day operations time horizon while meeting PJM reliability and day ahead market time
obligations. (i.e., rolling 48hr hourly forecasts, with a minimum of 38 hourly projections
ahead of Day Ahead market window.)

«  Ambient temperature ratings must be maintained and used as a backup rating for any
case where the dynamic rating becomes unavailable, otherwise unusable, or should the
use case extend beyond the dynamic ratings dataset. All requirements set forth related
to ambient temperature ratings (see section 2.1.1.1) must continue to be met;

* The Transmission Owner must provide PJM with technical information regarding any
special operating procedures (i.e., Any that deviate from this section) that will be used
following a dynamic rating system failure. The procedure shall be captured in PJM
MO3B: Transmission Operating Procedures.

Additional dynamic rating operation information including automated TERM ticketing can
be found in PJM MO03A: Energy Management System (EMS) Model Updates and Quality
Assurance (QA), Appendix A.

Dynamic Rating Outages:

For any given dynamic rating system failure, or with respect to a single dynamic rating facility,
rendering dynamic rating values to PJM unavailable via the EMS datalink, the following facility
owner & PJM Dispatcher actions are utilized:

The TO shall perform the following actions within 5 minutes of the given event:

* Notify PJM dispatcher of issue (dynamic rating system failure, or specific issue related to
one or more dynamic rating facilities);
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* Provide appropriate interim ratings approach according to their ratings methodology,
such as:

Utilize last good dynamic rating set(s);

[}

Utilize forecasted dynamic rating set(s);

(o)

Utilize ambient temperarure ratings by one of the following:

(o)

— Fallback to default ambient temperarure rating set(s); [Section 2.1.1.1]

— Fallback to an alternative temporary rating set(s) as determined by the facility
owner. [Section 2.1.1.1]

* Notify PJM of any updates to the issue and/or interim ratings approach;

Notify PJM when to return to use of dynamic rating values.

Note:

For issues such as above when dynamic rating facilities EMS data to PJM are unaffected by
the issue (i.e., ICCP data transfer to PJM remains intact), the TO may manually enter or use
ambient temperature ratings as the DLR values, and transmit those values to PJM via the EMS
datalink, as described in M01: Control Center and Data Exchange Requirements, Section 3.2.4.

The PJM dispatcher shall perform the following actions when presented with a dynamic rating
outage:

* Coordinate an agreed upon interim ratings approach for the impacted dynamic rating
facilities;

* As needed, implement necessary changes into the PJM SCADA system such as
dynamic rating disabling per facility, depending upon the issue/approach;

* Log the event, including the interim ratings approach;

* Close the event log when the issue is mitigated and a return to dynamic rating has
occurred for a given TO’s dynamic rating system/facility.

2.1.2 Short-Term Emergency Ratings

The existence of approved short—term emergency (STE) ratings can affect the time allowed
before implementing load shedding. If ratings exist that have a shorter-term rating than the
long-term emergency (LTE) ratings, then additional time may be available prior to implementing
load shedding.

If the actual flow is greater than the LTE rating but less than the STE rating, then the time to
correct (using load shedding) is equal to the time referenced by the STE rating. (e.g. if a 30
minute STE rating is provided and the actual flow exceeds the LTE rating but does not exceed
the 30 minute STE rating, then the time to correct using load shedding, is 30 minutes not 15
minutes).

If other real-time monitoring is available such as transformer temperature, line tension, etc., the
Transmission Owner may request that special procedures for their use be evaluated by PJM,
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and, if appropriate, in