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Module Objectives

ÅCorrectly identify or describe reactive load types, reactive 
reserves, and reactive control responsibilities of the 
Transmission Operators in connection with the VAR Standards 
to ensure that voltage levels, reactive flows, and reactive 
resources are monitored, maintained, and controlled within 
limits in real-time to protect equipment and provide for the 
reliability and stability of the Interconnection.
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Introduction

ÅWhile most systems focus attention on generation and 
transmission, load also has a large impact

ÅResistive loads are pure power consuming loads where 
current is in phase with the voltage; all the current produces 
real power

ÅReactive loads can be either inductive or capacitive requiring 
high magnetic or electric fields

Å Inductive loads have a component (typically a conductor 
wound around an iron core) that produces a magnetic field

Å Inductive loads require the production of VARS to maintain 
voltage with current lagging voltage
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Introduction

ÅReactive load examples:

- Motors

- Shunt reactors

- Loaded transmission lines

- Static VAR compensators

- Transformers

- Underexcited generators
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Introduction

ÅCapacitive loads store energy in an electric field and produce 
±!wΩǎΤ ǘƘŜǎŜ ƭƻŀŘǎ ǳǎǳŀƭƭȅ ƘŀǾŜ ǇŀǊŀƭƭŜƭ ŎƻƴŘǳŎǘƻǊǎ ǿƘƛŎƘ 
support an electric field

Å±!wΩǎ ƴŜŜŘ ǘƻ ōŜ ŀōǎƻǊōŜŘ ŦƻǊ ǘƘƛǎ ǘȅǇŜ ƻŦ ƭƻŀŘ ǘƻ Ƴŀƛƴǘŀƛƴ 
nominal voltage

ÅFor a capacitive load, current leads voltage 
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Introduction

ÅCapacitive load examples:

- Shunt Capacitors

- Synchronous condensers

- Unloaded, overexcited generators

- Static VAR compensators

- Lightly loaded transmission lines
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Introduction

ÅPower System Load

- Total load is both resistive and reactive

- Reactive loads tend to be more inductive than capacitive

- Resistive loads are ~ twice that of inductive loads (2 MW for 
each MVAR)

- For loads that are resistive and reactive, the current will be 
out of phase with voltage by an angle between 0 and 90 
degrees

- For an inductive load, it will be a negative angle

- For a capacitive load, it will be a positive angle

- The more reactive, the larger the angle
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Introduction

ÅReal power is the component of power that is able to perform 
the work { P = VI (cos of the power angle) }

ÅReactive power is the ability to support an electro-magnetic 
field { P = VI (sin of the power angle) }

ÅPower factor describes the portion of real power for any load

ÅHigher the power factor, the more resistive the load 
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Standard VAR-001-1

Voltage and Reactive Control

Purpose: 

ÅEnsure voltage levels, reactive flows, and reactive resources 
are monitored, controlled, and maintained within limits in real 
time to protect equipment and the reliable operation of the 
system

Applicability:

ÅTransmission Operators

ÅGeneration Operators

ÅPurchasing-Selling Entities

PJM©2011 11/1/201111



Standard VAR-001-1

Voltage and Reactive Control

Requirements:

ÅEach Transmission Operator, both individually and jointly, shall 
ensure that formal procedures and policies are developed, 
maintained, and implemented for monitoring and controlling 
voltage levels and MVAR flows within their area(s) and 
neighboring areas

ÅEach area shall have sufficient reactive reserves to protect 
voltage levels under normal and contingent conditions to 
ƛƴŎƭǳŘŜ ŀƴ ƻǇŜǊŀǘƻǊΩǎ ǊŜŀŎǘƛǾŜ ǊŜǉǳƛǊŜƳŜƴǘ ǎƘŀǊŜ ŦƻǊ ǘƘŜ 
interconnecting transmission circuits

ÅEach TOP shall specify a voltage or reactive power schedule at 
ǘƘŜ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴ ōŜǘǿŜŜƴ ŀ ƎŜƴŜǊŀǘƻǊ ŀƴŘ ǘƘŜ ¢htΩǎ 
facilities to be maintained by each generator
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Standard VAR-001-1

Voltage and Reactive Control

Requirements:

ÅTOP shall provide the voltage or reactive power schedule to 
the Generation Operator with directions to comply with the 
schedule in the automatic voltage control mode (AVR in 
service and controlling voltage)

ÅEach Purchasing Selling Entity shall arrange for reactive 
resources, whether self-provided or purchased, to satisfy its 
reactive requirements as designated by the Transmission 
Service Provider
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Standard VAR-001-1

Voltage and Reactive Control

Requirements:

ÅThe TOP shall specify criteria that exempts generators from 
compliance within the requirements defined

- Each TOP shall maintain a list of generators in its area

that are exempt from following a voltage or Reactive 

Power schedule

- For each generator that is on this exemption list, the 

TOP shall notify the associated Generator Owner
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Standard VAR-001-1

Voltage and Reactive Control

Requirements: 

ÅStatus of all reactive power resources, including voltage 
regulators and power system stabilizers, should be known by 
Transmission Operators*

ÅThe TOP should be able to operate or direct the  operation of 
devices in order to regulate voltage and reactive flow

ÅThe TOP should be able to operate or direct the  operation of 
capacitive and inductive reactive resources within its area to 
maintain voltage limits 

ÅUpon notification of the loss of AVR control, the TOP shall 
direct the Generation Operator to maintain or change its 
voltage or reactive power schedule
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Standard VAR-001-1

Voltage and Reactive Control

Requirements: 

ÅTOP shall be able to operate or direct the operation of devices 
to regulate transmission voltage and reactive power flow

ÅTOP shall operate or direct the operation of capacitive and 
inductive resources in its area to maintain system and 
Interconnection voltages to include:

- Reactive generation scheduling

- Transmission line switching

- Reactive resource switching

- Load shed 
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Standard VAR-001-1

Voltage and Reactive Control

Requirements: 

ÅwŜŀŎǘƛǾŜ ǊŜǎƻǳǊŎŜǎ ǎƘŀƭƭ ōŜ ƳŀƛƴǘŀƛƴŜŘ ōȅ ǘƘŜ ¢htΩǎ ǘƻ 
support voltages under first contingency conditions

ÅEach TOP shall disperse and locate the reactive resources so 
that the resources can be applied effectively and quickly 
during a contingency

Å IROL or SOL violations resulting from reactive resource 
deficiencies must be corrected within 30 minutes and 
reported*

ÅGeneration Operators shall provide information to the TOP on 
generator step-up transformer changes
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Standard VAR-001-1

Voltage and Reactive Control

ÅAfter consulting with the Generation Operator regarding step-
up transformer tap changes, the TOP shall provide 
documentation to the Generation Operator specifying:

- Required step-up transformer tap changes

- Timeframe for making the changes

- Technical justification for the changes

Å In order to prevent voltage collapse, the TOP shall direct all 
corrective actions when reactive resources are insufficient
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Summary

Å¢htΩǎ ǎƘŀƭƭ ŀŎǉǳƛǊŜ ǎǳŦŦƛŎƛŜƴǘ ǊŜŀŎǘƛǾŜ ǊŜǎƻǳǊŎŜǎ ǿƛǘƘƛƴ ƛǘǎ ŀǊŜŀ 
to protect voltage levels under both normal and contingency 
conditions

Å¢htΩǎ ǎƘŀƭƭ ƻǇŜǊŀǘŜ ƻǊ ŘƛǊŜŎǘ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ŎŀǇŀŎƛǘƛǾŜ ŀƴŘ 
inductive reactive resources within its area

Å¢htΩǎ ǎƘŀƭƭ Ƴŀƛƴǘŀƛƴ ǊŜŀŎǘƛǾŜ ǊŜǎƻǳǊŎŜǎ ǘƻ ǎǳǇǇƻǊǘ ƛǘǎ ǾƻƭǘŀƎŜ 
under first contingency conditions

Å¢htΩǎ ǎƘŀƭƭ ŘƛǎǇŜǊǎŜ ŀƴŘ ƭƻŎŀǘŜ ǊŜŀŎǘƛǾŜ ǊŜǎƻǳǊŎŜǎ ǎƻ ǘƘŀǘ ǘƘŜ 
resources can be applied effectively and quickly when 
contingencies occur*
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Summary

Å¢htΩǎ ǎƘŀƭƭ ŎƻǊǊŜŎǘ Lwh[ ŀƴŘ {h[ Ǿƛƻƭŀǘƛƻƴǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ 
reactive resource deficiencies within 30 minutes and 
complete the violation reporting*

Å¢ƘŜ ¢htΩǎ ǎƘŀƭƭ ŘƛǊŜŎǘ ŎƻǊǊŜŎǘƛǾŜ ŀŎǘƛƻƴΣ ƛƴŎƭǳŘƛƴƎ ƭƻŀŘ 
reduction, necessary to prevent voltage collapse when 
reactive resources are insufficient*

PJM©2011 11/1/201120



Review Questions

ÅWho has the responsibility to specify a voltage or reactive 
schedule between a generator and  transmission facilities to 
be maintained by a generation operator?

a) Reliability Coordinator

b) Generation Operator

c) Transmission Operator

d) Load Serving Entity  
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Review Questions

ÅWhich of the following are required to arrange for reactive 
resources, whether self-provided or purchased, to satisfy its 
reactive requirements as designated by the Transmission 
Service Provider?

a) Transmission Operator

b) Purchasing Selling Entity

c) Generation Operator

d) Reliability Coordinator  
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Review Questions

ÅAny IROL or SOL violations resulting from a reactive resource 
deficiency must be corrected within:

a) 15 minutes

b) 30 minutes

c) 45 minutes

d) 60 minutes 
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Review Questions

ÅWhich of the following actions is utilized to prevent a voltage 
collapse due to a reactive resource deficiency?

a) Reduce generator output

b) Offset scheduled frequency

c) Lower EHV voltages

d) Load reduction
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Review Questions

ÅA power system stabilizer is an added feature to which of the 
following control systems?

a) Combustion control

b) Governor control

c) Excitation control

d) AGC control
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NERC
Communication Standards 
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Module Objectives

ÅCorrectly identify or describe telecommunications 
requirements, the NERCNet, facility coordination 
requirements, the importance of the exchange of 
Interconnection and operating information, and operator 
availability to address real-time emergencies with effective 
communications being carried out among all operating 
personnel.
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Standard COM-001-1

Telecommunications

Purpose:Need for adequate and reliable telecommunication 
facilities internally and externally for the exchange of 
interconnection and operating information to maintain 
reliability

Applicability:

- Transmission Operators

- Balancing Authorities

- Reliability Coordinators

- NERCnet User Organizations
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Standard COM-001-1

Telecommunications

Requirements: 

ÅAll entities shall provide adequate and reliable     
telecommunication facilities for the exchange of 

Interconnection and operating information:

- Internally

- Between the Reliability Coordinator and its Transmission

Operators and Balancing Authorities

- With other Reliability Coordinators, Transmission Operators,

and Balancing Authorities to maintain reliability

- Facilities shall be redundant and diversely routed
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Standard COM-001-1

Telecommunications

Requirements:

ÅEntity shall manage, alarm, test, and/or actively monitor vital 
telecommunication facilities with attention given to 

emergency facilities and equipment not used routinely

ÅProvide a means to coordinate telecommunications among 
their respective areas to include the ability to investigate and 
recommend solutions to problems

ÅEnglish is the language for all communications among 
operating personnel responsible for control of generation and 
operation of the bulk power grid; alternate language may be 
used for internal communications*

ÅEach entity shall have written operating instructions and 
procedures to continue operations during a loss of 
telecommunication facilities*PJM©2011 11/1/201130



Standard COM-001-1

Telecommunications

Requirements:

ÅEach NERCnet user shall adhere to the requirements specified 
in Attachment 1-COM-001-лΣ ǘƘŜ άb9w/ƴŜǘ {ŜŎǳǊƛǘȅ tƻƭƛŎȅέ
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Standard COM-001-1

Telecommunications

Definitions:

ÅNERCnet: Is a network for the protection of information 
assets, computer systems and facilities of NERC and other 
users of NERC frame relay network 
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Attachment 1-COM-001-0

NERC Net Security Policy

Purpose:

ÅEstablish responsibilities and minimum requirements for the 
protection of information assets, computer systems, and 
facilities of NERC preventing misuse and the loss of assets

Objectives:

- Ensure information assets are protected on a cost-

effective basis

- Establish guidelines for a minimum level of security 

for the network

- To handle and protect information for NERC to 

properly conduct business and provide services
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Attachment 1-COM-001-0

NERC Net Security Policy

NERC Security Mission Statement:

ÅNERC recognizes its dependency on data, information, and the 
computer systems used to facilitate effective operation of its 
business and fulfillment of its mission. NERC also recognizes 
the value of the information maintained and provided to its 
members, therefore, it is essential that data, information, and 
computer systems, and the manual and technical 
infrastructure that supports it, are secure from destruction, 
corruption, unauthorized access, and accidental or deliberate 
breach of confidentiality
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Attachment 1-COM-001-0

NERC Net Security Policy

NERCnet User Organization:

- User of the NERCnet who have received authorization 

from NERC to access the NERC network

- In order to be granted access, users shall complete an

application form and submit it to the NERC

Telecommunications Manager
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Attachment 1-COM-001-0

NERC Net Security Policy

NERCnet User Responsibilities:

- Use NERCnet facilities for NERC-authorized business

purposes only

- Comply with NERC security policies, standards, and 

guidelines

- Prevent unauthorized disclosure of data

- Report security exposures, misuse, or non-compliance 

via the RCIS or NERC Telecommunications Manager

-tǊƻǘŜŎǘ ǘƘŜ ŎƻƴŦƛŘŜƴǘƛŀƭƛǘȅ ƻŦ ŀƭƭ ǳǎŜǊ L5Ωǎ ŀƴŘ 

passwords
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Attachment 1-COM-001-0

NERC Net Security Policy

NERCnet User Responsibilities:

- Maintain the data owned

- Maintain documentation identifying users who are 

granted access to NERCnet data and applications

- Authorize users within their organizations to access to

NERCnet data and applications

- Advise staff on NERCnet Security Policy

- Ensure that all users understand their obligation to 

protect these assets

- Conduct self-assessments for compliance
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Standard COM-002-2

Communications and Coordination

Purpose:

ÅTo ensure adequate and effective communications and that 
these capabilities are staffed and available for addressing a 
real-time emergency condition 

Applicability:

- Reliability Coordinators

- Balancing Authorities

- Transmission Operators

- Generation Operators
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Standard COM-002-2

Communications and Coordination

Requirements:

ÅEach entity shall have both voice and data link 
communications with appropriate Reliability Coordinators, 
Balancing Authorities, Transmission Operators, and 
Generation Operators

ïCommunications shall be staffed and available for

addressing real-time emergency conditions

ïEach Balancing Authority and Transmission Operator shall notify 
its Reliability Coordinator, and any affected entity through 
predetermined communication paths of any condition that 
threatens reliability or when firm load shedding is anticipated*
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Standard COM-002-2

Communications and Coordination

Requirements:

ÅEntities shall issue directives in a clear, concise, and 

definitive manner; shall ensure the recipient of the directive 
repeats the information back correctly, and shall acknowledge 
the response as correct or repeat the original statement to 
resolve any misunderstandings*
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Standard COM-002-2

Communications and Coordination

Measurements:

ÅEntities shall have and provide evidence to include operator 
logs, voice recordings or transcripts of voice recordings, or 
electronic communications to determine if the Reliability 
Coordinator, and all affected entities were notified of a 
condition that could threaten the reliability of its area or 
when firm load shedding was anticipated
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Review Questions

ÅEach system needs adequate and reliable telecommunication 
facilities both externally and internally to include:

a) Interconnection information

b) Operating information

c) Communication between the Reliability Coordinator 

and its Transmission Operators and Balancing 

Authorities

d) All of the above
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Review Questions

Å In order to achieve reliable and successful operation within 
the Interconnection, it is necessary to have good 
communications. Which of the following is NOT considered to 
be a level of communication?

a) Data

b) Control

c) Operation

d) Voice
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Review Questions

ÅWhich of the following is NOT considered to be a control 
communication?

a) Pulsing generating units to increase or decrease 

output

b) Breaker status

c) Taking equipment out of service

d) Opening a line switch
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Review Questions

ÅEntities must have which of the following communications 
with appropriate Reliability Coordinators, Balancing 
Authorities, Transmission Operators, and Generation 
Operators?

a) Voice and data link

b) Data link and control

c) Control and voice

d) Voice and operation
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Review Questions

ÅWhich of the following entities are required to notify their 
Reliability Coordinator, and any other affected entities of any 
reliability issues or when firm load shed is anticipated? (More 
than one answer)

a) Transmission Operator

b) Transmission Service Provider

c) Generation Operator

d) Balancing Authority
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NERC
Facilities, Design, Connection and 

Maintenance Standards
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Module Objectives

Å5ŜǎŎǊƛōŜ ǘƘŜ ¢ǊŀƴǎƳƛǎǎƛƻƴ hǇŜǊŀǘƻǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ ǘƻ 
document system facility requirements, coordination of new 
facilities, and share that information with transmission users, 
the Regional Reliability Organization, and NERC.

Å Identify requirements for vegetation management, facility 
ratings, and having ratings in compliance with the Regional 
Reliability Organization.
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Standard FAC-001-0

Facility Connection Requirements

Purpose:

ÅTransmission Owners need to establish facility connection and 
performance requirements to avoid adverse impacts on reliability

Applicability:

ÅTransmission Owners

Requirements:

ÅDocument, maintain, and publish facility connection 
requirements ensuring compliance with NERC Standards, regional 
and local planning criteria and facility connection requirements

ÅFacility connection requirements should address generation, 
transmission, and end-user facilities
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Standard FAC-001-0

Facility Connection Requirements

Requirements:

ÅFacility connection requirements should address the following 
items:
ïWritten summary of its plans to achieve system performance

ïCoordinated joint studies of new facilities and their impact on the 
interconnection

ïNotification of new or modified facilities

ïVoltage level, MW and MVAR capacity, or demand at point of 
connection

ïBreaker duty and surge protection

ïSystem protection and coordination

ïMetering and telecommunications

ïGrounding and safety issues
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Standard FAC-001-0

Facility Connection Requirements

Requirements:

- Insulation and insulation coordination

- Voltage, reactive power, and power factor control

- Power quality impacts

- Equipment ratings

- Synchronizing facilities

- Maintenance coordination

- Operational issues

- Inspection requirements for existing or new facilities

- Communications and procedures during normal and 

and emergency operating conditions
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Standard FAC-001-0

Facility Connection Requirements

Requirements: 

ÅThe Transmission Owner shall maintain and update its facility 
connections as required, and make documentation of these 
available to users of the transmission system, the Regional 
Reliability Organization, and NERC within 5 days of request
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Standard FAC-002-0

Coordination of Plans for New Facilities

Purpose:

ÅGeneration, transmission, and electricity end-users must meet 
facility connection and performance requirements to avoid 
adverse impacts on reliability

Applicability:

ÅGeneration Owner

ÅTransmission Owner

ÅDistribution Provider

ÅLoad Serving Entity

ÅTransmission Planner

ÅPlanning Authority
PJM©2011 11/1/201153



Standard FAC-002-0

Coordination of Plans for New Facilities

Requirements:
ÅGeneration Owners, Transmission Owners, Distribution 

Providers, and Load-Serving Entities seeking to integrate 
facilities, including end-user facilities, shall each coordinate 
and cooperate on its assessments with its Transmission 
Planner and Planning Authority

ÅThe assessments should include:
- Evaluation of reliability impact of new facilities and their
connections on the interconnection

- Compliance with NERC Standards, regional, local, and 
individual system planning criteria and facility connection
requirements
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Standard FAC-002-0

Coordination of Plans for New Facilities

Requirements:

ÅThe assessment should include:
ïEvidence that parties involved in the assessment have coordinated and 

cooperated on assessing the reliability impacts of the new facilities on 
the Interconnection

ïEvidence that the assessment included steady-state, short-circuit, and 
dynamics studies

ïDocumentation that the assessment included study assumptions, 
system performance, alternatives, and joint coordinated 
recommendations

ÅDocumentation shall be retained for three years and provided 
upon request within 30 days to NERC
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Standard FAC-003-1

Transmission Vegetation Management Program

Purpose:

ÅTo improve the reliability of the transmission system by 
preventing and minimizing outages from vegetation located 
on and adjacent to the transmission rights-of-way, by 
maintaining clearances between the transmission lines and 
vegetation, and by reporting vegetation-related outages to 
the respective Regional Reliability Organizations and NERC

Applicability:

- Transmission Owner

- Regional Reliability Organization

- This applies to all lines operated at 200 kV and above to 
lower voltage lines designated as critical to reliability
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Standard FAC-003-1

Transmission Vegetation Management Program

Requirements:

ÅTransmission Owners shall prepare a formal vegetation

management program to include their objectives, practices, 
approved procedures, and work specifications

- Program shall define a schedule for and the type (aerial,

ground) of right-of-way vegetation inspections

- Schedule should be flexible for changing conditions

- Schedule should be based on anticipated growth of

vegetation and any environmental or operational factors that

could impact the relationship of vegetation to the lines
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Standard FAC-003-1

Transmission Vegetation Management Program

Requirements:

- Transmission Owner shall identify and document in the program 

clearances between vegetation and any overhead ungrounded 
conductors to include:

- Line voltage

- Ambient temperature effects on conductor sag

- Wind velocity effects on conductor sway

- Transmission Owner shall establish specific clearances to be 
achieved at the time of vegetation work (Clearance 1), and maintain 
a set of clearances (Clearance 2) to prevent flashover between 
vegetation and overhead ungrounded supply conductors
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Standard FAC-003-1

Transmission Vegetation Management Program

Requirements:

ÅClearance 1: Documented appropriate clearance distances to 
be achieved at the time of work based upon local conditions 
and the expected time frame of return for future vegetation 
management work

ÅLocal conditions include:

- Operating voltage

- Vegetation management techniques

- Fire risk

- Anticipated tree and conductor movement

- Species types and growth rates

- Species failure characteristics
PJM©2011 11/1/201159



Standard FAC-003-1

Transmission Vegetation Management Program

Requirements:

ÅLocal conditions include:

- Local climate and rainfall patterns

- Line terrain and elevation

- Location of vegetation within the span

- Worker approach distance requirements

ÅClearance 1 distances shall be greater than those defined in 
Clearance 2
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Standard FAC-003-1

Transmission Vegetation Management Program

Requirements:

ÅClearance 2: Documented specific radial clearances to be 
maintained between vegetation and conductors under all 
rated electrical operating conditions

ÅMinimum clearance distances prevent flashover between 
vegetation and conductors due to:

- Altitude and operating voltage

ÅClearance distances shall be no less than those in the Institute 
of Electrical and Electronics Engineers (IEEE) Standard 516-
2003 (Guide for Maintenance Methods on Energized Power 
Lines)
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Standard FAC-003-1

Transmission Vegetation Management Program

Requirements:

- Where a transmission transient overvoltage factor is not known 
clearances shall be derived from Table 5, IEEE 516-2003, phase-to-
ground distances

- Where a transmission transient overvoltage factor is known, 
clearances shall be derived from Table 7, IEEE 516-2003, phase-to-
phase voltages

ÅPersonnel directly involved in the implementation and design 
of the program shall have the appropriate training and 
qualifications, as defined by the Transmission Operator
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Standard FAC-003-1

Transmission Vegetation Management Program

Requirements:

ÅEntities shall develop mitigation measures to achieve 
sufficient clearances for locations within the right-of-way 
where restrictions are present in being able to attain the 
clearances as specified in Clearance 1

ÅEntities shall establish and document a process for the 
immediate communication of vegetation conditions that 
cause an imminent threat of a line outage in order that 
actions can be taken to relieve the threat (line rating 
reduction, line out of service)
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Standard FAC-003-1

Transmission Vegetation Management Program

Requirements:

ÅEntities shall create and implement an annual plan to ensure 
the reliability of the system including the following methods:

- Manual and/or mechanical clearing and herbicide treatment

- The plan should be flexible to adjust to changing conditions  

- Adjustments to the plan should be documented as they

occur

- Plan should consider time required to obtain permissions

- Systems and procedures for documenting and tracking work and 
its completion according to specifications
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Standard FAC-003-1

Transmission Vegetation Management Program

Requirements:

ÅEntities shall report quarterlyto its Regional Reliability 
Organization line outages caused by vegetation
ïMultiple outages on an individual line, if caused by the same 

vegetation, shall be reported as oneoutage within a 24-hour period

ïEntities are not required to report line outages caused by vegetation if:

ÅOutage results from vegetation falling from outside the right-of-
way caused by natural disasters

ÅOutage results due to human or animal activity
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Standard FAC-003-1

Transmission Vegetation Management Program

Requirements:

- Outage information to the RRO should include:

- Circuit name that is outaged

- Date, time, and duration of outage

- Description of cause of outage

- Other pertinent comments

- Countermeasures taken

- Outage is categorized as:

- Category 1: Vegetation growing into lines

- Category 2: Vegetation falling into lines from inside the

right-of-way

- Category 3: Vegetation falling into lines from outside the

right-of-way 
PJM©2011 11/1/201166



Standard FAC-008-1

Facility Ratings Methodologies

Purpose:

ÅEnsure that the facilities ratings used in the reliable planning 
and operation of bulk power system are determined based on 
established methodologies

Applicability:

ÅTransmission Owners

ÅGeneration Owners
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Standard FAC-008-1

Facility Ratings Methodologies

Requirements: 

ÅGeneration and Transmission Owners shall document the 
methodology used to determine facility ratings for both solely 
and jointly owned facilities to include:

- Facility rating must equal the most limiting rating of the

individual equipment that comprises the facility

- Method by which the rating is determined:

- Scope of equipment: generators, conductors, transformers, 
relaying, terminal equipment, and shunt/series compensation 
devices

- Scope of ratings: Normal and Emergency ratings
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Standard FAC-008-1

Facility Ratings Methodologies

Requirements:

- Consideration of the following:

-9ǉǳƛǇƳŜƴǘ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŀǘƛƴƎ

- Design criteria

- Ambient conditions

- Operating limitations

- Other assumptions

ÅEntities shall make facility ratings methodology available for 
inspection and technical review by those who have 
responsibility for the area in which the facilities are located, 
within 15 days of receipt of request
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Standard FAC-008-1

Facility Ratings Methodologies

Requirements:

Å If an entity provides written comments on its technical review 
of a facility ratings methodology, a written response to those 
comments must be made within 45 calendar days of receipt 
of the comments
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Standard FAC-009-1

Establish and Communicate Facility Ratings 

Purpose:
ÅEnsure facility ratings used in reliable planning and operation 

are determined based on established methodologies
Applicability:
ÅTransmission Owners
ÅGeneration Owners
Requirements:
ÅEntity shall develop facility ratings for its solely and jointly-

owned facilities consistent with associated facility ratings 
methodology

ÅOwners shall provide facility ratings for its existing or new 
facilities, modifications and re-ratings for its existing
facilities to requesting entities
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Standard FAC-014-2

Establish and Communicate System Operating Limits

Purpose:

ÅEnsure that system operating limits used for reliable planning 
and operation of the system are determined based on 
established methodologies

Applicability:

ÅReliability Coordinators 

ÅPlanning Authorities 

ÅTransmission Planners

ÅTransmission Operators
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Standard FAC-014-2

Establish and Communicate System Operating Limits

Requirements:

Åw/ ǎƘŀƭƭ ŜƴǎǳǊŜ ǘƘŀǘ {h[Ωǎ ŀƴŘ Lwh[Ωǎ ŦƻǊ ƛǘǎ ŀǊŜŀ ŀǊŜ 
established and are consistent with its SOL methodology

Å¢ǊŀƴǎƳƛǎǎƛƻƴ hǇŜǊŀǘƻǊ ǎƘŀƭƭ ŜǎǘŀōƭƛǎƘ {h[ΩǎΣ ŀǎ ŘƛǊŜŎǘŜŘ ōȅ ǘƘŜ 
w/Σ ŦƻǊ ƛǘǎ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ŀǊŜŀ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ w/Ωǎ {h[ 
methodology

ÅtƭŀƴƴƛƴƎ !ǳǘƘƻǊƛǘȅ ǎƘŀƭƭ ŜǎǘŀōƭƛǎƘ {h[Ωǎ ŀƴŘ Lwh[Ωǎ ŦƻǊ ƛǘǎ ŀǊŜŀ 
consistent with its SOL methodology

Å¢ǊŀƴǎƳƛǎǎƛƻƴ tƭŀƴƴŜǊ ǎƘŀƭƭ ŜǎǘŀōƭƛǎƘ {h[Ωǎ ŀƴŘ Lwh[Ωǎ ŦƻǊ ƛǘǎ 
ŀǊŜŀ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ tƭŀƴƴƛƴƎ !ǳǘƘƻǊƛǘȅΩǎ {h[

methodology
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Standard FAC-014-2

Establish and Communicate System Operating Limits

Requirements:

ÅRC, Planning Authority, and Transmission Planner shall each 
ǇǊƻǾƛŘŜ ƛǘǎ {h[Ωǎ ŀƴŘ Lwh[Ωǎ ǘƻ ǘƘƻǎŜ ŜƴǘƛǘƛŜǎ ǘƘŀǘ ƘŀǾŜ ŀ 
reliability-related need for those limits and provide a written 
request that includes a schedule for delivery of those limits as 
follows:

-w/ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ƛǘǎ {h[Ωǎ ǘƻ ŀŘƧŀŎŜƴǘ w/Ωǎ ŀƴŘ w/Ωǎ 

who indicate a reliability-related need, and to 

Transmission Operators, Transmission Planners, 

Transmission Service Providers, and Planning 

Authorities within its area 
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Standard FAC-014-2

Establish and Communicate System Operating Limits

Requirements:

ÅFor each IROL, the RC shall provide the following:

- Identification and status of the facility that is critical

to the derivation of the IROL

- IROL value 

- Associated contingencies

- Limitation type represented by the IROL (voltage

collapse, angular stability)

-¢ǊŀƴǎƳƛǎǎƛƻƴ hǇŜǊŀǘƻǊǎ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ƛǘǎ {h[Ωǎ ǘƻ ǘƘŜ 

RC and the Transmission Service Providers that share

its portion of the RC area
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Standard FAC-014-2

Establish and Communicate System Operating Limits

Requirements:

-tƭŀƴƴƛƴƎ !ǳǘƘƻǊƛǘȅ ǎƘŀƭƭ ǇǊƻǾƛŘŜ {h[Ωǎ ǘƻ ŀŘƧŀŎŜƴǘ 

Planning Authorities, and to Transmission Planners, 

Transmission Service Providers, Transmission

hǇŜǊŀǘƻǊǎΣ ŀƴŘ w/Ωǎ ǘƘŀǘ ǿƻǊƪ ǿƛǘƘƛƴ ǘƘŜƛǊ ŀǊŜŀ

-¢ǊŀƴǎƳƛǎǎƛƻƴ tƭŀƴƴŜǊ ǎƘŀƭƭ ǇǊƻǾƛŘŜ ƛǘǎ {h[Ωǎ ǘƻ ƛǘǎ 

tƭŀƴƴƛƴƎ !ǳǘƘƻǊƛǘȅΣ w/ΩǎΣ ¢ǊŀƴǎƳƛǎǎƛƻƴ hǇŜǊŀǘƻǊǎΣ ŀƴŘ 

Transmission Service Providers that work within its

area and to adjacent Transmission Planners
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Review Questions

ÅWhich of the following criteria are used in requiring a report 
to be sent to the appropriate Regional Reliability Organization 
pertaining to a vegetation-related transmission line trip? 
(More than one answer) 

a) 200 kV or higher

b) Any 138 kV or lower line

c) 345 kV or lower

d) Critical low voltage facility
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Review Questions

ÅHow are multiple vegetation-related outages occurring on an 
individual transmission facility within a 24-hour period 
reported to the Regional Reliability Organization?

a) As multiple outages

b) As a single outage

c) As a group outage

d) Does not need to be reported
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Review Questions

ÅTransmission Operators are required to supply their System 
Operating Limits to which of the following entities that share 
its portion of a Reliability Coordination Area?

a) Generation Operator

b) Balancing Authorities

c) Transmission Service Providers

d) Reliability Coordinators
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Review Questions

ÅTransmission Owners are not required to report line outages 
caused by vegetation if the outage resulted from human or 
animal activity. True or False?

a) True

b) False
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Review Questions

ÅFor a vegetation management program, Transmission Owners 
shall identify and document clearances between vegetation 
and any ungrounded overhead conductors to include all of the 
following EXCEPTfor:

a) Line amperage

b) Line voltage

c) Wind velocity effects

d) Ambient temperature effects
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NERC
Interchange Scheduling and 

Coordination Standards
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Standard INT-004-1

Dynamic Interchange Transaction Modifications

Purpose:

ÅEnsure Dynamic Transfers are adequately tagged to be able to 
determine their reliability impacts

Applicability:

ÅBalancing Authorities

ÅReliability Coordinators

ÅTransmission Operators

ÅPurchasing-Selling Entities

Requirements:

ÅWhen a reliability event allows for the reloading of a 
transaction, the entity that initiated the curtailment shall 
release the limit on the Interchange Transaction to allow 
reloading the transaction
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Standard INT-004-1

Dynamic Interchange Transaction Modifications

Requirements:

ÅEntity shall communicate the release of the limit to the Sink 
Balancing Authority*

ÅThe Purchasing-Selling Entity responsible for tagging a 
Dynamic Interchange Schedule shall ensure the tag is updated 
for the next available scheduling hour and all future hours 
when one of the following occurs: 

- Average energy profile in an hour is greater than 250  

MW, and in that hour the actual hourly integrated energy

deviates from the hourly average energy profile on the 

tag by +/- 10%
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Standard INT-004-1

Dynamic Interchange Transaction Modifications

Requirements:

- Average energy profile in an hour is less than or equal to

250 MW, and in that hour the actual hourly integrated 

energy deviates from the hourly average energy profile 

on the tag by more than +/- 25 MWh

- RC or Transmission Operator determine the deviation to 

be a reliability concern, regardless of magnitude, and

notifies the PSE of the determination and the reasons
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Standard INT-004-1

Dynamic Interchange Transaction Modifications

Measures:

Å It is the responsibility of the Sink Balancing Authority to 
provide evidence that the responsible Purchasing-Selling 
Entitydid revise the tag when the deviation exceeded the 
criteria on the previous slide
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Standard INT-004-1

Dynamic Interchange Transaction Modifications

Definitions

ÅSink Balancing Authority: the Balancing Authority in which the 
load is located for an Interchange Transaction

ÅDynamic Interchange: a telemetered reading or value that is 
updated in real time and used as a schedule in the AGC/ACE 
equation. Commonly used to schedule jointly owned 
generation to or from another Balancing Authority

ÅPurchasing-Selling Entity: purchases, sells, or takes title to, 
energy, capacity, and Interconnected Operations Services. 
t{9Ωǎ Ƴŀȅ ƻǊ Ƴŀȅ ƴƻǘ ōŜ ŀŦŦƛƭƛŀǘŜŘ ǿƛǘƘ ƳŜǊŎƘŀƴǘǎ ŀƴŘ Ƴŀȅ ƻǊ 
may not own generation
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Standard INT-004-1

Dynamic Interchange Transaction Modifications

ÅDefinitions

Å Interconnected Operations Services: a service, exclusive of 
basic energy and transmission services, that is required to 
support the reliable operation of the interconnection
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Review Questions

ÅReloading of a transaction after a reliability event can only be 
allowed by which of the folowing?

a) Reliability Coordinator

b) Curtailment initiator

c) Sink Balancing Authority

d) Purchasing Selling Entity
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Review Questions

ÅWhich of the following entities takes title to energy, capacity, 
and Interconnected Operations Services?

a) Source Balancing Authority

b) Transmission Operator

c) Reliability Coordinator

d) Purchasing Selling Entity
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Review Questions

ÅThe Purchasing Selling Entity is responsible to update a tag for 
the next available scheduling hour if the average energy 
profile is less than 250 MW and the actual integrated energy 
deviated from the energy profile by a 

+/- 10%. True or False?

a) True

b) False 
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NERC
Emergency Preparedness and 

Operations Standards
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Objectives

ÅCorrectly identify the scope of the Emergency Operations 
Preparedness Standards to include planning to correct for 
violations to System Operating Limits and Interregional 
Operating Limits, having a load reduction plan in place, and 
coordinating plans with other Transmission Operators, 
Balancing Authorities, and Reliability Coordinators including 
plans for load management.
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Introduction

ÅAn emergency is defined as a situation where either 
insufficient generation exists on the system or an SOL or IROL 
violation has occurred. NERC Standards require the all 
Transmission Operators and Balancing Authorities plan for 
these situations

ÅThe overall objective of emergency operations is to be able to 
maintain parallel operations throughout each Interconnection
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Standard EOP-001-0

Emergency Operations Planning

Purpose:

ÅEach Transmission Operator and Balancing Authority needs to 
develop, maintain, and implement a set of plans to mitigate 
operating emergencies*

ÅPlans need to be coordinated with other Transmission 
Operators and Balancing Authorities, and the Reliability 
Coordinator

Applicability:

ÅBalancing Authorities

ÅTransmission Operators
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Standard EOP-001-0

Emergency Operations Planning

Requirements:

ÅBalancing Authorities shall have operating agreements with 
adjacent Balancing Authorities that, at a minimum, contain 
provisions for emergency assistance and assistance from 
remote Balancing Authorities

ÅTransmission Operators shall have emergency load reduction 
plans for all identified IROLs detailing implementation of load 
reduction to mitigate IROL violations before a system 
separation or collapse occurs

ÅLoad reduction must be capable of being implemented

within 30 minutes
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Standard EOP-001-0

Emergency Operations Planning

Requirements:

ÅEach TOP and BA must develop, maintain, and implement a 
plan to mitigate: 

- Operating emergencies for insufficient generating 

capacity

- For emergencies on the transmission system       

- For load shedding

- For system restoration
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Standard EOP-001-0

Emergency Operations Planning

Requirements: 

ÅEach TOP and BA shall have emergency plans that will enable 
it to mitigate operating emergencies including:

- Communication protocols

- A list of controlling actions to resolve emergencies 

including load reduction 

-¢ŀǎƪ ŎƻƻǊŘƛƴŀǘƛƻƴ ŀƳƻƴƎ ŀŘƧŀŎŜƴǘ ¢htΩǎ ŀƴŘ .!Ωǎ   

- Proper staffing levels for an emergency
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Standard EOP-001-0

Emergency Operations Planning

Requirements:

ÅEach TOP and BA shall include the applicable elements in 
Attachment 1-EOP-001-0 when developing an emergency plan

ÅEmergency plans shall be reviewed and updated annually* 
with copies supplied to its Reliability Coordinator and to 
ƴŜƛƎƘōƻǊƛƴƎ ¢htΩǎ ŀƴŘ .!Ωǎ

Å9ƳŜǊƎŜƴŎȅ Ǉƭŀƴǎ ǎƘŀƭƭ ōŜ ŎƻƻǊŘƛƴŀǘŜŘ ǿƛǘƘ ƻǘƘŜǊ ¢htΩǎ ŀƴŘ 
.!Ωǎ ǘƻ ƛƴŎƭǳŘŜ ǊŜƭƛŀōƭŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎΣ ǘƘŜ ŀǊǊŀƴƎŜƳŜƴǘ ƻŦ 
new interchange agreements, coordination of transmission 
and generator maintenance schedules, and to arrange 
deliveries of electrical energy or fuel through normal channels
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Standard EOP-001-0

Emergency Operations Planning

ÅAttachment 1-EOP-001-0 Elements:

- Fuel supply and inventory (Plan to recognize delays or 

problems in the delivery or production of fuel

- Fuel switching

- Environmental constraints (Plan to seek removal of constraint)

- System energy use (Reduced to a minimum)

- Public appeals

- Load management (Implementation of load management and

voltage reduction)

- Optimize fuel supply (Operating all generation sources to 

optimize availability)
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Standard EOP-001-0

Emergency Operations Planning

ÅAttachment 1-EOP-001-0 Elements:

- Appeals to customers for use of alternate fuels (Reduce non-

essential energy use 

- Interruptible and curtailable loads

- Maximizing generator output and availability (Winterizing units and

plants during extreme cold weather)

- Notifying Independent Power Producers (Maximize output 

and availability)

- Requests of government (Energy reductions)

- Load curtailment (Last resort)

- Notification of government agencies

- Notifications to operating entities
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Standard EOP-001-0

Emergency Operations Planning

Measures:

ÅEmergency plans and the two most recent annual self-
assessments shall be available for review at all times by the 
Regional Reliability Organization

Compliance Monitoring 

ÅEmergency plans shall be reviewed and evaluated 

every three years* with a one calendar year reset

- In years that a full review is not done, the Regional 

Reliability Organization may elect to request a self-

certification of the TOP and BA
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Standard EOP-001-0

Emergency Operations Planning

Definitions:

Å IROL (Interconnection Reliability Operating Limit): The value, 
such as MW, MVAR, amps, frequency, or voltage, derived 
from, or a subset of the System Operating Limits, could 
expose a widespread area of the Bulk Power System to 
instability, uncontrolled separation, or cascading outages

ÅTransmission Operator: Entity responsible for the reliability of 
ƛǘǎ άƭƻŎŀƭέ ǘǊŀƴǎƳƛǎǎƛƻƴ ǎȅǎǘŜƳΣ ŀƴŘ ƻǇŜǊŀǘŜǎ ƻǊ ŘƛǊŜŎǘǎ ǘƘŜ 
operations of transmission facilities
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Standard EOP-001-0

Emergency Operations Planning

Definitions:

ÅBalancing Authority: Entity that integrates resource plans 
ahead of time, maintains load-interchange-generation 
balance within a Balancing Authority Area, and supports 
Interconnection frequency in real time
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Standard EOP-003-1

Load Shedding Plans

Purpose: 

ÅA Balancing Authority and Transmission Operator operating 
with insufficient generation or transmission capacity must 
have the capability and authority to shed load rather than risk 
an uncontrolled failure of the interconnection*

Applicability:

ÅTransmission Operators

ÅBalancing  Authorities
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Standard EOP-003-1

Load Shedding Plans

Requirements:

ÅAfter exhausting all other steps, a TOP or BA operating with 
insufficient generation or transmission capacity shall shed 
load rather than risk uncontrolled component failure or 
cascading outages of the Interconnection

ÅEach entity shall have plans established for automatic load 
shedding for underfrequency or undervoltage conditions; one 
of the two is required*

ÅLoad shedding plans shall be coordinated among all 
ƛƴǘŜǊŎƻƴƴŜŎǘŜŘ ¢htΩǎ ŀƴŘ .!Ωǎ
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Standard EOP-003-1

Load Shedding Plans

Requirements:

ÅFor an automatic load shedding scheme, one or more of the 
following should be considered in the design*: 

- Frequency

- Rate of frequency decay

- Voltage level

- Rate of voltage decay

- Power flow levels

ÅLoad shedding should be implemented in steps to minimize 
the risk of further uncontrolled separation, loss of generation, 
or system shutdown
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Standard EOP-003-1

Load Shedding Plans

Requirements:

ÅAreas that separate shall shed additional load if there is 
insufficient generation to restore system frequency after the 
operation of automatic underfrequency load shed

ÅAutomatic load shedding shall be coordinated with 
underfrequency isolation of generating units, tripping of 
shunt capacitors, and other automatic actions that will occur 
under abnormal frequency, voltage, or power flow conditions

Å!ƭƭ ŜƴǘƛǘƛŜǎ ό¢htΩǎκ.!Ωǎύ ǎƘŀƭƭ ƘŀǾŜ Ǉƭŀƴǎ ŦƻǊ ƻǇŜǊŀǘƻǊ-
controlled manual load shedding to respond to real-time 
emergencies
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Standard EOP-004-1

Disturbance Reporting

Purpose: 

ÅDisturbances or unusual occurrences that jeopardize the 
operation of the Interconnection, or result in system damage 
or customer interruption need to be studied and understood 
to minimize the likelihood of similar events in the future

Applicability:

ÅReliability Coordinators

ÅBalancing Authorities

ÅTransmission Operators

ÅGenerator Operators

ÅLoad Serving Entities

ÅRegional Reliability Organizations
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Standard EOP-004-1

Disturbance Reporting

Requirements: 

ÅA regional reporting procedure by the RRO needs to be 
established and maintained to facilitate preparation of 
preliminary and final disturbance reports

ÅEntities should promptly analyze any bulk power disturbances 
on its system or facilities

ÅPreliminary written reports are required to be sent to NERC 
and the Regional Reliability Organization for any reportable 
incidentthat has been experienced
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Standard EOP-004-1

Disturbance Reporting

Requirements: 

ÅEntities are required to submit either a copy of the DOE 
report, or a NERC Interconnection Reliability Operating Limit 
and Preliminary Disturbance Report form within 24 hours of 
the event*

ÅEvents that are not identified until some time after they occur 
shall be reported within 24 hours of being recognized*

Å±ŜǊōŀƭ ƴƻǘƛŦƛŎŀǘƛƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ŀƴ ŜƴǘƛǘƛŜǎΩ wŜƎƛƻƴŀƭ 
Reliability Organization, along with updates until adequate 
information is available to issue a written Disturbance Report 
under certain adverse conditions
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Standard EOP-004-1

Disturbance Reporting

Requirements: 

ÅA final report, if deemed necessary, is due within 60 days of 
the event, and shall include:

- Discussion of the event and its cause

- Conclusions reached

- Recommendations to prevent reoccurrence

- Report must be approved by the RRO

ÅThe NERC Disturbance Report Form is available through 
Attachment 1-EOP-004-1 and can be sent via email or 
facsimile
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Standard EOP-004-1

Disturbance Reporting

Requirements:

ÅFollowing a disturbance, the RRO will make its representatives 
available to the affected entity to provide assistance in the 
investigation of the event and to assist in the preparation of 
the final report

ÅAll final report recommendations will be tracked and 
reviewed by the RRO at least twice each year to ensure that 
they are being acted on within a timely manner
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Attachment 1-EOP-004

NERC Disturbance Report

Purpose:

ÅDisturbance reporting requirements provide a common basis 
for all NERC disturbance reporting

Applicability:

ÅReliability Coordinators

ÅBalancing Authorities

ÅTransmission Operators

ÅGeneration Operators

ÅLoad Serving Enitites
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Attachment 1-EOP-004

NERC Disturbance Report

ÅFor a reportable disturbance, the entity must notify NERC and 
it RRO using the NERC Interconnection Reliability Operating 
Limit and Preliminary Disturbance Report forms

ÅReports can be sent by email or facsimile

Å If a report is sent to the Department of Energy, the DOE 
report form can also be sent to NERC in place of its form

ÅAll Emergency Incident and Disturbance Report forms sent to 
the DOE shall be simultaneously sent to NERC via email
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Attachment 1-EOP-004

NERC Disturbance Report

ÅA report is due for the loss of a bulk power transmission 
component that affects the integrity of interconnected system 
operations including: 

- Operating procedures modification

- Equipment modification to prevent an event from

reoccurring

- Identification of lessons learned

- Identification of non-compliance with NERC 

standards or policies

- Identification of a disturbance that is beyond 

recognized criteria

- Frequency or voltage going below load shed points
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Attachment 1-EOP-004

NERC Disturbance Report

ÅA report is due for:

- Situations:

- An occurrence of an interconnected system 

separation

- System islanding

- Loss of Generation:

-нΣллл a²Ωǎ ƻǊ ƳƻǊŜ ƛƴ ǘƘŜ 9ŀǎǘŜǊƴ LƴǘŜǊŎƻƴƴŜŎǘƛƻƴ 

or Western Interconnection*

-мΣллл a²Ωǎ ƻǊ ƳƻǊŜ ƛƴ ǘƘŜ 9w/h¢ LƴǘŜǊŎƻƴƴŜŎǘƛƻƴ
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Attachment 1-EOP-004

NERC Disturbance Report

ÅA report is due:

- Equipment failures or operational actions which result 

in the loss of firm system demands for > 15 minutes*

- For a firm demand loss of 300 MW for peak loads 

greater than 3,000 MW

- For a firm demand loss of 200 MW or 50% of load if 

peak load is less than 3,000 MW, whichever is less*

- Firm load shedding of 100 MW*
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Attachment 1-EOP-004

NERC Disturbance Report

ÅA report is due:

-Any entity action that results in:

- Sustained voltage excursions equal to or > 10%*

- Major damage to power system components

- Failure, degradation, or misoperation of system 

protection that did not require operator intervention

- An Interconnection Reliability Operating Limit violation

- Any event that the NERC Operating Committee 

requests to be submitted to its Disturbance Analysis 

Working Group
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Attachment 2-EOP-004

US DOE Disturbance Reporting Requirements

ÅThe Department of Energy has also established mandatory 
reporting requirements for electric emergency incidents and 
disturbances

ÅForm OE-417 is the vehicle for reporting

Å¢ƘŜ Řŀǘŀ ŎƻƳǇƛƭŜŘ ƛǎ ǳǎŜŘ ōȅ ǘƘŜ 5h9Ωǎ 9ƴŜǊƎȅ LƴŦƻǊƳŀǘƛƻƴ 
Administration to develop legislative recommendations, 
reports to Congress, and as a basis for DOE investigations
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Attachment 2-EOP-004

US DOE Disturbance Reporting Requirements

ÅUncontrolled loss of 300 MW or more of firm system load for 
more than 15 minutes from a single incident*

ÅLoad shedding of 100 MW or more*

ÅSystem-wide voltage reductions of 3% or more*

ÅPublic appeal to reduce the use of electricity

ÅActual or suspected physical attacks or vandalism

ÅActual or suspected cyber or communications attacks

ÅFuel supply emergencies

ÅLoss of electric service to more than 50,000 customers for one 
hour ormore*

ÅComplete operational failure or shutdown of the transmission 
and/or distribution electrical systems
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Attachment 2-EOP-004

US DOE Disturbance Reporting Requirements

ÅDOE Form, OE-417-Schedule 1, is required to be submitted to 
the DOE Operations Center within 60 minutes of the event*

ÅAn updated Form, OE-417-Schedule 1 and 2, is due within 48 
hours of the event to provide complete disruption information 
of the event*
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Standard EOP-005-1

System Restoration Plans

Purpose: 

ÅTo ensure plans, procedures, and resources are available to 
restore the electric system to normal in the event of a partial 
or total shutdown of the system

Applicability:

ÅTransmission Operators

ÅBalancing Authorities

Requirements:

ÅEach Transmission Operator shall have a restoration plan to 
reestablish its electric system in a stable and orderly manner 
for either a partial or complete shutdown
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Standard EOP-005-1

System Restoration Plans

Requirements:
Å¢ǊŀƴǎƳƛǎǎƛƻƴ hǇŜǊŀǘƻǊΩǎ tƭŀƴ ǎƘŀƭƭ ƛƴŎƭǳŘŜ ƴŜŎŜǎǎŀǊȅ 

procedures to cover emergency conditions and loss of vital 
telecommunication channels

ÅRestoration plan shall be reviewed and updated at least 
annually or:
- For changes in the power system network
- For deficiencies found during simulated exercises

ÅRestoration plans shall be developed with the priority of 
restoring the integrity of the Interconnection*

ÅPlan shall be coordinated with Balancing Authorities and  
Generation Owners within the area, its Reliability Coordinator, 
and neighboring Transmission Operators and Balancing 
authorities
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Standard EOP-005-1

System Restoration Plans

Requirements:

ÅTelecommunication facilities needed to implement restoration 
shall be periodically tested by Transmission Operators and 
Balancing Authorities

ÅOperating personnel shall be trained in implementing the 
restoration plan to include simulated exercise training

ÅVerification of the restoration plan shall be done by either 
actual testing or simulation

ÅTransmission Operators shall verify the number, size, 
availability, and location of system blackstart units are 
sufficient to meet RRO requirements for its area
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Standard EOP-005-1

System Restoration Plans

Requirements:

ÅTransmission Operator shall document all cranking paths, 
including initial switching requirements, between each 
blackstart unit and the unit(s) to be started

ÅTransmission Operator must demonstrate, through simulation 
or testing, that the blackstart units in its plan can perform as 
required

- Testing shall be performed at least once every 5 years

ÅFollowing a blackout or system isolation, the Transmission 
Operators and Balancing Authorities shall begin immediately 
to restore the system to normal 
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Standard EOP-005-1

System Restoration Plans

Requirements:

ÅTransmission Operators, Balancing Coordinators and 
Reliability Coordinator(s) will work in conjunction to evaluate 
the extent and condition of the system

ÅAll necessary actions will be taken to restore system 
frequency to normal including:

- Generation adjustments

- Placing additional generation on line

- Shedding load

ÅEntities shall immediately review interchange schedules 
within the affected area making any adjustments to facilitate 
restoration

PJM©2011 11/1/2011127



Standard EOP-005-1

System Restoration Plans

Requirements:

ÅHigh priority will be given to the restoration of off-site power 
to nuclear facilities

ÅTransmission Operators may resynchronize with outside areas 
when the following criteria are met:

- Voltage, frequency, and phase angle permit

- Following points are considered:

- Size of the area being reconnected

- Transmission line capacity effecting reconnection

- Number of synchronizing points across the system

- Approval of Reliability Coordinator 

- Load is shed, if required, in neighboring areas to permit

successful interconnected system restorationPJM©2011 11/1/2011128



Attachment 1-EOP-005

Elements of Restoration Plan

ÅRestoration plans must take into consideration the following:

- Plans/procedures outlining the relationships and 

responsibilities of the personnel necessary to implement the

system restoration

- Provision for a reliable blackstart capability plan to include:

- Fuel resources

- Available cranking and transmission paths

- Communication adequacy and protocol

- Power supplies

- Account for the possibility the restoration cannot be 

completed as expected
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Attachment 1-EOP-005

Elements of Restoration Plan

- Operating instructions and procedures for synchronizing 

separated areas of the system

- Operating instructions and procedures for restoring loads, 

including identification of critical load requirements

- Procedures for simulating and/or actual testing and 

ǾŜǊƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǇƭŀƴΩǎ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎ

- Documentation that operating personnel have been trained 

on an annual basis in the implementation of the plan and 

have participated in restoration exercises

- Functions to be coordinated with and among Reliability 

Coordinators and neighboring Transmission Operators

- Notification to other entities as steps of the plan are implemented
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Standard EOP-008-0

Loss of Control Center Functionality

Purpose: 

ÅEach entity must have a contingency plan to continue reliable 
operations in the event its control center becomes inoperable

Applicability:

ÅTransmission Operators

ÅBalancing Authorities

ÅReliability Coordinators
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Standard EOP-008-0

Loss of Control Center Functionality

Requirements: 

ÅThe contingency plan must meet the following requirements*:

- Plan shall not rely on data or voice communication

from the primary control facility

- Plan shall include procedures to provide basic tie 

line control and maintain the status of all inter-area

schedules along with hourly accounting

- Plan shall include procedures for maintaining basic

voice communication capability with other areas
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Standard EOP-008-0

Loss of Control Center Functionality

Requirements: 

- Plan must address monitoring and control of critical

transmission facilities, generation control, voltage 

control, time and frequency control, critical sub-station

control, and the logging of significant power system

events and list all critical facilities

- Plan shall include procedures for conducting annual

tests, to ensure plan viability*

- Plan shall include procedures for providing annual

training to ensure personnel are able to implement the

contingency plans*
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Standard EOP-008-0

Loss of Control Center Functionality

Requirements: 

- Plan shall be reviewed and updated annually*

- Provisions must be included if it is expected to take

more than one hour to implement the contingency plan

for the loss of the primary control facility*

PJM©2011 11/1/2011134



Review Questions

ÅTransmission Operators and Balancing Authorities are 
required to develop, maintain, and implement plans to 
correct for operating emergencies. These plans need to 
coordinated with all the following entities except:

a) Other Balancing Authorities

b) Other Transmission Operators

c) Other Transmission Service Providers

d) Reliability Coordination
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Review Questions

Å In order to correct for an IROL violation before a voltage 
collapse or a system separation occurs, which of the following 
would be the correct action to take?

a) Voltage reduction

b) Load reduction

c) Frequency decrease

d) Generation decrease
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Review Questions

ÅTransmission Operators and Balancing Authorities must 
review and update their emergency plans:

a) Bi-annually 

b) Yearly

c) Every 3 years

d) Every 5 years
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Review Questions

ÅWhich of the following must have the capability and authority 
to shed load rather than risk an uncontrolled failure of the 
Interconnection? (More than one answer)

a) Reliability Coordinator

b) Generation Operator

c) Transmission Operator

d) Balancing Authority
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Review Questions

ÅEntities must have plans established for automatic load 
shedding for both under-frequency and under-voltage 
conditions. True or False?

a) True

b) False 
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Review Questions

ÅEntities are required to submit either a DOE OE-417 or a NERC 
disturbance report form within how many hours of an event?

a)   8 hours

b) 16 hours

c) 24 hours

d) 32 hours
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NERC
Interconnection Reliability Operations 

and Coordination Standards
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Objectives

Å Identify and describe the reliability responsibilities of 
operating entities to take action on directives issued by the 
Reliability Coordinator or the Transmission Operator regarding 
operating conditions which threaten reliability, and to take 
actions including corrective measures to mitigate an 
emergency condition, and to report the same to other 
affected entities.
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Standard IRO-001-1

Reliability Coordination ðResponsibilities and Authorities

Purpose: 

Å In order to direct reliability entities within their areas, 
Reliability Coordinators must have authority, plans, and 
agreements in place to re-dispatch generation, reconfigure 
transmission, or reduce load to mitigate critical conditions 
while retaining a neutrality towards all the market 
participants*

Å If the Reliability Coordinator delegates the tasks, the  
Coordinator retains responsibilities to comply with NERC and 
regional standards

ÅStandards of conduct are necessary to ensure no favoritism 
among market participants
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Standard IRO-001-1

Reliability Coordination ðResponsibilities and Authorities

Applicability:

ÅReliability Coordinators

ÅRegional Reliability Organizations

ÅTransmission Operators

ÅBalancing Authorities

ÅGenerator Operators

ÅTransmission Service Providers

ÅLoad-Serving Entities

ÅPurchasing-Selling Entities
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Standard IRO-001-1

Reliability Coordination ðResponsibilities and Authorities

Requirements:

ÅReliability Coordinators are established to continually assess 
transmission reliability and coordinate emergency operations 
on an on-going basis among the operating entities within their 
regions and across regional boundaries

ÅCoordinators shall comply with the regional reliability plan 
approved by the NERC Operating Committee

ÅThe Reliability Coordinator has the authority to act and to 
direct actions to be taken by all entities within the area to 
preserve the integrity and reliability of the Bulk Power System 
without delay (no longer than 30 minutes)*
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Standard IRO-001-1

Reliability Coordination ðResponsibilities and Authorities

Requirements:

Å In delegating tasks to other entities, it is required that formal 
agreements are in place, and that all tasks are understood, 
communicated, and addressed with verification by the 
Reliability Coordinator*

ÅThe Reliability Coordinator must list all entities with delegated 
tasks within its reliability plan, and verify that the tasks are 
being carried out by NERC-certified operating personnel

ÅMust have coordination agreements that are clear and 
comprehensive with adjacent Reliability Coordinator Areas to 
insure System Operating Limit or Interconnection Reliability 
Operating Limit violation mitigations are coordinated
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Standard IRO-001-1

Reliability Coordination ðResponsibilities and Authorities

Requirements:

ÅAll entities shall comply with RC directives unless safety, 
equipment, regulatory, or statutory requirements would be 
violated

- The Reliability Coordinator must be informed of any

inability to perform the directive so an alternate 

remedial action can be implemented

ÅThe Reliability Coordinator shall act in the interests of 
reliability for the overall Area and the Interconnection before 
the interests of any other entity
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Standard IRO-004-1

Reliability Coordination ðOperations Planning

Purpose: 

ÅNext-day reliability analyses must be performed to ensure the 
Bulk Electric System can be operated reliably in both normal 
and contingency conditions

ÅSystem studies must be conducted to highlight potential 
interface and other operating limits including:

- Overloaded transmission lines and transformers

- Voltage and stability limits

Åtƭŀƴǎ Ƴǳǎǘ ōŜ ŘŜǾŜƭƻǇŜŘ ǘƻ ŀƭƭŜǾƛŀǘŜ {h[Ωǎ ŀƴŘ Lwh[Ωǎ
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Standard IRO-004-1

Reliability Coordination ðOperations Planning

Applicability:

ÅReliability Coordinators

ÅBalancing Authorities

ÅTransmission Operators

ÅTransmission Owners

ÅTransmission Service Providers

ÅGeneration Operators

ÅGeneration Owners

ÅLoad-Serving Entities
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Standard IRO-004-1

Reliability Coordination ðOperations Planning

Requirements: 

ÅContingency analysis studies shall be conducted by Reliability 
Coordinators to identify interface, SOL, and IROL violations 
including:

- Transmission and transformer overloads

- Voltage and stability limit violations

ÅAttention to parallel flows shall be done to ensure that an 
Area does not place a burden on an adjacent Area*

ÅReliability Coordinator, in conjunction with its Balancing 
Authorities and Transmission Operators, shall develop action 
plans 
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Standard IRO-004-1

Reliability Coordination ðOperations Planning

Requirements: 

ÅPlans of actions shall include:

- Reconfiguration of transmission system

- Generation redispatch

- Interchange Transaction reduction or curtailment

- Reduce load to return transmission loading within 

acceptable SOL or IROL limits 

ÅAll entities are required to provide information to RC 
(available 1200 CST for Eastern Interconnection)* for system 
studies such as facility status, load, generation, operating 
reserve projections, and known Interchange Transactions
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Standard IRO-004-1

Reliability Coordination ðOperations Planning

Requirements: 

ÅStudy results will be shared by the RC when conditions 
warrant or upon request by 1500 CST for the Eastern 
Interconnection

Å If the study indicates potential SOL or IROL violations, the RC 
will direct any necessary action needed to address the 
potential violations

Å9ŀŎƘ Ŝƴǘƛǘȅ ǿƛǘƘƛƴ ǘƘŜ ŀǊŜŀ ǿƛƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ w/Ωǎ 
directives based on the next day assessments in the same 
manner as if they were real-time operating events
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Standard IRO-005-2

Reliability Coordination ðCurrent Day Operations 

Purpose: 

ÅThere must be a continuous awareness and monitoring of 
conditions that may have significant impacts within an Area 
and/or neighboring Areas with that information included in 
ǘƘŜ !ǊŜŀΩǎ ǊŜƭƛŀōƛƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘ

ÅCoordinator must monitor Bulk Electric System parameters 
that may significant impacts on its area and adjacent areas

Applicability:

ÅReliability Coordinators

ÅBalancing Authorities

ÅTransmission Operators

ÅTransmission Service Providers
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Standard IRO-005-2

Reliability Coordination ðCurrent Day Operations

Requirements:
ÅCoordinators must monitor its Area parameters to include: 

- Current status of Bulk Electric System elements, both
generation and transmission including critical auxiliaries
(Automatic Voltage Regulators and Special Protection
Schemes)
- System loading
- Current pre- and post-contingency element conditions
(Voltage, thermal, or stability) including mitigation plans 
to alleviate SOL and IROL violations, including the 
ǇƭŀƴΩǎ Ǿƛŀōƛƭƛǘȅ ŀƴŘ ǎŎƻǇŜ

- System real and reactive reserves (actual versus
required)
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Standard IRO-005-2

Reliability Coordination ðCurrent Day Operations

Requirements:

- Capacity and energy adequacy 

- Current ACE for all its Balancing Authorities

- Current local or TLR procedures in effect

- Planned generation dispatches

- Planned transmission or generation outages

- Contingency events

ÅTo be aware of all interchange transactions that wheel 
through, source, or sink in the RC Area, and to make all 
information concerning interchange transactions available to 
ŀƭƭ w/Ωǎ ǿƛǘƘƛƴ ǘƘŜ LƴǘŜǊŎƻƴƴŜŎǘƛƻƴϝ
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Standard IRO-005-2

Reliability Coordination ðCurrent Day Operations

Requirements: 

Å¦Ǉƻƴ ǇŀǊǘǎ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ŀǇǇǊƻŀŎƘƛƴƎ ƻǊ ŜȄŎŜŜŘƛƴƎ {h[Ωǎ ƻǊ 
Lwh[ΩǎΣ ǘƘŜ w/ ǎƘŀƭƭ ǿƻǊƪ ǇǊƻŀŎǘƛǾŜƭȅ ǿƛǘƘ ¢hΩǎ ŀƴŘ .!Ωǎ ǘƻ 
assess and evaluate any interchange schedules that would 
violate those limits

ÅFor a potential or actual IROL violation, control actions or 
emergency procedures should be initiated to relieve the 
violation without delay and no longer than 30 minutes

ÅCoordinator shall ensure that all resources, including load 
shedding, are available to address a potential or actual IROL 
violation
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Standard IRO-005-2

Reliability Coordination ðCurrent Day Operations

Requirements:

ÅBalancing Authority parameters shall be monitored to ensure 
that the correct amount of operating reserves is provided to 
meet the Control Performance Measure, Balancing Authority 
Area Control Error Limit, and the Disturbance Control 
Standard requirements

Å/ƻƻǊŘƛƴŀǘƻǊ ǎƘŀƭƭ ŘƛǊŜŎǘ ŀƭƭ .!Ωǎ ƛƴ ƛǘǎ ŀǊŜŀ ǘƻ ŀǊǊŀƴƎŜ ŦƻǊ 
ŀǎǎƛǎǘŀƴŎŜ ŦǊƻƳ ƴŜƛƎƘōƻǊƛƴƎ .!Ωǎ

ÅCoordinator shall also issue Energy Emergency Alerts as 
ƴŜŜŘŜŘ ŀƴŘ ŀǘ ǘƘŜ ǊŜǉǳŜǎǘ ƻŦ ǘƘŜ .!Ωǎ ŀƴŘ [{9Ωǎ 
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Standard IRO-005-2
Reliability Coordination ðCurrent Day Operations

Requirements:

ÅCoordinator shall identify the cause of any potential or actual 
SOL or IROL violations, initiate the control action or 
emergency procedure to correct the situation (30 minutes) 
using all resources, including load shedding 

Å Insure that all information concerning Geo-Magnetic 
Disturbance forecasts are disseminated among all 
Transmission Operators and Balancing Authorities* and assist 
as needed in developing a required response

ÅCoordinator shall monitor system frequency and its Balancing 
!ǳǘƘƻǊƛǘƛŜǎΩ ǇŜǊŦƻǊƳŀƴŎŜ ŘƛǊŜŎǘƛƴƎ ŀƴȅ ǊŜōŀƭŀƴŎƛƴƎ ǘƻ ǊŜǘǳǊƴ 
to CPM, BAAL, and DCS compliance
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Standard IRO-005-2

Reliability Coordination ðCurrent Day Operations

Requirements:

ÅTransmission Operators and Balancing Authorities shall use all 
resources, including firm load shed, as directed by the 
Coordinator to alleviate emergency conditions

ÅCoordinator will work in conjunction with Transmission and 
Generation Operators, and Balancing Authorities to develop 
and implement actions plans to correct potential or actual 
SOL, IROL, CPM, BAAL, or DCS violations

ÅCoordinator will oversee all pending transmission and 
generation outages with entities as needed in both real-time 
and next-day analysis
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Standard IRO-005-2

Reliability Coordination ðCurrent Day Operations

Requirements:

ÅCoordinator shall assist its area Balancing Authorities in 
ŀǊǊŀƴƎƛƴƎ ŦƻǊ ŀǎǎƛǎǘŀƴŎŜ ŦǊƻƳ ƴŜƛƎƘōƻǊƛƴƎ w/Ωǎ ŀƴŘ .!Ωǎ

ÅCoordinator shall identify sources of Area Control Error that 
may be contributing to Frequency Error, Time Error, and 
Inadvertent Interchange coordinating corrective actions and 
directing its Balancing Authority to comply with CPM, BAAL, 
and DCS

ÅCoordinator shall be aware of the impact of all armed Special 
Protection Schemes as to its operation on inter-area flows

Å¢ǊŀƴǎƳƛǎǎƛƻƴ hǇŜǊŀǘƻǊǎ ǎƘŀƭƭ ƴƻǘƛŦȅ w/Ωǎ ƛƳƳŜŘƛŀǘŜƭȅ ƻŦ ŀƴȅ 
status change of a SPS such as degradation or a potential 
failure to operate
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Standard IRO-005-2

Reliability Coordination ðCurrent Day Operations

Requirements:

ÅCoordinator shall ensure that all entities operate to prevent 
the likelihood of a disturbance, action, or non-action will 
result in a SOL or IROL violation in another area of the 
Interconnection

ÅFor a difference in derived operating limits, entities will always 
operate the BES to the most limiting parameter 

ÅCoordinators shall make known to Transmission Service 
tǊƻǾƛŘŜǊǎ {h[Ωǎ ƻǊ Lwh[Ωǎ ǿƛǘƘƛƴ ƛǘǎ ǿƛŘŜ-view area

ÅFor a transmission problem, the RC shall issue an alert to all 
impacted entities disseminating this information and notifying 
the entities when the problem is corrected
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Standard IRO-005-2

Reliability Coordination ðCurrent Day Operations

Requirements:

ÅCoordinators shall confirm reliability assessment results and 
determine the effects within its own and adjacent areas

Å In correcting potential or actual violations, the actions taken 
shall always be in the best interests of the Interconnection

ÅFor an actual violation, the Coordinator shall evaluate the 
local and wide-area impacts, both real-time and post-
contingency, to determine if the action is sufficient to alleviate 
the violation within 30 minutes, and if not, shall direct all 
entities to return the system to within limits
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Standard IRO-005-2

Reliability Coordination ðCurrent Day Operations

Definitions:

Åw/L{Υ wŜƭƛŀōƛƭƛǘȅ /ƻƻǊŘƛƴŀǘƻǊ LƴŦƻǊƳŀǘƛƻƴ {ȅǎǘŜƳ ǳǎŜŘ ōȅ w/Ωǎ 
to post messages and share operating information in real time

ÅControl Performance Measure: (CPM) Reliability Standard that 
ǎŜǘǎ ǘƘŜ ƭƛƳƛǘǎ ƻŦ ŀ .ŀƭŀƴŎƛƴƎ !ǳǘƘƻǊƛǘȅΩǎ !ǊŜŀ /ƻƴǘǊƻƭ 9ǊǊƻǊ 
over a specified time period

ÅDisturbance Control Standard: (DCS) Reliability Standard that 
sets the time limit following a disturbance within which a 
Balancing Authority must return its Area Control Error to 
within a specified range
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Standard IRO-006-3

Reliability Coordination ðTransmission Loading Relief

Purpose: 

ÅThe Reliability Coordinator must direct its Balancing 
Authorities and Transmission Operators to return the system 
to within its Interconnection Reliability Operating Limits as 
soon as possible, but no longer than 30 minutes

ÅActions such as reconfiguration, redispatch, and load shed 
shall be executed until relief through the TLR process has 
been achieved

Applicability:

ÅReliability Coordinators

ÅTransmission Operators

ÅBalancing Authorities
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Standard IRO-006-3

Reliability Coordination ðTransmission Loading Relief

Requirements: 

ÅFor a potential or actual SOL or IROL violation, the RC can 
ǎŜƭŜŎǘ ŜƛǘƘŜǊ ŀ άƭƻŎŀƭέ ƻǊ ŀƴ LƴǘŜǊŎƻƴƴŜŎǘƛƻƴ-wide 
transmission loading relief procedure

- Local is defined as regional, interregional, or 

subregional

ÅTLR or congestion management procedures can be used as 
long as the Transmission Operator experiencing the potential 
or actual violation is party to the procedures

ÅLocal relief can be used simultaneously with an 
Interconnection-wide procedure, but the curtailments 
directed by the Interconnection-wide procedure shall take 
precedence and be followed by the RC
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Standard IRO-006-3

Reliability Coordination ðTransmission Loading Relief

Requirements: 

ÅSubstitution of a local procedure for curtailments as directed 
by the Interconnection-wide procedure must be approved by 
the NERC Operating Committee

Å¦Ǉƻƴ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΣ w/Ωǎ ǎƘŀƭƭ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ǇǊƻǾƛǎƛƻƴǎ 
of the Interconnection-wide procedure

ÅDuring implementation of relief procedures, and up to the 
Ǉƻƛƴǘ ǘƘŀǘ ŜƳŜǊƎŜƴŎȅ ŀŎǘƛƻƴ ƛǎ ƴŜŎŜǎǎŀǊȅΣ w/Ωǎ ŀƴŘ .ŀƭŀƴŎƛƴƎ 
Authorities shall comply with interchange scheduling 
standards INT-001 through INT-004
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Attachment 1-IRO-006-3

TLR Procedure ðEastern Interconnection

Purpose:

ÅProcedures are outlined for the curtailment and reloading of 
Interchange Transactions to relieve transmission overloads on 
all facilities modeled in the Interchange Distribution 
Calculator (IDC)

Applicability:

ÅEastern Interconnection

Transmission Loading Relief Procedure:

Å Initiation of the TLR procedure is the responsibility of  

ǘƘŜ wŜƭƛŀōƛƭƛǘȅ /ƻƻǊŘƛƴŀǘƻǊ ƻƴƭȅ ŜƛǘƘŜǊ ōȅ ƻǊ ŀǘ ǘƘŜ w/Ωǎ  

own request or at the request of a TO
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Attachment 1-IRO-006-3

TLR Procedure ðEastern Interconnection

Transmission Loading Relief Procedure:

Å The procedure is used to mitigate a potential or actual

SOL or IROL violation for any facility modeled in the IDC

- Any TO who operates a tie facility is allowed to request

relief from the Reliability Coordinator

- Priority on transaction curtailment is determined by the

transmission service reserved on the Transmission  

{ŜǊǾƛŎŜ tǊƻǾƛŘŜǊΩǎ ǎȅǎǘŜƳ ǿƘƻ ǊŜǉǳŜǎǘŜŘ ǘƘŜ ǊŜƭƛŜŦ

Å¢ƘŜ w/ ƛǎ ƴƻǘ ǊŜǉǳƛǊŜŘ ǘƻ Ŧƻƭƭƻǿ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ¢[wΩǎ

in their numerical order
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Attachment 1-IRO-006-3

TLR Procedure ðEastern Interconnection

Transmission Loading Relief Procedure:

Å If a transmission loading condition could jeopardize the 
reliability of the BES, the RC shall have the authority to enter a 
TLR Level 6 directly, and redispatch generation, reconfigure 
transmission, and reduce load to correct the condition

ÅbƻǘƛŦƛŎŀǘƛƻƴ ǘƻ w/ΩǎΣ ¢hΩǎΣ ŀƴŘ .!Ωǎ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƴŎŜǊƴƛƴƎ 
the initiation and progress of a TLR event is done on the 
appropriate NERC web pages

- The initiating RC shall indicate the actions expected to 

be taken by the other Reliability Coordinators  
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Attachment 1-IRO-006-3

TLR Procedure ðEastern Interconnection

Transmission Loading Relief Procedure: 

Å Notification must be made, when entering and leaving any

TLR level to Transmission Operators and Balancing 

Authorities

ÅThe RC for the Sink Balancing Authority is responsible for 
directing the Sink Balancing Authority to curtail Interchange 
Transactions as specified by the RC that implemented the TLR 
procedure

- The Sink Balancing Authority whose transactions have 

the largest impact on the constraint shall be notified

first
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Attachment 1-IRO-006-3

TLR Procedure ðEastern Interconnection

Transmission Loading Relief Procedure:

ÅUpdates on the TLR event shall be done at least once

an hour, or when conditions change, by the initiating RC

ÅUpdates to Coordinators will be done through the Reliability 
/ƻƻǊŘƛƴŀǘƻǊΩǎ LƴŦƻǊƳŀǘƛƻƴ {ȅǎǘŜƳ όw/L{ύ 

Å¦ǇŘŀǘŜǎ ǘƻ ¢hΩǎ ŀƴŘ .!Ωǎ ǿƛƭƭ ōŜ ŘƻƴŜ ǘƘǊƻǳƎƘ ǘƘŜƛǊ 
Coordinator
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Attachment 1-IRO-006-3

TLR Procedure ðEastern Interconnection

Transmission Loading Relief Procedure:

- The TLR procedure utilizes the information that is

obtained from the Interchange Distribution Calculator

to include transactions not appearing in the IDC

- For a transaction not in the IDC, the RC will ensure that

transactions with a Transfer Distribution Factor less 

than the Curtailment Threshold are not curtailed

- IDC results that are questionable should be brought

brought into conformance of this procedure by the 

initiating Coordinator
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Attachment 1-IRO-006-3

TLR Procedure ðEastern Interconnection

Transmission Loading Relief Procedure:

ÅCauses of questionable results:

- Missing transactions that contribute to the constraint

- Transmission system topology change

- TDF matrix error

Å Impacts of questionable results:

- Curtailment that has no/negative effect on constraint

- Curtailment that initiates a constraint elsewhere 

ÅLŦ ƳƻǊŜ ǘƘŀƴ ƻƴŜ w/ ƛǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŜǾŜƴǘΣ ŀƭƭ w/Ωǎ Ƴǳǎǘ ōŜ 
in agreement before any adjustments are made to the 
Curtailment list
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Attachment 1-IRO-006-3

TLR Procedure ðEastern Interconnection

Transmission Loading Relief Procedure:

ÅA Coordinator can allow an Interchange Transaction to be 
exempt from curtailment if that transaction could cause a 
constraint to occur elsewhere.

ÅThe exemption can only take place after the Coordinator has 
consulted with the initiating Coordinator

ÅTransactions that are linked to redispatch options are

protected from curtailment in accordance with the redispatch 
provisions
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Attachment 1-IRO-006-3

TLR Procedure ðEastern Interconnection

Transmission Loading Relief Procedure:

- During a TLR Level 3A, higher priority transactions that

meet the approved tag submission deadline shall be

considered for reallocation

- During a TLR Level 5A, any transaction using Firm

Transmission Service that meets the approved tag

submission deadline shall be considered for 

reallocation

- Any transaction adjustments or curtailments that result

result from using this procedure must be entered into 

the IDC
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Attachment 1-IRO-006-3

TLR Procedure ðEastern Interconnection

Transmission Loading Relief Procedure:

Å If an Interchange Transaction is identified as a Dynamic 
Schedule, and the transmission service is considered firm 
according to the constrained path method, then it will not be 
held by the IDC during a TLR Level 4 or lower

ÅA NERC Transmission Loading Relief Procedure Log must be 
completed whenever a TLR Level 2 or above is issued

ÅA copy of the log must be sent via email to NERC within two 
business days for posting on the NERC website

ÅAll TLR events shall be reported by the RC to the NERC Market 
Committee and Operating Reliability Subcommittee 
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Attachment 1-IRO-006-3

TLR Procedure ðEastern Interconnection

Transmission Loading Relief Procedure:

ÅTransmission Operators and Balancing Authorities within

ǘƘŜ w/Ωǎ !ǊŜŀΣ ŀƴŘ ŀƭƭ ƻǘƘŜǊ w/ΩǎΣ ƛƴŎƭǳŘƛƴƎ ¢ǊŀƴǎƳƛǎǎƛƻƴ

Operators and Balancing Authorities within their respective 
Areas, shall provide information, as requested

by the initiating RC, in accordance with the NERC TLR review 
process

ÅMarket Committee may review may conduct reviews of

certain TLR events based on the size and number of 

Interchange transactions that are affected, the frequency

that a TLR procedure is called for a particular constraint, 

or other factors
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Attachment 1-IRO-006-3

TLR Procedure ðEastern Interconnection

Transmission Loading Relief Procedure:

Å Operating Reliability Subcommittee Review: based

ƻƴ ŜƴǎǳǊƛƴƎ ǇǊƻǇŜǊ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ŀƴŘ ŦƻǊ άƭŜǎǎƻƴǎ

ƭŜŀǊƴŜŘέ

PJM©2011 11/1/2011178



Standard IRO-006-3

Transmission Loading Relief Levels

TLR Level 1: Notification of Reliability Coordinator of

Potential SOL or IROL Violations

Å Issued when the transmission system is secure, but a

potential transmission or generation contingency or

other operating problem could cause a SOL or IROL   violation

ÅbƻǘƛŦƛŎŀǘƛƻƴ ƛǎ ǘƻ ŀƭƭ w/Ωǎ Ǿƛŀ ǘƘŜ όw/L{ύ wŜƭƛŀōƛƭƛǘȅ

/ƻƻǊŘƛƴŀǘƻǊ LƴŦƻǊƳŀǘƛƻƴ {ȅǎǘŜƳ ǿƛǘƘ w/Ωǎ ŜƴǎǳǊƛƴƎ ǘƘŀǘ

transactions are posted in the IDC 

Å!ƭƭ ŀŦŦŜŎǘŜŘ w/Ωǎ ǎƘƻǳƭŘ ŎƘŜŎƪ ǘƻ ŜƴǎǳǊŜ ŀƭƭ LƴǘŜǊŎƘŀƴƎŜ 
Transactions are posted in the IDC
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