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A Voltage and Reactive Control

A Communications

A Facilities, Design, Connections and Maintenance

A Interchange Scheduling and Coordination

A Emergency Preparedness and Operations

A Interconnection Reliability Operations and Coordination
A Reliability Responsibility

A Personal Performance, Training, and Qualification

A Protection and Control

A Critical Infrastructure Protection



NERC

Voltage-and Reactive Control
Standards



D Module Ohjective

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



Introdlucitor

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

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

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

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

A Inductive loads require the production of VARS to maintain
voltage with current lagging voltage
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Introdlucitor

A Reactive load examples:
- Motors
- Shunt reactors
- Loaded transmission lines
- Static VAR compensators
- Transformers
- Underexcited generators
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Introdlucitor

A Capacitive loads store energy in an electric field and produce
+1 wQaT (0KSasS f2FRa dzadz ffe& |
support an electric field

A+l wQa YySSR (2 0S [ 04a2NDbSR 7¥;
nominal voltage

A For a capacitive load, current leads voltage
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Introdlucitor

A Capacitive load examples:
- Shunt Capacitors
- Synchronous condensers
- Unloaded, overexcited generators
- Static VAR compensators
- Lightly loaded transmission lines
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Introdlucitor

A Power 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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Introdlucitor

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

A Reactive power is the ability to support an eleetnagnetic
field { P = VI (sin of the power angle) }

A Power factor describes the portion of real power for any load
A Higher the power factor, the more resistive the load

PIM©2011 10 11/1/2011



Stantarid/VAR0T1
Voltageaan & Reactive Gan

Purpose:

A Ensure 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:

A Transmission Operators
A Generation Operators

A Purchasingselling Entities
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Stantadd/VAROT1
Voltageiand Reactive Can

Requirements:

A Each Transmission Operator, both individually and jointly, sha
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

A Each area shall have sufficient reactive reserves to protect
voltage levels under normal and contingent conditions to
AYOt dzRS Iy 2LISNJ UG2Z2NXa NbBI OG.
Interconnecting transmission circuits

A Each TOP shall specify a voltage or reactive power schedule
0KS AYUSND2YyYySOUGA2Y 0SG6SSyY
facilities to be maintained by each generator
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Stantarid/VAR0T1
Voltageaan & Reactive Gan

Requirements:

A TOP 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)

A Each Purchasing Selling Entity shall arrange for reactive
resources, whether seffrovided or purchased, to satisfy its

reactive requirements as designated by the Transmission
Service Provider
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Stantarid/VAR0T1
Voltageaan & Reactive Gan

Requirements:

A The 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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Stantarid/VAR0T1
Voltageaan & Reactive Gan

Requirements:

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

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

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

A Upon 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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Stantarid/VAR0T1
Voltageaan & Reactive Gan

Requirements:

A TOP shall be able to operate or direct the operation of device:
to regulate transmission voltage and reactive power flow

A TOP 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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Stantarid/VAR0T1
Voltageaan & Reactive Gan

Requirements:

AwSIF OUAGS NBaz2dzZNDSa akKlkff 08
support voltages under first contingency conditions

A Each TOP shall disperse and locate the reactive resources sc
that the resources can be applied effectively and quickly
during a contingency

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

A Generation Operators shall provide information to the TOP on
generator stepup transformer changes
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Stantadd/VAROT1
Voltageiand Reactive Can

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

- Required stepup transformer tap changes
- Timeframe for making the changes
- Technical justification for the changes

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

Acht Qa aKlFftft | OljdzA NS &adzFFAOA:
to protect voltage levels under both normal and contingency
conditions

Acht Qa aKFff 2LISNIGS 2NJ RAND
Inductive reactive resources within its area

Acht Qa akKlFftft YFAYGFEAY NBIFOGA
under first contingency conditions

Acht Qa aKlFIff RAALISNARAS FyR 2
resources can be applied effectively and quickly when
contingencies occur*
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Summaa

Acht Qa akKlFftf O2NNBOU Lwh[ |y
reactive resource deficiencies within 30 minutes and
complete the violation reporting*

A¢CKS ¢ht Qa aKFff RANBOG O2NNJ
reduction, necessary to prevent voltage collapse when
reactive resources are insufficient*
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ReviewlQuestior

A Who 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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ReviewlQuestior

A Which of the following are required to arrange for reactive
resources, whether seffrovided 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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ReviewlQuestior

A Any IROL or SOL violations resulting from a reactive resource

PIM©2011

deficiency must be corrected within:

a) 15 minutes
b) 30 minutes
c) 45 minutes
d) 60 minutes

23
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ReviewlQuestior

A Which 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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ReviewlQuestior

A A 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



D Module Ohjective

A Correctly 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 redime emergencies with effective
communications being carried out among all operating
personnel.



StantardCCO0011
Telecommuinicatior

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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StantardCCO0011
Telecommuinicatior

Requirements:

A All 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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StantardCCO0011
Telecommuinicatior

Requirements:

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

emergency facilities and equipment not used routinely

A Provide a means to coordinate telecommunications among
their respective areas to include the abllity to investigate and
recommend solutions to problems

A English 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*

A Each entity shall have written operating instructions and
procedures to continue operations during a loss of
mezon f€lECOMMUNICation facilities*, 1172011



StantardCCO0011
Telecommuinicatior

Requirements:

A Each NERCnet user shall adhere to the requirements specifie
in Attachment 1COM001-n X (G KS dab9w/ ySa -
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StantardCCO0011
Telecommuinicatior

Definitions:

A NERCnet: 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-CQONO010
NERC\N€etcSectrity Rol

Purpose:

A Establish 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 €ost
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-CQONO010
NERC\N€etcSectrity Rol

NERC Security Mission Statement:

A NERC recognizes its dependency on data, information, and tt
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-CQONO010
NERC\N€etcSectrity Rol

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-CQONO010
NERC\N€etcSectrity Rol

NERCnet User Responsibilities:

- Use NERCnet facilities for NEdR@Ehorized business

purposes only

- Comply with NERC security policies, standards, and
guidelines

- Prevent unauthorized disclosure of data

- Report security exposures, misuse, or faampliance

via the RCIS or NERC Telecommunications Manager

-t N2POSOUO GKS O2YyFARSYUALFTtAGES
passwords

PIM©2011 36 11/1/2011



Attachment-CQONO010
NERC\N€etcSectrity Rol

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 seassessments for compliance
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StantardCC D22
CommunicationsranthGoorainat

Purpose:

A To ensure adequate and effective communications and that
these capabilities are staffed and available for addressing a
reattime emergency condition

Applicability:
- Reliability Coordinators
- Balancing Authorities
- Transmission Operators
- Generation Operators
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StantardCC D22
CommunicationsranthGoorainat

Requirements:

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

I Communications shall be staffed and available for
addressing realime emergency conditions

I Each Balancing Authority and Transmission Operator shall notif
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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StantardCC 022
CommunicationsranthGoorainat

Requirements:
A Entities 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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StantardCC D22
CommunicationsranthGoorainat

Measurements:

A Entities 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

PIM©2011 41 11/1/2011



ReviewlQuestior

A Each 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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ReviewlQuestior

A 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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ReviewlQuestior

A Which 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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ReviewlQuestior

A Entities 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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ReviewlQuestior

A Which 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



D Module Ohjective

AS5SAO0ONAROGS (GKS ¢N)XyYyavYAaaarzy hi
document system facility requirements, coordination of new
facilities, and share that information with transmission users,
the Regional Reliability Organization, and NERC.

A Identify requirements for vegetation management, facility

ratings, and having ratings in compliance with the Regional
Reliability Organization.



Stantaid- FA-C010
Facility (CanpeciioReReqguireme

Purpose:

A Transmission Owners need to establish facility connection ant
performance requirements to avoid adverse impacts on reliab

Applicability:
A Transmission Owners
Requirements:

A Document, maintain, and publish facility connection
requirements ensuring compliance with NERC Standards, reg
and local planning criteria and facility connection requirement:

A Facility connection requirements should address generation,
transmission, and endser facilities
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Stantaid- FA-C010
Facility (CanpeciioReReqguireme

Requirements:

A Facility connection requirements should address the following
items:

PIM©2011

Written summary of its plans to achieve system performance

Coordinated joint studies of new facilities and their impact on the
Interconnection

Notification of new or modified facilities

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

Breaker duty and surge protection
System protection and coordination
Metering and telecommunications
Grounding and safety issues
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Stantaid- FA-C010
Facility (CanpeciioReReqguireme

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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Stantaid- FA-C010
Facility (CanpeciioReReqguireme

Requirements:

A The Transmission Owner shall maintain and update its facility
connections as required, and make documentation of these
avallable to users of the transmission system, the Regional
Reliability Organization, and NERC within 5 days of request
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Stantard- EAQ02-0
Coordination of RlarisfaeNew: Faeil

Purpose:

A Generation, transmission, and electricity enslers must meet
facility connection and performance requirements to avoid
adverse impacts on reliability

Applicability:

A Generation Owner

A Transmission Owner
A Distribution Provider
A Load Serving Entity
A Transmission Planner
A Planning Authority
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Stantard- EACO20
Coortimation of RlansfaeNew: Faectl

Requirements:

A Generation Owners, Transmission Owners, Distribution
Providers, and Loa8erving Entities seeking to integrate
facilities, including endiser facilities, shall each coordinate
and cooperate on its assessments with its Transmission
Planner and Planning Authority

A The 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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Stantard- EACO20
Coortmaton of RlansfaeNew: Faectl

Requirements:

A The assessment should include:

I Evidence that parties involved in the assessment have coordinated an
cooperated on assessing the reliability impacts of the new facilities on
the Interconnection

I Evidence that the assessment included steatite, shortcircuit, and
dynamics studies

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

A Documentation shall be retained for three years and provided
upon request within 30 days to NERC
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Stantatid- FA0031
TransnuissioVA/egetati o ManagementrRro

Purpose:
A To improve the reliability of the transmission system by
preventing and minimizing outages from vegetation located

on and adjacent to the transmission righaway, by
maintaining clearances between the transmission lines and

vegetation, and by reporting vegetatierelated 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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Stantatid- FA0031
TransnuissioVA/egetati o ManagementrRro

Requirements:
A Transmission 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 rightof-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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Stantatid- FA0031
TransnuissioVA/egetati o ManagementrRro

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 maintair
a set of clearances (Clearance 2) to prevent flashover between
vegetation and overhead ungrounded supply conductors

PIM©2011 58 11/1/2011



Stantatid- FA0031
TransnuissioVA/egetati o ManagementrRro

Requirements:

A Clearance 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

A Local conditions include:
- Operating voltage
- Vegetation management techniques
- Fire risk
- Anticipated tree and conductor movement

- Species types and growth rates
- Species failure characteristics
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Stantatid- FA0031
TransnuissioVA/egetati o ManagementrRro

Requirements:
A Local conditions include:
- Local climate and rainfall patterns
- Line terrain and elevation
- Location of vegetation within the span
- Worker approach distance requirements

A Clearance 1 distances shall be greater than those defined in
Clearance 2
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Stantatid- FA0031
TransnuissioVA/egetati o ManagementrRro

Requirements:

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

A Minimum clearance distances prevent flashover between
vegetation and conductors due to:
- Altitude and operating voltage

A Clearance distances shall be no less than those in the Institut
of Electrical and Electronics Engineers (IEEE) Standard 516
2003 (Guide for Maintenance Methods on Energized Power

Lines)
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Stantatid- FA0031
TransnuissioVA/egetati o ManagementrRro

Requirements:

- Where a transmission transient overvoltage factor is not known
clearances shall be derived from Table 5, IEEE2808, phasdo-
ground distances

- Where a transmission transient overvoltage factor is known,
clearances shall be derived from Table 7, IEEE2B808, phasdo-
phase voltages

A Personnel directly involved in the implementation and design
of the program shall have the appropriate training and
gualifications, as defined by the Transmission Operator
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Stantatid- FA0031
TransnuissioVA/egetati o ManagementrRro

Requirements:

A Entities shall develop mitigation measures to achieve
sufficient clearances for locations within the rigiftway
where restrictions are present in being able to attain the
clearances as specified in Clearance 1

A Entities 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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Stantatid- FA0031
TransnuissioVA/egetati o ManagementrRro

Requirements:

A Entities 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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Stantatid- FA0031
TransnuissioVA/egetati o ManagementrRro

Requirements:

A Entities shall reportjuarterlyto its Regional Reliability
Organization line outages caused by vegetation

I Multiple outages on an individual line, if caused by the same
vegetation, shall be reported asie outage within a 24our period

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

A Outage results from vegetation falling from outside the right
way caused by natural disasters

A Outage results due to human or animal activity
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Stantatid- FA0031
TransnuissioVA/egetati o ManagementrRro

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
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Stantaid- FAG081
FacilityfRatingsiMeihodaoleg

Purpose:

A Ensure that the facilities ratings used in the reliable planning
and operation of bulk power system are determined based on

established methodologies
Applicability:
A Transmission Owners
A Generation Owners

PIM©2011 67 11/1/2011



Stantaid- FAG081
FacilityfRatingsiMeihodaoleg

Requirements:

A Generation 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
iIndividual 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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Stantaid- FAG081
FacilityfRatingsiMeihodaoleg

Requirements:

- Consideration of the following:
-9l dzA LIYSY U Y I ydzF I Ol dzNB NXQa NI
- Design criteria
- Ambient conditions
- Operating limitations
- Other assumptions
A Entities 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 dayof receipt of request
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Stantaid- FAG081
FacilityfRatingsiMeihodaoleg

Requirements:

A If an entity provides written comments on its technical review
of a facility ratings methodology, a written response to those
comments must be madeithin 45 calendar daysf receipt
of the comments
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PIM©2011 71

Stantaid- FACG0981
Establishaand €ommunicate: FacHiuyirRal

Purpose:

A Ensure facility ratings used in reliable planning and operation
are determined based on established methodologies

Applicabillity:

A Transmission Owners

A Generation Owners

Requirements:

A Entity shall develop facility ratings for its solely and jointly
owned facilities consistent with associated facility ratings

methodology

A Owners shall provide facility ratings for its existing or new
facilities, modifications and rmtings for its existing

facilities to requesting entities

11/1/2011



Stantatid- FA-0142
Establishaand €ommignicates SystenrQperating; |

Purpose:

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

Applicability:

A Reliability Coordinators

A Planning Authorities

A Transmission Planners

A Transmission Operators
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Stantatid- FA-0142
Establishaand €ommignicates SystenrQperating; |

Requirements:

Aw/ aKlIff SyadsaNB GKFdG {h[Qa |
established and are consistent with its SOL methodology

ACNIyaYAadaAazy hLISNI G2N &K f
w/ Z F2NJ Aua LEZNIAZ2Y 2F UKS |
methodology

AtftlFTyyAy3a 1 dziK2NAGe aKlFft Sa
consistent with its SOL methodology

ACNI yayYaaaarzy tthyySN
I NBF O2yaradasSyid gA0GK
methodology

aKIl tft 1
G6KS tf|
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Stantatid- FA-0142
Establishaand €ommignicates SystenrQperating; |

Requirements:

A RC, Planning Authority, and Transmission Planner shall each
LINE OARS Ada&a {h[Q& YR Lwh[ Q2
reliability-related need for those limits and provide a written
request that includes a schedule for delivery of those limits as
follows:

-w/ aKFff LINRPOYARS Ada {h[Q&a 2
who indicate a reliabilityelated need, and to
Transmission Operators, Transmission Planners,
Transmission Service Providers, and Planning
Authorities within its area
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Stantatid- FA-0142
Establishaand €ommignicates SystenrQperating; |

Requirements:
A For 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)
-CNFYaYAaarzy hLISN)Y 02NBR akKl €
RC and the Transmission Service Providers that share
its portion of the RC area
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Establishaand €ommignicates SystenrQperating; |

Requirements:
tflFYyYAY3 dzK2NRGE akKbF €t LI
Planning Authorities, and to Transmission Planners,
Transmission Service Providers, Transmission
hLISNY 02NBES YR w/ Qa GKFGO ¢2
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Transmission Service Providers that work within its
area and to adjacent Transmission Planners
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ReviewlQuestior

A Which of the following criteria are used in requiring a report
to be sent to the appropriate Regional Reliability Organization

pertaining to a vegetatiomelated 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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ReviewlQuestior

A How are multiple vegetatiomelated outages occurring on an
Individual transmission facility within a 2¥bur 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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ReviewlQuestior

A Transmission 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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ReviewlQuestior

A Transmission 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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ReviewlQuestior

A For a vegetation management program, Transmission Owner:
shall identify and document clearances between vegetation
and any ungrounded overhead conductors to include all of the
following EXCEPfbr:

a) Line amperage

b) Line voltage

c) Wind velocity effects

d) Ambient temperature effects
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NERC

Interchange Scheduling and
Coordination Standards



StantardNND041
Dymannidrinteichanjeahtansactionl Nodifica

Purpose:

A Ensure Dynamic Transfers are adequately tagged to be able t
determine their reliability impacts

Applicability:

A Balancing Authorities

A Reliability Coordinators
A Transmission Operators
A Purchasingselling Entities
Requirements:

A When 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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StantardNND041
Dymannidrinteichanjeahtansactionl Nodifica

Requirements:
A Entity shall communicate the release of the limit to the Sink
Balancing Authority*

A The Purchasingelling Entity responsible for tagging a
Dynamic Interchange Schedule shall ensure the tag is update

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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StantardNND041
Dymannidrinteichanjeahtansactionl Nodifica

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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StantardNND041
Dymannidrinteichanjeahtansactionl Nodifica

Measures:

A It is the responsibility of th&ink Balancing Authoritg
provide evidence that the responsibiirchasingselling
Entitydid revise the tag when the deviation exceeded the
criteria on the previous slide
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StantardNND041
Dymannidrinteichanjeahtansactionl Nodifica

Definitions

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

A Dynamic 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

A PurchasingSelling Entity: purchases, sells, or takes title to,
energy, capacity, and Interconnected Operations Services.
t {9Qa YlIé 2N Ylé y20 06S | FF.
may not own generation
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StantardNND041
Dymannidrinteichanjeahtansactionl Nodifica

A Definitions

A 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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ReviewlQuestior

A Reloading 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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ReviewlQuestior

A Which 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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ReviewlQuestior

A The Purchasing Selling Entity is responsible to update a tag fi
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



Objectives

A Correctly 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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Introdlucitor

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

A The overall objective of emergency operations is to be able to
maintain parallel operations throughout each Interconnection
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Stantard=E©PO1L0
Emergency) Qpeiatio A Riann

Purpose:

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

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

Applicability:
A Balancing Authorities
A Transmission Operators
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Emergency) Qpeiatio A Riann

Requirements:

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

A Transmission 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

A Load reduction must be capable of being implemented
within 30 minutes
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Stantard=E©PO1L0
Emergency) Qpeiatio A Riann

Requirements:

A Each 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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Stantard=E©PO1L0
Emergency) Qpeiatio A Riann

Requirements:

A Each TOP and BA shall have emergency plans that will enabl
It to mitigate operating emergencies including:

- Communication protocols
- A list of controlling actions to resolve emergencies
iIncluding load reduction
-¢lal O22NRAYVIOAZ2Y |Y2y3 | R2
- Proper staffing levels for an emergency
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Stantard=E©PO1L0
Emergency) Qpeiatio A Riann

Requirements:

A Each TOP and BA shall include the applicable elements in
Attachment :EOPR001-0 when developing an emergency plan

A Emergency plans shall be reviewed and updated annually*
with copies supplied to its Reliability Coordinator and to
YVSAIKOZNAY I ¢ht Qa Iy R . ! Qa
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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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Stantiaidc E©BOTE0
Emergency) OQperatio AsRlanr

A Attachment tEOP001-0 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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Stantard=E©PO1L0
Emergency) Qpeiatio A Riann

A Attachment :EOP001-0 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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Stantard=E©PO1L0
Emergency) Qpeiatio A Riann

Measures:

A Emergency plans and the two most recent annual self
assessments shall be available for review at all times by the

Regional Reliability Organization
Compliance Monitoring
A Emergency plans shall be reviewed and evaluated
every three yearsiith 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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Stantiaidc E©BOTE0
Emergency) OQperatio AsRlanr

A 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

A Transmission Operator: Entlty responsible for the reliability of
Alda Gft20Fté¢ GNYX¥yavYAaarzy aeée;

operations of transmission facilities
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Stantard=E©PO1L0
Emergency) Qpeiatio A Riann

A Balancing Authority: Entity that integrates resource plans
ahead of time, maintains loakhterchangegeneration
balance within a Balancing Authority Area, and supports
Interconnection frequency in real time
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StantardcE®&B031
Load SSheddunglRial

Purpose:

A A 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:

A Transmission Operators

A Balancing Authorities
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StantardcE®&B031
LoadlSSheddng|Rial

Requirements:

A After 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

A Each entity shall have plans established for automatic load
shedding for underfrequency or undervoltage conditiomse
of the two Is required*

A Load shedding plans shall be coordinated among all

Pa e Vd Pa o
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StantardcE®&B031
LoadlSSheddng|Rial

Requirements:

A For 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

A Load shedding should be implemented in steps to minimize
the risk of further uncontrolled separation, loss of generation,
or system shutdown
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StantardcE®&B031
LoadlSSheddng|Rial

Requirements:

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

A Automatic 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

Alff SYuGAGASa 6¢ht Qak. -Qauv af
controlled manual load shedding to respond to raale
emergencies
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StantiaidcE®B041
Distunibanee Repontir

Purpose:

A Disturbances 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:

A Reliability Coordinators

A Balancing Authorities

A Transmission Operators

A Generator Operators

A Load Serving Entities

A Regional Reliability Organizations
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StantarccE©B041
Disturtipaned Repontir

Requirements:

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

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

A Preliminary 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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StantiaidcE®B041
Distunibanee Repontir

Requirements:

A Entities 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*

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

AxSNDIf Yy20AFAOFIOAZ2Y A& NBI dz
Reliability Organization, along with updates until adequate
Information is available to issue a written Disturbance Report
under certain adverse conditions
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StantiaidcE®B041
Distunibanee Repontir

Requirements:

A A 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

A The NERC Disturbance Report Form is available through
Attachment 2EOPR004-1 and can be sent via email or
facsimile
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StantiaidcE®B041
Distunibanee Repontir

Requirements:

A Following a disturbance, the RRO will make its representative
avallable to the affected entity to provide assistance in the
Investigation of the event and to assist in the preparation of
the final report

A All 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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Attadhment-EQRO04
NERC DRisturhance Rer

Purpose:

A Disturbance reporting requirements provide a common basis
for all NERC disturbance reporting

Applicability:

A Reliability Coordinators
A Balancing Authorities

A Transmission Operators
A Generation Operators
A Load Serving Enitites
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Attagihrment-EQR004
NERORIsththandce Rel

A For a reportable disturbance, the entity must notify NERC anc
It RRO using the NERC Interconnection Reliability Operating
Limit and Preliminary Disturbance Report forms

A Reports can be sent by email or facsimile

A 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

A All Emergency Incident and Disturbance Report forms sent to
the DOE shall be simultaneously sent to NERC via email
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Attagihrment-EQR004
NERORIsththandce Rel

A A 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 nonrcompliance 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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Attadhment-EQRO04
NERC DRisturhance Rer

A A report is due for:

- Situations:

- An occurrence of an interconnected system

separation

- System islanding
- Loss of Generation:
-HZnnn a2Qa 2NJ Y2NB Ay O0KS 9
or Western Interconnection*
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Attadhment-EQRO04
NERC DRisturhance Rer

A A 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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Attagihrment-EQR004
NERORIsththandce Rel

A A 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-EOR004
USIDOE BisturbaneeReportinguRequirer

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

A Form OE417 is the vehicle for reporting

A¢KS RFGlI O2YLWAEfSR Aa dzaSR o0
Administration to develop legislative recommendations,
reports to Congress, and as a basis for DOE investigations
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Attachment-EOR004
USIDOE BisturbaneeReportinguRequirer

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

A Load shedding of 100 MW or more*

A Systemwide voltage reductions of 3% or more*

A Public appeal to reduce the use of electricity

A Actual or suspected physical attacks or vandalism

A Actual or suspected cyber or communications attacks
A Fuel supply emergencies

A Loss of electric service to more than 50,000 customers for on
hour ormore*

A Complete operational failure or shutdown of the transmission
and/or distribution electrical systems
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Attachment-EOR004
USIDOE BisturbaneeReportinguRequirer

A DOE Form, GEL7-Schedule 1, is required to be submitted to
the DOE Operations Center within 60 minutes of the event*

A An updated Form, QE17-Schedule 1 and 2, is due within 48
hours of the event to provide complete disruption information
of the event*
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Stantiaidc E®B051
SystemRRestaratiarika

Purpose:

A To 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:

A Transmission Operators
A Balancing Authorities
Requirements:

A Each 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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Stantiaidc E®B051
SystemRRestaratiarika

Requirements:

ACNIyayraarzy hLSNIG2NOa tf
procedures to cover emergency conditions and loss of vital
telecommunication channels

A Restoration plan shall be reviewed and updated at least
annually or:

- For changes in the power system network
- For deficiencies found during simulated exercises

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

A Plan 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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Stantiaidc E®B051
SystemRRestaratiarika

Requirements:

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

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

A Verification of the restoration plan shall be done by either
actual testing or simulation
A Transmission 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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Stantiaidc E®B051
SystemRRestaratiarika

Requirements:

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

A Transmission 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

A Following a blackout or system isolation, the Transmission
Operators and Balancing Authorities shall begin immediately
to restore the system to normal
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Stantiaidc E®B051
SystemRRestaratiarika

Requirements:

A Transmission Operators, Balancing Coordinators and

Reliability Coordinator(s) will work in conjunction to evaluate
the extent and condition of the system

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

- Generation adjustments

- Placing additional generation on line
- Shedding load

A Entities shall immediately review interchange schedules

within the affected area making any adjustments to facilitate
restoration
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Stantiaidc E®B051
SystemRRestaratiarika

Requirements:

A High priority will be given to the restoration of efite power
to nuclear facilities

A Transmission Operators may resynchronize with outside area:
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
-mezorz SUCCESSIUl INterconnected system restoration Lot



Attachment-EQR005
ElemenisORk RestoratiomP

A Restoration 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-EQR005
ElemenisORk RestoratiomP

- 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
GSNAFAOFOAZ2Y 2F GKS LI I yQa NXaz2 dz
- 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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Stantard:E®BP080
Loss @af(Cantrol Centénunotione

Purpose:

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

Applicability:

A Transmission Operators
A Balancing Authorities

A Reliability Coordinators
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Stantard:E®BP080
Loss @af(Cantrol Centénunotione

Requirements:
A The 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 intarea
schedules along with hourly accounting
- Plan shall include procedures for maintaining basic
voice communication capability with other areas
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Stantard:E®BP080
Loss @af(Cantrol Centénunotione

Requirements:
- Plan must address monitoring and control of critical
transmission facilities, generation control, voltage
control, time and frequency control, critical sskation
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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StantlaridcE©B080
Loss @f(@antrol €enténikuinctione

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*
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ReviewlQuestior

A Transmission 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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ReviewlQuestior

A 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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ReviewlQuestior

A Transmission Operators and Balancing Authorities must
review and update their emergency plans:

a) Btannually

b) Yearly

c) Every 3 years
d) Every 5 years
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ReviewlQuestior

A Which 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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ReviewlQuestior

A Entities must have plans established for automatic load
shedding for both undefrequency and undevoltage
conditions. True or False?

a) True
b) False
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ReviewlQuestior

A Entities are required to submit either a DOE4IF 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

InterconnectionReliability Operations
and Cooardination Standards



Objectives

A 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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StantardARO0TE1
ReliahilityCCoardinatiahResponsibititie s ahauAuthoriti

Purpose:

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

participants*

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

A Standards of conduct are necessary to ensure no favoritism
among market participants

143 11/1/2011
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StantardARO0TE1
ReliahilityCCoardinatiahResponsibititie s ahauAuthoriti

Applicability:

A Reliability Coordinators

A Regional Reliability Organizations
A Transmission Operators

A Balancing Authorities

A Generator Operators

A Transmission Service Providers
A LoadServing Entities

A Purchasingselling Entities
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ReliabilityCCoalidinatichResponsibititie s antuAuthorit

Requirements:

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

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

A The 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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StantardARO0TE1
ReliahilityCCoardinatiahResponsibititie s ahauAuthoriti

Requirements:

A 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*

A The Reliability Coordinator must list all entities with delegated
tasks within its reliability plan, and verify that the tasks are
being carried out by NERErtified operating personnel

A Must 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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StantardARO0TE1
ReliahilityCCoardinatiahResponsibititie s ahauAuthoriti

Requirements:

A All 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

A The 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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StantardARO041
ReliahilityCCoaridimatiahOpetations’ Rlanmir

Purpose:

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

A System studies must be conducted to highlight potential
Interface and other operating limits including:

- Overloaded transmission lines and transformers
- Voltage and stability limits
Atftlya Ydzad 0S RSOSt2LISR (2 |
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StantardARO041
ReliahilityCCoaridimatiahOpetations’ Rlanmir

Applicability:

A Reliability Coordinators

A Balancing Authorities

A Transmission Operators

A Transmission Owners

A Transmission Service Providers
A Generation Operators

A Generation Owners

A LoadServing Entities
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StantardARO041
ReliahilityCCoaridimatiahOpetations’ Rlanmir

Requirements:

A Contingency 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

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

A Reliability Coordinator, in conjunction with its Balancing
Authorities and Transmission Operators, shall develop action
plans
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StantardARO041
ReliahilityCCoaridimatiahOpetations’ Rlanmir

Requirements:
A Plans 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

A All entities are required to provide information to RC
(available 1200 CST for Eastern Interconnectifor)system
studies such as faclility status, load, generation, operating
reserve projections, and known Interchange Transactions
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StantardARO041
ReliahilityCCoaridimatiahOpetations’ Rlanmir

Requirements:

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

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

A9l OK SyudaAdeée GgAGKAY GKS | NBI
directives based on the next day assessments in the same
manner as if they were redime operating events
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StantaridARO052
ReliabilityCCoalidinatiahCumenttRay Qperatio

Purpose:

A There 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
0KS ! NBFQa NBfAIFOATAGE | aas.

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

Applicability:

A Reliability Coordinators

A Balancing Authorities

A Transmission Operators

A Transmission Service Providers
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StantaridARO052
ReliabilityCCoalidinatiahCumenttRay Qperatio

Requirements:

A Coordinators 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 postcontingency element conditions
(Voltage, thermal, or stability) including mitigation plans
to alleviate SOL and IROL violations, including the
L | yQa OAlFLOoAfAOE YR &a02LlS
- System real and reactive reserves (actual versus
required)
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StantaridARO052
ReliabilityCCoalidinatiahCumenttRay Qperatio

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

A To 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
Fff w/ Qa 6AGKAY OGOKS LYGISND2:

PIM©2011 155 11/1/2011



StantaridARO052
ReliabilityCCoalidinatiahCumenttRay Qperatio

Requirements:

A' LY LI NIHa 2F GKS aeaidasSy || L
Lwh[ QaX GKS w/ akKlFftt @g2NJ] LJ
assess and evaluate any interchange schedules that would
violate those limits

A For 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

A Coordinator shall ensure that all resources, including load
shedding, are available to address a potential or actual IROL
violation
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StantaridARO052
ReliabilityCCoalidinatiahCumenttRay Qperatio

Requirements:

A Balancing 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
A/ 22NRAYI 02N &aKFEf RANBOO (1
FaaAaltl yOS TNRBY YSAITIKOZNAY T
A Coprglirlatprvshall alsg issue,Ene,rgy Emergency Algrts as
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Standtard| RED05-2
ReliabilityCCoalidinatiahCumenttRay Qperatio

Requirements:

A Coordinator 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

A Insure that all information concerning G&éagnetic
Disturbance forecasts are disseminated among all
Transmission Operators and Balancing Authoriteasd assist
as needed in developing a required response

A Coordinator shall monitor system frequency and its Balancing
' dzUK2NAUASAaQ LISNFZNXYIF YOS RA
to CPM, BAAL, and DCS compliance
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StantaridARO052
ReliabilityCCoalidinatiahCumenttRay Qperatio

Requirements:

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

A Coordinator 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

A Coordinator will oversee all pending transmission and
generation outages with entities as needed in both +iwale
and nextday analysis
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Stantarid AIRO052
ReliabilityCCoalidinatiahCunrenttRay Qperaiio

Requirements:

A Coordinator shall assist its area Balancing Authorities in
I NN yIAYIT F2N FaaAadl yOS T NJ

A Coordinator 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

A Coordinator shall be aware of the impact of all armed Special
Protection Schemes as to its operation on irdeea flows

ACNIyayYArAaairzy hLSNI G2NER aKI ff
status change of a SPS such as degradation or a potential
failure to operate
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StantaridARO052
ReliabilityCCoalidinatiahCumenttRay Qperatio

Requirements:

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

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

A Coordinators shall make known to Transmission Service
t NEPOARSNEB { h[ Qa 2ZRldreah[ Qa & A
A For 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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StantaridARO052
ReliabilityCCoalidinatiahCumenttRay Qperatio

Requirements:

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

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

A For an actual violation, the Coordinator shall evaluate the

local and widearea impacts, both redlme 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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StantaridAROV052
ReliabilityCCoalidinatiahCumenttRay Qperatio

Definitions:

Aw/ L{Y wStAIlFLOAtAGE [/ 22NRAYI (:
to post messages and share operating information in real time

A Control Performance Measure: (CPM) Reliability Standard the
asSia GKS ftAYAGA 2F F . Ffl yO
over a specified time period

A Disturbance 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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StantaiidARO063
ReliahilityCCoardimatiahTransnission t:oading:Rel

Purpose:

A The 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

A Actions such as reconfiguration, redispatch, and load shed
shall be executed until relief through the TLR process has

been achieved
Applicability:
A Reliability Coordinators
A Transmission Operators
A Balancing Authorities
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StantaiidARO063
ReliahilityCCoardimatiahTransnission t:oading:Rel

Requirements:

A For a potential or actual SOL or IROL violation, the RC can
St SO0 SAUKSNI I af-@idel £ € 2N
transmission loading relief procedure

- Local is defined as regional, interregional, or
subregional

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

A Local relief can be used simultaneously with an
Interconnectionwide procedure, but the curtailments
directed by the Interconnecticwvide procedure shall take
precedence and be followed by the RC
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StantaiidARO063
ReliahilityCCoardimatiahTransnission t:oading:Rel

Requirements:

A Substitution of a local procedure for curtailments as directed
by the Interconnectiorwide procedure must be approved by
the NERC Operating Committee

A' LI2Y AYLIE SYSYyalFdaAaz2ys w/ Qa a
of the InterconnectioAwide procedure

A During implementation of relief procedures, and up to the
LI2ZAY(OG OKFO SYSNHSYyOé 0OGAz2Y
Authorities shall comply with interchange scheduling
standards IN-DO1 through IN7004
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Attachment-1IRO0063
TLRFProceduré Easterninterconnéacti

Purpose:

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

Applicability:

A Eastern Interconnection

Transmission Loading Relief Procedure:

A Initiation of the TLR procedure is the responsibility of
0KS wStAlFOATfAGE [/ 22NRAYF {2 NJ
own request or at the request of a TO
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Attachment-1IRO0063
TLRFProceduré Easterninterconnéacti

Transmission Loading Relief Procedure:
A 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
{ SNIBAOS t NPUARSNXQa& aeaidasSy ¢
ACKS w/ Aada y2i NBIldZANBR (02 7T
In their numerical order
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Attachment-1IRO0063
TLRFProceduré Easterninterconnéacti

Transmission Loading Relief Procedure:

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

Ab20ATFTAOFGOAZ2Y (2 w/ Qas ¢hQaxz
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-1IRO0063
TLRFProceduré Easterninterconnéacti

Transmission Loading Relief Procedure:

A Notification must be made, when entering and leaving any
TLR level to Transmission Operators and Balancing
Authorities

A The 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 TL|
procedure

- The Sink Balancing Authority whose transactions have
the largest impact on the constraint shall be notified
first
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Attachment-1IRO0063
TLRFProceduré Easterninterconnéacti

Transmission Loading Relief Procedure:
A Updates on the TLR event shall be done at least once
an hour, or when conditions change, by the initiating RC

A Updates to Coordinators will be done through the Reliability
| 22NRAY I G2NXRa LYTF2NXEFOGA2Y { ¢
A'"LIRFFGSa 2 ¢hQa yR .1 Qa gAf
Coordinator
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Attachment-1IRO0063
TLRFProceduré Easterninterconnéacti

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-1IRO0063
TLRFProceduré Easterninterconnéacti

Transmission Loading Relief Procedure:

A Causes of questionable results:
- Missing transactions that contribute to the constraint
- Transmission system topology change
- TDF matrix error

A Impacts of questionable results:
- Curtailment that has no/negative effect on constraint
- Curtailment that initiates a constraint elsewhere

ALT Y2ZNB O0KFIYy 2yS w/ A& Ayg2:
In agreement before any adjustments are made to the
Curtailment list
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Attachment-1IRO0063
TLRFProceduré Easterninterconnéacti

Transmission Loading Relief Procedure:

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

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

A Transactions that are linked to redispatch options are

protected from curtailment in accordance with the redispatch
provisions
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Attachment-1IRO0063
TLRFProceduré Easterninterconnéacti

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-1IRO0063
TLRFProceduré Easterninterconnéacti

Transmission Loading Relief Procedure:

A 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

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

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

A All TLR events shall be reported by the RC to the NERC Mark
Committee and Operating Reliability Subcommittee
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Attachment-1IRO0063
TLRFProceduré Easterninterconnéacti

Transmission Loading Relief Procedure:

A Transmission Operators and Balancing Authorities within
0KS w/ Qa ! NBFX |yR |ff 204KS!
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

A Market 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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Attadhment -IRO0063
TLRAProceduré Easterninterconnéctic

Transmission Loading Relief Procedure:

A Operating Reliability Subcommittee Review: based
2y Sy adzNAy3 LINRPLISNI AYLX SYSy
f SI NV SRE
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TLR Level 1: Notification of Reliability Coordinator of
Potential SOL or IROL Violations

A Issued when the transmission system is secure, but a
potential transmission or generation contingency or
other operating problem could cause a SOL or IROL violatior

Ab20AFTAOFOAZ2Y A& (02 |ttt w/ Qa
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transactions are posted in the IDC

Alftf FTFTFSOUSR w/ Qa akK2dzZ R OK.
Transactions are posted in the IDC
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