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FAC-002-3 — Facility Interconnection Studies

A. Introduction

1
2.
3.

5.

Title: Facility Interconnection Studies
Number: FAC-002-3

Purpose: To studythe impact of interconnecting new or materially modified
Facilities on the Bulk Electric System.

Applicability:
4.1. Functional Entities:
4.1.1 Planning Coordinator
4.1.2 Transmission Planner
4.1.3 Transmission Owner
4.1.4 Distribution Provider
4.1.5 GeneratorOwner
4.1.6 Applicable GeneratorOwner

4.1.6.1 Generator Owner with a fully executed Agreement to conduct a study
on the reliability impact of interconnecting a third party Facility to the
Generator Owner’s existing Facility that is usedto interconnect to the
Transmission system.
Effective Date: See Implementation Plan

B. Requirements and Measures

R1.

Each Transmission Planner and each Planning Coordinator shall study the reliability
impact of: (i) interconnecting new generation, transmission, or electricity end-user
Facilities and (ii) materially modifying existing interconnections of generation,
transmission, or electricity end-user Facilities. The following shall be studied:
[Violation Risk Factor: Medium] [Time Horizon: Long-term Planning]

1.1. The reliability impact of the new interconnection, or materially modified existing
interconnection, on affected system(s);

1.2. Adherenceto applicable NERC Reliability Standards; regional and Transmission
Owner planning criteria; and Facility interconnection requirements;

1.3. Steady-state, short-circuit, and dynamics studies, as necessary, to evaluate
system performance under both normal and contingency conditions; and

1.4. Study assumptions, system performance, alternatives considered, and
coordinated recommendations. While these studies may be performed
independently, the results shall be evaluated and coordinated by the entities
involved.
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M1.

R2.

Ma2.

R3.

Mm3.

R4.

MA4.

R5.

M5.

Each Transmission Planner or each Planning Coordinator shall have evidence (such as
study reports, including documentation of reliability issues) that it met all
requirementsin RequirementR1.

Each Generator Owner seekingto interconnect new generation Facilities, or to
materially modify existing interconnections of generation Facilities, shall coordinate
and cooperate on studies with its Transmission Planner or Planning Coordinator,
including but not limited to the provision of data as described in R1, Parts 1.1-1.4.
[Violation Risk Factor: Medium] [Time Horizon: Long-term Planning]

Each Generator Owner shall have evidence (such as documents containing the data
provided in response to the requests of the Transmission Planner or Planning
Coordinator) that it met all requirementsin RequirementR2.

Each Transmission Owner and each Distribution Provider seeking to interconnect new
transmission Facilities or electricity end-user Facilities, or to materially modify existing
interconnections of transmission Facilities or electricity end-user Facilities, shall
coordinate and cooperate on studies with its Transmission Planner or Planning
Coordinator, including but not limited to the provision of data as describedin R1,
Parts 1.1-1.4. [Violation Risk Factor: Medium] [Time Horizon: Long-term Planning]

Each Transmission Owner and each Distribution Provider shall have evidence (such as
documents containing the data provided in response to the requests of the
Transmission Planner or Planning Coordinator) that it met all requirementsin
RequirementR3.

Each Transmission Owner shall coordinate and cooperate with its Transmission
Planner or Planning Coordinator on studies regarding requested new or materially
modified interconnections to its Facilities, including but not limited to the provision of
data as described in R1, Parts 1.1-1.4. [Violation Risk Factor: Medium] [Time Horizon:
Long-term Planning]

Each Transmission Owner shall have evidence (such as documents containing the data
provided in response to the requests of the Transmission Planner or Planning
Coordinator) that it met all requirementsin RequirementR4.

Each applicable Generator Owner shall coordinate and cooperate with its
Transmission Planner or Planning Coordinator on studies regarding requested
interconnections to its Facilities, including but not limited to the provision of data as
described in R1, Parts 1.1-1.4. [Violation Risk Factor: Medium] [Time Horizon: Long-
term Planning]

Each applicable Generator Owner shall have evidence (such as documents containing
the data provided in response to the requests of the Transmission Planner or Planning
Coordinator) that it met all requirementsin RequirementR5.
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C. Compliance

1

Compliance Monitoring Process

1.1

1.2

1.3.

1.4.

Compliance Enforcement Authority

As definedin the NERC Rules of Procedure, “Compliance Enforcement Authority”
(CEA) means NERC or the Regional Entity in their respective roles of monitoring
and enforcing compliance with the NERC Reliability Standards.

Evidence Retention

The following evidence retention periods identify the period of time an entity is
required to retain specific evidence to demonstrate compliance. For instances
where the evidence retention period specified below is shorter than the time
since the last audit, the CEA may ask an entity to provide other evidence to show
that it was compliant for the full time period since the last audit.

The Planning Coordinator, Transmission Planner, Transmission Owner,
Distribution Provider, Generator Ownerand applicable Generator Owner shall
keep data or evidence to show compliance as identified below unless directed by
its CEA to retain specific evidence for a longer period of time as part of an
investigation:

The responsible entities shall retain documentation as evidence for three years.

If a responsible entity is found non-compliant, it shall keep information related
to the non-compliance until mitigation is complete and approved or for the time
specified above, whichever is longer.

The CEA shall keepthe last audit records and all requested and submitted
subsequentaudit records.

Compliance Monitoring and Assessment Processes:
Compliance Audit

Self-Certification

Spot Check

Compliance Investigation

Self-Reporting

Complaint

Additional Compliance Information

None
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Table of Compliance Elements

VRF Violation Severity Levels

Time
Horizon

Moderate VSL

High VSL

Severe VSL

Lower VSL

R1 Long-term Medium | The Transmission The Transmission The Transmission The Transmission

Planning Planner or Planning Planner or Planning Planner or Planning Planner or Planning
Coordinator studied Coordinator studied Coordinator studied Coordinator failed to
the reliability impact the reliability impact the reliability impact study the reliability
of: (i) interconnecting | of: (i) interconnecting | of: (i) interconnecting | impact of:
new generation, new generation, new generation, interconnecting new
transmission, or transmission, or transmission, or generation,
electricity end-user electricity end-user electricity end-user transmission, or
Facilities, and (ii) Facilities, and (ii) Facilities, and (ii) electricity end-user
materially modifying materially modifying materially modifying Facilities, and (ii)
existing existing existing materially modifying
interconnections of interconnections of interconnections of existing
generation, generation, generation, interconnections of,
transmission, or transmission, or transmission, or generation,
electricity end-user electricity end-user electricity end-user transmission, or
Facilities, but failed to | Facilities but failed to | Facilities but failed to | electricity end-user
study one of the Parts | study two of the Parts | study three of the Facilities.
(R, 1.1-1.4). (R1, 1.1-1.4). Parts (R1, 1.1-1.4).

R2 Long-term Medium | The GeneratorOwner | The GeneratorOwner | The GeneratorOwner | The GeneratorOwner

Planning seekingto seekingto seekingto seekingto
interconnect new interconnect new interconnect new interconnect new
generation Facilities, generation Facilities, generation Facilities, generation Facilities,
or to materially or to materially or to materially or to materially
modify existing modify existing modify existing modify existing
interconnections of interconnections of interconnections of interconnections of
generation Facilities, generation Facilities, generation Facilities, generation Facilities,
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Time
Horizon

VRF

Violation Severity Levels

Moderate VSL

SEVEIGRAE

‘ Lower VSL

coordinated and
cooperated on studies
with its Transmission
Planner or Planning
Coordinator, but
failed to provide data
necessaryto perform
studies as described in
one of the Parts (R1,
1.1-1.4).

coordinated and
cooperated on studies
with its Transmission
Planner or Planning
Coordinator, but
failed to provide data
necessary to perform
studies as described in
two of the Parts (R1,
1.1-1.4).

High VSL

coordinated and
cooperated on studies
with its Transmission
Planner or Planning
Coordinator, but failed
to provide data
necessary to perform
studies as described in
three of the Parts (R1,
1.1-1.4).

failed to coordinate
and cooperate on
studies with its
Transmission Planner
or Planning
Coordinator.

R3

Long-term
Planning

Medium

The Transmission
Owner or Distribution
Provider seekingto
interconnect new
transmission Facilities
or electricity end-user
Facilities, or to
materially modify
existing
interconnections of
transmission Facilities
or electricity end-user
Facilities, coordinated
and cooperated on
studies with its
Transmission Planner
or Planning

Coordinator, but

The Transmission
Owner, or Distribution
Provider seekingto
interconnect new
transmission Facilities
or electricity end-user
Facilities, or to
materially modify
existing
interconnections of
transmission Facilities
or electricity end-user
Facilities, coordinated
and cooperated on
studies with its
Transmission Planner
or Planning
Coordinator, but

The Transmission
Owner or Distribution
Provider seekingto
interconnect new
transmission Facilities
or electricity end-user
Facilities, or to
materially modify
existing
interconnections of
transmission Facilities
or electricity end-user
Facilities, coordinated
and cooperated on
studies with its
Transmission Planner
or Planning
Coordinator, but failed

The Transmission
Owner, or Distribution
Provider seekingto
interconnect new
transmission Facilities
or electricity end-user
Facilities, or to
materially modify
existing
interconnections of
transmission Facilities
or electricity end-user
Facilities, failed to
coordinate and
cooperate on studies
with its Transmission
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Time
Horizon

VRF

Violation Severity Levels

Moderate VSL

High VSL

SEVEIGRAE

‘ Lower VSL

failed to provide data | failed to provide data | to provide data Planner or Planning
necessaryto perform | necessaryto perform | necessaryto perform | Coordinator.
studies as described in | studies as described in | studies as described in
one of the Parts (R1, two of the Parts (R1, three of the Parts (R1,
1.1-1.4). 1.1-1.4). 1.1-1.4).
. The Transmission The Transmission The Transmission The Transmission
R4 Long-term Medium . ; ; i

Planning Owner coordinated Owner coordinated Owner coordinated Owne.rfalled to
and cooperated on and cooperated on and cooperated on coordinate and
studies with its studies with its studies with its cooperate on studies
Transmission Planner | Transmission Planner | Transmission Planner | with its Transmission
or Planning or Planning or Planning Planner or Planning
Coordinator regarding | Coordinator regarding | Coordinator regarding | Coordinator regarding
requested new or requested new or requested new or requested new or
materially modified materially modified materially modified materially modified
interconnections to its | interconnections to its | interconnections to its | interconnections to its
Facilities, but failed to | Facilities, but failed to | Facilities, but failed to | Facilities.
provide data provide data provide data
necessaryto perform | necessaryto perform | necessaryto perform
studies as described in | studies as described in | studies as described in
one of the Parts (R1, two of the Parts (R1, three of the Parts (R1,
1.1-1.4). 1.1-1.4). 1.1-1.4).

RS Long-term | Medium The applicable The applicable The applicable The applicable

Planning GeneratorOwner GeneratorOwner GeneratorOwner ngeratorOwher
coordinated and coordinated and coordinated and failed to coordinate
cooperated on studies | cooperated on studies | cooperated on studies | and cooperate on
with its Transmission with its Transmission with its Transmission studies with its
Planner or Planning Planner or Planning Planner or Planning Transmission Planner
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Time

VRF ‘
Horizon

Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

Coordinator regarding
requested
interconnections to its
Facilities, but failed to
provide data
necessaryto perform
studies as described in
one of the Parts (R1,
1.1-1.4).

Coordinator regarding
requested
interconnections to its
Facilities, but failed to
provide data
necessaryto perform
studies as described in
two of the Parts (R1,
1.1-1.4).

Coordinator regarding
requested
interconnections to its
Facilities, but failed to
provide data
necessary to perform
studies as described in
three of the Parts (R1,
1.1-1.4).

or Planning
Coordinator regarding
requested
interconnections to its
Facilities.
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D. Regional Variances

None.

E. Interpretations

None.

F. Associated Documents

None
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Application Guidelines

Guidelinesand Technical Basis

Entities should have documentation to support the technical rationale for determining whether
an existing interconnection was “materially modified.” Recognizing that what constitutes a
“material modification” will vary from entity to entity, the intent is for this determination to be

based on engineering judgment.

Version History

Change
Tracking

Version

0 April 1, 2005

Effective Date

New

0 January 13, 2006

Removed duplication of “Regional
Reliability Organizations(s).

Errata

1 August 5, 2010

Modified to address Order No. 693
Directives contained in paragraph
693.

Adopted by the NERC Board of
Trustees.

Revised

1 February 7, 2013

R2 and associated elements
approved by NERC Board of Trustees
for retirement as part of the
Paragraph 81 project(Project 2013-
02) pending applicable regulatory
approval.

1 November21, 2013

R2 and associated elements
approved by FERC for retirementas
part of the Paragraph 81 project
(Project 2013-02)

Revisions to implementthe
recommendations of the FAC Five-
Year Review Team.

Revision under
Project 2010-02

2 August 14, 2014

Adopted by the Board of Trustees.

2 November6, 2014

FERC letter orderissued approving
FAC-002-2.

3 February 6, 2020

Adopted by NERC Board of Trustees.

Revisions under
Project 2017-07
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Application Guidelines

3 October 30, 2020 FERC order approving order
approving FAC-002-3. Docket No.
RD20-4-000

3 April 1, 2021 Effective Date
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Appendix FAC-002-3-QC-1
Specific provisions applicable in Québec for standard
FAC-002-3 — Facility Interconnection Studies

This appendix establishes specific provisions for the application of the standard in Québec. Provisions of
the standard and of this appendix must be read jointly for comprehension and interpretation purposes.
Where the standard and appendix differ, the appendix shall prevail.

A. Introduction

1.

2
3.
4

Title: No specific provision
Number: No specific provision
Purpose: No specific provision
Applicability:

4.1. Functional Entities
No specific provision
Facilities
For the purposes of the standard, Transmission facilities, Generation facilities and End-user
facilities are defined as follow:
Transmission facilities:
e Transmission System operated at 44 kV or above ;
e Any lines from the Transmission System operated at 44 kV or above ;
e Transmission facility operated at 44 kV and above, connected to the Main
Transmission System (RTP).
Generation facilities:
e Any generation facility with an installed capacity of 50 MVA or greater ;

e Any generation facility connected to the Main Transmission System (RTP).

End-user facilities:
e Addition of a line feeder at 25 kV in a Distribution substation ;

e New connection of an Industrial Customer operated at 44 kV and above, connected to
the Main Transmission System (RTP).

Effective Date:

5.1.  Adoption of the standard by the Régie de 1’énergie: June 28, 2022
5.2.  Adoption of the appendix by the Régie de 1’énergie: June 28, 2022
5.3.  Effective date of the standard and of its appendix in Québec: October 1, 2022

B. Requirements and Measures

No specific provision

C. Compliance

1.

Compliance Monitoring Process
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Appendix FAC-002-3-QC-1
Specific provisions applicable in Québec for standard
FAC-002-3 — Facility Interconnection Studies

1.1.

1.2.

1.3.

1.4.

Compliance Enforcement Authority

In Québec, “Compliance Enforcement Authority” means the Régie de 1’énergie in its
role of monitoring and enforcing compliance with respect to the Reliability Standard
and to this appendix.

Evidence Retention
No specific provision
Compliance Monitoring and Assessment Processes

The Régie de I’énergie establishes the monitoring processes used to evaluate data or
information for the purpose of determining compliance or non-compliance with the
Reliability Standard and with this appendix.

Additional Compliance Information

No specific provision

Table of Compliance Elements

No specific provision

D. Regional Variances

No specific provision

E. Interpretation

No specific provision

F. Associated Documents

No specific provision

Version History

Version

Date Action Change Tracking

1

June 28, 2022 New appendix as per decision D-2022-085 | New
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IRO-010-3 — Reliability Coordinator Data Specification and Collection

A. Introduction

1
2.
3.

Title: Reliability Coordinator Data Specification and Collection

Number: IRO-010-3

Purpose: To preventinstability, uncontrolled separation, or Cascading outages that
adversely impact reliability, by ensuring the Reliability Coordinator has the data it needs
to monitor and assess the operation of its Reliability Coordinator Area.

Applicability

4.1. Reliability Coordinator.
4.2. Balancing Authority.
4.3. GeneratorOwner.

4.4. GeneratorOperator.
4.5. Transmission Operator.
4.6. Transmission Owner.
4.7. Distribution Provider.

Effective Date: See Implementation Plan.

B. Requirements

R1.

The Reliability Coordinator shall maintain a documented specification for the data
necessary for it to performits Operational Planning Analyses, Real-time monitoring,
and Real-time Assessments. The data specification shall include but not be limited to:
(Violation Risk Factor: Low) (Time Horizon: Operations Planning)

1.1. A list of data and information needed by the Reliability Coordinator to
support its Operational Planning Analyses, Real-time monitoring, and Real-
time Assessmentsincluding non-BES data and external network data, as
deemed necessary by the Reliability Coordinator.

1.2, Provisions for notification of current Protection System and Special Protection
System status or degradation that impacts System reliability.

1.3. A periodicity for providing data.
1.4. The deadline by which the respondentis to provide the indicated data.

M1. The Reliability Coordinator shall make available its dated, current, in force

R2.

documented specification for data.

The Reliability Coordinator shall distribute its data specification to entities that have
data required by the Reliability Coordinator’s Operational Planning Analyses, Real-
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time monitoring, and Real-time Assessments. (Violation Risk Factor: Low) (Time
Horizon: Operations Planning)

M2. The Reliability Coordinator shall make available evidence that it has distributed its
data specification to entities that have data required by the Reliability Coordinator’s
Operational Planning Analyses, Real-time monitoring, and Real-time Assessments. This
evidence could include but is not limited to web postings with an electronic notice of
the posting, dated operator logs, voice recordings, postal receipts showing the
recipient, date and contents, or e-mail records.

R3. Each Reliability Coordinator, Balancing Authority, Generator Owner, Generator
Operator, Transmission Operator, Transmission Owner, and Distribution Provider
receiving a data specification in Requirement R2 shall satisfy the obligations of the
documented specifications using: (Violation Risk Factor: Medium) (Time Horizon:
Operations Planning, Same-Day Operations, Real-time Operations)

3.1 A mutually agreeable format
3.2 A mutually agreeable process for resolving data conflicts
3.3 A mutually agreeable security protocol

M3. The Reliability Coordinator, Balancing Authority, Generator Owner, Generator
Operator, Reliability Coordinator, Transmission Operator, Transmission Owner, and
Distribution Provider receiving a data specification in Requirement R2 shall make
available evidence that it satisfied the obligations of the documented specification
using the specified criteria. Such evidence could include but is not limited to
electronic or hard copies of data transmittals or attestations of receiving entities.
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C. Compliance

1

Compliance Monitoring Process

1.1. Compliance Enforcement Authority

As definedin the NERC Rules of Procedure, “Compliance Enforcement Authority”
(CEA) means NERC or the Regional Entity in their respective roles of monitoring and
enforcing compliance with the NERC Reliability Standards.

1.2 Compliance Monitoring and Assessment Processes

As definedin the NERC Rules of Procedure, “Compliance Monitoring and Assessment
Processes” refers to the identification of the processesthat will be usedto evaluate
data or information for the purpose of assessing performance or outcomes with the
associated reliability standard.

1.3. Data Retention

The Reliability Coordinator, Balancing Authority, Generator Owner, Generator
Operator, Transmission Operator, Transmission Owner, and Distribution Provider
shall each keep data or evidence to show compliance as identified below unless
directed by its Compliance Enforcement Authority to retain specific evidence for a
longer period of time as part of an investigation:

The Reliability Coordinator shall retain its dated, current, in force documented
specification for the data necessary for it to perform its Operational Planning
Analyses, Real-time monitoring, and Real-time AssessmentsforRequirementR1,
Measure M1 as well as any documentsin force since the last compliance audit.

The Reliability Coordinator shall keep evidence for three calendar years that it has
distributed its data specification to entities that have data required by the Reliability
Coordinator’s Operational Planning Analyses, Real-time monitoring, and Real-time
Assessments for Requirement R2, Measure M2.

Each Reliability Coordinator, Balancing Authority, Generator Owner, Generator
Operator, Transmission Operator, Transmission Owner, and Distribution Provider
receiving a data specification shall retain evidence for the most recent 90-calendar
days that it has satisfied the obligations of the documented specifications in
accordance with RequirementR3 and Measurement M3.

The Compliance Enforcement Authority shall keep the last audit records and all
requested and submitted subsequent audit records.

1.4. Additional Compliance Information

None.
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Table of Compliance Elements

Time
Horizon

Violation Severity Levels

Moderate

Severe

R1

Operations
Planning

Low

The Reliability
Coordinator did not
include one of the
parts (Part 1.1 through
Part 1.4) of the
documented
specification for the
data necessaryforit to
perform its
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

The Reliability
Coordinator did not
include two of the
parts (Part 1.1
through Part 1.4) of
the documented
specification for the
data necessaryforit
to perform its
Operational Planning
Analyses, Real-time
monitoring, and
Real-time
Assessments.

High

The Reliability
Coordinator did
not include three
of the parts (Part
1.1 through Part
1.4) of the
documented
specification for
the data necessary
forit to performits
Operational
Planning Analyses,
Real-time
monitoring, and
Real-time
Assessments.

The Reliability
Coordinator did not
include any of the
parts (Part 1.1
through Part 1.4) of
the documented
specification for the
data necessary for
it to perform its
Operational
Planning Analyses,
Real-time
monitoring, and
Real-time
Assessments.

OR,

The Reliability
Coordinator did not
have a documented
specification for the
data necessary for
it to perform its
Operational
Planning Analyses,
Real-time
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Time
Horizon

Violation Severity Levels

Moderate

Severe

monitoring, and

Real-time
Assessments.

For the Requirement R2 VSLs only, the intent of the SDT is to start with the Severe VSL first and then to work your way to the
left until you find the situation that fits. In this manner, the VSL will not be discriminatory by size of entity. If a small entity has
just one affected reliability entity to inform, the intent is that that situation would be a Severe violation.

R2 Operations
Planning

Low

The Reliability
Coordinator did not
distribute its data
specification as
developedin
RequirementR1 to
one entity, or 5% or
less of the entities,
whichever is greater,
that have data
required by the
Reliability
Coordinator’s
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

The Reliability
Coordinator did not
distribute its data
specification as
developedin
RequirementR1 to
two entities, or more
than 5% and less
than or equal to 10%
of the reliability
entities, whicheveris
greater, that have
data required by the
Reliability
Coordinator’s
Operational Planning
Analyses, and Real-
time monitoring, and

The Reliability
Coordinator did
not distribute its
data specification
as developedin
RequirementR1 to
three entities, or
more than 10%
and less than or
equal to 15% of the
reliability entities,
whichever is
greater, that have
data required by
the Reliability
Coordinator’s
Operational
Planning Analyses,
Real-time

The Reliability
Coordinator did not
distribute its data
specification as
developedin
RequirementR1 to
four or more
entities, or more
than 15% of the
entities, whichever
is greater, that have
data required by
the Reliability
Coordinator’s
Operational
Planning Analyses,
Real-time
monitoring, and
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Time
Horizon

Violation Severity Levels

Moderate

Severe

Real-time
Assessments.

monitoring, and
Real-time
Assessments.

Real-time

Assessments.

R3

Operations
Planning,
Same-Day
Operations,
Real-time
Operations

Medium

The responsible entity
receiving a data
specification in
RequirementR2
satisfied the
obligations of the
documented
specifications for data
but failed to follow
one of the criteria
shown in Parts 3.1 -
3.3.

The responsible
entity receiving a

data specification in

RequirementR2
satisfied the
obligations of the
documented
specifications for
data but failed to
follow two of the
criteria shownin
Parts 3.1 —3.3.

The responsible
entity receiving a
data specification
in RequirementR2
satisfied the
obligations of the
documented
specifications for
data but failed to
follow any of the
criteria shownin
Parts 3.1 —3.3.

The responsible
entity receiving a
data specification in
RequirementR2 did
not satisfy the
obligations of the
documented
specifications for
data.
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D. Regional Variances
None
E. Interpretations

None

F. Associated Documents

None

Version History

Version Action Change Tracking
1 October 17, 2008 Adopted by Board of Trustees New
la August 5, 2009 Added Appendix 1: Interpretation of Addition
R1.2 and R3 as approved by Board of
Trustees
la March 17, 2011 Order issued by FERC approving IRO-
010-1a (approval effective 5/23/11)
1a November19, 2013 | Updated VRFs based on June 24, 2013
approval
2 April 2014 Revisions pursuant to Project 2014-03
2 November13, 2014 | Adopted by NERC Board of Trustees Revisions under Project
2014-03
2 November 19, 2015 | FERC approved IRO-010-2. Docket No.
RM15-16-000
3 February 6, 2020 Adopted by NERC Board of Trustees Revisions under Project
2017-07
3 October 30, 2020 FERC order approving IRO-010-3. Docket
No. RD20-4-000
3 April 1, 2021 Effective Date
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Guidelines and Technical Basis

Rationale:

During development of this standard, text boxes were embedded within the standard to explain
the rationale for various parts of the standard. Upon BOT adoption, the text from the rationale
text boxes was moved to this section.

Rationale for Definitions:

Changes made to the proposed definitions were made in order to respondto issues raised in
NOPR paragraphs 55, 73, and 74 dealing with analysis of SOLs in all time horizons, questionson
Protection Systems and Special Protection Systems in NOPR paragraph 78, and
recommendations on phase angles from the SW Outage Report (recommendation 27). The
intent of such changes is to ensure that Real-time Assessments contain sufficient details to result
in an appropriate level of situational awareness. Some examples include: 1) analyzing phase
angles which may result in the implementation of an Operating Plan to adjust generation or
curtail transactions so that a Transmission facility may be returned to service, or 2) evaluating
the impact of a modified Contingency resulting from the status change of a Special Protection
Scheme from enabled/in-service to disabled/out-of-service.

Rationale for Applicability Changes:
Changes were made to applicability based on IRO FYRT recommendation to address the needfor
UVLS and UFLS information in the data specification.

The Interchange Authority was removed because activities in the Coordinate Interchange
standards are performed by software systems and not a responsible entity. The software, not a
functional entity, performs the task of accepting and disseminating interchange data between
entities. The Balancing Authority is the responsible functional entity for these tasks.

The Planning Coordinator and Transmission Planner were removed from Draft 2 as those entities
would not be involved in a data specification concept as outlined in this standard.

Rationale:

Proposed Requirement R1, Part 1.1:
Is in response to issues raised in NOPR paragraph 67 on the need for obtaining non-BES and
external network data necessary for the Reliability Coordinator to fulfill its responsibilities.

Proposed Requirement R1, Part 1.2:
Isin response to NOPR paragraph 78 on relay data.

Proposed Requirement R3, Part 3.3:

Is in response to NOPR paragraph 92 where concerns were raised about data exchange through
secured networks.
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Corresponding changes have been made to proposed TOP-003-3.
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Appendix IRO-010-3-QC-1
Specific provisions applicable in Québec for standard {RG-010-3
IRO-010-3 Reliability Coordinator Data Specification and Collection

This appendix establishes specific provisions for the application of the standard in Québec. Provisions of
the standard and of this appendix must be read jointly for the comprehension and interpretation purposes.
Where the standard and appendix differ, the appendix shall prevail.

A. Introduction

1.

2.
3.
4

Title: No specific provision
Number:  No specific provision
Purpose:  No specific provision
Applicability:

Functional Entities

No specific provision

Facilities

This standard applies to the facilities of the Main Transmission System (RTP) and, for
requirement R1, to the facilities designated under this requirement.

Effective Date :

5.1. Adoption of the standard by the Régie de 1’énergie: June 28, 2022

5.2.  Adoption of the appendix by the Régie de 1’énergie: June 28, 2022

5.3.  Effective date of the standard and of its appendix in Québec: October 1, 2022

B. Requirements

Specific provision applicable to requirement R1 (1.1):
The expression “non BES” is replaced by “non RTP”.

C. Compliance

1.

Compliance Monitoring Process
1.1. Compliance Enforcement Authority

In Québec, “Compliance Enforcement Authority” means the Régie de I’énergie in its
roles of monitoring and enforcing compliance with respect to the Reliability Standard
and to this appendix..

1.2.  Compliance Monitoring and Assessment Processes

The Régie de I’énergie establishes the monitoring processes used to evaluate data or
information for the purpose of determining compliance or non-compliance with the
Reliability Standard and with this appendix.

1.3. Data Retention
No specific provision

1.4. Additional Compliance Information
No specific provision

Table of Compliance Elements

No specific provision
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Specific provisions applicable in Québec for standard {RG-010-3
IRO-010-3 Reliability Coordinator Data Specification and Collection

D. Regional Variances

No specific provision
E. Interpretations

No specific provision
F. Associated Documents

No specific provision
Guidelines and Technical Basis

No specific provision

Version History

Revision Date Action Change Tracking

1 June 28, 2022 New appendix as per decision D-2022-085 | New
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A. Introduction

1
2.
3.

5.

Title: Demand and Energy Data
Number: MOD-031-3
Purpose: To provide authority for applicable entities to collect Demand, energy

and related data to support reliability studiesand assessmentsand to enumerate the
responsibilities and obligations of requestors and respondents of that data.

Applicability:
4.1. Functional Entities:
4.1.1 Planning Coordinator
4.1.2 Transmission Planner
4.1.3 Balancing Authority
4.1.4 Resource Planner
4.1.5 Distribution Provider

Effective Date: See Implementation Plan.

B. Requirements and Measures

R1.

Each Planning Coordinator or Balancing Authority that identifies a needfor the
collection of Total Internal Demand, Net Energy for Load, and Demand Side
Management data shall develop and issue a data requestto the applicable entities in
its area. The data requestshall include: [Violation Risk Factor: Medium] [Time
Horizon: Long-term Planning]

1.1. Alist of Transmission Planners, Balancing Authorities, and Distribution Providers
that are required to provide the data (“Applicable Entities”).

1.2. Atimetable for providing the data. (A minimum of 30 calendar days must be
allowed for respondingto the request).

1.3. Arequestto provide any or all of the following actual data, as necessary:
1.3.1. Integrated hourly Demands in megawattsfor the prior calendar year.

1.3.2. Monthly and annual integrated peak hour Demands in megawatts for the
prior calendar year.

1.3.2.1.  If the annual peak hour actual Demand varies due to weather-
related conditions (e.g., temperature, humidity or wind
speed), the Applicable Entity shall also provide the weather
normalized annual peak hour actual Demand for the prior
calendar year.
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1.3.3. Monthly and annual Net Energy for Load in gigawatt hours for the prior
calendar year.

1.3.4. Monthly and annual peak hour controllable and dispatchable Demand
Side Managementunder the control or supervision of the System
Operator in megawatts for the prior calendar year. Three values shall be
reported for each hour: 1) the committed megawatts (the amount under
control or supervision), 2) the dispatched megawatts (the amount, if any,
activated for use by the System Operator), and 3) the realized megawatts
(the amount of actual demand reduction).

1.4. Arequestto provide any or all of the following forecast data, as necessary:

1.5.

1.4.1. Monthly peak hour forecast Total Internal Demands in megawatts for the
nexttwo calendar years.

1.4.2. Monthly forecast Net Energy for Load in gigawatthours for the nexttwo
calendar years.

1.4.3. Peak hour forecast Total Internal Demands (summer and winter) in
megawatts for ten calendar years into the future.

1.4.4. Annualforecast Net Energy for Load in gigawatthours for ten calendar
years into the future.

1.4.5. Total and available peak hour forecast of controllable and dispatchable
Demand Side Management (summer and winter), in megawatts, under
the control or supervision of the System Operator for ten calendar years
into the future.

A requestto provide any or all of the following summary explanations, as
necessary,:

1.5.1. The assumptions and methods usedin the development of aggregated
Peak Demand and Net Energy for Load forecasts.

1.5.2. The Demand and energy effects of controllable and dispatchable Demand
Side Management under the control or supervision of the System
Operator.

1.5.3. How Demand Side Management is addressed in the forecasts of its Peak
Demand and annual Net Energy for Load.

1.5.4. How the controllable and dispatchable Demand Side Management
forecast compares to actual controllable and dispatchable Demand Side
Managementfor the prior calendar year and, if applicable, how the
assumptions and methods for future forecasts were adjusted.

1.5.5. How the peak Demand forecast compares to actual Demand for the prior
calendar year with due regard to any relevant weather-related variations
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M1.

R2.

M2.

R3.

M3.

R4.

(e.g., temperature, humidity, or wind speed) and, if applicable, how the
assumptions and methods for future forecasts were adjusted.

The Planning Coordinator or Balancing Authority shall have a dated data request,
either in hardcopy or electronic format, in accordance with RequirementR1.

Each Applicable Entity identified in a data requestshall provide the data requested by
its Planning Coordinator or Balancing Authority in accordance with the data request
issued pursuant to Requirement R1. [Violation Risk Factor: Medium] [Time Horizon:
Long-term Planning]

Each Applicable Entity shall have evidence, such as dated e-mails or dated transmittal
letters that it provided the requested data in accordance with Requirement R2.

The Planning Coordinator or the Balancing Authority shall provide the data listed
under RequirementR1 Parts 1.3 through 1.5 for their area to the applicable Regional
Entity within 75 calendar days of receiving a request for such data, unless otherwise
agreed upon by the parties. [Violation Risk Factor: Medium] [Time Horizon: Long-term
Planning]

Each Planning Coordinator or Balancing Authority, shall have evidence, such as dated
e-mails or dated transmittal letters that it provided the data requested by the
applicable Regional Entity in accordance with Requirement R3.

Any Applicable Entity shall, in response to a written request for the data included in
parts 1.3-1.5 of Requirement R1 from a Planning Coordinator, Balancing Authority,
Transmission Planner or Resource Planner with a demonstrated need for such datain
order to conduct reliability assessments of the Bulk Electric System, provide or
otherwise make available that data to the requestingentity. This requirementdoes
not modify an entity’s obligation pursuant to Requirement R2 to respond to data
requestsissued by its Planning Coordinator or Balancing Authority pursuant to
Requirement R1. Unlessotherwise agreed upon, the Applicable Entity: [Violation Risk
Factor: Medium] [Time Horizon: Long-term Planning]

e shall not be required to alter the format in which it maintains or uses the data;

e shall provide the requested data within 45 calendar days of the written
request, subjectto part 4.1 of this requirement; unless providing the
requested data would conflict with the Applicable Entity’s confidentiality,
regulatory, or security requirements

4.1. If the Applicable Entity does not provide data requested because (1) the
requesting entity did not demonstrate a reliability need for the data; or (2)
providing the data would conflict with the Applicable Entity’s confidentiality,
regulatory, or security requirements, the Applicable Entity shall, within 30
calendar days of the written request, provide a written response to the
requesting entity specifying the data that is not being provided and on what
basis.
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MA4. Each Applicable Entity identified in Requirement R4 shall have evidence such as dated
e-mails or dated transmittal letters that it provided the data requested or provided a

written response specifying the data that is not being provided and the basis for not
providing the data in accordance with Requirement R4.
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C. Compliance
1 Compliance Monitoring Process
1.1. Compliance Enforcement Authority

As definedin the NERC Rules of Procedure, “Compliance Enforcement Authority”
means NERC or the Regional Entity in their respective roles of monitoring and
enforcing compliance with the NERC Reliability Standards.

a. Evidence Retention

The following evidence retention periods identify the period of time an entity is
required to retain specific evidence to demonstrate compliance. For instances
where the evidence retention period specified below is shorter than the time
since the last audit, the Compliance Enforcement Authority may ask an entity to
provide other evidence to show that it was compliant for the full time period
since the last audit.

The Applicable Entity shall keep data or evidence to show compliance with
Requirements R1 through R4, and Measures M1 through M4, since the last audit,
unless directed by its Compliance Enforcement Authority to retain specific
evidence for a longer period of time as part of an investigation.

If an Applicable Entity is found non-compliant, it shall keep information related
to the non-compliance until mitigation is complete and approved, or for the time
specified above, whichever is longer.

The Compliance Enforcement Authority shall keep the last audit records and all
requested and submitted subsequent audit records.

b. Compliance Monitoring and Assessment Processes:
Compliance Audit
Self-Certification
Spot Checking
Compliance Investigation
Self-Reporting
Complaint
c. Additional Compliance Information

None

Page 5 of 11



MOD-031-3 — Demand and Energy Data

Table of Compliance Elements

R# Time Horizon

VRF

Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

SEVEIGCRA]E

R1 Long-term
Planning

Medium

N/A

N/A

N/A

The Planning Coordinator
or Balancing Authority
developedand issued a
data request but failed to
include either the entity(s)
necessaryto provide the
data or the timetable for
providing the data.

R2 Long-term
Planning

Medium

The Applicable Entity,
as definedin the data
requestdevelopedin
RequirementR1, failed
to provide all of the
data requestedin
RequirementR1 part
1.5.1 through part
1.5.5

OR

The Applicable Entity,
as definedin the data
requestdevelopedin
RequirementR1,
provided the data
requestedin
RequirementR1, but

The Applicable Entity,
as definedin the data
requestdevelopedin
RequirementR1, failed
to provide one of the
requesteditems in
RequirementR1 part
1.3.1 through part
1.34

OR

The Applicable Entity,
as definedin the data
requestdevelopedin
RequirementR1, failed
to provide one of the
requesteditems in
RequirementR1 part

The Applicable Entity,
as definedin the data
requestdevelopedin
RequirementR1, failed
to provide two of the
requesteditemsin
RequirementR1 part
1.3.1 through part
1.3.4

OR

The Applicable Entity,
as definedin the data
requestdevelopedin
RequirementR1, failed
to provide two of the
requesteditemsin
RequirementR1 part

The Applicable Entity, as
definedin the data request
developedin Requirement
R1, failed to provide three
or more of the requested
items in RequirementR1
part 1.3.1 through part
1.34

OR

The Applicable Entity, as
definedin the data request
developedin Requirement
R1, failed to provide three
or more of the requested
items in RequirementR1
part 1.4.1 through part
1.4.5
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did so after the date
indicated in the
timetable provided
pursuant to
RequirementR1 part
1.2 but prior to 6 days
after the date
indicated in the
timetable provided
pursuant to
RequirementR1 part
1.2.

1.4.1 through part
1.4.5

OR

The Applicable Entity,
as definedin the data
requestdevelopedin
RequirementR1,
provided the data
requestedin
RequirementR1, but
did so 6 days after the
date indicated in the
timetable provided
pursuant to
RequirementR1 part
1.2 but prior to 11
days after the date
indicated in the
timetable provided
pursuant to
RequirementR1 part
1.2

1.4.1 through part
1.4.5

OR

The Applicable Entity,
as definedin the data
requestdevelopedin
RequirementR1,
provided the data
requestedin
RequirementR1, but
did so 11 days after
the date indicated in
the timetable provided
pursuant to
RequirementR1 part
1.2 but prior to 15
days after the date
indicated in the
timetable provided
pursuant to
RequirementR1 part
1.2.

OR

The Applicable Entity, as
definedin the data request
developedin Requirement
R1, failed to provide the
data requestedin the
timetable provided
pursuant to Requirement
R1 prior to 16 days after
the date indicated in the
timetable provided
pursuant to Requirement
R1 part 1.2.

R3

Long-term
Planning

Medium

The Planning
Coordinator or
Balancing Authority, in
response to a request
by the Regional Entity,
made available the
data requested, but
did so after 75 days

The Planning
Coordinator or
Balancing Authority, in
response to a request
by the Regional Entity,
made available the
data requested, but
did so after 80 days

The Planning
Coordinator or
Balancing Authority, in
response to a request
by the Regional Entity,
made available the
data requested, but
did so after 85 days

The Planning Coordinator
or Balancing Authority, in
response to a request by
the Regional Entity, failed
to make available the data
requested prior to 91 days
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from the date of
request but prior to 81
days from the date of
the request.

from the date of
request but prior to 86
days from the date of
the request.

from the date of
request but prior to 91
days from the date of
the request.

or more from the date of
the request.

R4

Long-term
Planning

Medium

The Applicable Entity
provided or otherwise
made available the
data to the requesting
entity but did so after
45 days from the date
of requestbut prior to
51 days from the date
of the request

OR

The Applicable Entity
that is not providing
the data requested
provided a written
response specifying
the data that is not
being provided and on
what basis but did so
after 30 days of the
written request but
prior to 36 days of the
written request.

The Applicable Entity
provided or otherwise
made available the
data to the requesting
entity but did so after
50 days from the date
of requestbut prior to
56 days from the date
of the request

OR

The Applicable Entity
that is not providing
the data requested
provided a written
response specifying
the data that is not
being provided and on
what basis but did so
after 35 days of the
written request but
prior to 41 days of the
written request.

The Applicable Entity
provided or otherwise
made available the
data to the requesting
entity but did so after
55 days from the date
of requestbut prior to
61 days from the date
of the request

OR

The Applicable Entity
that is not providing
the data requested
provided a written
response specifying
the data that is not
being provided and on
what basis but did so
after 40 days of the
written request but
prior to 46 days of the
written request.

The Applicable Entity failed
to provide or otherwise
make available the data to
the requesting entity
within 60 days from the
date of the request

OR

The Applicable Entity that
is not providing the data
requested failed to provide
a written response
specifying the data that is
not being provided and on
what basis within 45 days
of the written request.
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D. Regional Variances

None.

E. Interpretations

None.

F. Associated Documents

None.

Version History

Version

Change Tracking

1 May 6, 2014 Adopted by the NERC Board
of Trustees
1 February 19, FERC order approving MOD-
2015 031-1
2 November5, Adopted by the NERC Board
2015 of Trustees
2 February 18, FERC order approving MOD-
2016 031-2. Docket No. RD16-1-
000
3 February 6, Adopted by the NERC Board Revisions under Project 2017-
2020 of Trustees 07
3 October FERC order approving
30,2020 MOD-031-3 Docket No.
RD20-4-000
3 April 1, 2021 Effective Date
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Guidelines and Technical Basis

Rationale

During development of this standard, text boxes were embedded within the standard to explain
the rationale for various parts of the standard. Upon BOT approval, the text from the rationale
text boxeswas moved to this section.

Rationale for R1:

Rationale for R1: To ensure that when Planning Coordinators (PCs) or Balancing Authorities
(BAs) request data (R1), they identify the entities that must provide the data (Applicable Entity
in part 1.1), the data to be provided (parts 1.3 — 1.5) and the due dates (part 1.2) for the
requested data.

For Requirement R1 part 1.3.2.1, if the Demand does not vary due to weather-related
conditions (e.g., temperature, humidity or wind speed), or the weatherassumed in the forecast
was the same as the actual weather, the weather normalized actual Demand will be the same
as the actual demand reported for RequirementR1 part 1.3.2. Otherwise the annual peak hour
weathernormalized actual Demand will be differentfrom the actual demand reported for
RequirementR1 part 1.3.2.

Balancing Authorities are included here to reflect a practice in the WECC Region where BAs are
the entity that perform this requirementin lieu of the PC.

Rationale for R2:

This requirement will ensure that entities identified in RequirementR1, as responsible for
providing data, provide the data in accordance with the details described in the data request
developedin accordance with RequirementR1. In no eventshall the Applicable Entity be
required to provide data under this requirementthat is outside the scope of parts 1.3 - 1.5 of
RequirementR1.

Rationale for R3:

This requirement will ensure that the Planning Coordinator or when applicable, the Balancing
Authority, provides the data requested by the Regional Entity.

Rationale for R4:

This requirement will ensure that the Applicable Entity will make the data requested by the
Planning Coordinator or Balancing Authority in Requirement R1 available to other applicable
entities (Planning Coordinator, Balancing Authority, Transmission Planner or Resource Planner)
unless providing the data would conflict with the Applicable Entity’s confidentiality, regulatory,
or security requirements. The sharing of documentation of the supporting methods and
assumptions used to develop forecasts as well as information-sharing activities will improve the
efficiency of planning practices and support the identification of needed system
reinforcements.
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The obligation to share data underRequirement R4 does not supersede or otherwise modify
any of the Applicable Entity’s existing confidentiality obligations. For instance, if an entity is
prohibited from providing any of the requested data pursuant to confidentiality provisions of an
Open Access Transmission Tariff or a contractual arrangement, Requirement R4 does not
require the Applicable Entity to provide the data to a requesting entity. Rather, underPart 4.1,
the Applicable Entity must simply provide written notification to the requesting entity that it
will not be providing the data and the basis for not providing the data. If the Applicable Entity is
subjectto confidentiality obligations that allow the Applicable Entity to share the data only if
certain conditions are met, the Applicable Entity shall ensure that those conditions are met
within the 45-day time period provided in Requirement R4, communicate with the requesting
entity regarding an extension of the 45-day time period so as to meet all those conditions, or
provide justification under Part 4.1 as to why those conditions cannot be met under the
circumstances.
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Annexe MOD-031-3-QC-1
Dispositions particuliéres applicables au Québec visant la norme
MOD-031-3 — Données relatives a la demande et a I’énergie disponible

La présente annexe établit les dispositions particuliéres d’application au Québec de la norme qu’elle vise.
Les dispositions de la norme visée et de I’annexe doivent obligatoirement étre lues conjointement pour
fins de compréhension et d’interprétation. En cas de divergence entre la norme visée et I’annexe, I’annexe
aura preséance.

A. Introduction

1. Titre: Aucune disposition particuliére
2. Numéro: Aucune disposition particuliére
3. Objet: Aucune disposition particuliere
4.  Applicabilité :

4.1. Entités fonctionnelles
Aucune disposition particuliere

5. Date d’entrée en vigueur :

5.1. Adoption de la norme visée par la Régie de I’énergie : 28 juin 2022
5.2.  Adoption de la présente annexe par la Régie de I’énergie : 28 juin 2022
5.3. Date d’entrée en vigueur de la norme et de son annexe au Québec :  1° octobre 2022

B. Exigences et mesures
Aucune disposition particuliere.
C. Conformité
1. Processus de surveillance de la conformité
1.1 Responsable des mesures pour assurer la conformité

Au Québec, le terme responsable des mesures pour assurer la conformité désigne la
Régie de I’énergie dans le role visant a surveiller la conformité avec la norme de
fiabilité visée et a la présente annexe, et a assurer I’application de celles-ci.

1.2. Conservation des piéces justificatives
Aucune disposition particuliére
1.3. Processus de surveillance et d’évaluation de la conformité

La Régie de I’énergie établit les processus de surveillance qui servent a évaluer les
données ou I’information afin de déterminer la conformité ou la non-conformité avec
la norme de fiabilité visée et avec la présente annexe.

1.4. Autres informations sur la conformité
Aucune disposition particuliere
Niveaux de gravité de la non-conformité (VSL)
Aucune disposition particuliere

D. Différences régionales
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Dispositions particuliéres applicables au Québec visant la norme
MOD-031-3 — Données relatives a la demande et a I’énergie disponible

Aucune disposition particuliére

E. Interprétations

Aucune disposition particuliere
F. Documents connexes

Aucune disposition particuliére
Principes directeurs et fondements techniques
Aucune disposition particuliére

Historique des révisions

Version

Date

Intervention

Suivi des modifications

1

28 juin 2022

Nouvelle annexe en suivi de la décision

D-2022-085

Nouvelle
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MOD-033-2 — Steady-State and Dynamic System Model Validation

A. Introduction
1. Title: Steady-State and Dynamic System Model Validation
2. Number: MOD-033-2

3. Purpose:  To establish consistent validation requirements to facilitate the
collection of accurate data and building of planning models to analyze the reliability of
the interconnected transmission system.

4, Applicability:
4.1. Functional Entities:
4.1.1 Planning Coordinator
4.1.2 Reliability Coordinator
4.1.3 Transmission Operator

5. Effective Date: See Implementation Plan.

Page 1 of 11



MOD-033-2 — Steady-State and Dynamic System Model Validation

B. Requirements and Measures

R1.

M1.

R2.

M2.

Each Planning Coordinator shall implement a documented data validation process
that includes the following attributes: [Violation Risk Factor: Medium] [Time Horizon:
Long-term Planning]

1.1.

1.2,

1.3.

1.4.

Comparison of the performance of the Planning Coordinator’s portion of the
existing systemin a planning power flow model to actual system behavior,
represented by a state estimator case or other Real-time data sources, at least
once every 24 calendar months through simulation;

Comparison of the performance of the Planning Coordinator’s portion of the
existing systemin a planning dynamic model to actual systemresponse, through
simulation of a dynamic local event, at least once every 24 calendar months (use
a dynamic local eventthat occurs within 24 calendar months of the last dynamic
local eventusedin comparison, and complete each comparison within 24
calendar months of the dynamic local event). If no dynamic local eventoccurs
within the 24 calendar months, use the next dynamic local event that occurs;

Guidelines the Planning Coordinator will use to determine unacceptable
differencesin performance under Part 1.1 or 1.2; and

Guidelines to resolve the unacceptable differencesin performance identified
under Part 1.3.

Each Planning Coordinator shall provide evidence that it has a documented validation
process according to RequirementR1 as well as evidence that demonstrates the
implementation of the required components of the process.

Each Reliability Coordinator and Transmission Operator shall provide actual system
behavior data (or a written response that it does not have the requested data) to any
Planning Coordinator performing validation underRequirementR1 within 30 calendar
days of a written request, such as, but not limited to, state estimator case or other
Real-time data (including disturbance data recordings) necessary for actual system
response validation. [Violation Risk Factor: Lower] [Time Horizon: Long-term Planning]

Each Reliability Coordinator and Transmission Operator shall provide evidence, such
as email notices or postal receipts showing recipient and date that it has distributed
the requested data or written response that it does not have the data, to any Planning
Coordinator performing validation under Requirement R1 within 30 days of a written
requestin accordance with Requirement R2; or a statement by the Reliability
Coordinator or Transmission Operator that it has not received notification regarding
data necessary for validation by any Planning Coordinator.
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C. Compliance

1 Compliance Monitoring Process

1.1

1.2

1.3.

1.4.

Compliance Enforcement Authority

“Compliance Enforcement Authority” means NERC or the Regional Entity in their
respective roles of monitoring and enforcing compliance with the NERC
Reliability Standards.

Evidence Retention

The following evidence retention periods identify the period of time an entity is
required to retain specific evidence to demonstrate compliance. For instances
where the evidence retention period specified below is shorter than the time
since the last audit, the Compliance Enforcement Authority may ask an entity to
provide other evidence to show that it was compliant for the full time period
since the last audit.

The applicable entity shall keep data or evidence to show compliance with
Requirements R1 through R2, and Measures M1 through M2, since the last audit,
unless directed by its Compliance Enforcement Authority to retain specific
evidence for a longer period of time as part of an investigation.

If an applicable entity is found non-compliant, it shall keep information related
to the non-compliance until mitigation is complete and approved, or for the time
specified above, whichever is longer.

The Compliance Enforcement Authority shall keep the last audit records and all
requested and submitted subsequent audit records.

Compliance Monitoring and Assessment Processes:

Referto Section 3.0 of Appendix 4C of the NERC Rules of Procedure for a list of
compliance monitoring and assessment processes.

Additional Compliance Information

None
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Table of Compliance Elements

Time Horizon

Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

R1

Long-term
Planning

Medium

The Planning
Coordinator
documentedand
implementeda
process to validate
data but did not
address one of the
four required topics
under Requirement
R1;

OR

The Planning
Coordinator did not
perform simulation as
required by part 1.1
within 24 calendar
months but did
perform the
simulation within 28
calendar months;

OR

The Planning
Coordinator did not
perform simulation as

The Planning
Coordinator
documentedand
implementeda
process to validate
data but did not
address two of the
four required topics
under Requirement
R1;

OR

The Planning
Coordinator did not
perform simulation as
required by part 1.1
within 24 calendar
months but did
perform the
simulation in greater
than 28 calendar
months but less than
or equalto 32
calendar months;

OR

The Planning
Coordinator
documentedand
implementeda
process to validate
data but did not
address three of the
four required topics
under Requirement
R1;

OR

The Planning
Coordinator did not
perform simulation as
required by part 1.1
within 24 calendar
months but did
perform the
simulation in greater
than 32 calendar
months but less than
or equalto 36
calendar months;

OR

The Planning
Coordinator did not
have a validation
process at all or did
not document or
implement any of the
four required topics
under Requirement
R1;

OR

The Planning
Coordinator did not
validate its portion of
the systemin the
power flow model as
required by part 1.1
within 36 calendar
months;

OR

The Planning
Coordinator did not
perform simulation as
required by part 1.2
within 36 calendar
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R#

Time Horizon

VRF

Lower VSL

required by part 1.2
within 24 calendar
months (or the next
dynamic local eventin

Violation Severity Levels

Moderate VSL

The Planning
Coordinator did not
perform simulation as
required by part 1.2

High VSL

The Planning
Coordinator did not
perform simulation as
required by part 1.2

Severe VSL

months (or the next
dynamic local eventin
cases where there is
more than 24 months

Transmission Operator
did not provide
requested actual
system behavior data
(or a written response
that it does not have
the requested data) to
a requesting Planning

Transmission Operator
did not provide
requested actual
system behavior data
(or a written response
that it does not have
the requested data) to
a requesting Planning

Transmission Operator
did not provide
requested actual
system behavior data
(or a written response
that it does not have
the requested data) to
a requesting Planning

cases where there is within 24 calendar within 24 calendar betweenevents).
more than 24 months | months (or the next months (or the next
between events) but dynamic local eventin | dynamic local eventin
did performthe cases where there is cases where there is
simulation within 28 more than 24 months | more than 24 months
calendar months. between events) but between events) but
did performthe did performthe
simulation in greater simulation in greater
than 28 calendar than 32 calendar
months but less than months but less than
or equalto 32 or equalto 36
calendar months. calendar months.
R2 | Long-term Lower The Reliability The Reliability The Reliability The Reliability
Planning Coordinator or Coordinator or Coordinator or Coordinator or

Transmission Operator
did not provide
requested actual
system behavior data
(or a written response
that it does not have
the requested data) to
a requesting Planning
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Time Horizon

Lower VSL

Coordinator within 30
calendar days of the
written request, but
did provide the data
(or written response
that it does not have
the requested data) in
less than or equal to
45 calendar days.

Violation Severity Levels

Moderate VSL

Coordinator within 30
calendar days of the
written request, but
did provide the data
(or written response
that it does not have
the requested data) in
greater than 45
calendar days but less
than or equal to 60
calendar days.

High VSL

Coordinator within 30
calendar days of the
written request, but
did provide the data
(or written response
that it does not have
the requested data) in
greater than 60
calendar days but less
than or equal to 75
calendar days.

Severe VSL

Coordinator within 75
calendar days;

OR

The Reliability
Coordinator or
Transmission Operator
provided a written
response that it does
not have the
requested data, but
actually had the data.

D. Regional Variances

None.

E. Interpretations

None.

F. Associated Documents

None.
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Guidelines and Technical Basis
Requirement R1:

The requirement focuses on the results-based outcome of developing a process for and
performing a validation, but does not prescribe a specific method or procedure for the
validation outside of the attributes specified in the requirement. For further information on
suggested validation procedures, see “Procedures for Validation of Powerflow and Dynamics
Cases” produced by the NERC Model Working Group.

The specific process is left to the judgment of the Planning Coordinator, but the Planning
Coordinator is required to develop and include in its process guidelines for evaluating
discrepancies between actual system behavior or response and expected system performance
for determining whetherthe discrepancies are unacceptable.

For the validation in part 1.1, the state estimator case or other Real-time data should be taken
as close to system peak as possible. However, other snapshots of the system could be used if
deemedto be more appropriate by the Planning Coordinator. While the requirement specifies
“once every 24 calendar months,” entities are encouraged to perform the comparison on a
more frequent basis.

In performing the comparison required in part 1.1, the Planning Coordinator may consider,
among other criteria:

1. Systemload;

2. Transmission topology and parameters;
3. Voltage at major buses; and

4. Flows on major transmission elements.

The validation in part 1.1 would include consideration of the load distribution and load power
factors (as applicable) usedin the powerflow models. The validation may be made using
metered load data if state estimator cases are not available. The comparison of system load
distribution and load power factors shall be made on an aggregate company or power flow
zone level at a minimum but may also be made on a bus by bus, load pocket (e.g., within a
Balancing Authority), or smaller area basis as deemed appropriate by the Planning Coordinator.

The scope of dynamics model validation is intended to be limited, for purposes of part 1.2, to
the Planning Coordinator’s planning area, and the intended emphasis under the requirement is
on local eventsor local phenomena, not the whole Interconnection.

The validation requiredin part 1.2 may include simulations that are to be compared with actual
system data and may include comparisons of:

e Voltage oscillations at major buses
e Systemfrequency (for events with frequency excursions)

e Real and reactive power oscillations on generating units and major inter-area ties
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Determining when a dynamic local event might occur may be unpredictable, and because of the
analytic complexities involved in simulation, the time parameters in part 1.2 specify that the
comparison period of “at least once every 24 calendar months” is intended to both provide for
at least 24 months between dynamic local events used in the comparisons and that
comparisons must be completed within 24 months of the date of the dynamic local eventused.
This clarification ensuresthat PCs will not face a timing scenario that makes it impossible to
comply. If the time referredto the completion time of the comparison, it would be possible for
an eventto occur in month 23 since the last comparison, leaving only one month to complete
the comparison. With the 30 day timeframe in RequirementR2 for TOPs or RCs to provide
actual system behavior data (if necessaryin the comparison), it would potentially be impossible
to complete the comparison within the 24 month timeframe.

In contrast, the requirement language clarifies that the time frame between dynamic local
eventsusedin the comparisons should be within 24 months of each other (or, as specified at
the end of part 1.2, in the event more than 24 months passes before the next dynamic local
event, the comparison should use the next dynamic local eventthat occurs). Each comparison
must be completed within 24 months of the dynamic local eventused. In this manner, the
potential problem with a “month 23” dynamic local eventdescribed above is resolved. For
example, if a PC uses for comparison a dynamic local eventoccurring on day 1 of month 1, the
PC has 24 calendar months from that dynamic local event’s occurrence to complete the
comparison. If the nextdynamic eventthe PC chooses for comparison occurs in month 23, the
PC has 24 months from that dynamic local event’s occurrence to complete the comparison.

Part 1.3 requires the PC to include guidelines in its documented validation process for
determining when discrepancies in the comparison of simulation results with actual system
results are unacceptable. The PC may develop the guidelines required by parts 1.3 and 1.4
itself, reference otherestablished guidelines, or both. For the power flow comparison, as an
example, this could include a guideline the Planning Coordinator will use that flows on 500 kV
lines should be within 10% or 100 MW, whicheveris larger. It could be different percentages or
MW amounts for different voltage levels. Or, as another example, the guideline for voltage
comparisons could be that it must be within 1%. But the guidelines the PCincludes within its
documented validation process should be meaningful for the Planning Coordinator’s system.
Guidelines for the dynamic event comparison may be less precise. Regardless, the comparison
should indicate that the conclusions drawn from the two results should be consistent. For
example, the guideline could state that the simulation result will be plotted on the same graph
as the actual systemresponse. Then the two plots could be given a visual inspection to see if
they look similar or not. Or a guideline could be defined such that the rise time of the transient
response in the simulation should be within 20% of the rise time of the actual system response.
As for the power flow guidelines, the dynamic comparison criteria should be meaningful for the
Planning Coordinator’s system.

The guidelines the PCincludes in its documented validation process to resolve differencesin
Part 1.4 could include direct coordination with the data owner, and, if necessary, through the
provisions of MOD-032-1, RequirementR3 (i.e., the validation performedunder this
requirement could identify technical concerns with the data). In other words, while this
standard is focused on validation, results of the validation may identify data provided under the
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modeling data standard that needsto be corrected. If a model with estimated data or a generic
model is used for a generator, and the model response does not match the actual response,
then the estimated data should be corrected or a more detailed model should be requested
from the data provider.

While the validation is focused on the Planning Coordinator’s planning area, the model for the
validation should be one that contains a wider area of the Interconnection than the Planning
Coordinator’s area. If the simulations can be made to match the actual system responses by
reasonable changes to the data in the Planning Coordinator’s area, then the Planning
Coordinator should make those changes in coordination with the data provider. However, for
some disturbances, the data in the Planning Coordinator’s area may not be what is causing the
simulations to not match actual responses. These situations should be reported to the Electric
Reliability Organization (ERO). The guidelines the Planning Coordinator includes underPart 1.4
could cover these situations.

Rationale:

During development of this standard, text boxes were embedded within the standard to explain
the rationale for various parts of the standard. Upon BOT approval, the text from the rationale
text boxes was moved to this section.

Rationale for R1:

In FERC Order No. 693, paragraph 1210, the Commission directed inclusion of “a requirement
that the models be validated against actual system responses.” Furthermore, the Commission
directs in paragraph 1211, “that actual system events be simulated and if the model output is
not within the accuracy required, the model shall be modified to achieve the necessary
accuracy.” Paragraph 1220 similarly directs validation against actual systemresponses relative
to dynamics system models. In FERC Order 890, paragraph 290, the Commission statesthat
“the models should be updated and benchmarked to actual events.” RequirementR1 addresses
these directives.

RequirementR1 requires the Planning Coordinator to implement a documented data validation
process to validate data in the Planning Coordinator’s portion of the existing systemin the
steady-state and dynamic models to compare performance against expected behavior or
response, which is consistent with the Commission directives. The validation of the full
Interconnection-wide cases is left up to the Electric Reliability Organization (ERO) or its
designees, and is not addressed by this standard. The following items were chosen for the
validation requirement:

A. Comparison of performance of the existing systemin a planning power flow model to actual
system behavior; and

B. Comparison of the performance of the existing systemin a planning dynamics model to
actual system response.

Implementation of these validations will result in more accurate power flow and dynamic
models. This, in turn, should result in better correlation between system flows and voltages
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seenin powerflow studies and the actual values seen by system operators during outage
conditions. Similar improvements should be expected for dynamics studies, such that the
results will more closely match the actual responses of the powersystem to disturbances.

Validation of model data is a good utility practice, but it does not easily lend itself to Reliability
Standards requirement language. Furthermore, it is challenging to determine specifications for
thresholds of disturbances that should be validated and how they are determined. Therefore,
this requirementfocuses on the Planning Coordinator performing validation pursuant to its
process, which must include the attributes listed in parts 1.1 through 1.4, without specifying the
details of “how” it must validate, which is necessarily dependent upon facts and circumstances.
Other validations are bestleft to guidance rather than standard requirements.

Rationale for R2:

The Planning Coordinator will need actual system behavior data in order to perform the
validations required in R1. The Reliability Coordinator or Transmission Operator may have this
data. Requirement R2 requires the Reliability Coordinator and Transmission Operator to supply
actual system data, if it has the data, to any requesting Planning Coordinator for purposes of
model validation underRequirement R1.

This could also include information the Reliability Coordinator or Transmission Operator has at
a field site. For example, if a PMU or DFR is at a generator site and it is recording the
disturbance, the Reliability Coordinator or Transmission Operator would typically have that
data.

Version History

Version Date Action Change Tracking
1 February 6, Adopted by the NERC Board of | Developedas a new
2014 Trustees. standard for system

validation to address
outstanding directives
from FERC Order No. 693
and recommendations
from several other

sources.
1 May 1, 2014 FERC Order issued approving
MOD-033-1.
2 February 6, Adopted by the NERC Board of | Revisions under Project
2020 Trustees. 2017-07
2 October 30, FERC Order approving MOD-
2020 033-2. Docket No. RD20-4-000
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2 April 1, 2021

Effective Date
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Appendix MOD-033-2-QC-1
Specific provisions applicable in Québec for standard

MOD-033-1-2 — Steady-State and Dynamic System Model Validation

This appendix establishes specific provisions for the application of the standard in Québec. Provisions of
the standard and of this appendix must be read jointly comprehension and interpretation purposes. Where

the standard and appendix differ, the appendix shall prevail.
A.

D.

Introduction

1. Title: No specific provision
2 Number: No specific provision
3. Purpose: No specific provision
4. Applicability:

4.1. Functional entities
No specific provision
5.  Effective Date:

5.1.  Adoption of the standard by the Régie de 1’énergie: June 28, 2022
5.2.  Adoption of this appendix by the Régie de I’énergie: June 28, 2022

5.3.  Effective date of the standard and its appendix in Québec: October 1, 2022

Requirements and Measures
No specific provision

Compliance

1. Compliance Monitoring Process

1.1. Compliance Enforcement Authority

In Québec, “Compliance Enforcement Authority” means the Régie de I’énergie in its
roles of monitoring and enforcing compliance with respect to the Reliability Standard

and to this appendix.
1.2. Evidence Retention

No specific provision

1.3. Compliance Monitoring and Assessment Processes

The Régie de I’énergie establishes the monitoring processes used to evaluate data or
information for the purpose of determining compliance or non-compliance with the

Reliability Standard and with this appendix.

1.4. Additional Compliance Information

No specific provision
Table of Compliance Elements
No specific provision
Regional Variances

No specific provision
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E. Interpretations
No specific provision
F. Associated Documents
No specific provision
Guidelines and Technical Basis

No specific provision

Version history

Version Date Action Change Tracking

1 June 28, 2022 New appendix as per decision D-2022-085 | New
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A. Introduction

1. Title: Automatic Underfrequency Load Shedding
2. Number: PRC-006-5
3. Purpose: To establish design and documentation requirements for automatic

underfrequency load shedding (UFLS) programs to arrest declining frequency, assist
recovery of frequency following underfrequency events and provide last resort
system preservation measures.
4. Applicability:
4.1. Planning Coordinators

4.2. UFLS entities shall mean all entities that are responsible for the ownership,
operation, or control of UFLS equipmentas required by the UFLS program
established by the Planning Coordinators. Such entities may include one or

more of the following:
4.2.1 Transmission Owners
4.2.2 Distribution Providers
4.2.3 UFLS-Only Distribution Providers
4.3. Transmission Owners that own Elements identified in the UFLS program
established by the Planning Coordinators.
5. Effective Date:

See Implementation Plan

B. Requirements and Measures
R1. Each Planning Coordinator shall develop and document criteria, including
consideration of historical eventsand system studies, to select portions of the Bulk

Electric System (BES), including interconnected portions of the BES in adjacent
Planning Coordinator areas and Regional Entity areas that may form islands. [VRF:

Medium][Time Horizon: Long-term Planning]

M1. Each Planning Coordinator shall have evidence such as reports, or other documentation
of its criteria to select portions of the Bulk Electric System that may form islands
including how system studies and historical events were considered to develop the
criteria per RequirementR1.

R2. Each Planning Coordinator shall identify one or more islands to serve as a basis for
designing its UFLS program including: [VRF: Medium][Time Horizon: Long-term

Planning]
2.1. Those islands selected by applying the criteria in Requirement R1, and
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2.2. Any portions of the BES designed to detach from the Interconnection (planned
islands) as a result of the operation of a relay scheme or Special Protection
System, and

2.3. Asingle island that includes all portions of the BES in either the Regional Entity
area or the Interconnection in which the Planning Coordinator’s area resides. If a
Planning Coordinator’s area resides in multiple Regional Entity areas, each of
those Regional Entity areas shall be identified as an island. Planning Coordinators
may adjust island boundaries to differfrom Regional Entity area boundaries by
mutual consent where necessary for the sole purpose of producing contiguous
regional islands more suitable for simulation.

M2. Each Planning Coordinator shall have evidence such as reports, memorandums,
e-mails, or other documentation supporting its identification of an island(s) as a basis
for designing a UFLS program that meetthe criteria in RequirementR2, Parts 2.1
through 2.3.

R3. Each Planning Coordinator shall develop a UFLS program, including notification of and
a schedule for implementation by UFLS entities within its area, that meetsthe
following performance characteristics in simulations of underfrequency conditions
resulting from an imbalance scenario, where an imbalance = [(load — actual
generation output) / (load)], of up to 25 percent within the identified island(s). [VRF:
High][Time Horizon: Long-term Planning]

3.1. Frequency shall remain above the Underfrequency Performance Characteristic
curve in PRC-006-5 - Attachment 1, either for 60 seconds or until a steady-state
condition between 59.3 Hz and 60.7 Hz is reached, and

3.2. Frequencyshall remain below the Overfrequency Performance Characteristic
curve in PRC-006-5 - Attachment 1, either for 60 seconds or until a steady-state
condition between 59.3 Hz and 60.7 Hz is reached, and

3.3. Volts per Hz (V/Hz) shall not exceed 1.18 per unit for longer than two seconds
cumulatively per simulated event, and shall not exceed 1.10 per unit for longer
than 45 seconds cumulatively per simulated eventat each generator bus and
generator step-up transformer high-side bus associated with each of the
following:

e Individual generating units greater than 20 MVA (gross nameplate rating)
directly connected to the BES

e Generatingplants/facilities greater than 75 MVA (gross aggregate nameplate
rating) directly connected to the BES

e Facilities consisting of one or more units connected to the BES at a common
bus with total generation above 75 MVA gross nameplate rating.

M3. Each Planning Coordinator shall have evidence such as reports, memorandums,
e-mails, program plans, or other documentation of its UFLS program, including the
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R4.

notification of the UFLS entities of implementation schedule, that meet the criteria in
RequirementR3, Parts 3.1 through 3.3.

Each Planning Coordinator shall conduct and document a UFLS design assessment at
least once every five years that determines through dynamic simulation whetherthe
UFLS program design meets the performance characteristics in Requirement R3 for
each island identified in RequirementR2. The simulation shall model each of the
following: [VRF: High][Time Horizon: Long-term Planning]

4.1. Underfrequency trip settings of individual generating units greater than 20 MVA
(gross nameplate rating) directly connected to the BES that trip above the
Generator Underfrequency Trip Modeling curve in PRC-006-5 - Attachment 1.

4.2. Underfrequency trip settings of generating plants/facilities greater than 75 MVA
(gross aggregate nameplate rating) directly connectedto the BES that trip above
the Generator Underfrequency Trip Modeling curve in PRC-006-5 - Attachment 1.

4.3. Underfrequency trip settings of any facility consisting of one or more units

connected to the BES at a common bus with total generation above 75 MVA

(gross nameplate rating) that trip above the Generator Underfrequency Trip
Modeling curve in PRC-006-5 - Attachment 1.

4.4. Overfrequency trip settings of individual generating units greater than 20 MVA

(gross nameplate rating) directly connectedto the BES that trip below the
Generator Overfrequency Trip Modeling curve in PRC-006-5 — Attachment 1.

4.5. Overfrequency trip settings of generating plants/facilities greater than 75 MVA

M4.

R5.
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(gross aggregate nameplate rating) directly connected to the BES that trip below
the Generator Overfrequency Trip Modeling curve in PRC-006-5 — Attachment 1.

4.6. Overfrequency trip settings of any facility consisting of one or more units
connected to the BES at a common bus with total generation above 75 MVA
(gross nameplate rating) that trip below the Generator Overfrequency Trip
Modeling curve in PRC-006-5 — Attachment 1.

4.7. Any automatic Load restoration that impacts frequency stabilization and operates
within the duration of the simulations run for the assessment.

Each Planning Coordinator shall have dated evidence such as reports, dynamic
simulation models and results, or other dated documentation of its UFLS design
assessmentthat demonstrates it meets Requirement R4, Parts 4.1 through 4.7.

Each Planning Coordinator, whose area or portions of whose area is part of an island
identified by it or another Planning Coordinator which includes multiple Planning
Coordinator areas or portions of those areas, shall coordinate its UFLS program design
with all other Planning Coordinators whose areas or portions of whose areas are also
part of the same identified island through one of the following: [VRF: High][Time
Horizon: Long-term Planning]
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M5.

R6.

Me6.

R7.

m7.

R8.
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e Develop acommon UFLS program design and schedule for implementation per
Requirement R3 among the Planning Coordinators whose areas or portions of
whose areas are part of the same identified island, or

e Conduct a joint UFLS design assessment per Requirement R4 among the Planning
Coordinators whose areas or portions of whose areas are part of the same
identified island, or

e Conduct an independent UFLS design assessment per Requirement R4 for the
identified island, and in the eventthe UFLS design assessment fails to meet
RequirementR3, identify modifications to the UFLS program(s) to meet
Requirement R3 and report these modifications as recommendations to the other
Planning Coordinators whose areas or portions of whose areas are also part of
the same identified island and the ERO.

Each Planning Coordinator, whose area or portions of whose area is part of an island
identified by it or another Planning Coordinator which includes multiple Planning
Coordinator areas or portions of those areas, shall have dated evidence such as joint
UFLS program design documents, reports describing a joint UFLS design assessment,
letters that include recommendations, or other dated documentation demonstrating
that it coordinated its UFLS program design with all otherPlanning Coordinators whose
areas or portions of whose areas are also part of the same identified island per
RequirementRS5.

Each Planning Coordinator shall maintain a UFLS database containing data necessaryto
model its UFLS program for use in eventanalyses and assessments of the UFLS
program at least once each calendar year, with no more than 15 months between
maintenance activities. [VRF: Lower][Time Horizon: Long-term Planning]

Each Planning Coordinator shall have dated evidence such as a UFLS database, data
requests, data input forms, or other dated documentation to show that it maintained a
UFLS database for use in eventanalyses and assessments of the UFLS program per
RequirementR6 at least once each calendar year, with no more than 15 months
between maintenance activities.

Each Planning Coordinator shall provide its UFLS database containing data necessary to
model its UFLS program to other Planning Coordinators within its Interconnection
within 30 calendar days of a request. [VRF: Lower][Time Horizon: Long-term Planning]

Each Planning Coordinator shall have dated evidence such as letters, memorandums,
e-mails or other dated documentation that it provided their UFLS database to other
Planning Coordinators within their Interconnection within 30 calendar days of a
request per RequirementR7.

Each UFLS entity shall provide data to its Planning Coordinator(s) according to the
format and schedule specified by the Planning Coordinator(s) to support maintenance
of each Planning Coordinator’s UFLS database. [VRF: Lower][Time Horizon: Long-term
Planning]
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M8.

R9.

M9.

R10.

M10.

R11.

M11.

R12.
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Each UFLS Entity shall have dated evidence such as responsesto data requests,
spreadsheets, letters or other dated documentation that it provided data to its
Planning Coordinator according to the format and schedule specified by the Planning
Coordinator to support maintenance of the UFLS database per Requirement R8.

Each UFLS entity shall provide automatic tripping of Load in accordance with the UFLS
program design and schedule for implementation, including any Corrective Action Plan,
as determined by its Planning Coordinator(s) in each Planning Coordinator area in
which it owns assets. [VRF: High][Time Horizon: Long-term Planning]

Each UFLS Entity shall have dated evidence such as spreadsheets summarizing feeder
load armed with UFLS relays, spreadsheets with UFLS relay settings, or other dated
documentation that it provided automatic tripping of load in accordance with the UFLS
program design and schedule for implementation, including any Corrective Action Plan,
per RequirementR9.

Each Transmission Owner shall provide automatic switching of its existing capacitor
banks, Transmission Lines, and reactors to control over-voltage as a result of
underfrequency load shedding if required by the UFLS program and schedule for
implementation, including any Corrective Action Plan, as determined by the Planning
Coordinator(s) in each Planning Coordinator area in which the Transmission Owner
owns transmission. [VRF: High][Time Horizon: Long-term Planning]

Each Transmission Owner shall have dated evidence such as relay settings, tripping
logic or other dated documentation that it provided automatic switching of its existing
capacitor banks, Transmission Lines, and reactors in order to control over-voltage as a
result of underfrequency load shedding if required by the UFLS program and schedule
for implementation, including any Corrective Action Plan, per Requirement R10.

Each Planning Coordinator, in whose area a BES islanding eventresults in system
frequency excursions below the initializing set points of the UFLS program, shall
conduct and document an assessment of the eventwithin one year of eventactuation
to evaluate: [VRF: Medium][Time Horizon: Operations Assessment]

11.1. The performance of the UFLS equipment,
11.2. The effectiveness of the UFLS program.

Each Planning Coordinator shall have dated evidence such as reports, data gathered
from an historical event, or other dated documentation to show that it conducted an
eventassessmentof the performance of the UFLS equipmentand the effectiveness of
the UFLS program per RequirementR11.

Each Planning Coordinator, in whose islanding eventassessment (per R11) UFLS
program deficiencies are identified, shall conduct and document a UFLS design
assessmentto consider the identified deficiencies within two years of eventactuation.
[VRF: Medium][Time Horizon: Operations Assessment]
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M12.

R13.

M13.

R14.
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Each Planning Coordinator shall have dated evidence such as reports, data gathered
from an historical event, or other dated documentation to show that it conducted a
UFLS design assessment per Requirements R12 and R4 if UFLS program deficiencies are
identified in R11.

Each Planning Coordinator, in whose area a BES islanding eventoccurred that also
included the area(s) or portions of area(s) of other Planning Coordinator(s) in the same
islanding eventand that resulted in system frequency excursions below the initializing
set points of the UFLS program, shall coordinate its eventassessment (in accordance
with Requirement R11) with all other Planning Coordinators whose areas or portions of
whose areas were also included in the same islanding event through one of the
following: [VRF: Medium][Time Horizon: Operations Assessment]

e Conduct a joint eventassessment per RequirementR11 among the Planning
Coordinators whose areas or portions of whose areas were included in the same
islanding event, or

e Conduct an independenteventassessment perRequirementR11 that reaches
conclusions and recommendations consistent with those of the event
assessments of the other Planning Coordinators whose areas or portions of
whose areas were included in the same islanding event, or

e Conduct an independenteventassessment perRequirementR11 and where the
assessmentfails to reach conclusions and recommendations consistent with
those of the eventassessments of the otherPlanning Coordinators whose areas
or portions of whose areas were included in the same islanding event, identify
differencesin the assessmentsthat likely resulted in the differencesin the
conclusions and recommendations and report these differencesto the other
Planning Coordinators whose areas or portions of whose areas were included in
the same islanding eventand the ERO.

Each Planning Coordinator, in whose area a BES islanding eventoccurred that also
included the area(s) or portions of area(s) of other Planning Coordinator(s) in the same
islanding eventand that resulted in system frequency excursions below the initializing
set points of the UFLS program, shall have dated evidence such as a joint assessment
report, independentassessmentreportsand letters describing likely reasons for
differencesin conclusions and recommendations, or other dated documentation
demonstrating it coordinated its eventassessment (per Requirement R11) with all
other Planning Coordinator(s) whose areas or portions of whose areas were also
included in the same islanding event per Requirement R13.

Each Planning Coordinator shall respond to written comments submitted by UFLS
entities and Transmission Owners within its Planning Coordinator area following a
comment period and before finalizing its UFLS program, indicating in the written
response to comments whetherchanges will be made or reasons why changes will not
be made to the following [VRF: Lower][Time Horizon: Long-term Planning]:
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M14.

R15.

M15.
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14.1. UFLS program, including a schedule for implementation
14.2. UFLS design assessment
14.3. Format and schedule of UFLS data submittal

Each Planning Coordinator shall have dated evidence of responses, such as e-mails and
letters, to written comments submitted by UFLS entities and Transmission Owners
within its Planning Coordinator area following a comment period and before finalizing
its UFLS program per RequirementR14.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meetthe
performance characteristics in RequirementR3, shall develop a Corrective Action Plan
and a schedule for implementation by the UFLS entities within its area. [VRF:
High][Time Horizon: Long-term Planning]

15.1. For UFLS design assessments performed under Requirement R4 or R5, the
Corrective Action Plan shall be developed within the five-yeartime frame
identified in Requirement R4.

15.2. For UFLS design assessments performed under Requirement R12, the Corrective
Action Plan shall be developed within the two-year time frame identified in
RequirementR12.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meetthe
performance characteristics in RequirementR3, shall have a dated Corrective Action
Plan and a schedule for implementation by the UFLS entities within its area, that was
developed within the time frame identified in Part 15.1 or 15.2.
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C. Compliance

1 Compliance Monitoring Process

1.1. Compliance Enforcement Authority

1.2.
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As definedin the NERC Rules of Procedure, “Compliance Enforcement Authority”
(CEA) means NERC or the Regional Entity in their respective roles of monitoring
and enforcing compliance with the NERC Reliability Standards.

Evidence Retention

Each Planning Coordinator and UFLS entity shall keep data or evidence to show
compliance as identified below unless directed by its Compliance Enforcement
Authority to retain specific evidence for a longer period of time as part of an
investigation:

Each Planning Coordinator shall retain the current evidence of Requirements
R1, R2, R3, R4, R5, R12, R14, and R15, Measures M1, M2, M3, M4, M5, M12,
M14, and M15 as well as any evidence necessary to show compliance since
the last compliance audit.

Each Planning Coordinator shall retain the current evidence of UFLS database
update in accordance with RequirementR6, Measure M6, and evidence of the
prior year’s UFLS database update.

Each Planning Coordinator shall retain evidence of any UFLS database
transmittal to another Planning Coordinator since the last compliance audit in
accordance with RequirementR7, Measure M7.

Each UFLS entity shall retain evidence of UFLS data transmittal to the Planning
Coordinator(s) since the last compliance audit in accordance with
RequirementR8, Measure M8.

Each UFLS entity shall retain the current evidence of adherence with the UFLS
program in accordance with RequirementR9, Measure M9, and evidence of
adherence since the last compliance audit.

Transmission Owner shall retain the current evidence of adherence with the
UFLS program in accordance with Requirement R10, Measure M10, and
evidence of adherence since the last compliance audit.

Each Planning Coordinator shall retain evidence of Requirements R11, and
R13, and Measures M11, and M13 for 6 calendar years.

If a Planning Coordinator or UFLS entity is found non-compliant, it shall keep
information related to the non-compliance until found compliant or for the
retention period specified above, whichever is longer.

The Compliance Enforcement Authority shall keep the last audit records and all
requested and submitted subsequent audit records.
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1.3.

1.4.

Compliance Monitoring and Assessment Processes:
Compliance Audit

Self-Certification

Spot Checking

Compliance Violation Investigation

Self-Reporting

Complaints

Additional Compliance Information

None
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Violation Severity Levels
Lower VSL

N/A

Moderate VSL

The Planning Coordinator
developed and documented
criteria but failed to include
the consideration of historical
events, to select portions of
the BES, including
interconnected portions of
the BES in adjacent Planning
Coordinator areas and
Regional Entity areas that may
formislands.

OR

The Planning Coordinator
developedand documented
criteria but failed to include
the consideration of system
studies, to select portions of
the BES, including
interconnected portions of
the BES in adjacent Planning
Coordinator areas and
Regional Entity areas, that
may form islands.

High VSL

The Planning Coordinator
developed and documented
criteria but failed to include
the consideration of historical
events and system studies, to
select portions of the BES,
including interconnected
portions of the BES in adjacent
Planning Coordinator areas
and Regional Entity areas, that
may form islands.

Severe VSL

The Planning Coordinator failed
to develop and document
criteria to select portions of the
BES, including interconnected
portions of the BES in adjacent
Planning Coordinator areas and
Regional Entity areas, that may
form islands.

R2

N/A

The Planning Coordinator
identified an island(s) to

The Planning Coordinator
identified an island(s) to serve

The Planning Coordinator
identified an island(s) to serve
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R# Lower VSL Moderate VSL High VSL Severe VSL
serve as a basis for designing as a basis for designing its as a basis for designing its UFLS
its UFLS program but failed to UFLS program but failed to program but failed to include all
include one (1) of the Parts as | include two (2) of the Parts as of the Parts as specifiedin
specified in Requirement R2, specified in Requirement R2, RequirementR2, Parts 2.1, 2.2,
Parts 2.1, 2.2, or 2.3. Parts 2.1, 2.2, or 2.3. or 2.3.
OR
The Planning Coordinator failed
to identify any island(s) to serve
as a basis for designing its UFLS
program.
R3 N/A The Planning Coordinator The Planning Coordinator The Planning Coordinator

developeda UFLS program,
including notification of and a
schedule for implementation
by UFLS entities within its
area where imbalance = [(load
— actual generation output) /
(load)], of up to 25 percent
within the identifiedisland(s).,
but failed to meetone (1) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, or3.3in
simulations of
underfrequency conditions.

developeda UFLS program
including notification of and a
schedule for implementation
by UFLS entities within its area
where imbalance = [(load —
actual generation output) /
(load)], of up to 25 percent
within the identified island(s).,
but failed to meettwo (2) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, or3.3in
simulations of underfrequency
conditions.

developeda UFLS program
including notification of and a
schedule for implementation by
UFLS entities within its area
where imbalance = [(load —
actual generation output) /
(load)], of up to 25 percent
within the identified
island(s).,but failed to meetall
the performance characteristic
in RequirementR3, Parts 3.1,
3.2, and 3.3 in simulations of
underfrequency conditions.

OR

The Planning Coordinator failed
to develop a UFLS program
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Lower VSL

Moderate VSL

High VSL

Severe VSL

including notification of and a
schedule for implementation by
UFLS entities within its area

R4

The Planning Coordinator
conducted and documenteda
UFLS assessment at least
once everyfive years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics
in RequirementR3 for each
island identified in
Requirement R2 but the
simulation failed to include
one (1) of theitems as
specified in Requirement R4,
Parts 4.1 through 4.7.

The Planning Coordinator
conducted and documenteda
UFLS assessment at least once
everyfive years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
RequirementR3 for each
island identified in
RequirementR2 but the
simulation failed to include
two (2) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

The Planning Coordinator
conducted and documenteda
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
RequirementR3 for each
island identified in
RequirementR2 but the
simulation failed to include
three (3) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

The Planning Coordinator
conducted and documenteda
UFLS assessment at least once
every five years that determined
through dynamic simulation
whetherthe UFLS program
design met the performance
characteristics in Requirement
R3 but simulation failed to
include four (4) or more of the
items as specified in
RequirementR4, Parts4.1
through 4.7.

OR

The Planning Coordinator failed
to conduct and document a UFLS
assessmentat least once every
five years that determines
through dynamic simulation
whetherthe UFLS program
design meetsthe performance
characteristics in Requirement
R3 for each island identifiedin
RequirementR2

Page 12 of 40




R5

PRC-006-5 — Automatic UnderfrequencyLoad Shedding

Lower VSL

N/A

Moderate VSL

N/A

High VSL

N/A

Severe VSL

The Planning Coordinator, whose
area or portions of whose area is
part of an island identified by it
or anotherPlanning Coordinator
which includes multiple Planning
Coordinator areas or portions of
those areas, failed to coordinate
its UFLS program design through
one of the manners described in
RequirementR5.

R6

N/A

N/A

N/A

The Planning Coordinator failed
to maintain a UFLS database for
use in eventanalyses and
assessments of the UFLS
program at least once each
calendar year, with no more
than 15 months between
maintenance activities.

R7

The Planning Coordinator
provided its UFLS database to
other Planning Coordinators
more than 30 calendar days
and up to and including 40
calendar days following the
request.

The Planning Coordinator
provided its UFLS database to
other Planning Coordinators
more than 40 calendar days
but less than and including 50
calendar days following the
request.

The Planning Coordinator
provided its UFLS database to
other Planning Coordinators
more than 50 calendar days
but less than and including 60
calendar days following the
request.

The Planning Coordinator
provided its UFLS database to
other Planning Coordinators
more than 60 calendar days
following the request.

OR
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Lower VSL

Moderate VSL

High VSL

Severe VSL

The Planning Coordinator failed
to provide its UFLS database to
other Planning Coordinators.

R8

The UFLS entity provided data
to its Planning Coordinator(s)
less than or equal to 10
calendar days following the
schedule specified by the
Planning Coordinator(s) to
support maintenance of each
Planning Coordinator’s UFLS
database.

The UFLS entity provided data
to its Planning Coordinator(s)
more than 10 calendar days
but less than or equal to 15
calendar days following the
schedule specified by the
Planning Coordinator(s) to
support maintenance of each
Planning Coordinator’s UFLS
database.

OR

The UFLS entity provided data
to its Planning Coordinator(s)
but the data was not
according to the format
specified by the Planning
Coordinator(s) to support
maintenance of each Planning
Coordinator’s UFLS database.

The UFLS entity provided data
to its Planning Coordinator(s)
more than 15 calendar days
but less than or equal to 20
calendar days following the
schedule specified by the
Planning Coordinator(s) to
support maintenance of each
Planning Coordinator’s UFLS
database.

The UFLS entity provided data to
its Planning Coordinator(s) more
than 20 calendar days following
the schedule specified by the
Planning Coordinator(s) to
support maintenance of each
Planning Coordinator’s UFLS
database.

OR

The UFLS entity failed to provide
data to its Planning
Coordinator(s) to support
maintenance of each Planning
Coordinator’s UFLS database.

R9

The UFLS entity provided less
than 100% but more than
(and including) 95% of
automatic tripping of Load in
accordance with the UFLS

The UFLS entity provided less
than 95% but more than (and
including) 90% of automatic

tripping of Load in accordance
with the UFLS program design

The UFLS entity provided less
than 90% but more than (and
including) 85% of automatic

tripping of Load in accordance
with the UFLS program design

The UFLS entity provided less
than 85% of automatic tripping
of Load in accordance with the
UFLS program design and
schedule for implementation,
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R# Lower VSL Moderate VSL High VSL Severe VSL
program design and schedule and schedule for and schedule for including any Corrective Action
for implementation, including implementation, including any | implementation, including any | Plan, as determined by the
any Corrective Action Plan, as Corrective Action Plan, as Corrective Action Plan, as Planning Coordinator(s) areain
determined by the Planning determined by the Planning determined by the Planning which it owns assets.
Coordinator(s) area in which Coordinator(s) areain which it | Coordinator(s) area in which it
it owns assets. owns assets. owns assets.

R10 [ The Transmission Owner The Transmission Owner The Transmission Owner The Transmission Owner
provided less than 100% but provided less than 95% but provided less than 90% but provided less than 85%
more than (and including) more than (and including) more than (and including) 85% | automatic switching of its
95% automatic switching of 90% automatic switching of its | automatic switching of its existing capacitor banks,
its existing capacitor banks, existing capacitor banks, existing capacitor banks, Transmission Lines, and reactors
Transmission Lines, and Transmission Lines, and Transmission Lines, and to control over-voltage if
reactors to control over- reactors to control over- reactors to control over- required by the UFLS program
voltage if required by the voltage if required by the voltage if required by the UFLS | and schedule for
UFLS program and schedule UFLS program and schedule program and schedule for implementation, including any
for implementation, including for implementation, including implementation, including any | Corrective Action Plan, as
any Corrective Action Plan, as any Corrective Action Plan, as Corrective Action Plan, as determined by the Planning
determined by the Planning determined by the Planning determined by the Planning Coordinator(s) in each Planning
Coordinator(s) in each Coordinator(s) in each Coordinator(s) in each Coordinator area in which the
Planning Coordinator areain Planning Coordinator area in Planning Coordinator areain Transmission Owner owns
which the Transmission which the Transmission which the Transmission Owner | transmission.
Owner owns transmission. Owner owns transmission. owns transmission.

R11 [ The Planning Coordinator, in The Planning Coordinator, in The Planning Coordinator, in The Planning Coordinator, in

whose area a BES islanding
eventresulting in system
frequency excursions below
the initializing set points of

whose area a BES islanding
eventresulting in system
frequency excursions below
the initializing set points of

whose area a BES islanding
eventresulting in system
frequency excursions below
the initializing set points of the

whose area a BES islanding event
resulting in system frequency
excursions below the initializing
set points of the UFLS program,
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Lower VSL

the UFLS program, conducted
and documented an
assessment of the eventand
evaluated the parts as
specified in Requirement R11,
Parts 11.1 and 11.2 within a
time greater than one year
but less than or equalto 13
months of actuation.

Moderate VSL

the UFLS program, conducted
and documentedan
assessmentof the eventand
evaluated the parts as
specified in Requirement R11,
Parts 11.1 and 11.2 within a
time greater than 13 months
but less than or equalto 14
months of actuation.

High VSL

UFLS program, conducted and
documentedan assessment of
the eventand evaluated the
parts as specified in
RequirementR11, Parts 11.1
and 11.2 within a time greater
than 14 months but less than
or equal to 15 months of
actuation.

OR

The Planning Coordinator, in
whose area an islanding event
resulting in system frequency
excursions below the
initializing set points of the
UFLS program, conducted and
documentedan assessment of
the eventwithin one year of
eventactuation but failed to
evaluate one (1) of the Parts
as specified in Requirement
R11, Parts11.1 or 11.2.

Severe VSL

conducted and documented an
assessmentof the eventand
evaluated the parts as specified
in RequirementR11, Parts 11.1
and 11.2 within a time greater
than 15 months of actuation.

OR

The Planning Coordinator, in
whose area an islanding event
resulting in system frequency
excursions below the initializing
set points of the UFLS program,
failed to conduct and document
an assessment of the eventand
evaluate the Parts as specified in
RequirementR11, Parts 11.1 and
11.2.

OR

The Planning Coordinator, in
whose area an islanding event
resulting in system frequency
excursions below the initializing
set points of the UFLS program,
conducted and documented an
assessmentof the event within
one year of eventactuation but
failed to evaluate all of the Parts
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Lower VSL

Moderate VSL

High VSL

Severe VSL

as specified in RequirementR11,
Parts 11.1 and 11.2.

R12

N/A

The Planning Coordinator, in
which UFLS program
deficiencies were identified
per RequirementR11,
conducted and documenteda
UFLS design assessmentto
consider the identified
deficiencies greater than two
years but less than or equal to
25 months of event actuation.

The Planning Coordinator, in
which UFLS program
deficiencies were identified
per RequirementR11,
conducted and documenteda
UFLS design assessmentto
consider the identified
deficiencies greater than 25
months but less than or equal
to 26 months of event
actuation.

The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
R11, conducted and documented
a UFLS design assessmentto
consider the identified
deficiencies greater than 26
months of eventactuation.

OR

The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
R11, failed to conduct and
document a UFLS design
assessmentto consider the
identified deficiencies.

R13

N/A

N/A

N/A

The Planning Coordinator, in
whose area a BES islanding event
occurred that also included the
area(s) or portions of area(s) of
other Planning Coordinator(s) in
the same islanding eventand
that resultedin system
frequency excursions below the
initializing set points of the UFLS
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Lower VSL

Moderate VSL

High VSL

Severe VSL

program, failed to coordinate its
UFLS eventassessment with all
other Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding eventin
one of the manners described in
RequirementR13

R14

N/A

N/A

N/A

The Planning Coordinator failed
to respond to written comments
submitted by UFLS entities and
Transmission Owners within its
Planning Coordinator area
following a comment period and
before finalizing its UFLS
program, indicating in the
written response to comments
whetherchanges were made or
reasons why changes were not
made to the items in Parts 14.1
through 14.3.

R15

N/A

The Planning Coordinator
determined, through a UFLS
design assessment performed
under RequirementR4, R5, or
R12, that the UFLS program
did not meetthe performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under RequirementR4, R5, or
R12, that the UFLS program
did not meetthe performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under RequirementR4, R5, or
R12, that the UFLS program did
not meet the performance
characteristics in Requirement
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Lower VSL Moderate VSL High VSL Severe VSL
R3, and developeda R3, and developeda R3, but failed to developa
Corrective Action Plan and a Corrective Action Plan and a Corrective Action Plan and a
schedule for implementation schedule for implementation schedule for implementation by
by the UFLS entities within its by the UFLS entities within its the UFLS entities within its area.
area, but exceeded the area, but exceeded the OR
permissible time frame for permissible time frame for
developmentby a period of development by a period The Planning Coordinator
up to 1 month. greater than 1 month but not | determined, through a UFLS

more than 2 months. design assessment performed

under RequirementR4, R5, or
R12, that the UFLS program did
not meet the performance
characteristics in Requirement
R3, and developed a Corrective
Action Plan and a schedule for
implementation by the UFLS
entities within its area, but
exceededthe permissible time
frame for developmentby a
period greater than 2 months.
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D. Regional Variances
D.A. Regional Variance for the Quebec Interconnection

The following Interconnection-wide variance shall be applicable in the Quebec
Interconnection and replaces, in their entirety, Requirements R3 and R4 and the
violation severity levels associated with Requirements R3 and R4.

Rationale for Requirement D.A.3:
There are two modifications for requirement D.A.3 :

1. 25% Generation Deficiency : Since the Quebec Interconnection has no potential
viable BES Island in underfrequency conditions, the largest generation deficiency
scenarios are limited to extreme contingencies not already covered by RAS.

Based on Hydro-Québec TransEnergie Transmission Planning requirements, the
stability of the network shall be maintained for extreme contingencies using a case
representing internal transfers not expected to be exceeded 25% of the time.

The Hydro-Québec TransEnergie defense plan to cover these extreme contingencies
includes two RAS (RPTC- generation rejection and remote load shedding and TDST -
a centralized UVLS) and the UFLS.

2. Frequency performance curve (attachment 1A) : Specific cases where a small
generation deficiency using a peak case scenario with the minimum requirement of
spinning reserve can lead to an acceptable frequency deviation in the Quebec
Interconnection while stabilizing between the PRC-006-2 requirement (59.3 Hz) and
the UFLS anti-stall threshold (59.0 Hz).

An increase of the anti-stall threshold to 59.3 Hz would correct this situation but would
cause frequent load shedding of customers without any gain of system reliability.
Therefore, itis preferable to lower the steady state frequency minimum value to 59.0
Hz.

The delay in the performance characteristics curve is harmonized between D.A.3 and
R.3to 60 seconds.

Rationale for Requirements D.A.3.3. and D.A.4:

The Quebec Interconnection has its own definition of BES. In Quebec, the vast
majority of BES generating plants/facilities are not directly connected to the BES. For
simulations to take into account sufficient generating resources D.A.3.3and D.A.4
need simply refer to BES generators, plants or facilities since these are listed in a
Registry approved by Québec’s Regulatory Body (Régie de I’Energie).

D.A.3. Each Planning Coordinator shall developa UFLS program, including notification
of and a schedule for implementation by UFLS entities within its area, that
meetsthe following performance characteristics in simulations of
underfrequency conditions resulting from each of these extreme events:
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Loss of the entire capability of a generating station.

Loss of all transmission circuits emanating from a generating station,
switching station, substation or dc terminal.

Loss of all transmission circuits on a common right-of-way.

Three-phase fault with failure of a circuit breakerto operate and correct
operation of a breakerfailure protection systemand its associated breakers.

Three-phase fault on a circuit breaker, with normal fault clearing.

The operation or partial operation of a RAS for an eventor condition for
which it was not intended to operate.

[VRF: High][Time Horizon: Long-term Planning]

D.A.3.1. Frequencyshall remain above the Underfrequency Performance
Characteristic curve in PRC-006 - Attachment 1A, either for 60
seconds or until a steady-state condition between 59.0 Hz and 60.7
Hz is reached, and

D.A.3.2. Frequencyshall remain below the Overfrequency Performance
Characteristic curve in PRC-006 - Attachment 1A, either for 60
seconds or until a steady-state condition between 59.0 Hz and 60.7
Hz is reached, and

D.A.3.3. Volts per Hz (V/Hz) shall not exceed 1.18 per unit for longer than
two seconds cumulatively per simulated event, and shall not exceed
1.10 per unit for longer than 45 seconds cumulatively per simulated
eventat each QuebecBES generator bus and associated generator
step-up transformer high-side bus

M.D.A.3. Each Planning Coordinator shall have evidence such as reports,

D.A.4.

memorandums, e-mails, program plans, or other documentation of its UFLS
program, including the notification of the UFLS entities of implementation
schedule, that meetthe criteria in Requirement D.A.3 Parts D.A.3.1 through
D.A.3.3.

Each Planning Coordinator shall conduct and document a UFLS design
assessment at least once every five years that determines through dynamic
simulation whether the UFLS program design meets the performance
characteristics in RequirementD.A.3 for each island identified in Requirement
R2. The simulation shall model each of the following; [VRF: High][Time
Horizon: Long-term Planning]

D.A.4.1 Underfrequency trip settings of individual generating units that are
part of QuebecBES plants/facilities that trip above the Generator
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Underfrequency Trip Modeling curve in PRC-006 - Attachment 1A,
and

D.A.4.2 Overfrequency trip settings of individual generating units that are
part of QuebecBES plants/facilities that trip below the Generator
Overfrequency Trip Modeling curve in PRC-006 - Attachment 1A,
and

D.A.4.3  Any automatic Load restoration that impacts frequency stabilization
and operates within the duration of the simulations run for the
assessment.

M.D.A.4. Each Planning Coordinator shall have dated evidence such as reports,
dynamic simulation models and results, or other dated documentation of its
UFLS design assessment that demonstrates it meets Requirement D.A.4
Parts D.A.4.1 through D.A.4.3.
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Lower VSL

Moderate VSL

High VSL

Severe VSL

The Planning Coordinator
developeda UFLS program,
including notification of and a
schedule for implementation by
UFLS entities within its area, but
failed to meetone (1) of the
performance characteristic in
Parts D.A.3.1, D.A.3.2, or D.A.3.3
in simulations of underfrequency
conditions

The Planning Coordinator
developeda UFLS program
including notification of and a
schedule for implementation by
UFLS entities within its area, but
failed to meettwo (2) of the
performance characteristic in
Parts D.A.3.1, D.A.3.2, or D.A.3.3
in simulations of underfrequency
conditions

The Planning Coordinator
developeda UFLS program
including notification of and a
schedule for implementation by
UFLS entities within its area, but
failed to meetall the
performance characteristic in
Parts D.A.3.1, D.A.3.2, and
D.A.3.3 in simulations of
underfrequency conditions

OR

The Planning Coordinator failed
to develop a UFLS program
including notification of and a
schedule for implementation by
UFLS entities within its area.

DA4

N/A

The Planning Coordinator
conducted and documenteda
UFLS assessment at least once
every five years that determined
through dynamic simulation
whetherthe UFLS program
design met the performance
characteristics in Requirement
D.A.3 but the simulation failed
toinclude one (1) of the items as

The Planning Coordinator
conducted and documenteda
UFLS assessment at least once
every five years that determined
through dynamic simulation
whetherthe UFLS program
design met the performance
characteristics in Requirement
D.A.3 but the simulation failed to
include two (2) of the items as

The Planning Coordinator
conducted and documenteda
UFLS assessment at least once
every five years that determined
through dynamic simulation
whetherthe UFLS program
design met the performance
characteristics in Requirement
D.A.3 but the simulation failed to
include all of the items as
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‘ D# ‘ Lower VSL

Moderate VSL

High VSL

Severe VSL

specified in Parts D.A.4.1,
D.A.4.2 orD.A.4.3.

specified in Parts D.A.4.1, D.A.4.2
or D.A.4.3.

specified in Parts D.A.4.1, D.A.4.2
and D.A.4.3.

OR

The Planning Coordinator failed
to conduct and document a UFLS
assessmentat least once every
five years that determines
through dynamic simulation
whetherthe UFLS program
design meetsthe performance
characteristics in Requirement
D.A.3
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D.B.

Regional Variance for the Western Electricity Coordinating Council

The following Interconnection-wide variance shall be applicable in the Western
Interconnection and replaces, in their entirety, Requirements R1 through R5, and R11
through R15.

As usedin the RV, Planning Coordinator is specific to those Planning Coordinators
providing Planning Coordinator service(s) to entities within the Western
Interconnection, regardless of where the Planning Coordinator is located.

D.B.1.

M.D.B.1.

D.B.2.

M.D.B.2.

D.B.3.

Each Planning Coordinator shall participate in a joint regional review with the
other Planning Coordinators that developsand documents criteria, including
consideration of historical eventsand system studies, to select portions of the
Bulk Electric System (BES) that may form islands. [VRF: Medium][Time Horizon:
Long-term Planning]

Each Planning Coordinator will have evidence such as reports, or other
documentation of its criteria, developed as part of the joint regional review
with other Planning Coordinators to select portions of the Bulk Electric System
that may form islands including how system studies and historical eventswere
considered to develop the criteria per Requirement D.B.1.

Each Planning Coordinator shall identify one or more islands from the regional
review (per D.B.1) to serve as a basis for designing a Western Interconnection-
wide coordinated UFLS program including: [VRF: Medium][Time Horizon: Long-
term Planning]

D.B.2.1. Those islands selected by applying the criteria in Requirement D.B.1,
and

D.B.2.2. Any portions of the BES designed to detach from the Western
Interconnection (planned islands) as a result of the operation of a
relay scheme or Remedial Action Scheme.

Each Planning Coordinator will have evidence such as reports, memorandums,
e-mails, or other documentation supporting its identification of an island(s),
from the regional review (per D.B.1), as a basis for designing a Western
Interconnection-wide coordinated UFLS program meeting the criteria in
RequirementD.B.2 Parts D.B.2.1 and D.B.2.2.

Each Planning Coordinator shall adopt a UFLS program, coordinated across the
Western Interconnection, including notification of and a schedule for
implementation by UFLS entities within its area, that meets the following
performance characteristics in simulations of underfrequency conditions
resulting from an imbalance scenario, where an imbalance = [(load — actual
generation output) / (load)], of up to 25 percent within the identified island(s).
[VRF: High][Time Horizon: Long-term Planning]

D.B.3.1. Frequencyshall remain above the Underfrequency Performance
Characteristic curve in PRC-006-5 - Attachment 1, either for 60
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M.D.B.3.

D.B.4.

seconds or until a steady-state condition between 59.3 Hz and 60.7
Hz is reached, and

D.B.3.2. Frequencyshall remain below the Overfrequency Performance
Characteristic curve in PRC-006-5 - Attachment 1, either for 60
seconds or until a steady-state condition between59.3 Hz and 60.7
Hz is reached, and

D.B.3.3. Volts per Hz (V/Hz) shall not exceed 1.18 per unit for longer than two
seconds cumulatively per simulated event, and shall not exceed 1.10
per unit for longer than 45 seconds cumulatively per simulated event
at each generator bus and generator step-up transformer high-side
bus associated with each of the following:

D.B.3.3.1. Individual generating units greater than 20 MVA (gross
nameplate rating) directly connectedto the BES

D.B.3.3.2. Generatingplants/facilities greater than 75 MVA (gross
aggregate nameplate rating) directly connectedto the
BES

D.B.3.3.3. Facilities consisting of one or more units connected to
the BES at a common bus with total generation above 75
MVA gross nameplate rating.

Each Planning Coordinator will have evidence such as reports, memorandums,
e-mails, program plans, or other documentation of its adoption of a UFLS
program, coordinated across the Western Interconnection, including the
notification of the UFLS entities of implementation schedule meeting the
criteria in Requirement D.B.3 Parts D.B.3.1 through D.B.3.3.

Each Planning Coordinator shall participate in and document a coordinated
UFLS design assessment with the other Planning Coordinators in the Western
Interconnection at least once every five yearsthat determines through dynamic
simulation whether the UFLS program design meets the performance
characteristics in RequirementD.B.3 for each island identified in Requirement
D.B.2. The simulation shall model each of the following: [VRF: High][Time
Horizon: Long-term Planning]

D.B.4.1. Underfrequency trip settings of individual generating units greater
than 20 MVA (gross nameplate rating) directly connected to the BES
that trip above the GeneratorUnderfrequency Trip Modeling curve
in PRC-006-5 - Attachment 1.

D.B.4.2. Underfrequency trip settings of generating plants/facilities greater
than 75 MVA (gross aggregate nameplate rating) directly connected
to the BES that trip above the Generator Underfrequency Trip
Modeling curve in PRC-006-5 - Attachment 1.
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M.D.B.4.

D.B.4.3.

D.B.4.4.

D.B.4.5.

D.B.4.6.

D.B.4.7.

Underfrequency trip settings of any facility consisting of one or more
units connected to the BES at a common bus with total generation
above 75 MVA (gross nameplate rating) that trip above the
Generator Underfrequency Trip Modeling curve in PRC-006-5 -
Attachment 1.

Overfrequency trip settings of individual generating units greater
than 20 MVA (gross nameplate rating) directly connected to the BES
that trip below the Generator Overfrequency Trip Modeling curve in
PRC-006-5 — Attachment 1.

Overfrequency trip settings of generating plants/facilities greater
than 75 MVA (gross aggregate nameplate rating) directly connected
to the BES that trip below the Generator Overfrequency Trip
Modeling curve in PRC-006-5 — Attachment 1.

Overfrequency trip settings of any facility consisting of one or more
units connected to the BES at a common bus with total generation
above 75 MVA (gross nameplate rating) that trip below the
Generator Overfrequency Trip Modeling curve in PRC-006-5 —
Attachment 1.

Any automatic Load restoration that impacts frequency stabilization
and operates within the duration of the simulations run for the
assessment.

Each Planning Coordinator will have dated evidence such as reports, dynamic
simulation models and results, or other dated documentation of its participation
in a coordinated UFLS design assessmentwith the other Planning Coordinators
demonstrating that it meets RequirementD.B.4 Parts D.B.4.1 through D.B.4.7.

D.B.5. through D.B.10. Reserved

D.B.11.

M.D.B.11.

Each Planning Coordinator, in whose area a BES islanding eventresults in system
frequency excursions below the initializing set points of the UFLS program, shall
participate in and documenta coordinated eventassessment with all affected
Planning Coordinators to conduct and document an assessment of the event
within one year of eventactuation to evaluate: [VRF: Medium][Time Horizon:
Operations Assessment]

D.B.11.1. The performance of the UFLS equipment,

D.B.11.2 The effectivenessof the UFLS program

Each Planning Coordinator will have dated evidence such as reports, data
gathered from an historical event, or other dated documentation to show that it
participated in a coordinated event assessment of the performance of the UFLS
equipmentand the effectiveness of the UFLS program per RequirementD.B.11.
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D.B.12. Each Planning Coordinator, in whose islanding eventassessment (per D.B.11)
UFLS program deficiencies are identified, shall participate in and documenta
coordinated UFLS design assessment of the UFLS program with all other Planning
Coordinators in the Western Interconnection to consider the identified
deficiencies within two years of eventactuation. [VRF: Medium][Time Horizon:
Operations Assessment]

M.D.B.12. Each Planning Coordinator will have dated evidence such as reports, data
gathered from an historical event, or other dated documentation to show that it
participated in a UFLS design assessment per Requirements D.B.12 and D.B.4 if
UFLS program deficiencies are identified in D.B.11.
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Lower VSL Moderate VSL High VSL Severe VSL

D.B.1 N/A The Planning Coordinator The Planning Coordinator The Planning Coordinator failed
participated in a joint regional participated in a joint regional to participate in ajoint regional
review with the other Planning review with the other Planning review with the other Planning
Coordinators that developedand | Coordinators that developedand | Coordinators that developedand
documented criteria but failed to | documented criteria but failed to | documented criteria to select
include the consideration of include the consideration of portions of the BES, including
historical events, to select historical eventsand system interconnected portions of the
portions of the BES, including studies, to select portions of the | BES in adjacent Planning
interconnected portions of the BES, including interconnected Coordinator areas that may form
BES in adjacent Planning portions of the BES in adjacent islands
Coordinator areas, that may Planning Coordinator areas, that
form islands may form islands
OR
The Planning Coordinator
participated in a joint regional
review with the other Planning
Coordinators that developed and
documented criteria but failed to
include the consideration of
system studies, to select portions
of the BES, including
interconnected portions of the
BES in adjacent Planning
Coordinator areas, that may
form islands

D.B.2 N/A N/A The Planning Coordinator The Planning Coordinator
identified an island(s) from the identified an island(s) from the
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Lower VSL

Moderate VSL

High VSL

Severe VSL

regional review to serveas a
basis for designing its UFLS
program but failed to include one
(1) of the parts as specified in
RequirementD.B.2, Parts D.B.2.1
or D.B.2.2

regional review to serve as a
basis for designing its UFLS
program but failed to include all
of the parts as specifiedin
RequirementD.B.2, Parts D.B.2.1
or D.B.2.2

OR

The Planning Coordinator failed
to identify any island(s) from the
regional review to serveasa
basis for designing its UFLS
program.

D.B.3

N/A

The Planning Coordinator
adopted a UFLS program,
coordinated across the Western
Interconnection that included
notification of and a schedule for
implementation by UFLS entities
within its area, but failed to meet
one (1) of the performance
characteristic in Requirement
D.B.3, Parts D.B.3.1, D.B.3.2, or
D.B.3.3 in simulations of
underfrequency conditions

The Planning Coordinator
adopted a UFLS program,
coordinated across the Western
Interconnection that included
notification of and a schedule for
implementation by UFLS entities
within its area, but failed to meet
two (2) of the performance
characteristic in Requirement
D.B.3, Parts D.B.3.1, D.B.3.2, or
D.B.3.3 in simulations of
underfrequency conditions

The Planning Coordinator
adopted a UFLS program,
coordinated across the Western
Interconnection that included
notification of and a schedule for
implementation by UFLS entities
within its area, but failed to meet
all the performance
characteristic in Requirement
D.B.3, Parts D.B.3.1, D.B.3.2, and
D.B.3.3 in simulations of
underfrequency conditions

OR

The Planning Coordinator failed
to adopt a UFLS program,
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Lower VSL

Moderate VSL

High VSL

Severe VSL

coordinated across the Western
Interconnection, including
notification of and a schedule for
implementation by UFLS entities
within its area.

D.B.4

The Planning Coordinator
participated in and
documented a coordinated
UFLS assessment with the other
Planning Coordinators across
the Western Interconnection at
least once everyfive years that
determinesthrough dynamic
simulation whether the UFLS
program design meetsthe
performance characteristics in
Requirement D.B.3 for each
island identified in Requirement
D.B.2 but the simulation failed
to include one (1) of the items
as specified in Requirement
D.B.4, Parts D.B.4.1 through
D.B.4.7.

The Planning Coordinator
participated in and documented
a coordinated UFLS assessment
with the other Planning
Coordinators across the Western
Interconnection at least once
every five years that determines
through dynamic simulation
whetherthe UFLS program
design meetsthe performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2 but the
simulation failed to include two
(2) of the items as specified in
RequirementD.B.4, Parts D.B.4.1
through D.B.4.7.

The Planning Coordinator
participated in and documented
a coordinated UFLS assessment
with the other Planning
Coordinators across the Western
Interconnection at least once
every five years that determines
through dynamic simulation
whetherthe UFLS program
design meetsthe performance
characteristics in Requirement
D.B.3 for each island identified in
RequirementD.B.2 but the
simulation failed to include three
(3) of the items as specified in
RequirementD.B.4, Parts D.B.4.1
through D.B.4.7.

The Planning Coordinator
participated in and documented
a coordinated UFLS assessment
with the other Planning
Coordinators across the Western
Interconnection at least once
every five years that determines
through dynamic simulation
whetherthe UFLS program
design meetsthe performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2 but the
simulation failed to include four
(4) or more of the items as
specified in Requirement D.B.4,
Parts D.B.4.1 through D.B.4.7.

OR

The Planning Coordinator failed
to participate in and document a
coordinated UFLS assessment
with the other Planning
Coordinators across the Western
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Lower VSL

Moderate VSL

Severe VSL

High VSL

Interconnection at least once
everyfive years that determines
through dynamic simulation
whetherthe UFLS program
design meetsthe performance
characteristics in Requirement
D.B.3 for each island identified in
RequirementD.B.2

D.B.11

The Planning Coordinator, in
whose area a BES islanding
eventresulting in system
frequency excursions below the
initializing set points of the
UFLS program, participated in
and documenteda coordinated
eventassessment with all
Planning Coordinators whose
areas or portions of whose
areas were also included in the
same islanding eventand
evaluated the parts as specified
in RequirementD.B.11, Parts
D.B.11.1 and D.B.11.2 within a
time greater than one year but
less than or equal to 13 months
of actuation.

The Planning Coordinator, in
whose area a BES islanding event
resulting in system frequency
excursions below the initializing
set points of the UFLS program,
participated in and documented
a coordinated eventassessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding eventand
evaluated the parts as specified
in RequirementD.B.11, Parts
D.B.11.1 and D.B.11.2 within a
time greater than 13 months but
less than or equal to 14 months
of actuation.

The Planning Coordinator, in
whose area a BES islanding event
resulting in system frequency
excursions below the initializing
set points of the UFLS program,
participated in and documented
a coordinated eventassessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding eventand
evaluated the parts as specified
in RequirementD.B.11, Parts
D.B.11.1 and D.B.11.2 within a
time greater than 14 months but
less than or equal to 15 months
of actuation.

OR

The Planning Coordinator, in
whose area an islanding event

The Planning Coordinator, in
whose area a BES islanding event
resulting in system frequency
excursions below the initializing
set points of the UFLS program,
participated in and documented
a coordinated eventassessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding eventand
evaluated the parts as specified
in RequirementD.B.11, Parts
D.B.11.1 and D.B.11.2 within a
time greater than 15 months of
actuation.

OR

The Planning Coordinator, in
whose area an islanding event
resulting in system frequency
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Lower VSL Moderate VSL High VSL Severe VSL

resulting in system frequency excursions below the initializing
excursions below the initializing set points of the UFLS program,
set points of the UFLS program, failed to participate in and
participated in and documented | document a coordinated event
a coordinated eventassessment | assessmentwith all Planning

with all Planning Coordinators Coordinators whose areas or
whose areas or portions of portion of whose areas were also
whose areas were also included included in the same island event
in the same islanding event and evaluate the parts as

within one year of event specified in Requirement D.B.11,

actuation but failed to evaluate Parts D.B.11.1 and D.B.11.2.
one (1) of the parts as specified OR

in RequirementD.B.11, Parts
D.B.11.1 or D.B.11.2. The Planning Coordinator, in

whose area an islanding event
resulting in system frequency
excursions below the initializing
set points of the UFLS program,
participated in and documented
a coordinated eventassessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event
within one year of event
actuation but failed to evaluate
all of the parts as specified in
RequirementD.B.11, Parts
D.B.11.1 and D.B.11.2.
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Lower VSL

Moderate VSL

High VSL

Severe VSL

D.B.12

N/A

The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
D.B.11, participated in and
documenteda coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection to consider the
identified deficiencies in greater
than two years but less than or
equal to 25 months of event
actuation.

The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
D.B.11, participated in and
documenteda coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection to consider the
identified deficiencies in greater
than 25 months but less than or
equal to 26 months of event
actuation.

The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
D.B.11, participated in and
documenteda coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection to consider the
identified deficiencies in greater
than 26 months of event
actuation.

OR

The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
D.B.11, failed to participate in
and document a coordinated
UFLS design assessment of the
coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection to consider the
identified deficiencies
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E. Associated Documents

Version History

Version Date Action Change Tracking
0 April 1, 2005 Effective Date New
1 May 25, 2010 Completed revision, merging and
updating PRC-006-0, PRC-007-0 and
PRC-009-0.
1 November4, 2010 Adopted by the Board of Trustees
1 May 7, 2012 FERC Order issued approving PRC-
006-1 (approval becomes effective
July 10, 2012)
1 November9, 2012 FERC Letter Order issued accepting
the modification of the VRF in R5
from (Medium to High) and the
modification of the VSL language in
R8.
2 November13, 2014 | Adoptedby the Board of Trustees Revisions made under
Project 2008-02:
Undervoltage Load
Shedding (UVLS) &
Underfrequency Load
Shedding (UFLS) to address
directive issued in FERC
Order No. 763.
Revisions to existing
RequirementR9 and
R10 and addition of
new Requirement
R15.
2 March 4, 2015 FERC Order issued approving PRC-
006-2. Docket No. RD15-2-000
3 August 10, 2017 Adopted by the NERC Board of Revisions to the Regional
Trustees Variance for the Quebec
Interconnection.
3 September5, 2017 FERC Order issued approving PRC-

006-3.
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4 February 6, 2020

Adopted by NERC Board of Trustees

Revisions under Project
2017-07

5 August 20, 2020

Adopted by NERC Board of Trustees

In Version 5: 1)
Requirements R14 and R15
were added to the list of
Requirements not
applicable to the Western
Interconnection (WI), 2)
use of “Planning
Coordinator” (PC) was
made specific to PCs
providing services within
the WI, regardless of
where the PCis located, 3)
non-substantive changes
were made conforming the
document and styles to the
newest NERC conventions
and templates, and 4)
referencesto Version 3
were updated to Version 5.

5 December23,2020

FERC Oder approving PRC-006-5
Docket No. RD21-1-000

5 April 1, 2021

Effective Date
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PRC-006-5 — Attachment 1

Underfrequency Load Shedding Program
Design Performance and Modeling Curves for
Requirements R3 Parts 3.1-3.2 and R4 Parts 4.1-4.6

—

= Y

\\

I I I I LI
Overfrequency Trip Settings
Must Be Modeled for Generators
That Trip Below the Generator
Overfrequency Trip Modeling

Curve —t

Simulated Frequency Must
Remain Between the
— Overfrequency and

— Underfrequency Performance
Characteristic Curves

i

—’—:————

Underfrequency Trip Settings
Must Be Modeled for Generators
That Trip Above the Generator
Underfrequency Trip Modeling
Curve

0.1

Time (sec)

100

Generator Overfrequency Trip Modeling (Requirement R4 Parts 4.4-4.6)
=222 Overfrequency Performance Characteristic (Requirement R3 Part 3.2)
=22 Underfrequency Performance Characteristic (Requirement R3 Part 3.1)
=222 Generator Underfrequency Trip Modeling (Requirement R4 Parts 4.1-4.3)

Curve Definitions

Generator Overfrequency Trip Modeling

Overfrequency Performance Characteristic

t<2s t>2s t<4s 4s5<t<£30s t>30s
f=62.2 f=-0.686log(t) +62.41 f=61.8 f=-0.686log(t) + 62.21 f=60.7
Hz Hz Hz Hz Hz

Generator UnderfrequencyTrip

Modeling

Underfrequency Performance Characteristic
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t<2s t>2s t<2s 25<t<60s t>60s
f=57.8 f=0.575log(t) + 57.63 f=58.0 f=0.575log(t) + 57.83 f=59.3
Hz Hz Hz Hz Hz
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PRC-006 Attachment1A (Quebec)
Underfrequency Load Shedding Program

. . Frequency (Hz
Design Performance and Modeling Curves for 4 Y (Hz)
Regional Variances D.A.3 Parts D.A.3.1-D.A.3.3and D.A4 Parts D.A.4.1-D.A4.3
67
Overfrequency Trip Settings
Must Be Modeled for Generators e
That Trip Below the Generator
Overfrequency Trip Modeling Curve 65
64
—----"\ I
— 62
Simulated Frequency Must 61
| Remain Between the (30; 60.7)
Qverfrequency and )
 Underfrequency Performance (60; 59.0)
Characteristic Curves
59
(.35;56.7) B
58
Underfrequency Trip Settings 57
Must Be Modeled for Generators
24 That Trip Above the Generator 1 56
Underfrequency Trip Modeling Curve
1 1 [ I I | 55
0.1 1 Time (sec) 10 100
Quebec OverFrequency Generator Trip Modeling (Requirement D A 4.2) s QverFrequency Performance Characteristics (Requirement D.A3.2)
= JnderFrequency Performance Characteristic (Requirement D.A.3.1) e Quebec UnderFrequency Generator Trip Modeling (Requirement D.A4.1)
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Rationale:

During development of this standard, text boxes were embedded within the standard to explain
the rationale for various parts of the standard. Upon BOT approval, the text from the rationale
text boxeswas moved to this section.

Rationale for R9:

The “Corrective Action Plan” language was added in response to the FERC directive from Order
No. 763, which raised concern that the standard failed to specify how soon an entity would
needto implement corrections after a deficiency is identified by a Planning Coordinator (PC)
assessment. The revised language adds clarity by requiring that each UFLS entity follow the
UFLS program, including any Corrective Action Plan, developed by the PC.

Also, to achieve consistency of terminology throughout this standard, the word “application”
was replaced with “implementation.” (See Requirements R3, R14 and R15)

Rationale for R10:

The “Corrective Action Plan” language was added in response to the FERC directive from Order
No. 763, which raised concern that the standard failed to specify how soon an entity would
needto implement corrections after a deficiency is identified by a PC assessment. The revised
language adds clarity by requiring that each UFLS entity follow the UFLS program, including any
Corrective Action Plan, developed by the PC.

Also, to achieve consistency of terminology throughout this standard, the word “application”
was replaced with “implementation.” (See Requirements R3, R14 and R15)

Rationale for R15:

Requirement R15 was added in response to the directive from FERC Order No. 763, which
raised concern that the standard failed to specify how soon an entity would needto implement
corrections after a deficiency is identified by a PC assessment. RequirementR15 addressesthe
FERC directive by making explicit that if deficiencies are identified as a result of an assessment,
the PCshall develop a Corrective Action Plan and schedule for implementation by the UFLS
entities.

A “Corrective Action Plan” is definedin the NERC Glossary of Terms as, “a list of actions and an
associated timetable for implementation to remedy a specific problem.” Thus, the Corrective
Action Plan developed by the PC will identify the specific timeframe for an entity to implement
corrections to remedy any deficiencies identified by the PC as a result of an assessment.
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Specific provisions applicable to Standard PRC-006-5
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This appendix establishes specific provisions for the application of the standard in Québec. Provisions of
the standard and of this appendix must be read jointly for comprehension and interpretation purposes.
Where the standard and appendix differ, the appendix shall prevail.

A. Introduction

1. Title: No specific provision
2. Number: No specific provision
3. Purpose: No specific provision
4. Applicability:

This standard only applies to the facilities of the Main Transmission System (RTP).
5. Effective Date:
5.1. Adoption of the standard by the Régie de I'énergie: June 28, 2022
5.2. Adoption of this appendix by the Régie de I'énergie: June 28, 2022
5.3. Effective date of the standard and of this appendix in Québec: October 1, 2022
B. Requirements and Measures
No specific provision
C. Compliance
1. Compliance Monitoring Process
1.1. Compliance Enforcement Authority

In Québec, “Compliance Enforcement Authority” means the Régie de I'énergie in its
roles of monitoring and enforcing compliance with respect to the Reliability Standard
and to this appendix.

1.2. Evidence Retention
No specific provision
1.3. Compliance Monitoring and Assessment Processes

The Régie de I'énergie establishes the monitoring processes used to evaluate data or
information for the purpose of determining compliance or non-compliance with the
Reliability Standard and with this appendix.

1.4. Additional Compliance Information
No specific provision
2. Violation Severity Levels
No specific provision
D. Regional Variances
No specific provision

D.A. Regional Variance for the Québec Interconnection
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Specific provisions applicable to Standard PRC-006-5
PRC-006-5 — Automatic Underfrequency Load Shedding

No specific provision
D.B. Regional Variance for the Western Electricity Coordinating Council
No specific provision
E. Associated Documents
No specific provision
PRC-006-5 — Attachment 1
No specific provision

PRC-006-5 — Attachment 1A (Québec)
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Specific provisions applicable to Standard PRC-006-5

PRC-006-5 — Automatic Underfrequency Load Shedding

PRC-006-5 Attachment 1A (Québec)
UnderFrequency Load Shedding Program

Design Performance and Modeling Curves for

Regional Variances D.A.3.1-D.A.3.3 and D.A.4 Parts D.A.4.1-D.A.4.3

0.1

67
Overfrequency Trip Settings
Must Be Modeled for Generators 1l es
That Trip Below the Generator
Overfrequency Trip Modeling Curve | | 65
64
—+ 63
'-.-l-u\
62
Simulated Frequency Must 61
Remain Between the (30; 60.7)
—— Overfrequency and LT 60
[ Underfrequency Performance (60; 59.0)
Characteristic Curves 59
(.35;56.7) B
58
7R Underfrequency Trip Settings T %7
Must Be Modeled for Generators
s That Trip Above the Generator — 56
Underfrequency Trip Modeling Curve
1 1 1 | | 1 1 55
1 Time (sec) 10 100

s Quebec OverFrequency Generator Trip Modeling (Requirement D.A.4.2)

e | InderFrequency Performance Characteristic (Requirement D.A.3.1)

e OverFrequency Performance Characteristics (Requirement D.A.3.2)

e Quebec UnderFrequency Generator Trip Modeling (Requirement D.A.4.1)

Frequency (Hz)

Curve Definitions

Generator Overfrequency Trip Modeling

t<5s

t<90s

t>90s

Overfrequency Performance

t<5s

Characteristic

55<t<30s

t>30s

f =66 Hz

f=63 Hz

f=61.5Hz

f=63 Hz

f=-1.29log(t) +
63.90 Hz

f=60.7 Hz
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Specific provisions applicable to Standard PRC-006-5
PRC-006-5 — Automatic Underfrequency Load Shedding

Modeling Characteristic
t<0.35s t<2s t<10s t<90s t>90s t<0.35s 0.35s<t< t>60s
60s
f=55.5Hz |f=56.5Hz| f=57.0Hz f=57.5Hz f=585Hz | f=56.0Hz | f=0.72log(t) |[f=59 Hz
+57.03 Hz
Rationale

No specific provision

Version history

Version Date Action Change Tracking
1 June 28, 2022 New appendix as per decision D-2022- New
085

Page QC-4 of 4



TOP-003-4 — Operational Reliability Data

A. Introduction

1
2.
3.

Title: Operational Reliability Data
Number: TOP-003-4

Purpose: To ensure that the Transmission Operator and Balancing Authority have
data neededto fulfill their operational and planning responsibilities.

Applicability:

4.1. Transmission Operator
4.2. Balancing Authority
4.3. GeneratorOwner
4.4. GeneratorOperator
4.5. Transmission Owner

4.6. Distribution Provider

Effective Date: See Implementation Plan.

B. Requirements and Measures

R1.

M1.

R2.

Each Transmission Operator shall maintain a documented specification for the data
necessary for it to performits Operational Planning Analyses, Real-time monitoring,
and Real-time Assessments. The data specification shall include, but not be limited to:
[Violation Risk Factor: Low] [Time Horizon: Operations Planning]

1.1. A list of data and information needed by the Transmission Operator to
support its Operational Planning Analyses, Real-time monitoring, and Real-
time Assessmentsincluding non-BES data and external network data as
deemed necessary by the Transmission Operator.

1.2 Provisions for notification of current Protection System and Special Protection
System status or degradation that impacts System reliability.

1.3. A periodicity for providing data.
14. The deadline by which the respondentis to provide the indicated data.

Each Transmission Operator shall make available its dated, current, in force
documented specification for data.

Each Balancing Authority shall maintain a documented specification for the data
necessary for it to performits analysis functions and Real-time monitoring. The data
specification shall include, but not be limited to: [Violation Risk Factor: Low] [Time
Horizon: Operations Planning]
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TOP-003-4 — Operational Reliability Data

2.1 A list of data and information needed by the Balancing Authority to support
its analysis functions and Real-time monitoring.

2.2 Provisions for notification of current Protection System and Special Protection
System status or degradation that impacts System reliability.

2.3. A periodicity for providing data.
2.4, The deadline by which the respondentis to provide the indicated data.

M2. Each Balancing Authority shall make available its dated, current, in force documented
specification for data.

R3. Each Transmission Operator shall distribute its data specification to entities that have
data required by the Transmission Operator’s Operational Planning Analyses, Real-
time monitoring, and Real-time Assessment. [Violation Risk Factor: Low] [Time
Horizon: Operations Planning]

M3. Each Transmission Operator shall make available evidence that it has distributed its
data specification to entities that have data required by the Transmission Operator’s
Operational Planning Analyses, Real-time monitoring, and Real-time Assessments.
Such evidence could include butis not limited to web postings with an electronic
notice of the posting, dated operator logs, voice recordings, postal receipts showing
the recipient, date and contents, or e-mail records.

R4. Each Balancing Authority shall distribute its data specification to entities that have
data required by the Balancing Authority’s analysis functions and Real-time
monitoring. [Violation Risk Factor: Low] [Time Horizon: Operations Planning]

M4. Each Balancing Authority shall make available evidence that it has distributed its data
specification to entities that have data required by the Balancing Authority’s analysis
functions and Real-time monitoring. Such evidence could include but is not limited to
web postings with an electronic notice of the posting, dated operator logs, voice
recordings, postal receipts showing the recipient, or e-mail records.

R5. Each Transmission Operator, Balancing Authority, Generator Owner, Generator
Operator, Transmission Owner, and Distribution Provider receiving a data
specification in RequirementR3 or R4 shall satisfy the obligations of the documented
specifications using: [Violation Risk Factor: Medium] [Time Horizon: Operations
Planning, Same-Day Operations, Real-time Operations]

5.1. A mutually agreeable format
5.2. A mutually agreeable process for resolving data conflicts
5.3. A mutually agreeable security protocol

M5. Each Transmission Operator, Balancing Authority, Generator Owner, Generator
Operator, Transmission Owner, and Distribution Provider receiving a data specification
in RequirementR3 or R4 shall make available evidence that it has satisfied the
obligations of the documented specifications. Such evidence could include, but is not
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limited to, electronic or hard copies of data transmittals or attestations of receiving
entities.

C. Compliance
1 Compliance Monitoring Process
1.1. Compliance Monitoring Process

As definedin the NERC Rules of Procedure, “Compliance Enforcement Authority”
(CEA) means NERC or the Regional Entity in their respective roles of monitoring
and enforcing compliance with the NERC Reliability Standards.

1.2. Compliance Monitoring and Assessment Processes

As definedin the NERC Rules of Procedure, “Compliance Monitoring and
Assessment Processes” refers to the identification of the processes that will be
used to evaluate data or information for the purpose of assessing performance
or outcomes with the associated reliability standard.

1.3. Data Retention

The following evidence retention periods identify the period of time an entity is
required to retain specific evidence to demonstrate compliance. Forinstances
where the evidence retention period specified below is shorter than the time
since the last audit, the Compliance Enforcement Authority may ask an entity to
provide other evidence to show that it was compliant for the full time period
since the last audit.

Each responsible entity shall keep data or evidence to show compliance as
identified below unless directed by its Compliance Enforcement Authority to
retain specific evidence for a longer period of time as part of an investigation:

Each Transmission Operator shall retain its dated, current, in force, documented
specification for the data necessary for it to perform its Operational Planning
Analyses, Real-time monitoring, and Real-time Assessments in accordance with
RequirementR1 and Measurement M1 as well as any documentsin force since
the last compliance audit.

Each Balancing Authority shall retain its dated, current, in force, documented
specification for the data necessary for it to perform its analysis functions and
Real-time monitoring in accordance with RequirementR2 and Measurement M2
as well as any documentsin force since the last compliance audit.

Each Transmission Operator shall retain evidence for three calendar years that it
has distributed its data specification to entities that have data required by the
Transmission Operator’s Operational Planning Analyses, Real-time monitoring,
and Real-time Assessmentsin accordance with RequirementR3 and
Measurement M3.
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Each Balancing Authority shall retain evidence for three calendar years that it
has distributed its data specification to entities that have data required by the
Balancing Authority’s analysis functions and Real-time monitoring in accordance
with Requirement R4 and Measurement M4.

Each Balancing Authority, Generator Owner, Generator Operator, Transmission
Operator, Transmission Owner, and Distribution Provider receiving a data
specification in RequirementR3 or R4 shall retain evidence for the most recent
90-calendar days that it has satisfied the obligations of the documented
specifications in accordance with Requirement R5 and Measurement M5.

If a responsible entity is found non-compliant, it shall keep information related
to the non-compliance until mitigation is complete and approved or the time
period specified above, whichever is longer.

The Compliance Enforcement Authority shall keep the last audit records and all
requested and submitted subsequent audit records.

1.4. Additional Compliance Information

None.
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Table of Compliance Elements

Time Horizon

Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

R1

Operations
Planning

Low

The Transmission
Operator did not
include one of the
parts (Part 1.1
through Part 1.4) of
the documented
specification for the
data necessary for it
to perform its
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

The Transmission
Operator did not
include two of the
parts (Part 1.1
through Part 1.4) of
the documented
specification for the
data necessary forit
to perform its
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

The Transmission
Operator did not
include three of the
parts (Part 1.1
through Part 1.4) of
the documented
specification for the
data necessary for it
to perform its
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

The Transmission
Operator did not
include four of the
parts (Part 1.1
through Part 1.4) of
the documented
specification for the
data necessaryfor it
to perform its
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.
OR,

The Transmission
Operator did not have
a documented
specification for the
data necessary for it
to perform its
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.
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R#

R2

Time Horizon

Operations
Planning

VRF

Low

Lower VSL

The Balancing
Authority did not
include one of the
parts (Part 2.1
through Part 2.4) of
the documented
specification for the
data necessaryfor it
to perform its analysis
functions and Real-
time monitoring.

Violation Severity Levels

Moderate VSL

The Balancing
Authority did not
include two of the
parts (Part 2.1
through Part 2.4) of
the documented
specification for the
data necessary for it
to perform its analysis
functions and Real-
time monitoring.

High VSL

The Balancing
Authority did not
include three of the
parts (Part 2.1
through Part 2.4) of
the documented
specification for the
data necessaryforit
to perform its analysis
functions and Real-
time monitoring.

Severe VSL

The Balancing
Authority did not
include four of the
parts (Part 2.1
through Part 2.4) of
the documented
specification for the
data necessaryfor it
to perform its analysis
functions and Real-
time monitoring.

OR,

The Balancing
Authority did not
have a documented
specification for the
data necessary for it
to perform its analysis
functions and Real-
time monitoring.

For the RequirementR3 and R4 VSLs only, the intent of the SDT is to start with the Severe VSL first and then to work your way to
the left until you find the situation that fits. In this manner, the VSL will not be discriminatory by size of entity. Ifa small entity
has just one affected reliability entity to inform, the intent is that that situation would be a Severe violation.

R3

Operations
Planning

Low

The Transmission
Operator did not
distribute its data

The Transmission
Operator did not
distribute its data

The Transmission
Operator did not
distribute its data

The Transmission
Operator did not
distribute its data
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R#

Time Horizon

VRF

Lower VSL

specification to one
entity, or 5% or less of
the entities,
whichever is greater,
that have data
required by the
Transmission
Operator’s
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

Moderate VSL

specification to two
entities, or more than
5% and less than or
equal to10% of the
reliability entities,
whichever is greater,
that have data
required by the
Transmission
Operator’s
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

High VSL

specification to three
entities, or more than
10% and less than or
equal to 15% of the
reliability entities,
whichever is greater,
that have data
required by the
Transmission
Operator’s
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

Violation Severity Levels

Severe VSL

specification to four
or more entities, or
more than 15% of the
entities that have
data required by the
Transmission
Operator’s
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

R4

Operations
Planning

Low

The Balancing
Authority did not
distribute its data
specification to one
entity, or 5% or less of
the entities,
whichever is greater,
that have data
required by the
Balancing Authority’s
analysis functions and
Real-time monitoring.

The Balancing
Authority did not
distribute its data
specification to two
entities, or more than
5% and less than or
equal to 10% of the
entities, whicheveris
greater, that have
data required by the
Balancing Authority’s
analysis functions and
Real-time monitoring.

The Balancing
Authority did not
distribute its data
specification to three
entities, or more than
10% and less than or
equal to 15% of the
entities, whicheveris
greater, that have
data required by the
Balancing Authority’s
analysis functions and
Real-time monitoring.

The Balancing
Authority did not
distribute its data
specification to four
or more entities, or
more than 15% of the
entities that have
data required by the
Balancing Authority’s
analysis functions and
Real-time monitoring.
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Time Horizon

Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

RS

Operations | Medium | The responsible
Planning, entity receiving a data
Same-Day specification in
Operations, RequirementR3 or R4
Real-time satisfied the
Operations obligations in the data

specification but did
not meet one of the
criteria shownin
RequirementR5
(Parts 5.1 —5.3).

The responsible entity
receiving a data
specification in
RequirementR3 or R4
satisfied the
obligations in the data
specification but did
not meet two of the
criteria shownin
RequirementR5
(Parts 5.1 — 5.3).

The responsible entity
receiving a data
specification in
RequirementR3 or R4
satisfied the
obligations in the data
specification but did
not meet three of the
criteria shownin
RequirementR5
(Parts 5.1 —5.3).

The responsible entity
receiving a data
specification in
RequirementR3 or R4
did not satisfy the
obligations of the
documented
specifications for
data.
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D. Regional Variances
None.

E. Interpretations
None.

F. Associated Documents

None.

Version History

Version Action Change Tracking
0 April 1, 2005 Effective Date New
0 August 8, 2005 Removed “Proposed” from Effective Errata
Date
Modified M1
Replaced Levels of Non-compliance
with the Feb 28, BOT approved
Violation Severity Levels (VSLs)
1 October 17, 2008 | Adopted by NERC Board of Trustees
1 March 17, 2011 Order issued by FERC approving TOP-
003-1 (approval effective 5/23/11)
2 May 6, 2012 Revised under Project 2007-03 Revised
2 May 9, 2012 Adopted by Board of Trustees Revised
3 April 2014 Changes pursuant to Project 2014-03 Revised
3 November13, 2014 | Adopted by Board of Trustees Revisions under
Project 2014-03
3 November 19, 2015 FERC approved TOP-003-3. Docket No.
RM15-16-000, Order No. 817
4 February 6, 2020 Adopted by NERC Board of Trustees Revisions under
Project 2017-07
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FERC approved TOP-003-4.Docket No.
4 October 30, 2020
croper RD20-4-000
4 April 1, 2021 Effective Date

Guidelines and Technical Basis

Rationale:

During development of this standard, text boxes were embedded within the standard to explain
the rationale for various parts of the standard. Upon BOT approval, the text from the rationale
text boxes was moved to this section.

Rationale for Definitions:

Changes made to the proposed definitions were made in order to respondto issues raised in
NOPR paragraphs 55, 73, and 74 dealing with analysis of SOLs in all time horizons, questionson
Protection Systems and Special Protection Systems in NOPR paragraph 78, and
recommendations on phase angles from the SW Outage Report (recommendation 27). The
intent of such changes is to ensure that Real-time Assessments contain sufficient details to
result in an appropriate level of situational awareness. Some examplesinclude: 1) analyzing
phase angles which may result in the implementation of an Operating Plan to adjust generation
or curtail transactions so that a Transmission facility may be returnedto service, or 2)
evaluating the impact of a modified Contingency resulting from the status change of a Special
Protection Scheme from enabled/in-service to disabled/out-of-service.

Rationale for R1:

Changes to proposed Requirement R1, Part 1.1 are in response to issues raised in NOPR
paragraph 67 on the need for obtaining non-BES and external network data necessary for the
Transmission Operator to fulfill its responsibilities.

Proposed Requirement R1, Part 1.2 is in response to NOPR paragraph 78 on relay data. The
language has been moved from approved PRC-001-1.

Corresponding changes have been made to Requirement R2 for the Balancing Authority and to
proposed IRO-010-2, Requirement R1 for the Reliability Coordinator.

Rationale for R5:
Proposed Requirement R5, Part 5.3 is in response to NOPR paragraph 92 where concerns were
raised about data exchange through secured networks.
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Appendix QC-TOP-003-4-QC-1
Specific provisions applicable in Québec for standard
TOP-003-4 — Operational Reliability Data

This appendix establishes specific provisions for the application of the standard in Québec. Provisions of
the standard and of this appendix must be read together jointly for comprehension and interpretation
purposes. Where the standard and appendix differ, the appendix shall prevail.

A. Introduction

1.

2
3.
4

Title: No specific provision
Number: No specific provision
Purpose: No specific provision
Applicability:

Functional Entities
No specific provision
Facilities

This standard applies to the facilities of the Main Transmission System (RTP) and, for the
requirement R1, to the facilities designated under this requirement.

Effective Date:

5.1. Adoption of the standard by the Régie de I'énergie: June 28, 2022
5.2. Adoption of the appendix by the Régie de I'énergie: June 28, 2022
5.3. Effective date of the standard and of its appendix in Québec: October 1, 2022

B. Requirements and Measures

Specific provisions applicable to requirement R1 (1.1):
The expression “non BES” is replaced by “non RTP”.

C. Compliance

1.

Compliance Monitoring Process
1.1. Compliance Monitoring Process

In Québec, “Compliance Enforcement Authority” means the Régie de I’énergie in its roles of
monitoring and enforcing compliance with respect to the Reliability Standard and to this
appendix.

1.2. Compliance Monitoring and Assessment Processes

The Régie de 1’énergie establishes the monitoring processes used to evaluate data or
information for the purpose of determining compliance or non-compliance with the Reliability
Standard and with this appendix.

1.3. Data Retention
No specific provision
1.4. Additional Compliance Information

No specific provision

Table of Compliance Elements
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Appendix QC-TOP-003-4-QC-1
Specific provisions applicable in Québec for standard
TOP-003-4 — Operational Reliability Data

No specific provision

D. Regional Variances

No specific provision
E. Interpretations

No specific provision
F. Associated Documents

No specific provision
Guidelines and Technical Basis

No specific provision

Version history

Version Date Action Change Tracking

1 June 28, 2022 New appendix as per decision D-2022-085 | New
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