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UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

North American Electric Reliability ) Docket No.
Corporation )

JOINT PETITION OF THE
NORTH AMERICAN ELECTRIC RELIABILITY CORPORATION AND
WESTERN ELECTRICITY COORDINATING COUNCIL FOR APPROVAL OF
PROPOSED RELIABILITY STANDARD PRC-006-5
Pursuant to Section 215(d)(1) of the Federal Power Act (“FPA”)! and Section 39.52 of the
Federal Energy Regulatory Commission’s (“FERC” or the “Commission”) regulations, the North
American Electric Reliability Corporation (“NERC”)? and the Western Electricity Coordinating
Council (“WECC”) hereby submit proposed Reliability Standard PRC-006-5 — Automatic
Underfrequency Load Shedding for Commission approval.* Proposed Reliability Standard PRC-
006-5 includes revisions to the WECC regional Variance that clarify applicability of continent-
wide requirements to entities in the Western Interconnection and clarify the applicability of the
WECC regional Variance to Planning Coordinators. The continent-wide requirements were not

changed substantively from proposed Reliability Standard PRC-006-4, which is currently pending

Commission approval.®

! 16 U.S.C. § 8240.

2 18 C.F.R. § 39.5 (2019).

3 The Commission certified NERC as the electric reliability organization (“ERO”) in accordance with
Section 215 of the FPA on July 20, 2006. N. Am. Elec. Reliability Corp., 116 FERC { 61,062 (2006).

4 Unless otherwise indicated, capitalized terms used in this Petition shall have the meaning set forth in the

Glossary of Terms Used in NERC Reliability Standards,
https://www.nerc.com/pa/Stand/Glossary%200f%20Terms/Glossary_of _Terms.pdf.

5 Petition of the North American Electric Reliability Corporation for Approval of Reliability Standards
Developed Under the Standards Alignment with Registration Project, Docket No. RD20-4-000 (Feb. 21, 2020). As
further explained therein, NERC proposes to add the UFLS-Only Distribution Provider as an applicable UFLS entity
in proposed Reliability Standard PRC-006-4.



NERC and WECC request that the Commission approve proposed Reliability Standard
PRC-006-5 (Exhibit A) as just, reasonable, not unduly discriminatory or preferential, and in the
public interest. NERC and WECC also request approval of the associated implementation plan
(Exhibit B), and the associated Violation Risk Factors (“VRFs”) and Violation Severity Levels
(“VSLs”) (Exhibits A and D), as detailed in this petition.

As required by Section 39.5(a)® of the Commission’s regulations, this petition presents the
technical basis and purpose of proposed Reliability Standard PRC-006-5, a summary of the
development proceedings (Section I11.C and Exhibit E), and a demonstration that the proposed
Reliability Standard meets the criteria identified by the Commission in Order No. 6727 (Exhibit
C). Proposed Reliability Standard PRC-006-5 was approved by the WECC Board of Directors on
March 11, 2020 and adopted by the NERC Board of Trustees on August 20, 2020.

l. SUMMARY

Proposed Reliability Standard PRC-006-5 establishes 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 measures. The WECC regional Variance complements the continent-wide system
performance levels by requiring further coordination among entities providing Planning
Coordinator services in the Western Interconnection.

WECC developed the proposed revisions to the regional Variance in proposed Reliability

Standard PRC-006-5 to further promote the coordinated planning and operation of the

6 18 C.F.R. 8 39.5(a).

7 The Commission specified in Order No. 672 certain general factors it would consider when assessing
whether a particular Reliability Standard is just and reasonable. See Rules Concerning Certification of the Electric
Reliability Organization; and Procedures for the Establishment, Approval, and Enforcement of Electric Reliability
Standards, Order No. 672, 114 FERC { 61,104, at PP 262, 321-37 [hereinafter Order No. 672], order on reh’g,
Order No. 672-A, 114 FERC 1 61,328 (2006).



interconnected Bulk-Power System. The proposed revisions to the WECC regional Variance
include: (1) clarifying that Requirements R14 and R15 of the continent-wide Reliability Standard
do not apply to entities in the Western Interconnection; (2) clarifying that the use of “Planning
Coordinator” in the WECC regional Variance is specific to those providing Planning Coordinator
services to Registered Entities within the Western Interconnection; and (3) other non-substantive
changes.

The WECC regional Variance in proposed Reliability Standard PRC-006-5 benefits
reliability by providing additional clarity to ensure greater coordination and consistency among
entities in the Western Interconnection regarding UFLS programs. As described more fully below,
the WECC regional Variance imposes more stringent communication requirements on entities than
the continent-wide requirements through the use of its coordinated UFLS design assessment. As
such, the regional Variance negates the need in the Western Interconnection for the response
required in continent-wide Requirement R14. Accordingly, proposed PRC-006-5 includes
revisions to the WECC regional Variance that clarify Requirement R14 does not apply to entities
in the Western Interconnection. Moreover, because the three requirements triggering application
of continent-wide Requirement R15 are not applicable in the Western Interconnection under the
current WECC regional Variance, proposed PRC-006-5 clarifies that Requirement R15 does not
apply to entities in the Western Interconnection. For these reasons, and as discussed more fully
herein, NERC and WECC respectfully request the Commission approve proposed Reliability

Standard PRC-006-5 and its associated elements, and the retirement of the currently effective



version of the Reliability Standard.® The following petition presents the justification for approval
and supporting documentation.
1. NOTICES AND COMMUNICATIONS

Notices and communications with respect to this filing may be addressed to the

following:®
Steve Goodwill* Lauren Perotti*
Senior Vice President of Reliability and Security ~ Senior Counsel
Oversight, General Counsel, and Alexander Kaplen*
Corporate Secretary Associate Counsel
Chris Albrecht* North American Electric Reliability Corporation
Senior Counsel 1325 G Street, N.W., Suite 600
Steve Rueckert* Washington, D.C. 20005
Director of Standards (202) 400-3000
Western Electricity Coordinating Council lauren.perotti@nerc.net
155 North 400 West, Suite 200 alexander.kaplen@nerc.net

Salt Lake City, UT 84103
(801) 582-0353
sgoodwill@wecc.org
calbrecht@wecc.org
srueckert@wecc.org
I11. BACKGROUND
The following background information is provided below: (a) an explanation of the
regulatory framework for NERC and Regional Reliability Standards; (b) the history of the WECC
regional Variance in PRC-006; (c) an explanation of the WECC Regional Reliability Standards

development process; and (d) a summary of the development process for the proposed Reliability

Standard.

8 Should the Commission determine to approve proposed Reliability Standard PRC-006-5 so that PRC-006-4
is superseded prior to ever becoming effective, NERC requests the Commission approve the retirement of the
currently effective version, Reliability Standard PRC-006-3, to be effective immediately prior to the effective date of
PRC-006-5.

° Persons to be included on the Commission’s service list are identified by an asterisk. NERC respectfully
requests a waiver of Rule 203 of the Commission’s regulations, 18 C.F.R. § 385.203, to allow the inclusion of more
than two persons on the service list in this proceeding.



A. Regulatory Framework

By enacting the Energy Policy Act of 2005,° Congress entrusted the Commission with the
duties of approving and enforcing rules to ensure the reliability of the Nation’s Bulk-Power
System, and with the duties of certifying an ERO that would be charged with developing and
enforcing mandatory Reliability Standards, subject to Commission approval. Section 215(b)(1)**
of the FPA states that all users, owners, and operators of the Bulk-Power System in the United
States will be subject to Commission-approved Reliability Standards. Section 215(d)(5)*? of the
FPA authorizes the Commission to order the ERO to submit a new or modified Reliability
Standard. Section 39.5(a)® of the Commission’s regulations requires the ERO to file with the
Commission for its approval each Reliability Standard that the ERO proposes should become
mandatory and enforceable in the United States, and each modification to a Reliability Standard
that the ERO proposes should be made effective.

The Commission has the regulatory responsibility to approve Reliability Standards that
protect the reliability of the Bulk-Power System and to ensure that such Reliability Standards are
just, reasonable, not unduly discriminatory or preferential, and in the public interest. Pursuant to
Section 215(d)(2) of the FPA* and Section 39.5(c)*® of the Commission’s regulations, the
Commission will give due weight to the technical expertise of the ERO with respect to the content

of a Reliability Standard.

10 16 U.S.C. § 824o.

1 Id. § 8240(b)(1).

12 Id. § 8240(d)(5).

13 18 C.F.R. § 39.5(a).

14 16 U.S.C. § 8240(d)(2).
15 18 C.F.R. § 39.5(c)(1).



Similarly, the Commission approves regional differences proposed by Regional Entities,
such as Regional Reliability Standards and Variances, if the regional difference is just, reasonable,
not unduly discriminatory or preferential, and in the public interest.® In addition, Order No. 672
requires further criteria for regional differences. A regional difference from a continent-wide
Reliability Standard must either be: (1) more stringent than the continent-wide Reliability
Standard, including a regional difference that addresses matters that the continent-wide Reliability
Standard does not; or (2) necessitated by a physical difference in the Bulk-Power System.!” The
Commission must give due weight to the technical expertise of a Regional Entity, like WECC, that
is organized on an Interconnection-wide basis with respect to a regional difference to be applicable
within that Interconnection. 8

B. History of the WECC Regional Variance in PRC-006

Reliability Standard PRC-006-1, approved by the Commission in Order No. 763, included
a WECC regional Variance.® The purpose of the WECC regional Variance was, and remains, to
require Planning Coordinators in the Western Interconnection to implement the WECC Off-
Nominal Frequency Load Shedding Plan (“WECC Coordinated Plan”) while meeting the system
performance levels in the continent-wide Reliability Standard.?® The WECC regional Variance
remained substantively unchanged through the currently enforceable version of the Reliability

Standard, PRC-006-3. On February 21, 2020, NERC filed a petition with the Commission for

16 Section 215(d)(2) of the FPA and 18 C.F.R. § 39.5(a).

o Order No. 672, supra, at P 291.

18 Id. at P 344.

19 Automatic Underfrequency Load Shedding and Load Shedding Plans Reliability Standards, Order No. 763,

139 FERC 1 61,098 (2012). The Commission neither approved nor remanded proposed Reliability Standard PRC-
006-0 in Order No. 693, 118 FERC 1 61,218 (2007) at P 1479.

2 See Petition of the North American Electric Reliability Corporation for Approval of Automatic
Underfrequency Load Shedding and Load Shedding Plans Reliability Standards, Docket No. RM06-16-000 (Mar.
31, 2011).



approval of proposed Reliability Standard PRC-006-4, among other proposed Reliability
Standards developed through a NERC project to align the Reliability Standards with registration
changes previously approved by the Commission.?! Proposed Reliability Standard PRC-006-4
does not revise the WECC regional Variance but proposes the addition of UFLS-Only Distribution
Provider as an applicable entity to comport with Appendix 5B of the NERC Rules of Procedure.
As noted above, PRC-006-4 is pending before the Commission; the proposed Reliability Standard
discussed in this petition, PRC-006-5, incorporates the proposed revisions in PRC-006-4.

C. WECC Regional Reliability Standards Development Process

The WECC regional Variance in proposed Reliability Standard PRC-006-5 was developed
in an open and fair manner and in accordance with the Commission-approved WECC Reliability
Standards Development Procedure (“RSDP”).22 WECC’s RSDP provides for reasonable notice
and opportunity for public comment, due process, openness, and a balance of interests in
developing Reliability Standards and thus addresses several of the Commission’s criteria for
approving Reliability Standards. The development process is open to any person or entity that is
an interested stakeholder. WECC considers the comments of all stakeholders, and a vote of
stakeholders and the WECC Board of Directors is required to approve a WECC regional Variance
to a Reliability Standard. NERC posts each regional Variance developed by a Regional Entity for
an additional comment period. The NERC Board of Trustees must adopt the regional Variance

before it is submitted to the Commission for approval.

A Petition of the North American Electric Reliability Corporation for Approval of Reliability Standards
Developed Under the Standards Alignment with Registration Project, Docket No. RD20-4-000 (Feb. 21, 2020).
2 The currently effective WECC RSDP was approved by the Commission on October 27, 2017. See N. Am.

Elec. Reliability Corp., RR17-5-000 (Oct. 27, 2017) (unpublished letter order).
8



D. Development of the WECC Variance in Proposed Reliability Standard PRC-
006-5

The WECC Standards Committee (“WSC”), in accordance with the Commission-approved
WECC RSDP, ensures the review of each regional Reliability Standard at least once every five
years, measured from the most recent effective date of the document under review. The proposed
Reliability Standard and accompanying revised regional Variance were developed in accordance
with the WECC RSDP, as further described in Exhibit E hereto. The drafting team (Exhibit F)
consisted of individuals with relevant expertise in the subject matter area and included
representatives from WECC staff and industry. On February 6, 2020, the WECC ballot body
approved the regional Variance with a 100 percent affirmative vote at 97.4 percent quorum. The
WECC Board of Directors approved the regional Variance on March 11, 2020. NERC posted the
regional Variance for a 45-day comment period from May 21, 2020 through July 6, 2020.
Commenters agreed that WECC’s process was open, inclusive, balanced, transparent, and
provided due process. During this development process, WECC incorporated the revisions from
PRC-006-4 into PRC-006-5. The NERC Board of Trustees adopted proposed Reliability Standard
PRC-006-5 on August 20, 2020.

IV. JUSTIFICATION FOR APPROVAL

Proposed Reliability Standard PRC-006-5 revises the WECC regional Variance, clarifying
applicability for entities in the Western Interconnection. Specifically, the revised preamble to the
regional Variance clarifies the applicability of continent-wide requirements to entities in the
Western Interconnection and the applicability of the WECC regional Variance to those Planning
Coordinators providing Planning Coordinator services to entities operating within the Western
Interconnection, regardless of the Planning Coordinator’s physical location. The revised preamble

to the WECC regional Variance reads as follows:



The following Interconnection-wide variance shall be applicable in
the Western Interconnection Electricity—Coordinating—Council
QWECC) and replaces, in their entirety, Requirements R1 through
R5, and R11 through R15.;R2-R3; R4 R5R11,R12and R13:

As used in 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.

The effect of the preamble modification is to replace continent-wide Requirements R14 and R15
with the WECC regional Variance, clarifying that those requirements do not apply to entities in
the Western Interconnection. Rather, entities in the Western Interconnection would apply the more
stringent requirements in the WECC regional Variance. In addition to the revisions to the preamble
noted above, proposed PRC-006-5 includes other minor, non-substantive changes. The
justification for replacing Requirements R14 and R15 with the WECC regional Variance is
discussed in detail below in Sections I.A and 1.B.

A. Replacement of Requirement R14

The proposed revisions to the WECC regional Variance impose more stringent
communication and coordination requirements than Requirement R14 in the continent-wide
Reliability Standard. Requirement R14 facilitates communication between Planning Coordinators
and impacted entities while accounting for regional variation. Requirement R14, approved in PRC-
006-1 and carried through to the currently proposed PRC-006-5, mandates that Planning
Coordinators respond to written comments submitted by UFLS entities and Transmission Owners
within its Planning Coordinator area after the opportunity to comment and before finalizing the
UFLS program. Transmission Owners and other UFLS entities are permitted, rather than required,
to participate in the UFLS development process. Additionally, the standard drafting team that
developed PRC-006-1 noted that PRC-006 does not preclude the development of regional
standards to provide the opportunity for the involvement of all interested entities within the

10



region.? The intent of Requirement R14, therefore, is to allow communication of impacted
entities, while permitting regional variation.

The currently effective WECC regional Variance is more stringent than Requirement R14
because of its enhanced communications requirements, and should therefore replace Requirement
R14 in its entirety for entities in the Western Interconnection. The WECC regional Variance
requires each Planning Coordinator to “participate in a joint regional review with the other
Planning Coordinators.”2* Then, entities adopt a coordinated Interconnection-wide UFLS program
that includes notification of and a schedule for implementation by UFLS entities, which includes
Transmission Owners and Distribution Providers, within its area.?> The required participation in,
and documentation of, a coordinated UFLS design assessment supports the WECC regional
Variance’s coordination between Planning Coordinators and UFLS entities.?® Within the Western
Interconnection, the coordinated UFLS design assessment occurs through the UFLS Work Group
(“UFLSWG”). The UFLSWG reviews biennially the WECC Coordinated Plan to evaluate
consistency with PRC-006. 2" As required by the UFLSWG Charter, the UFLSWG will
“collaborate with all applicable entities to develop an annual report of the findings of the review
and simulations.”?8

Furthermore, the WECC regional Variance exceeds the stringency of Requirement R14 by

mandating participation from any entity required to provide off-nominal frequency protection.

z Petition of the North American Electric Reliability Corporation for Approval of Automatic Underfrequency
Load Shedding and Load Shedding Plans Reliability Standards, Docket No. RM06-16-000 (Mar. 31, 2011).

2 Reliability Standard PRC-006-3 (Automatic Underfrequency Load Shedding), Regional Variance for the
Western Electricity Coordinating Council, at D.B.1.

% Id. at D.B.3.

% Id. at D.B.4., D.B.11., and D.B.12.

2 Under-Frequency Load Shedding Review Work Charter (2020), available at
https://www.wecc.org/Corporate/UFLSWG%20Charter.pdf.

8 Id.

11



Thereafter, those entities “have agreed to follow and operate their systems in accordance with [the
WECC Coordinated Plan] as an essential element of the well-planned and operated Western
Interconnection electric system.”?° Replacing Requirement R14 with the WECC regional Variance
in the Western Interconnection provides additional clarity to applicable entities in the Western
Interconnection about the requisite communication and coordination in the WECC regional
Variance, thereby enhancing reliability.

Additionally, the current WECC regional Variance provides more specificity as compared
with Requirement R14 of the continent-wide Reliability Standard. The currently effective WECC
regional Variance addresses required timeframes in the Western Interconnection as follows: (1)
participation in and documentation of a coordinated UFLS design assessment at least once every
five years;*® (2) conducting and documenting a coordinated event assessment within one year of
the event actuation;! and (3) participating in and documenting a coordinated UFLS design
assessment of the UFLS program to consider the identified deficiencies within two years of event
actuation.? As a result, the additional specificity of actionable timeframes in the WECC regional
Variance enhances reliability to the Bulk-Power System.

B. Replacement of Requirement R15

The proposed revisions to the WECC regional Variance clarify that Requirement R15 does
not apply in the Western Interconnection. Requirement R15 is only triggered by Requirements R4,

R5, or R12, which are replaced in their entirety by the current WECC regional Variance. As such,

% WECC, WECC Off-Nominal Frequency Load Shedding Plan at 5, https://www.wecc.org/Reliability/Off-
Nominal%20Frequency%20Lo0ad%20Shedding%20Plan.pdf.

30 Reliability Standard PRC-006-3 (Automatic Underfrequency Load Shedding), Regional Variance for the
Western Electricity Coordinating Council, at D.B.4.

3 Id. at D.B.11.

% Id. at D.B.12.

12



the replacement of Requirement R15 with the regional Variance is a clarifying, administrative
change to help ensure greater coordination and consistency.

Furthermore, the reliability task required in Requirement R15, the creation of a Corrective
Action Plan, is addressed in the currently effective WECC regional Variance. As required by the
WECC regional Variance, Planning Coordinators in the Western Interconnection must participate
in an Interconnection-wide coordinated effort to identify “portions of the BES that may form
islands.” 34 The result of that identification serves as the basis for an Interconnection-wide
coordinated UFLS program adopted by the Planning Coordinator.®®> Continent-wide Requirement
R15 mandates that the Planning Coordinator correct identified deficiencies through a Corrective
Action Plan addressing cyclical milestones at either two or five years, depending on the fact
pattern.®® Similarly, within the WECC regional Variance, Planning Coordinators must participate
in an Interconnection-wide coordinated assessment, documentation, and required adoption of a
coordinated UFLS program addressing Interconnection-specific design criteria, which are
reviewed at either two or five years depending on the fact pattern.®” Planning Coordinators are
required to address deficiencies identified in the coordinated UFLS program to meet the
performance characteristics set forth in D.B.3. The WECC regional Variance therefore meets the
intent of a Corrective Action Plan. As such, the changes to the WECC regional Variance preamble

are clarifications and will not impact reliability.

3 Requirement R15 of PRC-006-3 and PRC-006-4 reads as follows: “Each Planning Coordinator that
conducts a UFLS design assessment under Requirement R4, R5, or R12, and determines that the UFLS program
does not meet the performance characteristics in Requirement R3, shall develop a Corrective Action Plan and a
schedule for implementation by the UFLS entities within its area.”

34 Id. at D.B.1.

% Id. at D.B.2 and D.B.3.

36 Id. at R4, R11, and R12.

87 Id. at D.B.3, D.B.4, D.B.11, and D.B.12.

13



For these reasons, NERC and WECC respectfully request that the Commission approve
proposed Reliability Standard PRC-006-5.

C. Enforceability of Proposed Reliability Standard PRC-006-5

The revised regional Variance for the Western Interconnection in proposed Reliability
Standard PRC-006-5 includes VRFs and VSLs for each requirement. The VSLs provide guidance
on the way that NERC will enforce the requirements of the proposed Reliability Standard. The
VREFs are one of several elements used to determine an appropriate sanction when the associated
requirement is violated. The VRFs assess the impact to reliability of violating a specific
requirement. The VRFs and VSLs for the continent-wide requirements have not been substantively
changed from proposed Reliability Standard PRC-006-4. As demonstrated in Exhibit D, there are
no proposed changes to the VRFs and the proposed changes to the VSL are conforming changes
(changing “in the WECC Regional Entity area” to “across the Western Interconnection” to match
the requirement langauge) that do not alter the substance of the VSL. The VRFs and VSLs in the
revised WECC regional Variance, therefore, continue to comport with NERC and Commission
guidelines related to their assignment.

The proposed Reliability Standard also includes measures that support each requirement
by clearly identifying what is required and how the requirement will be enforced. These measures
help ensure that the requirements will be enforced in a clear, consistent, and non-preferential
manner and without prejudice to any party.® Substantively, the measures remain unchanged, with
only minor revisions changing “WECC Regional Entity area” to “Western Interconnection” and

other non-substantive changes to provide additional clarity.

38 Order No. 672, supra, at P 327 (“There should be a clear criterion or measure of whether an entity is in
compliance with a proposed Reliability Standard. It should contain or be accompanied by an objective measure of
compliance so that it can be enforced and so that enforcement can be applied in a consistent and non-preferential
manner.”).

14



V. EFFECTIVE DATE

NERC and WECC respectfully request that the Commission approve the proposed
implementation plan, provided in Exhibit B hereto. The proposed implementation plan provides
that proposed Reliability Standard PRC-006-5 would become effective on the first day of the
second quarter following regulatory approval. The currently effective version of the standard
would be retired immediately prior to the effective date of the revised Reliability Standard.® The
timeframe balances the need for time to make administrative changes for entities within the

Western Interconnection and the need to implement the requirement expediently.

3 Should the Commission determine to approve proposed Reliability Standard PRC-006-5 so that PRC-006-4
is superseded prior to ever becoming effective, NERC requests the Commission approve the retirement of the
currently effective version, Reliability Standard PRC-006-3, to be effective immediately prior to the effective date of
PRC-006-5.

15



VI. CONCLUSION

For the reasons set forth above, NERC and WECC respectfully request that the Commission

approve:

» proposed Reliability Standard PRC-006-5 and the other associated elements,
including the VRFs and VSLs, included in Exhibit A;

» the proposed implementation plan, included in Exhibit B; and

 the retirement of the currently effective version of the PRC-006 Reliability Standard.

Steve Goodwill

Senior Vice President of Reliability and
Security Oversight, General Counsel, and
Corporate Secretary

Chris Albrecht

Senior Counsel

Western Electricity Coordinating Council
155 North 400 West, Suite 200

Salt Lake City, UT 84103
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PRC-006-5 — Automatic Underfrequency Load Shedding

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 equipment as 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 events and 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 Requirement R1.

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. Asingleisland 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 differ from 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 meet the criteria in Requirement R2, 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 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]

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. Frequency shall 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 event at 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 Generating plants/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.

M4,

RS.

notification of the UFLS entities of implementation schedule, that meet the criteria in
Requirement R3, 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 whether the
UFLS program design meets the performance characteristics in Requirement R3 for
each island identified in Requirement R2. 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 connected to 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 connected to 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
(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
assessment that 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.

Me.

R7.

mM7.

R8.
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e Develop a common 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 event the UFLS design assessment fails to meet
Requirement R3, 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 other Planning Coordinators whose
areas or portions of whose areas are also part of the same identified island per
Requirement R5.

Each Planning Coordinator shall maintain a UFLS database containing data necessary to
model its UFLS program for use in event analyses 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 event analyses and assessments of the UFLS program per
Requirement R6 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, memorandumes,
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 Requirement R7.

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.

Mo.

R10.

M10.

R11.

M11.

R12.
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Each UFLS Entity shall have dated evidence such as responses to 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 Requirement R9.

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 event results in system
frequency excursions below the initializing set points of the UFLS program, shall
conduct and document an assessment of the event within one year of event actuation
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
event assessment of the performance of the UFLS equipment and the effectiveness of
the UFLS program per Requirement R11.

Each Planning Coordinator, in whose islanding event assessment (per R11) UFLS
program deficiencies are identified, shall conduct and document a UFLS design
assessment to consider the identified deficiencies within two years of event actuation.
[VRF: Medium][Time Horizon: Operations Assessment]
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R13.

Mm13.

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 event occurred that also
included the area(s) or portions of area(s) of other Planning Coordinator(s) in the same
islanding event and that resulted in system frequency excursions below the initializing
set points of the UFLS program, shall coordinate its event assessment (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 event assessment per Requirement R11 among the Planning
Coordinators whose areas or portions of whose areas were included in the same
islanding event, or

e Conduct an independent event assessment per Requirement R11 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 independent event assessment per Requirement R11 and where the
assessment fails to reach 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, identify
differences in the assessments that likely resulted in the differences in the
conclusions and recommendations and report these differences to the other
Planning Coordinators whose areas or portions of whose areas were included in
the same islanding event and the ERO.

Each 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 event and 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, independent assessment reports and letters describing likely reasons for
differences in conclusions and recommendations, or other dated documentation
demonstrating it coordinated its event assessment (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 whether changes 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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Mi4.

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 Requirement R14.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meet the
performance characteristics in Requirement R3, 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-year time 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
Requirement R12.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meet the
performance characteristics in Requirement R3, 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.
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Compliance Monitoring Process

1.1. Compliance Enforcement Authority

1.2.

As defined in 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 Requirement R6, 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 Requirement R7, 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
Requirement R8, Measure M8.

Each UFLS entity shall retain the current evidence of adherence with the UFLS
program in accordance with Requirement R9, 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

N/A

Lower VSL

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
form islands.

OR

The Planning Coordinator
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 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 anisland(s) to

The Planning Coordinator
identified an island(s) to serve

The Planning Coordinator
identified anisland(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 specified in
specified in Requirement R2, specified in Requirement R2, Requirement R2, Parts 2.1, 2.2,
Parts 2.1, 2.2, or 2.3. Parts 2.1, 2.2, or 2.3. or2.3.

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

developed a 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 meet one (1) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, 0or 3.3 in
simulations of
underfrequency conditions.

developed a 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 meet two (2) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, 0or 3.3 in
simulations of underfrequency
conditions.

developed a 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 meet all
the performance characteristic
in Requirement R3, 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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R# 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 The Planning Coordinator The Planning Coordinator The Planning Coordinator

conducted and documented a
UFLS assessment at least
once every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics
in Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
one (1) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
two (2) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
three (3) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the 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
Requirement R4, Parts 4.1
through 4.7.

OR

The Planning Coordinator failed
to conduct and document a UFLS
assessment at least once every
five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
R3 for each island identified in
Requirement R2
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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 another Planning 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
Requirement R5.

R6

N/A

N/A

N/A

The Planning Coordinator failed
to maintain a UFLS database for
use in event analyses 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) area in
determined by the Planning determined by the Planning determined by the Planning which it owns assets.
Coordinator(s) area in which Coordinator(s) area in 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 area in Planning Coordinator area in Planning Coordinator area in 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
event resulting in system
frequency excursions below
the initializing set points of

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

whose area a BES islanding
event resulting 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 event and
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 equal to 13
months of actuation.

Moderate VSL

the UFLS program, conducted
and documented an
assessment of the event and
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 equal to 14
months of actuation.

High VSL

UFLS program, conducted and
documented an assessment of
the event and evaluated the
parts as specified in
Requirement R11, 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
documented an assessment of
the event within one year of
event actuation 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
assessment of the event and
evaluated the parts as specified
in Requirement R11, 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 event and
evaluate the Parts as specified in
Requirement R11, 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
assessment of the event within
one year of event actuation but
failed to evaluate all of the Parts
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R# Lower VSL Moderate VSL High VSL Severe VSL
as specified in Requirement R11,
Parts 11.1 and 11.2.

R12 |N/A The Planning Coordinator, in The Planning Coordinator, in The Planning Coordinator, in
which UFLS program which UFLS program which UFLS program deficiencies
deficiencies were identified deficiencies were identified were identified per Requirement
per Requirement R11, per Requirement R11, R11, conducted and documented
conducted and documented a | conducted and documented a | a UFLS design assessment to
UFLS design assessment to UFLS design assessment to consider the identified
consider the identified consider the identified deficiencies greater than 26
deficiencies greater than two deficiencies greater than 25 months of event actuation.
years but less than or equal to | months but less than or equal OR
25 months of event actuation. | to 26 months of event

actuation. The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
R11, failed to conduct and
document a UFLS design
assessment to 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 event and
that resulted in 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 event assessment with all
other Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event in
one of the manners described in
Requirement R13

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
whether changes 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 Requirement R4, R5, or
R12, that the UFLS program
did not meet the performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, R5, or
R12, that the UFLS program
did not meet the performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, R5, or
R12, that the UFLS program did
not meet the performance
characteristics in Requirement
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Lower VSL

Moderate VSL

R3, and developed a
Corrective Action Plan and a
schedule for implementation
by the UFLS entities within its
area, but exceeded the
permissible time frame for
development by a period of
up to 1 month.

High VSL

R3, and developed a
Corrective Action Plan and a
schedule for implementation
by the UFLS entities within its
area, but exceeded the
permissible time frame for
development by a period
greater than 1 month but not
more than 2 months.

Severe VSL

R3, but failed to develop a
Corrective Action Plan and a
schedule for implementation by
the UFLS entities within its area.

OR

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, 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
exceeded the permissible time
frame for development by 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, it is 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.3 to 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.3.3 and 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 develop a UFLS program, 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 each of these extreme events:

Page 20 of 40



PRC-006-5 — Automatic Underfrequency Load Shedding

e Loss of the entire capability of a generating station.

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

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

e Three-phase fault with failure of a circuit breaker to operate and correct
operation of a breaker failure protection system and its associated breakers.

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

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

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

D.A.3.1. Frequency shall 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. Frequency shall 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
event at each Quebec BES generator bus and associated generator
step-up transformer high-side bus

M.D.A.3. Each Planning Coordinator shall have evidence such as reports,
memorandums, e-mails, program plans, or other documentation of its UFLS
program, including the notification of the UFLS entities of implementation
schedule, that meet the criteria in Requirement D.A.3 Parts D.A.3.1 through

D.A.3.3.

D.A.4. 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 Requirement D.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 Quebec BES 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 Quebec BES 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

DA3 | N/A The Planning Coordinator The Planning Coordinator The Planning Coordinator
developed a UFLS program, developed a UFLS program developed a UFLS program
including notification of and a including notification of and a including notification of and a
schedule for implementation by | schedule for implementation by | schedule for implementation by
UFLS entities within its area, but | UFLS entities within its area, but | UFLS entities within its area, but
failed to meet one (1) of the failed to meet two (2) of the failed to meet all the
performance characteristic in performance characteristic in performance characteristic in
Parts D.A.3.1, D.A.3.2, or D.A.3.3 | Parts D.A.3.1, D.A.3.2, or D.A.3.3 | Parts D.A.3.1, D.A.3.2, and
in simulations of underfrequency | in simulations of underfrequency | D.A.3.3 in simulations of
conditions conditions 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 The Planning Coordinator The Planning Coordinator

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the UFLS program
design met the performance
characteristics in Requirement
D.A.3 but the simulation failed
to include one (1) of the items as

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

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the 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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Lower VSL

Moderate VSL

High VSL

Severe VSL

specified in Parts D.A.4.1,
D.A4.20orD.A4.3.

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
assessment at least once every
five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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 used in 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 develops and documents criteria, including
consideration of historical events and 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 events were
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, memorandumes,
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
Requirement D.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. Frequency shall 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. Frequency shall 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

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 connected to the BES

D.B.3.3.2. Generating plants/facilities greater than 75 MVA (gross
aggregate nameplate rating) directly connected to 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, memorandumes,
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 years that determines through dynamic
simulation whether the UFLS program design meets the performance
characteristics in Requirement D.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 Generator Underfrequency 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. 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.

D.B.4.4. 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.

D.B.4.5. 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.

D.B.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.

D.B.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 will have dated evidence such as reports, dynamic
simulation models and results, or other dated documentation of its participation
in a coordinated UFLS design assessment with the other Planning Coordinators
demonstrating that it meets Requirement D.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 event results in system
frequency excursions below the initializing set points of the UFLS program, shall
participate in and document a coordinated event assessment with all affected
Planning Coordinators to conduct and document an assessment of the event
within one year of event actuation to evaluate: [VRF: Medium][Time Horizon:
Operations Assessment]

D.B.11.1. The performance of the UFLS equipment,
D.B.11.2 The effectiveness of 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
equipment and the effectiveness of the UFLS program per Requirement D.B.11.
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D.B.12. Each Planning Coordinator, in whose islanding event assessment (per D.B.11)
UFLS program deficiencies are identified, shall participate in and document a
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 event actuation. [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 a joint regional
review with the other Planning review with the other Planning review with the other Planning
Coordinators that developed and | Coordinators that developed and | Coordinators that developed and
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 events and 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 serve as a
basis for designing its UFLS
program but failed to include one
(1) of the parts as specified in
Requirement D.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 specified in
Requirement D.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 serve as a
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 every five years that
determines through dynamic
simulation whether the UFLS
program design meets the
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
whether the UFLS program
design meets the 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
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
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2 but the
simulation failed to include three
(3) 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
whether the UFLS program
design meets the 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

High VSL

Severe VSL

Interconnection at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2

D.B.11

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
event assessment with all
Planning Coordinators whose
areas or portions of whose
areas were also included in the
same islanding event and
evaluated the parts as specified
in Requirement D.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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.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

resulting in system frequency
excursions below the initializing
set points of the UFLS program,
participated in and documented
a coordinated event assessment
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
one (1) of the parts as specified
in Requirement D.B.11, Parts
D.B.11.1 or D.B.11.2.

Severe VSL

excursions below the initializing
set points of the UFLS program,
failed to participate in and
document a coordinated event
assessment with all Planning
Coordinators whose areas or
portion of whose areas were also
included in the same island event
and evaluate the parts as
specified in Requirement D.B.11,
Parts D.B.11.1 and D.B.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,
participated in and documented
a coordinated event assessment
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
Requirement D.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
documented a 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
documented a 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
documented a 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 November 4, 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 November 9, 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 November 13,2014 | Adopted by 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
Requirement R9 and
R10 and addition of
new Requirement
R15.
3 August 10, 2017 Adopted by the NERC Board of Revisions to the Regional
Trustees Variance for the Quebec
Interconnection.
4 February 6, 2020 Adopted by NERC Board of Trustees | Revisions under Project
2017-07
5 TBD TBD In Version 5: 1)
Requirements R14 and R15
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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)
references to Version 3
were updated to Version 5.
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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

—

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

i ~~..\
\
Simulated Frequency Must
Remain Between the
— Overfrequency and
— Underfrequency Performance
Characteristic Curves
——— L
//’———
— -
y —
47‘ Underfrequency Trip Settings
Must Be Modeled for Generators
That Trip Above the Generator
Underfrequency Trip Modeling
Curve
0.1 1 Time (sec) 10 100

Generator Overfrequency Trip Modeling (Requirement R4 Parts 4.4-4.6)
=== Qverfrequency Performance Characteristic (Requirement R3 Part 3.2)
=23 nderfrequency Performance Characteristic (Requirement R3 Part 3.1)
36263 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<ds 4s<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 Underfrequency Trip

Modeling

Underfrequency Performance Characteristic
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t<2s t>2s t<2s 2s<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.A 3 .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 boxes was 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
need to 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
need to 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 need to implement
corrections after a deficiency is identified by a PC assessment. Requirement R15 addresses the
FERC directive by making explicit that if deficiencies are identified as a result of an assessment,
the PC shall develop a Corrective Action Plan and schedule for implementation by the UFLS
entities.

A “Corrective Action Plan” is defined in 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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PRC-006-54 — Automatic Underfrequency Load Shedding—Attachment D1 -—NERCProvided/Redlined

A. Introduction
1. Title: Automatic Underfrequency Load Shedding

2. Number: PRC-006-54

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 equipment as 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 events and 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 Requirement R1.

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. Asingleisland 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 differ from 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 meet the criteria in Requirement R2, 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 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]

3.1. Frequency shall remain above the Underfrequency Performance Characteristic
curve in PRC-006-4-5 - 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. Frequency shall remain below the Overfrequency Performance Characteristic
curve in PRC-006-4-5 - 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 event at 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 Generating plants/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.

M4,

RS.

notification of the UFLS entities of implementation schedule, that meet the criteria in
Requirement R3, 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 whether the
UFLS program design meets the performance characteristics in Requirement R3 for
each island identified in Requirement R2. 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-006-4-5 - Attachment 1.

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-006-4-5 - 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-006-54 - Attachment 1.

4.4. 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-006-54 — Attachment 1.

4.5. 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-006-54 — 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-006-54 — 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
assessment that 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
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M5.

R6.

Me.

R7.

mM7.

R8.

Page 4 of 41

part of the same identified island through one of the following: [VRF: High][Time
Horizon: Long-term Planning]

e Develop a common 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 event the UFLS design assessment fails to meet
Requirement R3, 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 other Planning Coordinators whose
areas or portions of whose areas are also part of the same identified island per
Requirement R5.

Each Planning Coordinator shall maintain a UFLS database containing data necessary to
model its UFLS program for use in event analyses 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 event analyses and assessments of the UFLS program per
Requirement R6 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, memorandumes,
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 Requirement R7.

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
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M8.

R9.

Mo.

R10.

M10.

R11.

M11.

R12.
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of each Planning Coordinator’s UFLS database. [VRF: Lower][Time Horizon: Long-term
Planning]

Each UFLS Entity shall have dated evidence such as responses to 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 Requirement R9.

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 event results in system
frequency excursions below the initializing set points of the UFLS program, shall
conduct and document an assessment of the event within one year of event actuation
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
event assessment of the performance of the UFLS equipment and the effectiveness of
the UFLS program per Requirement R11.

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

M12. 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.

R13. Each 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 event and that resulted in system frequency excursions below the initializing
set points of the UFLS program, shall coordinate its event assessment (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 event assessment per Requirement R11 among the Planning
Coordinators whose areas or portions of whose areas were included in the same
islanding event, or

e Conduct an independent event assessment per Requirement R11 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 independent event assessment per Requirement R11 and where the
assessment fails to reach 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, identify
differences in the assessments that likely resulted in the differences in the
conclusions and recommendations and report these differences to the other
Planning Coordinators whose areas or portions of whose areas were included in
the same islanding event and the ERO.

M13. Each 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 event and 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, independent assessment reports and letters describing likely reasons for
differences in conclusions and recommendations, or other dated documentation
demonstrating it coordinated its event assessment (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.

R14. 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
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M14.

R15.

M15.
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response to comments whether changes will be made or reasons why changes will not
be made to the following [VRF: Lower][Time Horizon: Long-term Planning]:

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 Requirement R14.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meet the
performance characteristics in Requirement R3, 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-year time 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
Requirement R12.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meet the
performance characteristics in Requirement R3, 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.

Page 8 of 41

Compliance Monitoring Process

1.1. Compliance Enforcement Authority

1.2.

As defined in 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 Requirement R6, 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 Requirement R7, 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
Requirement R8, Measure M8.

Each UFLS entity shall retain the current evidence of adherence with the UFLS
program in accordance with Requirement R9, 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



R #

R1

PRC-006-45 — Automatic Underfrequency Load Shedding

Violation Severity Levels

N/A

Lower VSL

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
form islands.

OR

The Planning Coordinator
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 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 anisland(s) to

The Planning Coordinator
identified an island(s) to serve

The Planning Coordinator
identified anisland(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 specified in
specified in Requirement R2, specified in Requirement R2, Requirement R2, Parts 2.1, 2.2,
Parts 2.1, 2.2, or 2.3. Parts 2.1, 2.2, or 2.3. or2.3.

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

developed a 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 meet one (1) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, 0or 3.3 in
simulations of
underfrequency conditions.

developed a 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 meet two (2) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, 0or 3.3 in
simulations of underfrequency
conditions.

developed a 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 meet all
the performance characteristic
in Requirement R3, 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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R# 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 The Planning Coordinator The Planning Coordinator The Planning Coordinator

conducted and documented a
UFLS assessment at least
once every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics
in Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
one (1) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
two (2) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
three (3) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the 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
Requirement R4, Parts 4.1
through 4.7.

OR

The Planning Coordinator failed
to conduct and document a UFLS
assessment at least once every
five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
R3 for each island identified in
Requirement R2
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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 another Planning 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
Requirement R5.

R6

N/A

N/A

N/A

The Planning Coordinator failed
to maintain a UFLS database for
use in event analyses 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) area in
determined by the Planning determined by the Planning determined by the Planning which it owns assets.
Coordinator(s) area in which Coordinator(s) area in 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 area in Planning Coordinator area in Planning Coordinator area in 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
event resulting in system
frequency excursions below
the initializing set points of

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

whose area a BES islanding
event resulting 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 event and
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 equal to 13
months of actuation.

Moderate VSL

the UFLS program, conducted
and documented an
assessment of the event and
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 equal to 14
months of actuation.

High VSL

UFLS program, conducted and
documented an assessment of
the event and evaluated the
parts as specified in
Requirement R11, 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
documented an assessment of
the event within one year of
event actuation 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
assessment of the event and
evaluated the parts as specified
in Requirement R11, 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 event and
evaluate the Parts as specified in
Requirement R11, 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
assessment of the event within
one year of event actuation but
failed to evaluate all of the Parts
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R# Lower VSL Moderate VSL High VSL Severe VSL
as specified in Requirement R11,
Parts 11.1 and 11.2.

R12 |N/A The Planning Coordinator, in The Planning Coordinator, in The Planning Coordinator, in
which UFLS program which UFLS program which UFLS program deficiencies
deficiencies were identified deficiencies were identified were identified per Requirement
per Requirement R11, per Requirement R11, R11, conducted and documented
conducted and documented a | conducted and documented a | a UFLS design assessment to
UFLS design assessment to UFLS design assessment to consider the identified
consider the identified consider the identified deficiencies greater than 26
deficiencies greater than two deficiencies greater than 25 months of event actuation.
years but less than or equal to | months but less than or equal OR
25 months of event actuation. | to 26 months of event

actuation. The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
R11, failed to conduct and
document a UFLS design
assessment to 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 event and
that resulted in system
frequency excursions below the
initializing set points of the UFLS

Page 17 of 41



R#

PRC-006-45 — Automatic Underfrequency Load Shedding

Lower VSL

Moderate VSL

High VSL

Severe VSL

program, failed to coordinate its
UFLS event assessment with all
other Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event in
one of the manners described in
Requirement R13

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
whether changes 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 Requirement R4, R5, or
R12, that the UFLS program
did not meet the performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, R5, or
R12, that the UFLS program
did not meet the performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, R5, or
R12, that the UFLS program did
not meet the performance
characteristics in Requirement
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Lower VSL

Moderate VSL

R3, and developed a
Corrective Action Plan and a
schedule for implementation
by the UFLS entities within its
area, but exceeded the
permissible time frame for
development by a period of
up to 1 month.

High VSL

R3, and developed a
Corrective Action Plan and a
schedule for implementation
by the UFLS entities within its
area, but exceeded the
permissible time frame for
development by a period
greater than 1 month but not
more than 2 months.

Severe VSL

R3, but failed to develop a
Corrective Action Plan and a
schedule for implementation by
the UFLS entities within its area.

OR

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, 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
exceeded the permissible time
frame for development by 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, it is 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.3 to 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.3.3 and 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 develop a UFLS program, 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 each of these extreme events:
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e Loss of the entire capability of a generating station.

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

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

e Three-phase fault with failure of a circuit breaker to operate and correct
operation of a breaker failure protection system and its associated breakers.

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

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

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

D.A.3.1. Frequency shall remain above the Underfrequency Performance
Characteristic curve in PRC-006-4- - 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. Frequency shall remain below the Overfrequency Performance
Characteristic curve in PRC-006-4- - 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
event at each Quebec BES generator bus and associated generator
step-up transformer high-side bus

M.D.A.3. Each Planning Coordinator shall have evidence such as reports,
memorandums, e-mails, program plans, or other documentation of its UFLS
program, including the notification of the UFLS entities of implementation
schedule, that meet the criteria in Requirement D.A.3 Parts D.A.3.1 through

D.A.3.3.

D.A.4. 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 Requirement D.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 Quebec BES plants/facilities that trip above the Generator

Page 21 of 41



PRC-006-45 — Automatic Underfrequency Load Shedding

Underfrequency Trip Modeling curve in PRC-006 -4-- Attachment
1A, and

D.A.4.2 Overfrequency trip settings of individual generating units that are
part of Quebec BES plants/facilities that trip below the Generator
Overfrequency Trip Modeling curve in PRC-006 -4-- 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.

Page 22 of 41



PRC-006-45 — Automatic Underfrequency Load Shedding

Lower VSL

Moderate VSL

High VSL

Severe VSL

DA3 | N/A The Planning Coordinator The Planning Coordinator The Planning Coordinator
developed a UFLS program, developed a UFLS program developed a UFLS program
including notification of and a including notification of and a including notification of and a
schedule for implementation by | schedule for implementation by | schedule for implementation by
UFLS entities within its area, but | UFLS entities within its area, but | UFLS entities within its area, but
failed to meet one (1) of the failed to meet two (2) of the failed to meet all the
performance characteristic in performance characteristic in performance characteristic in
Parts D.A.3.1, D.A.3.2, or D.A.3.3 | Parts D.A.3.1, D.A.3.2, or D.A.3.3 | Parts D.A.3.1, D.A.3.2, and
in simulations of underfrequency | in simulations of underfrequency | D.A.3.3 in simulations of
conditions conditions 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 The Planning Coordinator The Planning Coordinator

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the UFLS program
design met the performance
characteristics in Requirement
D.A.3 but the simulation failed
to include one (1) of the items as

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

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the 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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Lower VSL

Moderate VSL

High VSL

Severe VSL

specified in Parts D.A.4.1,
D.A4.20orD.A4.3.

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
assessment at least once every
five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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 Electricity-CoordinatingCounciHPAECC)-and replaces, in their entirety,

Requirements R1 through R5, and R11 through R15.;R2-R3,-R4;R5R1ILRI2andR13-

As used in 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 in-the- WECC Regional-Entityarea-that develops and
documents criteria, including consideration of historical events and 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 shal-have evidence such as reports, or other
documentation of its criteria, developed as part of the joint regional review
with other Planning Coordinators inthe \W-ECC-Regional-Entity-area-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
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 regien-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.Special-Protection-System-

Each Planning Coordinator will shat-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 region-wide-coordinated UFLS program meeting
thatmeetthe criteria in Requirement D.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, WECCRegional-Entity-area; 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]
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M.D.B.3.

D.B.4.

D.B.3.1. Frequency shall remain above the Underfrequency Performance
Characteristic curve in PRC-006-45 - Attachment 1, either for 60
seconds or until a steady-state condition between 59.3 Hz and 60.7
Hz is reached, and

D.B.3.2. Frequency shall remain below the Overfrequency Performance
Characteristic curve in PRC-006-45 - Attachment 1, either for 60
seconds or until a steady-state condition between 59.3 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 connected to the BES

D.B.3.3.2. Generating plants/facilities greater than 75 MVA (gross
aggregate nameplate rating) directly connected to 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 shat-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, YWEEE
Regional-Entityarea; including the notification of the UFLS entities of
implementation schedule meeting ;-thatmeetthe 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 WECCRegional-Entityarea-at least once every five years that
determines through dynamic simulation whether the UFLS program design
meets the performance characteristics in Requirement D.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 Generator Underfrequency Trip Modeling curve
in PRC-006-45 - Attachment 1.

D.B.4.2. Underfrequency trip settings of generating plants/facilities greater
than 75 MVA (gross aggregate nameplate rating) directly connected
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M.D.B.4.

to the BES that trip above the Generator Underfrequency Trip
Modeling curve in PRC-006-45 - Attachment 1.

D.B.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-006-45 -
Attachment 1.

D.B.4.4. 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-006-45 — Attachment 1.

D.B.4.5. 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-006-45 — Attachment 1.

D.B.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-006-45 —
Attachment 1.

D.B.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 will shal-have dated evidence such as reports,
dynamic simulation models and results, or other dated documentation of its
participation in a coordinated UFLS design assessment with the other Planning

Coordinators -in-the WECC Regional-Entity-areathat-demonstrating that es-it
meets Requirement D.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 event results in system
frequency excursions below the initializing set points of the UFLS program, shall
participate in and document a coordinated event assessment with all affected
Planning Coordinators to conduct and document an assessment of the event
within one year of event actuation to evaluate: [VRF: Medium][Time Horizon:
Operations Assessment]

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

Each Planning Coordinator will shal-have dated evidence such as reports, data
gathered from an historical event, or other dated documentation to show that it
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participated in a coordinated event assessment of the performance of the UFLS
equipment and the effectiveness of the UFLS program per Requirement D.B.11.

-D.B.12.  Each Planning Coordinator, in whose islanding event assessment (per D.B.11)
UFLS program deficiencies are identified, shall participate in and document a
coordinated UFLS design assessment of the UFLS program with all the-other
Planning Coordinators in the Western Interconnection WECCRegionalEntity
area-to consider the identified deficiencies within two years of event actuation.
[VRF: Medium][Time Horizon: Operations Assessment]

M.D.B.12. Each Planning Coordinator will shal-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
participated in a joint regional
review with the other Planning
Coordinators inthe WECC
Regional-Entityarea-that
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, that
may form islands

OR

The Planning Coordinator
participated in a joint regional
review with the other Planning
Coordinators in-the WECC
Regional-Entityarea-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

The Planning Coordinator
participated in a joint regional
review with the other Planning
Coordinators -in-the WEECC
RegionalEntityarea-that
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, that may form
islands

The Planning Coordinator failed
to participate in a joint regional
review with the other Planning
Coordinators inthe WECC
RegionalEntityarea-that
developed and documented
criteria to select portions of the
BES, including interconnected
portions of the BES in adjacent
Planning Coordinator areas that
may form islands
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Lower VSL

Moderate VSL

High VSL

Severe VSL

D.B.2 | N/A The Planning Coordinator
N/A The Planning Coordinator identified an island(s) from the
identified an island(s) from the regl.onal reV|.ew.to s.erve asa
regional review to serve as a basis for designing its UFLS
basis for designing its UFLS program but failed to include all
program but failed to include one ;f th? parts astEezcn;l)ed mD 821
(1) of the parts as specified in quugr(;n;ent -8.2, Parts D.B.2.
Requirement D.B.2, Parts D.B.2.1 orb.b.s.
or D.B.2.2 OR
The Planning Coordinator failed
to identify any island(s) from the
regional review to serve as a
basis for designing its UFLS
program.
D.B.3 N/A The Planning Coordinator The Planning Coordinator The Planning Coordinator

adopted a UFLS program,
coordinated across the Western
Interconnection WECCRegional
Entity-area-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

adopted a UFLS program,
coordinated across the Western
Interconnection WECCRegional
Entity-area-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

adopted a UFLS program,
coordinated across the Western
Interconnection WWECCRegional
Entity-area-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
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Lower VSL

Moderate VSL

High VSL

Severe VSL

OR

The Planning Coordinator failed
to adopt a UFLS program,
coordinated across the Western

Interconnection WECCRegional
Entity-area, 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 4r

The Planning Coordinator
participated in and documented
a coordinated UFLS assessment
with the other Planning
Coordinators across the Western
Interconnection in-the WECC

he WECC Regional Enti
at least once every five years
that determines through
dynamic simulation whether
the UFLS program design meets
the 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.

Regional-Entityarea-at least once

every five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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
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 intheWECE
Regional-Entityarea-at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2 but the
simulation failed to include three
(3) 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 -in-the- WECC
Regional-Entityarea-at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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.
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Lower VSL

Moderate VSL

High VSL

Severe VSL

OR

The Planning Coordinator failed
to participate in and document a
coordinated UFLS assessment
with the other Planning
Coordinators across the Western
Interconnection in-the WECC
Regional-Entity-area-at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2

D.B.11

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
event assessment with all
Planning Coordinators whose
areas or portions of whose
areas were also included in the
same islanding event and
evaluated the parts as specified

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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.B.11, Parts

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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.B.11, Parts

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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.B.11, Parts
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Lower VSL

in Requirement D.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.

Moderate VSL

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.

High VSL

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
resulting in system frequency
excursions below the initializing
set points of the UFLS program,
participated in and documented
a coordinated event assessment
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
one (1) of the parts as specified
in Requirement D.B.11, Parts
D.B.11.1 or D.B.11.2.

Severe VSL

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
excursions below the initializing
set points of the UFLS program,
failed to participate in and
document a coordinated event
assessment with all Planning
Coordinators whose areas or
portion of whose areas were also
included in the same island event
and evaluate the parts as
specified in Requirement D.B.11,
Parts D.B.11.1 and D.B.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,
participated in and documented
a coordinated event assessment
with all Planning Coordinators
whose areas or portions of
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Lower VSL

Moderate VSL

High VSL

Severe VSL

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
Requirement D.B.11, Parts
D.B.11.1 and D.B.11.2.

D.B.12

N/A

The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
D.B.11, participated in and
documented a coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection in-the WECC
Regional-Entityarea-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
documented a coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection inthe WECC
Regional-Entity-area-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
documented a coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection inthe WECC
Regional-Entity-area-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
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Lower VSL Moderate VSL High VSL Severe VSL

coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection inthe-WECE
Regional-Entity-area-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 November 4, 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 November 9, 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 November 13,2014 | Adopted by 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
Requirement R9 and
R10 and addition of
new Requirement
R15.
3 August 10, 2017 Adopted by the NERC Board of Revisions to the Regional
Trustees Variance for the Quebec
Interconnection.
4 February 6, 2020 Adopted by NERC Board of Trustees | Revisions under Project
2017-07
5 TBD TBD In Version 5: 1)
B Requirements R14 and R15
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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)
references to Version 3
were updated to Version 5.
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PRC-006-54 — 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

—

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

i ~~..\
\
Simulated Frequency Must
Remain Between the
— Overfrequency and
— Underfrequency Performance
Characteristic Curves
——— L
//’———
— -
y —
47‘ Underfrequency Trip Settings
Must Be Modeled for Generators
That Trip Above the Generator
Underfrequency Trip Modeling
Curve
0.1 1 Time (sec) 10 100

Generator Overfrequency Trip Modeling (Requirement R4 Parts 4.4-4.6)
=== Qverfrequency Performance Characteristic (Requirement R3 Part 3.2)
=23 nderfrequency Performance Characteristic (Requirement R3 Part 3.1)
36263 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<ds 4s<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 Underfrequency Trip

Modeling

Underfrequency Performance Characteristic
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t<2s t>2s t<2s 2s<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

Page 39 of 41




PRC-006-45 — Automatic Underfrequency Load Shedding

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.A 3 .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 boxes was 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
need to 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
need to 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 need to implement
corrections after a deficiency is identified by a PC assessment. Requirement R15 addresses the
FERC directive by making explicit that if deficiencies are identified as a result of an assessment,
the PC shall develop a Corrective Action Plan and schedule for implementation by the UFLS
entities.

A “Corrective Action Plan” is defined in 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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Implementation Plan
Electric Reliability and Security for the West WECC-0138 PRC-006-3

Automatic Underfrequency Load Shedding - RV

Implementation Plan

Standards Authorization Request (SAR)
The original SAR is located here.

Documentation templates will be updated for final filing.

Approvals Required

e  WECC Board of Directors March 11, 2020
e NERC Board of Trustees Pending
e FERC Pending

Effective Date

The proposed effective is the “First day of the second quarter following regulatory approval.”

Justification of Effective Date

The project proposes replacement of Requirements R14 and R15, in their entirety, by the RV. Because
the reliability task of R14 (voluntary inclusion of Transmission Owner participation) is addressed in the
RV; and because R15 does not apply to WECC entities; implementation as of the first day of the second
quarter following regulatory approval will have no detrimental impact on reliability and imposes no

undue burden on the applicable entities.

Impact on Other Standards

The DT concluded that replacement of Requirements R14 and R15 should have no impact on other
NERC Standards.

Consideration of Early Compliance

The DT sees no concerns with early compliance.

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103

WwWw.wecc.org
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Order 672 Criteria
WECC-0138 PRC-006-5
Automatic Underfrequency Load Shedding - RV

Electric Reliability and Security for the West

Introduction

The North American Electric Reliability Corporation (NERC) is responsible for ensuring that the
Reliability Standards, Violation Risk Factors (VRF), Violation Severity Levels (VSL), definitions,
Variances, and Interpretations developed by drafting teams are developed in accordance with NERC
processes. These standards must also meet NERC’s benchmarks for Reliability Standards, as well as

criteria for governmental approval.

In Federal Energy Regulatory Commission (FERC) Order No. 672,' FERC identified criteria that it will
use to analyze proposed Reliability Standards for approval to ensure they are just, reasonable, not
unduly discriminatory or preferential, and in the public interest. The discussion below identifies these

factors, and explains how the proposed Reliability Standard meets or exceeds the criteria.

For purposes of this filing, the use of the term Reliability Standard is synonymous with Regional
Variance (RV), unless otherwise specified.

Designed for a Specific Goal

Proposed Reliability Standards must be designed to achieve a specified reliability goal.

The proposed Reliability Standard must address a reliability concern that falls within the requirements
of Section 215 of the Federal Power Act. That is, it must provide for the reliable operation of Bulk-
Power System facilities. It may not extend beyond reliable operation of such facilities or apply to other
facilities. Such facilities include all those necessary for operating an interconnected electric energy
transmission network, or any portion of that network, including control systems. The proposed
Reliability Standard may apply to any design of planned additions or modifications of such facilities
that is necessary to provide for reliable operation. It may also apply to Cybersecurity protection. Order
No. 672 at P 321.

Further, NERC Reliability Standards are based on certain reliability principles that define the
foundation of reliability for North American bulk power systems. Each Reliability Standard shall
enable or support one or more of the reliability principles, thereby ensuring that each standard serves a

purpose in support of reliability of the North American bulk power systems. Each Reliability Standard

! FERC Order 672

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103
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shall also be consistent with all of the reliability principles, thereby ensuring that no standard

undermines reliability through an unintended consequence. NERC Reliability Principles?
The purpose of PRC-006-5, Automatic Underfrequency Load Shedding is:

“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.”
Of the eight NERC Reliability Principles, this standard addresses Reliability Principle 1, which states:
“Interconnected bulk power systems shall be planned and operated in a coordinated manner to

perform reliably under normal and abnormal conditions as defined in the NERC Standards.”

Technically Sound

Proposed Reliability Standards must contain a technically sound method to achieve the goal.

The proposed Reliability Standard must be designed to achieve a specified reliability goal and
must contain a technically sound means to achieve this goal. Although any person may propose
a topic for a Reliability Standard to the Electric Reliability Organization (ERO), in the ERO’s
process, the specific proposed Reliability Standard should be developed initially by persons
within the electric power industry and community with a high level of technical expertise and
be based on sound technical and engineering criteria. It should be based on actual data and
lessons learned from past operating incidents, where appropriate. The process for ERO
approval of a proposed Reliability Standard should be fair and open to all interested persons.
Order No. 672 at P 324.

Standard Development

This proposed Reliability Standard was developed using the NERC and WECC Reliability Standards
Development Procedures (Procedures) approved by FERC and in effect at each point in the process.
Among other things, these processes include drafting of the standard by a drafting team composed of

subject matter experts (SME); biographies of those SMEs are provided with this filing.

These processes also include repeated public iterative comment/response cycles through which
comments are received from the industry, and responses to those comments are provided by the
drafting team.

Technically Sound

This project updates the RV preamble clarifying:

2 NERC Reliability Principles.
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1. Requirements R14 and R15 are not applicable within the Western Interconnection; and
2. Tasks assigned to Planning Coordinators (PC) are applicable regardless of where the PC is
located.

Requirement R14’s purpose is to ensure communication between impacted entities. The requirement
that Planning Coordinators (PCs) “participate in and document a coordinated UFLS design
assessment” achieves this goal at D.B.4., D.B.11., and D.B.12.

Requirement R15’s purpose is to ensure Planning Coordinators develop Corrective Action Plans in
conjunction with Requirements R4, R5, or R12. As approved, the RV replaces R4, R5, and R12;
therefore, R15 does not apply in the Western Interconnection. The reliability task of R15 is addressed in
the RV at D.B.4. and D.B.12.

Additional non-substantive changes were made conforming the document to NERC’s most recent

drafting and templating conventions.

Applicability

Proposed Reliability Standards must be applicable to users, owners, and operators of the bulk

power system, and not others.

The proposed Reliability Standard may impose a requirement on any user, owner, or operator of such
facilities, but not on others. Order No. 672 at P 322.

The updated Regional Variance does not change the existing Applicability section that reads as follows:
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 equipment as 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
4.3. Transmission Owners that own Elements identified in the UFLS program established

by the Planning Coordinators.

Clear and Unambiguous

Proposed Reliability Standards must be clear and unambiguous as to what is required and who is

required to comply.
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The proposed Reliability Standard should be clear and unambiguous regarding what is required and
who is required to comply. Users, owners, and operators of the Bulk-Power System must know what

they are required to do to maintain reliability. Order No. 672 at P 325.

(See above at Technically Sound.)

Understandable Consequence

Proposed Reliability Standards must include clear and understandable consequences and a range of

penalties (monetary and/or non-monetary) for a violation.

The possible consequences, including range of possible penalties, for violating a proposed Reliability
Standard should be clear and understandable by those who must comply. Order No. 672 at P 326.

This filing does not substantively change the Violation Risk Factors (VRF) or the Violation Severity
Levels (VSL).

Measurability for Compliance

Proposed Reliability Standards must identify a clear and objective criterion or measure for

compliance, so that it can be enforced in a consistent and non-preferential manner.

There should be a clear criterion or measure of whether an entity is in compliance with a
proposed Reliability Standard. It should contain or be accompanied by an objective measure of
compliance so that it can be enforced and so that enforcement can be applied in a consistent and

non-preferential manner. Order No. 672 at P 327.

The filing does not substantively change the Measures. The word “shall” was replaced with “will”

aligning the language with NERC’s most recent drafting conventions.

Effective and Efficient

Proposed Reliability Standards should achieve a reliability goal effectively and efficiently - but

does not necessarily have to reflect “best practices” without regard to implementation cost.

The proposed Reliability Standard does not necessarily have to reflect the optimal method, or
“best practice,” for achieving its reliability goal without regard to implementation cost or
historical regional infrastructure design. It should however achieve its reliability goal effectively
and efficiently. Order No. 672 at P 328.

During the single posting of the project, no concerns were raised regarding implementation costs or

historical regional infrastructure.
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The proposed Regional Variance reaches its goals effectively and efficiently by using existing business
practices. As of this filing, forums are already created and actively pursuing the tasks required in the

variance.

Lowest Common Denominator

Proposed Reliability Standards cannot be “lowest common denominator,” i.e., cannot reflect a

compromise that does not adequately protect bulk power system reliability.

The proposed Reliability Standard must not simply reflect a compromise in the ERO’s
Reliability Standard development process based on the least effective North American practice
— the so-called “lowest common denominator” — if such practice does not adequately protect
Bulk-Power System reliability. Although the Commission will give due weight to the technical
expertise of the ERO, we will not hesitate to remand a proposed Reliability Standard if we are
convinced it is not adequate to protect reliability. Order No. 672 at P 329.

This filing does not change the previously approved reliability tasks.

Costs

Proposed Reliability Standards may consider costs to implement for smaller entities but not at
consequence of less than excellence in operating system reliability.

A proposed Reliability Standard may take into account the size of the entity that must comply
with the Reliability Standard and the cost to those entities of implementing the proposed
Reliability Standard. However, the ERO should not propose a “lowest common denominator”
Reliability Standard that would achieve less than excellence in operating system reliability
solely to protect against reasonable expenses for supporting this vital national infrastructure.
For example, a small owner or operator of the Bulk-Power System must bear the cost of
complying with each Reliability Standard that applies to it. Order No. 672 at P 330.

During the development of the project, the industry raised no such concerns.

Continent-wide and Regional Variations

Proposed Reliability Standards must be designed to apply throughout North America to the
maximum extent achievable with a single reliability standard while not favoring one area or

approach.

A proposed Reliability Standard should be designed to apply throughout the interconnected
North American Bulk-Power System, to the maximum extent this is achievable with a single
Reliability Standard. The proposed Reliability Standard should not be based on a single

geographic or regional model but should take into account geographic variations in grid
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characteristics, terrain, weather, and other such factors; it should also take into account regional
variations in the organizational and corporate structures of transmission owners and operators,
variations in generation fuel type and ownership patterns, and regional variations in market
design if these affect the proposed Reliability Standard. Order No. 672 at P 331.

In the Order 740 Remand at P 4, the Commission states that:

“Reliability Standards that the ERO proposes to the Commission may include Reliability
Standards that are proposed to the ERO by a Regional Entity... When the ERO reviews a
regional Reliability Standard that would be applicable on an interconnection-wide basis and
that has been proposed by a Regional Entity organized on an interconnection-wide basis, the
ERO must rebuttably presume that the regional Reliability Standard is just, reasonable, not
unduly discriminatory or preferential, and in the public interest. In turn, the Commission must
give “due weight” to the technical expertise of the ERO and of a Regional Entity organized on

an interconnection-wide basis.”

Further, Regional Entities may propose Regional Reliability Standards that set more stringent reliability
requirements than the NERC Reliability Standard or cover matters not covered by an existing NERC
Reliability Standard. NERC Rules of Procedure, Section 312, Regional Reliability Standards.

The proposed Regional Variance is applicable only in the Western Interconnection.

The Commission has already approved the reliability tasks covered in the Regional Variance.

No Undue Negative Effect

Proposed reliability standards should cause no undue negative effect on competition or restriction
of the grid.

As directed by section 215 of the FPA, the Commission itself will give special attention to the
effect of a proposed Reliability Standard on competition. The ERO should attempt to develop a
proposed Reliability Standard that has no undue negative effect on competition. Among other
possible considerations, a proposed Reliability Standard should not unreasonably restrict
available transmission capability on the Bulk-Power System beyond any restriction necessary for
reliability and should not limit use of the Bulk-Power System in an unduly preferential manner.

It should not create an undue advantage for one competitor over another. Order No. 672 at P 332.

The assigned drafting team does not foresee any negative impacts on competition resulting from the

proposed Regional Variance.

During the development phase of this project, the industry raised no concerns regarding competition or

restrictive use of the grid.
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Implementation of New Requirements (Effective Date)

The implementation time for the proposed Reliability Standards must be reasonable.

In considering whether a proposed Reliability Standard is just and reasonable, the Commission
will consider also the timetable for implementation of the new requirements, including how the
proposal balances any urgency in the need to implement it against the reasonableness of the time
allowed for those who must comply to develop the necessary procedures, software, facilities,
staffing or other relevant capability. Order No. 672 at P> 333.

In accordance with the WECC Reliability Standards Development Procedures, an implementation plan
for the proposed Regional Variance was included with Posting 1 of this project. The plan is included as
Exhibit B of this filing.

Proposed Effective Date and Justification
The proposed effective date is the “First day of the second quarter following regulatory approval.”

This filing does not alter existing Requirements. As such, approval will have no detrimental impact on
reliability, imposes no undue burden on the applicable entities, and has no impact on other NERC
Standards.

Fair and Open Process

The Reliability Standard development process must be open and fair.

Further, in considering whether a proposed Reliability Standard meets the legal standard of
review, we will entertain comments about whether the ERO implemented its Commission-
approved Reliability Standard development process for the development of the particular
proposed Reliability Standard in a proper manner, especially whether the process was open and
fair. However, we caution that we will not be sympathetic to arguments by interested parties that
choose, for whatever reason, not to participate in the ERO’s Reliability Standard development
process if it is conducted in good faith in accordance with the procedures approved by the
Commission. Order No. 672 at P 334.

WECC followed the WECC Reliability Standards Development Procedures (Procedures) approved by
FERC in effect at the time of each step in the process.

In accordance with the Procedures, all drafting team meetings are open to the public.

All drafting team meetings were announced via the WECC Standards Email List for the period
prescribed in the Procedures. Notice of the meetings was provided to NERC and posted on the WECC

Calendar along with meeting minutes.
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All meetings were supported by a telephone conference bridge associated with an online internet
visual capability allowing all participants to see the document(s) as they were being developed.
Further, this team held an open-mic Standards Briefing before balloting which afforded the industry an
additional opportunity to have its questions addressed.

This project was posted once for public comment at WECC.

Comments and the associated responses are currently posted on the WECC website, on the WECC-0138
project page, under the Submit and Review Comments accordion.? Responses to Comments received

were provided with this filing in Attachment E.

In addition to posting under the WECC Procedures, this project was also posted by NERC for 45 days

in accordance with NERC’s Rules of Procedure and NERC’s internal business practices.

Balanced with Other Vital Interests

Proposed Reliability Standards must balance with other vital public interests.

Finally, we understand that at times development of a proposed Reliability Standard may require
that a particular reliability goal must be balanced against other vital public interests, such as
environmental, social and other goals. We expect the ERO to explain any such balancing in its

application for approval of a proposed Reliability Standard. Order No. 672 at P 335.

WECC is not aware of any other vital public interests. No such balancing concerns were raised or

noted.

Consideration of Other Facts

Proposed Reliability Standards must consider any other relevant factors.

“In considering whether a proposed Reliability Standard is just and reasonable, [FERC] will consider
[several] general factors, as well as other factors that are appropriate for the particular Reliability
Standard proposed.” Order No. 672 at P 323.

WECKC is not aware of any other general factors in need of consideration.

3 https://www.wecc.org/Standards/Pages/WECC-0138.aspx

W s
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\' w E C c Violation Risk Factors

Violation Severity Levels

Electric Reliability and Security for the West WECC-0138 PRC-006-5
Automatic Underfrequency Load Shedding—RV

Violation Risk Factors

No changes were made to the Violation Risk Factors.

Violation Severity Levels

No substantive changes were made to the Violation Severity Levels.!

! Textual changes made added clarity without altering the Violation Severity Levels.

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103

WWW.wecc.org
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Summary of Development History

The following is a summary of the development record for proposed Reliability Standard
PRC-006-5.

l. Overview of the Standard Drafting Team

When evaluating a proposed Reliability Standard, the Commission is expected to give “due
weight” to the technical expertise of the ERO.! The technical expertise of the ERO is derived from
the standard drafting team (“SDT”) selected by the WECC Standards Committee (“WSC”) to lead
each project in accordance with Section 3 of the WECC Reliability Standards Development
Procedures.? For this project, the SDT consisted of individuals with relevant expertise in the
subject matter area and included representatives from WECC staff and industry. A roster of the
WECC-0138 PRC-006-3, Automatic Underfrequency Load Shedding, five-year Review of
Regional Variance SDT members is included in Exhibit F.

1. Standard Development History

A. Standard Authorization Request Development

On April 15, 2019, WECC received Standard Authorization Request (“SAR”) WECC-
0138 requesting five-year review of the WECC regional Variance attached to PRC-006-3,
Automatic Underfrequency Load Shedding. The SAR was deemed complete the same day.

On May 8, 2019, the SAR was posted. The WSC accepted the SAR and assigned the SDT

roster at its June 18, 2019 meeting.

! Section 215(d)(2) of the Federal Power Act; 16 U.S.C. § 824(d)(2).

2 The currently effective WECC RSDP is located at
https://www.wecc.org/Reliability/WECC%20Reliability%20Standards%20Development%20Procedures%20-
%20FERC%20Approved%200ctober%2027%202017%20-%202019%20Template.pdf.

1



B. First Posting - Comment Period and Initial Ballot

On September 16, 2019, the WECC-0138 PRC-006-3, Automatic Underfrequency Load
Shedding Five-year Review SDT agreed by majority vote to post the proposed revised regional
Variance for a 30-day comment period from September 23, 2019 through October 23, 2019. The
posting consisted of the clean and redline of the proposed regional Variance and a narrative
explaining the purpose, to replace R14 and R15 of the continent-wide standard. The
Implementation Plan and Action Plan follow the narrative document. Two comments were
received; both were in support of the proposed changes.

On December 3, 2019, the WSC approved the project for ballot. A ballot pool was open
from January 7, 2020 through January 21, 2020. A standards briefing was held on January 22,
2020. The ballot was open from January 23, 2020 through February 6, 2020. The WECC ballot
body approved the regional Variance with a 100 percent affirmative vote at 97.4 percent quorum.
On March 10, 2020, the WSC approved the ballot results and forwarded the project to the WECC
Board of Directors with a request for approval and subsequent disposition. The WECC Board of
Directors approved the regional Variance on March 11, 2020.

C. NERC Posting

NERC posted the regional Variance for a 45-day comment period from May 21, 2020
through July 6, 2020. Commenters agreed that WECC’s process was open, inclusive, balanced,
transparent, and provided due process. At this time, the revised regional Variance was incorporated
to the latest version of the PRC-006 standard approved by the NERC Board of Trustees and was

assigned version number PRC-006-5.



D. Board of Trustees Adoption
The NERC Board of Trustees adopted proposed Reliability Standard PRC-006-5 on

August 20, 2020.
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Regional Reliability Standards

Announcement
Western Electricity Coordinating Council
PRC-006-5 Regional Variance

Comment Period Open through July 6, 2020

Now Available

The Western Electricity Coordinating Council (WECC) requested that NERC post the PRC-006-5 -
Automatic Underfrequency Load Shedding Regional Variance (RV) for industry review and comment in
accordance with the NERC Rules of Procedure.

Background
The WECC conducted a mandatory five-year review of the PRC-006-4 RV. The following changes were

made:

1) updated the preamble of the RV to indicate Requirements R14 and R15 of the underlying standard
do not apply to entities in the Western Interconnection,

2) clarifies that Planning Coordinator (PC) as used in the RV is specific to those PCs providing PC
service(s) to entities within the Western Interconnection, regardless of where the PC is located, and

3) clarifies syntax, adopts NERC’s most current drafting conventions, and updates the Violation Risk
Factor table.

The proposed Variance does not change any of the continent-wide Requirements. The WECC Board of
Directors adopted the proposed RV on March 11, 2020.

The standard was posted for comment from September 23 — October 23, 2019 and the comments
received can be viewed here.

Commenting
Use the Standards Balloting and Commenting System (SBS) to submit comments by 8 p.m. Eastern,

Monday, July 6, 2020. Contact Wendy Muller regarding issues with the SBS. An unofficial Word version of
the comment form is posted on the Regional Reliability Standards Under Development page.

e Contact NERC IT support directly at https://support.nerc.net/ (Monday — Friday, 8 a.m. - 5 p.m.
Eastern) for problems regarding accessing the SBS due to a forgotten password, incorrect
credential error messages, or system lock-out.

e Passwords expire every 6 months and must be reset.

e The SBS is not supported for use on mobile devices.

RELIABILITY | RESILIENCE | SECURITY
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e Please be mindful of ballot and comment period closing dates. We ask to allow at least 48 hours
for NERC support staff to assist with inquiries. Therefore, it is recommended that users try logging
into their SBS accounts prior to the last day of a comment/ballot period.

Regional Reliability Standards Development Process
Section 300 of NERC's Rules of Procedures of the Electric Reliability Organization governs the regional

reliability standards development process.

Documents and information about this project are available on the WECC’s Standards Under
Development page.

For more information or assistance, contact Nasheema Santos (via email) or at (404) 446-2564.

North American Electric Reliability Corporation
3353 Peachtree Rd, NE
Suite 600, North Tower
Atlanta, GA 30326
404-446-2560 | www.nerc.com

Regional Reliability Standards Announcement | Western Electricity Coordinating Council
PRC-006-5 Regional Variance | May - July 2020 2
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PRC-006-5 — Automatic Underfrequency Load Shedding

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 equipment as 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 events and 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 Requirement R1.

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

Page 1 of 40
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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. Asingleisland 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 differ from 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 meet the criteria in Requirement R2, 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 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]

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. Frequency shall 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 event at 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 Generating plants/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.

M4,

RS.

notification of the UFLS entities of implementation schedule, that meet the criteria in
Requirement R3, 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 whether the
UFLS program design meets the performance characteristics in Requirement R3 for
each island identified in Requirement R2. 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 connected to 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 connected to 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
(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
assessment that 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.

Me.

R7.

mM7.

R8.

Page 4 of 40

e Develop a common 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 event the UFLS design assessment fails to meet
Requirement R3, 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 other Planning Coordinators whose
areas or portions of whose areas are also part of the same identified island per
Requirement R5.

Each Planning Coordinator shall maintain a UFLS database containing data necessary to
model its UFLS program for use in event analyses 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 event analyses and assessments of the UFLS program per
Requirement R6 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, memorandumes,
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 Requirement R7.

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]



PRC-006-5

— Automatic Underfrequency Load Shedding

M8.

R9.

Mo.

R10.

M10.

R11.

M11.

R12.
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Each UFLS Entity shall have dated evidence such as responses to 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 Requirement R9.

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 event results in system
frequency excursions below the initializing set points of the UFLS program, shall
conduct and document an assessment of the event within one year of event actuation
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
event assessment of the performance of the UFLS equipment and the effectiveness of
the UFLS program per Requirement R11.

Each Planning Coordinator, in whose islanding event assessment (per R11) UFLS
program deficiencies are identified, shall conduct and document a UFLS design
assessment to consider the identified deficiencies within two years of event actuation.
[VRF: Medium][Time Horizon: Operations Assessment]
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R13.

Mm13.

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 event occurred that also
included the area(s) or portions of area(s) of other Planning Coordinator(s) in the same
islanding event and that resulted in system frequency excursions below the initializing
set points of the UFLS program, shall coordinate its event assessment (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 event assessment per Requirement R11 among the Planning
Coordinators whose areas or portions of whose areas were included in the same
islanding event, or

e Conduct an independent event assessment per Requirement R11 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 independent event assessment per Requirement R11 and where the
assessment fails to reach 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, identify
differences in the assessments that likely resulted in the differences in the
conclusions and recommendations and report these differences to the other
Planning Coordinators whose areas or portions of whose areas were included in
the same islanding event and the ERO.

Each 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 event and 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, independent assessment reports and letters describing likely reasons for
differences in conclusions and recommendations, or other dated documentation
demonstrating it coordinated its event assessment (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 whether changes 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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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 Requirement R14.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meet the
performance characteristics in Requirement R3, 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-year time 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
Requirement R12.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meet the
performance characteristics in Requirement R3, 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.
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Compliance Monitoring Process

1.1. Compliance Enforcement Authority

1.2.

As defined in 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 Requirement R6, 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 Requirement R7, 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
Requirement R8, Measure M8.

Each UFLS entity shall retain the current evidence of adherence with the UFLS
program in accordance with Requirement R9, 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

N/A

Lower VSL

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
form islands.

OR

The Planning Coordinator
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 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 anisland(s) to

The Planning Coordinator
identified an island(s) to serve

The Planning Coordinator
identified anisland(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 specified in
specified in Requirement R2, specified in Requirement R2, Requirement R2, Parts 2.1, 2.2,
Parts 2.1, 2.2, or 2.3. Parts 2.1, 2.2, or 2.3. or2.3.

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

developed a 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 meet one (1) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, 0or 3.3 in
simulations of
underfrequency conditions.

developed a 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 meet two (2) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, 0or 3.3 in
simulations of underfrequency
conditions.

developed a 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 meet all
the performance characteristic
in Requirement R3, 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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R# 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 The Planning Coordinator The Planning Coordinator The Planning Coordinator

conducted and documented a
UFLS assessment at least
once every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics
in Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
one (1) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
two (2) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
three (3) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the 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
Requirement R4, Parts 4.1
through 4.7.

OR

The Planning Coordinator failed
to conduct and document a UFLS
assessment at least once every
five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
R3 for each island identified in
Requirement R2
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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 another Planning 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
Requirement R5.

R6

N/A

N/A

N/A

The Planning Coordinator failed
to maintain a UFLS database for
use in event analyses 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) area in
determined by the Planning determined by the Planning determined by the Planning which it owns assets.
Coordinator(s) area in which Coordinator(s) area in 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 area in Planning Coordinator area in Planning Coordinator area in 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
event resulting in system
frequency excursions below
the initializing set points of

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

whose area a BES islanding
event resulting 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 event and
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 equal to 13
months of actuation.

Moderate VSL

the UFLS program, conducted
and documented an
assessment of the event and
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 equal to 14
months of actuation.

High VSL

UFLS program, conducted and
documented an assessment of
the event and evaluated the
parts as specified in
Requirement R11, 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
documented an assessment of
the event within one year of
event actuation 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
assessment of the event and
evaluated the parts as specified
in Requirement R11, 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 event and
evaluate the Parts as specified in
Requirement R11, 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
assessment of the event within
one year of event actuation but
failed to evaluate all of the Parts
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R# Lower VSL Moderate VSL High VSL Severe VSL
as specified in Requirement R11,
Parts 11.1 and 11.2.

R12 |N/A The Planning Coordinator, in The Planning Coordinator, in The Planning Coordinator, in
which UFLS program which UFLS program which UFLS program deficiencies
deficiencies were identified deficiencies were identified were identified per Requirement
per Requirement R11, per Requirement R11, R11, conducted and documented
conducted and documented a | conducted and documented a | a UFLS design assessment to
UFLS design assessment to UFLS design assessment to consider the identified
consider the identified consider the identified deficiencies greater than 26
deficiencies greater than two deficiencies greater than 25 months of event actuation.
years but less than or equal to | months but less than or equal OR
25 months of event actuation. | to 26 months of event

actuation. The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
R11, failed to conduct and
document a UFLS design
assessment to 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 event and
that resulted in 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 event assessment with all
other Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event in
one of the manners described in
Requirement R13

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
whether changes 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 Requirement R4, R5, or
R12, that the UFLS program
did not meet the performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, R5, or
R12, that the UFLS program
did not meet the performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, R5, or
R12, that the UFLS program did
not meet the performance
characteristics in Requirement
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Lower VSL

Moderate VSL

R3, and developed a
Corrective Action Plan and a
schedule for implementation
by the UFLS entities within its
area, but exceeded the
permissible time frame for
development by a period of
up to 1 month.

High VSL

R3, and developed a
Corrective Action Plan and a
schedule for implementation
by the UFLS entities within its
area, but exceeded the
permissible time frame for
development by a period
greater than 1 month but not
more than 2 months.

Severe VSL

R3, but failed to develop a
Corrective Action Plan and a
schedule for implementation by
the UFLS entities within its area.

OR

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, 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
exceeded the permissible time
frame for development by 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, it is 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.3 to 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.3.3 and 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 develop a UFLS program, 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 each of these extreme events:
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e Loss of the entire capability of a generating station.

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

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

e Three-phase fault with failure of a circuit breaker to operate and correct
operation of a breaker failure protection system and its associated breakers.

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

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

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

D.A.3.1. Frequency shall 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. Frequency shall 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
event at each Quebec BES generator bus and associated generator
step-up transformer high-side bus

M.D.A.3. Each Planning Coordinator shall have evidence such as reports,
memorandums, e-mails, program plans, or other documentation of its UFLS
program, including the notification of the UFLS entities of implementation
schedule, that meet the criteria in Requirement D.A.3 Parts D.A.3.1 through

D.A.3.3.

D.A.4. 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 Requirement D.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 Quebec BES 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 Quebec BES 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

DA3 | N/A The Planning Coordinator The Planning Coordinator The Planning Coordinator
developed a UFLS program, developed a UFLS program developed a UFLS program
including notification of and a including notification of and a including notification of and a
schedule for implementation by | schedule for implementation by | schedule for implementation by
UFLS entities within its area, but | UFLS entities within its area, but | UFLS entities within its area, but
failed to meet one (1) of the failed to meet two (2) of the failed to meet all the
performance characteristic in performance characteristic in performance characteristic in
Parts D.A.3.1, D.A.3.2, or D.A.3.3 | Parts D.A.3.1, D.A.3.2, or D.A.3.3 | Parts D.A.3.1, D.A.3.2, and
in simulations of underfrequency | in simulations of underfrequency | D.A.3.3 in simulations of
conditions conditions 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 The Planning Coordinator The Planning Coordinator

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the UFLS program
design met the performance
characteristics in Requirement
D.A.3 but the simulation failed
to include one (1) of the items as

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

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the 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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Lower VSL

Moderate VSL

High VSL

Severe VSL

specified in Parts D.A.4.1,
D.A4.20orD.A4.3.

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
assessment at least once every
five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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 used in 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 develops and documents criteria, including
consideration of historical events and 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 events were
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, memorandumes,
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
Requirement D.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. Frequency shall 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. Frequency shall 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

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 connected to the BES

D.B.3.3.2. Generating plants/facilities greater than 75 MVA (gross
aggregate nameplate rating) directly connected to 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, memorandumes,
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 years that determines through dynamic
simulation whether the UFLS program design meets the performance
characteristics in Requirement D.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 Generator Underfrequency 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. 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.

D.B.4.4. 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.

D.B.4.5. 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.

D.B.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.

D.B.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 will have dated evidence such as reports, dynamic
simulation models and results, or other dated documentation of its participation
in a coordinated UFLS design assessment with the other Planning Coordinators
demonstrating that it meets Requirement D.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 event results in system
frequency excursions below the initializing set points of the UFLS program, shall
participate in and document a coordinated event assessment with all affected
Planning Coordinators to conduct and document an assessment of the event
within one year of event actuation to evaluate: [VRF: Medium][Time Horizon:
Operations Assessment]

D.B.11.1. The performance of the UFLS equipment,
D.B.11.2 The effectiveness of 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
equipment and the effectiveness of the UFLS program per Requirement D.B.11.
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D.B.12. Each Planning Coordinator, in whose islanding event assessment (per D.B.11)
UFLS program deficiencies are identified, shall participate in and document a
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 event actuation. [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 a joint regional
review with the other Planning review with the other Planning review with the other Planning
Coordinators that developed and | Coordinators that developed and | Coordinators that developed and
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 events and 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 serve as a
basis for designing its UFLS
program but failed to include one
(1) of the parts as specified in
Requirement D.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 specified in
Requirement D.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 serve as a
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 every five years that
determines through dynamic
simulation whether the UFLS
program design meets the
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
whether the UFLS program
design meets the 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
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
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2 but the
simulation failed to include three
(3) 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
whether the UFLS program
design meets the 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

High VSL

Severe VSL

Interconnection at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2

D.B.11

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
event assessment with all
Planning Coordinators whose
areas or portions of whose
areas were also included in the
same islanding event and
evaluated the parts as specified
in Requirement D.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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.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

resulting in system frequency
excursions below the initializing
set points of the UFLS program,
participated in and documented
a coordinated event assessment
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
one (1) of the parts as specified
in Requirement D.B.11, Parts
D.B.11.1 or D.B.11.2.

Severe VSL

excursions below the initializing
set points of the UFLS program,
failed to participate in and
document a coordinated event
assessment with all Planning
Coordinators whose areas or
portion of whose areas were also
included in the same island event
and evaluate the parts as
specified in Requirement D.B.11,
Parts D.B.11.1 and D.B.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,
participated in and documented
a coordinated event assessment
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
Requirement D.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
documented a 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
documented a 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
documented a 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 November 4, 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 November 9, 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 November 13,2014 | Adopted by 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
Requirement R9 and
R10 and addition of
new Requirement
R15.
3 August 10, 2017 Adopted by the NERC Board of Revisions to the Regional
Trustees Variance for the Quebec
Interconnection.
4 February 6, 2020 Adopted by NERC Board of Trustees | Revisions under Project
2017-07
5 TBD TBD In Version 5: 1)
Requirements R14 and R15
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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)
references to Version 3
were updated to Version 5.
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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

—

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

i ~~..\
\
Simulated Frequency Must
Remain Between the
— Overfrequency and
— Underfrequency Performance
Characteristic Curves
——— L
//’———
— -
y —
47‘ Underfrequency Trip Settings
Must Be Modeled for Generators
That Trip Above the Generator
Underfrequency Trip Modeling
Curve
0.1 1 Time (sec) 10 100

Generator Overfrequency Trip Modeling (Requirement R4 Parts 4.4-4.6)
=== Qverfrequency Performance Characteristic (Requirement R3 Part 3.2)
=23 nderfrequency Performance Characteristic (Requirement R3 Part 3.1)
36263 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<ds 4s<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 Underfrequency Trip

Modeling

Underfrequency Performance Characteristic
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t<2s t>2s t<2s 2s<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

Page 38 of 40




PRC-006-5 — Automatic Underfrequency Load Shedding

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.A 3 .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 boxes was 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
need to 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
need to 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 need to implement
corrections after a deficiency is identified by a PC assessment. Requirement R15 addresses the
FERC directive by making explicit that if deficiencies are identified as a result of an assessment,
the PC shall develop a Corrective Action Plan and schedule for implementation by the UFLS
entities.

A “Corrective Action Plan” is defined in 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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A. Introduction
1. Title: Automatic Underfrequency Load Shedding

2. Number: PRC-006-54

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 equipment as 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 events and 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 Requirement R1.

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. Asingleisland 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 differ from 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 meet the criteria in Requirement R2, 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 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]

3.1. Frequency shall remain above the Underfrequency Performance Characteristic
curve in PRC-006-4-5 - 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. Frequency shall remain below the Overfrequency Performance Characteristic
curve in PRC-006-4-5 - 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 event at 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 Generating plants/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.

M4,

RS.

notification of the UFLS entities of implementation schedule, that meet the criteria in
Requirement R3, 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 whether the
UFLS program design meets the performance characteristics in Requirement R3 for
each island identified in Requirement R2. 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-006-4-5 - Attachment 1.

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-006-4-5 - 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-006-54 - Attachment 1.

4.4. 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-006-54 — Attachment 1.

4.5. 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-006-54 — 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-006-54 — 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
assessment that 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
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M5.

R6.

Me.

R7.

mM7.

R8.
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part of the same identified island through one of the following: [VRF: High][Time
Horizon: Long-term Planning]

e Develop a common 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 event the UFLS design assessment fails to meet
Requirement R3, 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 other Planning Coordinators whose
areas or portions of whose areas are also part of the same identified island per
Requirement R5.

Each Planning Coordinator shall maintain a UFLS database containing data necessary to
model its UFLS program for use in event analyses 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 event analyses and assessments of the UFLS program per
Requirement R6 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, memorandumes,
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 Requirement R7.

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
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M8.

R9.

Mo.

R10.

M10.

R11.

M11.

R12.
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of each Planning Coordinator’s UFLS database. [VRF: Lower][Time Horizon: Long-term
Planning]

Each UFLS Entity shall have dated evidence such as responses to 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 Requirement R9.

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 event results in system
frequency excursions below the initializing set points of the UFLS program, shall
conduct and document an assessment of the event within one year of event actuation
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
event assessment of the performance of the UFLS equipment and the effectiveness of
the UFLS program per Requirement R11.

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

M12. 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.

R13. Each 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 event and that resulted in system frequency excursions below the initializing
set points of the UFLS program, shall coordinate its event assessment (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 event assessment per Requirement R11 among the Planning
Coordinators whose areas or portions of whose areas were included in the same
islanding event, or

e Conduct an independent event assessment per Requirement R11 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 independent event assessment per Requirement R11 and where the
assessment fails to reach 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, identify
differences in the assessments that likely resulted in the differences in the
conclusions and recommendations and report these differences to the other
Planning Coordinators whose areas or portions of whose areas were included in
the same islanding event and the ERO.

M13. Each 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 event and 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, independent assessment reports and letters describing likely reasons for
differences in conclusions and recommendations, or other dated documentation
demonstrating it coordinated its event assessment (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.

R14. 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
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M14.

R15.

M15.

Page 7 of 41

response to comments whether changes will be made or reasons why changes will not
be made to the following [VRF: Lower][Time Horizon: Long-term Planning]:

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 Requirement R14.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meet the
performance characteristics in Requirement R3, 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-year time 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
Requirement R12.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meet the
performance characteristics in Requirement R3, 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.

Page 8 of 41

Compliance Monitoring Process

1.1. Compliance Enforcement Authority

1.2.

As defined in 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 Requirement R6, 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 Requirement R7, 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
Requirement R8, Measure M8.

Each UFLS entity shall retain the current evidence of adherence with the UFLS
program in accordance with Requirement R9, 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.



PRC-006-45 — Automatic Underfrequency Load Shedding

Page 9 of 41

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

N/A

Lower VSL

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
form islands.

OR

The Planning Coordinator
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 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 anisland(s) to

The Planning Coordinator
identified an island(s) to serve

The Planning Coordinator
identified anisland(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 specified in
specified in Requirement R2, specified in Requirement R2, Requirement R2, Parts 2.1, 2.2,
Parts 2.1, 2.2, or 2.3. Parts 2.1, 2.2, or 2.3. or2.3.

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

developed a 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 meet one (1) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, 0or 3.3 in
simulations of
underfrequency conditions.

developed a 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 meet two (2) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, 0or 3.3 in
simulations of underfrequency
conditions.

developed a 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 meet all
the performance characteristic
in Requirement R3, Parts 3.1,
3.2, and 3.3 in simulations of
underfrequency conditions.

OR

The Planning Coordinator failed
to develop a UFLS program

Page 11 of 41



PRC-006-45 — Automatic Underfrequency Load Shedding

R# 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 The Planning Coordinator The Planning Coordinator The Planning Coordinator

conducted and documented a
UFLS assessment at least
once every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics
in Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
one (1) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
two (2) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
three (3) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the 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
Requirement R4, Parts 4.1
through 4.7.

OR

The Planning Coordinator failed
to conduct and document a UFLS
assessment at least once every
five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
R3 for each island identified in
Requirement R2
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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 another Planning 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
Requirement R5.

R6

N/A

N/A

N/A

The Planning Coordinator failed
to maintain a UFLS database for
use in event analyses 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) area in
determined by the Planning determined by the Planning determined by the Planning which it owns assets.
Coordinator(s) area in which Coordinator(s) area in 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 area in Planning Coordinator area in Planning Coordinator area in 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
event resulting in system
frequency excursions below
the initializing set points of

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

whose area a BES islanding
event resulting 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 event and
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 equal to 13
months of actuation.

Moderate VSL

the UFLS program, conducted
and documented an
assessment of the event and
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 equal to 14
months of actuation.

High VSL

UFLS program, conducted and
documented an assessment of
the event and evaluated the
parts as specified in
Requirement R11, 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
documented an assessment of
the event within one year of
event actuation 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
assessment of the event and
evaluated the parts as specified
in Requirement R11, 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 event and
evaluate the Parts as specified in
Requirement R11, 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
assessment of the event within
one year of event actuation but
failed to evaluate all of the Parts
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R# Lower VSL Moderate VSL High VSL Severe VSL
as specified in Requirement R11,
Parts 11.1 and 11.2.

R12 |N/A The Planning Coordinator, in The Planning Coordinator, in The Planning Coordinator, in
which UFLS program which UFLS program which UFLS program deficiencies
deficiencies were identified deficiencies were identified were identified per Requirement
per Requirement R11, per Requirement R11, R11, conducted and documented
conducted and documented a | conducted and documented a | a UFLS design assessment to
UFLS design assessment to UFLS design assessment to consider the identified
consider the identified consider the identified deficiencies greater than 26
deficiencies greater than two deficiencies greater than 25 months of event actuation.
years but less than or equal to | months but less than or equal OR
25 months of event actuation. | to 26 months of event

actuation. The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
R11, failed to conduct and
document a UFLS design
assessment to 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 event and
that resulted in 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 event assessment with all
other Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event in
one of the manners described in
Requirement R13

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
whether changes 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 Requirement R4, R5, or
R12, that the UFLS program
did not meet the performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, R5, or
R12, that the UFLS program
did not meet the performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, R5, or
R12, that the UFLS program did
not meet the performance
characteristics in Requirement
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Lower VSL

Moderate VSL

R3, and developed a
Corrective Action Plan and a
schedule for implementation
by the UFLS entities within its
area, but exceeded the
permissible time frame for
development by a period of
up to 1 month.

High VSL

R3, and developed a
Corrective Action Plan and a
schedule for implementation
by the UFLS entities within its
area, but exceeded the
permissible time frame for
development by a period
greater than 1 month but not
more than 2 months.

Severe VSL

R3, but failed to develop a
Corrective Action Plan and a
schedule for implementation by
the UFLS entities within its area.

OR

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, 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
exceeded the permissible time
frame for development by 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, it is 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.3 to 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.3.3 and 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 develop a UFLS program, 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 each of these extreme events:
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e Loss of the entire capability of a generating station.

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

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

e Three-phase fault with failure of a circuit breaker to operate and correct
operation of a breaker failure protection system and its associated breakers.

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

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

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

D.A.3.1. Frequency shall remain above the Underfrequency Performance
Characteristic curve in PRC-006-4- - 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. Frequency shall remain below the Overfrequency Performance
Characteristic curve in PRC-006-4- - 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
event at each Quebec BES generator bus and associated generator
step-up transformer high-side bus

M.D.A.3. Each Planning Coordinator shall have evidence such as reports,
memorandums, e-mails, program plans, or other documentation of its UFLS
program, including the notification of the UFLS entities of implementation
schedule, that meet the criteria in Requirement D.A.3 Parts D.A.3.1 through

D.A.3.3.

D.A.4. 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 Requirement D.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 Quebec BES plants/facilities that trip above the Generator
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Underfrequency Trip Modeling curve in PRC-006 -4-- Attachment
1A, and

D.A.4.2 Overfrequency trip settings of individual generating units that are
part of Quebec BES plants/facilities that trip below the Generator
Overfrequency Trip Modeling curve in PRC-006 -4-- 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

DA3 | N/A The Planning Coordinator The Planning Coordinator The Planning Coordinator
developed a UFLS program, developed a UFLS program developed a UFLS program
including notification of and a including notification of and a including notification of and a
schedule for implementation by | schedule for implementation by | schedule for implementation by
UFLS entities within its area, but | UFLS entities within its area, but | UFLS entities within its area, but
failed to meet one (1) of the failed to meet two (2) of the failed to meet all the
performance characteristic in performance characteristic in performance characteristic in
Parts D.A.3.1, D.A.3.2, or D.A.3.3 | Parts D.A.3.1, D.A.3.2, or D.A.3.3 | Parts D.A.3.1, D.A.3.2, and
in simulations of underfrequency | in simulations of underfrequency | D.A.3.3 in simulations of
conditions conditions 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 The Planning Coordinator The Planning Coordinator

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the UFLS program
design met the performance
characteristics in Requirement
D.A.3 but the simulation failed
to include one (1) of the items as

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

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the 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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Lower VSL

Moderate VSL

High VSL

Severe VSL

specified in Parts D.A.4.1,
D.A4.20orD.A4.3.

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
assessment at least once every
five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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 Electricity-CoordinatingCounciHPAECC)-and replaces, in their entirety,

Requirements R1 through R5, and R11 through R15.;R2-R3,-R4;R5R1ILRI2andR13-

As used in 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 in-the- WECC Regional-Entityarea-that develops and
documents criteria, including consideration of historical events and 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 shal-have evidence such as reports, or other
documentation of its criteria, developed as part of the joint regional review
with other Planning Coordinators inthe \W-ECC-Regional-Entity-area-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
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 regien-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.Special-Protection-System-

Each Planning Coordinator will shat-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 region-wide-coordinated UFLS program meeting
thatmeetthe criteria in Requirement D.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, WECCRegional-Entity-area; 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]
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M.D.B.3.

D.B.4.

D.B.3.1. Frequency shall remain above the Underfrequency Performance
Characteristic curve in PRC-006-45 - Attachment 1, either for 60
seconds or until a steady-state condition between 59.3 Hz and 60.7
Hz is reached, and

D.B.3.2. Frequency shall remain below the Overfrequency Performance
Characteristic curve in PRC-006-45 - Attachment 1, either for 60
seconds or until a steady-state condition between 59.3 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 connected to the BES

D.B.3.3.2. Generating plants/facilities greater than 75 MVA (gross
aggregate nameplate rating) directly connected to 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 shat-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, YWEEE
Regional-Entityarea; including the notification of the UFLS entities of
implementation schedule meeting ;-thatmeetthe 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 WECCRegional-Entityarea-at least once every five years that
determines through dynamic simulation whether the UFLS program design
meets the performance characteristics in Requirement D.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 Generator Underfrequency Trip Modeling curve
in PRC-006-45 - Attachment 1.

D.B.4.2. Underfrequency trip settings of generating plants/facilities greater
than 75 MVA (gross aggregate nameplate rating) directly connected
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M.D.B.4.

to the BES that trip above the Generator Underfrequency Trip
Modeling curve in PRC-006-45 - Attachment 1.

D.B.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-006-45 -
Attachment 1.

D.B.4.4. 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-006-45 — Attachment 1.

D.B.4.5. 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-006-45 — Attachment 1.

D.B.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-006-45 —
Attachment 1.

D.B.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 will shal-have dated evidence such as reports,
dynamic simulation models and results, or other dated documentation of its
participation in a coordinated UFLS design assessment with the other Planning

Coordinators -in-the WECC Regional-Entity-areathat-demonstrating that es-it
meets Requirement D.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 event results in system
frequency excursions below the initializing set points of the UFLS program, shall
participate in and document a coordinated event assessment with all affected
Planning Coordinators to conduct and document an assessment of the event
within one year of event actuation to evaluate: [VRF: Medium][Time Horizon:
Operations Assessment]

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

Each Planning Coordinator will shal-have dated evidence such as reports, data
gathered from an historical event, or other dated documentation to show that it
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participated in a coordinated event assessment of the performance of the UFLS
equipment and the effectiveness of the UFLS program per Requirement D.B.11.

-D.B.12.  Each Planning Coordinator, in whose islanding event assessment (per D.B.11)
UFLS program deficiencies are identified, shall participate in and document a
coordinated UFLS design assessment of the UFLS program with all the-other
Planning Coordinators in the Western Interconnection WECCRegionalEntity
area-to consider the identified deficiencies within two years of event actuation.
[VRF: Medium][Time Horizon: Operations Assessment]

M.D.B.12. Each Planning Coordinator will shal-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
participated in a joint regional
review with the other Planning
Coordinators inthe WECC
Regional-Entityarea-that
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, that
may form islands

OR

The Planning Coordinator
participated in a joint regional
review with the other Planning
Coordinators in-the WECC
Regional-Entityarea-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

The Planning Coordinator
participated in a joint regional
review with the other Planning
Coordinators -in-the WEECC
RegionalEntityarea-that
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, that may form
islands

The Planning Coordinator failed
to participate in a joint regional
review with the other Planning
Coordinators inthe WECC
RegionalEntityarea-that
developed and documented
criteria to select portions of the
BES, including interconnected
portions of the BES in adjacent
Planning Coordinator areas that
may form islands
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Lower VSL

Moderate VSL

High VSL

Severe VSL

D.B.2 | N/A The Planning Coordinator
N/A The Planning Coordinator identified an island(s) from the
identified an island(s) from the regl.onal reV|.ew.to s.erve asa
regional review to serve as a basis for designing its UFLS
basis for designing its UFLS program but failed to include all
program but failed to include one ;f th? parts astEezcn;l)ed mD 821
(1) of the parts as specified in quugr(;n;ent -8.2, Parts D.B.2.
Requirement D.B.2, Parts D.B.2.1 orb.b.s.
or D.B.2.2 OR
The Planning Coordinator failed
to identify any island(s) from the
regional review to serve as a
basis for designing its UFLS
program.
D.B.3 N/A The Planning Coordinator The Planning Coordinator The Planning Coordinator

adopted a UFLS program,
coordinated across the Western
Interconnection WECCRegional
Entity-area-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

adopted a UFLS program,
coordinated across the Western
Interconnection WECCRegional
Entity-area-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

adopted a UFLS program,
coordinated across the Western
Interconnection WWECCRegional
Entity-area-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

Page 30 of 41




PRC-006-45 — Automatic Underfrequency Load Shedding

Lower VSL

Moderate VSL

High VSL

Severe VSL

OR

The Planning Coordinator failed
to adopt a UFLS program,
coordinated across the Western

Interconnection WECCRegional
Entity-area, 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 4r

The Planning Coordinator
participated in and documented
a coordinated UFLS assessment
with the other Planning
Coordinators across the Western
Interconnection in-the WECC

he WECC Regional Enti
at least once every five years
that determines through
dynamic simulation whether
the UFLS program design meets
the 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.

Regional-Entityarea-at least once

every five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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
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 intheWECE
Regional-Entityarea-at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2 but the
simulation failed to include three
(3) 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 -in-the- WECC
Regional-Entityarea-at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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.
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Lower VSL

Moderate VSL

High VSL

Severe VSL

OR

The Planning Coordinator failed
to participate in and document a
coordinated UFLS assessment
with the other Planning
Coordinators across the Western
Interconnection in-the WECC
Regional-Entity-area-at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2

D.B.11

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
event assessment with all
Planning Coordinators whose
areas or portions of whose
areas were also included in the
same islanding event and
evaluated the parts as specified

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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.B.11, Parts

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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.B.11, Parts

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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.B.11, Parts
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Lower VSL

in Requirement D.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.

Moderate VSL

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.

High VSL

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
resulting in system frequency
excursions below the initializing
set points of the UFLS program,
participated in and documented
a coordinated event assessment
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
one (1) of the parts as specified
in Requirement D.B.11, Parts
D.B.11.1 or D.B.11.2.

Severe VSL

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
excursions below the initializing
set points of the UFLS program,
failed to participate in and
document a coordinated event
assessment with all Planning
Coordinators whose areas or
portion of whose areas were also
included in the same island event
and evaluate the parts as
specified in Requirement D.B.11,
Parts D.B.11.1 and D.B.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,
participated in and documented
a coordinated event assessment
with all Planning Coordinators
whose areas or portions of
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Lower VSL

Moderate VSL

High VSL

Severe VSL

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
Requirement D.B.11, Parts
D.B.11.1 and D.B.11.2.

D.B.12

N/A

The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
D.B.11, participated in and
documented a coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection in-the WECC
Regional-Entityarea-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
documented a coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection inthe WECC
Regional-Entity-area-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
documented a coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection inthe WECC
Regional-Entity-area-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
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Lower VSL Moderate VSL High VSL Severe VSL

coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection inthe-WECE
Regional-Entity-area-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 November 4, 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 November 9, 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 November 13,2014 | Adopted by 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
Requirement R9 and
R10 and addition of
new Requirement
R15.
3 August 10, 2017 Adopted by the NERC Board of Revisions to the Regional
Trustees Variance for the Quebec
Interconnection.
4 February 6, 2020 Adopted by NERC Board of Trustees | Revisions under Project
2017-07
5 TBD TBD In Version 5: 1)
B Requirements R14 and R15
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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)
references to Version 3
were updated to Version 5.
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PRC-006-54 — 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

—

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

i ~~..\
\
Simulated Frequency Must
Remain Between the
— Overfrequency and
— Underfrequency Performance
Characteristic Curves
——— L
//’———
— -
y —
47‘ Underfrequency Trip Settings
Must Be Modeled for Generators
That Trip Above the Generator
Underfrequency Trip Modeling
Curve
0.1 1 Time (sec) 10 100

Generator Overfrequency Trip Modeling (Requirement R4 Parts 4.4-4.6)
=== Qverfrequency Performance Characteristic (Requirement R3 Part 3.2)
=23 nderfrequency Performance Characteristic (Requirement R3 Part 3.1)
36263 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<ds 4s<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 Underfrequency Trip

Modeling

Underfrequency Performance Characteristic
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t<2s t>2s t<2s 2s<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.A 3 .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 boxes was 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
need to 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
need to 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 need to implement
corrections after a deficiency is identified by a PC assessment. Requirement R15 addresses the
FERC directive by making explicit that if deficiencies are identified as a result of an assessment,
the PC shall develop a Corrective Action Plan and schedule for implementation by the UFLS
entities.

A “Corrective Action Plan” is defined in 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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Implementation Plan
Electric Reliability and Security for the West WECC-0138 PRC-006-3

Automatic Underfrequency Load Shedding - RV

Implementation Plan

Standards Authorization Request (SAR)
The original SAR is located here.

Documentation templates will be updated for final filing.

Approvals Required

e  WECC Board of Directors March 11, 2020
e NERC Board of Trustees Pending
e FERC Pending

Effective Date

The proposed effective is the “First day of the second quarter following regulatory approval.”

Justification of Effective Date

The project proposes replacement of Requirements R14 and R15, in their entirety, by the RV. Because
the reliability task of R14 (voluntary inclusion of Transmission Owner participation) is addressed in the
RV; and because R15 does not apply to WECC entities; implementation as of the first day of the second
quarter following regulatory approval will have no detrimental impact on reliability and imposes no

undue burden on the applicable entities.

Impact on Other Standards

The DT concluded that replacement of Requirements R14 and R15 should have no impact on other
NERC Standards.

Consideration of Early Compliance

The DT sees no concerns with early compliance.

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103

WwWw.wecc.org



https://www.wecc.org/Reliability/WECC-0138%20PRC-006-3%20RV%20Five-year%20Review%20-%20SAR.pdf

NEIRC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Unofficial Comment Form
Western Electricity Coordinating Council

PRC-006-5 Regional Variance
DO NOT use this form for submitting comments. Use the Standards Balloting and Comrm&stem

(SBS) to submit comments on the Regional Reliability Standard PRC-006-5 - Automatic Underfreque
Load Shedding Variance by 8 p.m. Eastern, Monday, July 6, 2020.

.

S

The Regional Reliability Standards Under Development page contains documents and information about
this project. If you have questions, contact Nasheema Santos (via email) or at 404-446-2564.

Background Information

The Western Electricity Coordinating Council (WECC) conducted a mandatory five-year review of the PRC-
006-4 Regional Variance (RV). The following changes were made to PRC-006-4. The following changes
were made:

1) updated the preamble of the Regional Variance (RV) to indicate Requirements R14 and R15 of the
underlying standard do not apply to entities in the Western Interconnection,

2) clarifies that Planning Coordinator (PC) as used in the RV is specific to those PCs providing PC
service(s) to entities within the Western Interconnection, regardless of where the PC is located,
and

3) clarifies syntax, adopts NERC’'s most current drafting conventions, and updates the Violation Risk
Factor table.

The proposed Variance does not change any of the continent-wide Requirements. The WECC Board of
Directors adopted the proposed RV on March 11, 2020.

The standard was posted for comment from September 23 — October 23, 2019 and the comments
received can be viewed here.

Any variance from a NERC Reliability Standard Requirement that is proposed to apply to responsible
entities within a Regional Entity organized on an Interconnection-wide basis shall be considered an
Interconnection-wide Variance and shall be developed through that Regional Entity’s NERC-approved
regional Reliability Standards development procedure. While an Interconnection-wide Variance may be
developed through the associated Regional Entity standards development process, Regional Entities are
encouraged to work collaboratively with existing continent-wide drafting team to reduce potential
conflicts between the two efforts. An Interconnection-wide Variance from a NERC Reliability Standard
that is determined by NERC to be just, reasonable, and not unduly discriminatory or preferential, and in
the public interest, and consistent with other applicable standards of governmental authorities shall be
made part of the associated NERC Reliability Standard. NERC shall rebuttably presume that an

RELIABILITY | RESILIENCE | SECURITY
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Interconnection-wide Variance from a NERC Reliability Standard that is developed, in accordance with a
standards development procedure approved by NERC, by a Regional Entity organized on an
Interconnection-wide basis, is just, reasonable, and not unduly discriminatory or preferential, and in the
public interest.

NERC is publicly noticing and requesting comment on the proposed WECC Variance. Comments shall be
permitted only on the following criteria (technical aspects of the Variance are vetted through the regional
standards development process):

Unfair or Closed Process — The Variance was not developed in a fair and open process that provided an
opportunity for all interested parties to participate. Although a NERC-approved regional reliability
standards development procedure shall be presumed to be fair and open, objections could be raised
regarding the implementation of the procedure.

Adverse Reliability or Commercial Impact on Other Interconnections — The Variance would have a
significant adverse impact on reliability or commerce in other interconnections.

Deficient Standard — The Variance fails to provide a level of reliability of the bulk power system such that
the Variance would be likely to cause a serious and substantial threat to public health, safety, welfare, or
national security.

Adverse Impact on Competitive Markets within the Interconnection — The Variance would create a
serious and substantial burden on competitive markets within the interconnection that is not necessary
for reliability.

Questions

1. Do you agree the proposed Variance was developed in a fair and open process, using the
associated Regional Reliability Standards Development Procedure?

|:| Yes
|:| No

Comments:

2. Does the proposed Variance pose an adverse impact to reliability or commerce in a neighboring
region or interconnection?

[ ]Yes
[ ]No

Comments:

Unofficial Comment Form
PRC-006-5 Regional Variance | May - July 2020 2
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3. Does the proposed Variance pose a serious and substantial threat to public health, safety,
welfare, or national security?

|:| Yes
|:| No

Comments:

4. Does the proposed Variance pose a serious and substantial burden on competitive markets
within the interconnection that is not necessary for reliability?

|:| Yes
[ INo

Comments:
5. Does the proposed Variance meet at least one of the following criteria?

e The proposed variance has more specific criteria for the same requirements covered in a
continent-wide standard.

e The proposed variance has requirements that are not included in the corresponding
continent-wide reliability standard.

e The proposed regional difference is necessitated by a physical difference in the bulk power
system.

|:| Yes
|:| No

Comments:

Unofficial Comment Form
PRC-006-5 Regional Variance | May - July 2020 3



Comment Report

Project Name: Regional Reliability Standard | PRC-006-5 WECC Variance
Comment Period Start Date: 5/21/2020
Comment Period End Date: 7/6/2020

Associated Ballots:

There were 11 sets of responses, including comments from approximately 15 different people from approximately 12 companies
representing 5 of the Industry Segments as shown in the table on the following pages.



Questions

1. Do you agree the proposed Variance was developed in a fair and open process, using the associated Regional Reliability Standards
Development Procedure?

2. Does the proposed Variance pose an adverse impact to reliability or commerce in a neighboring region or interconnection?

3. Does the proposed Variance pose a serious and substantial threat to public health, safety, welfare, or national security?

4. Does the proposed Variance pose a serious and substantial burden on competitive markets within the interconnection that is not
necessary for reliability?

5. Does the proposed Variance meet at least one of the following criteria?
e The proposed variance has more specific criteria for the same requirements covered in a continent-wide standard.
e The proposed variance has requirements that are not included in the corresponding continent-wide reliability standard.

e The proposed regional difference is necessitated by a physical difference in the bulk power system.



Organization Name Segment(s) Region Group Name Group Member Group Group Group Member
Name Name Member Member Region
Organization = Segment(s)

Public Utility  Ginette 1,3,5,6 WECC PUD #1 Meaghan Connell Public Utility 5 WECC
District No. 1  Lacasse Chelan District No. 1

of Chelan of Chelan

County County

Joyce Gundry Public Utility 3 WECC
District No. 1
of Chelan
County

Davis Jelusich Public Utility 6 WECC
District No. 1
of Chelan
County

WECC

=Y

Ginette Lacasse  public Utility
Distric No 1 of
Chelan



1. Do you agree the proposed Variance was developed in a fair and open process, using the associated Regional Reliability Standards
Development Procedure?

Jennie Wike - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6 - WECC

Answer Yes

Document Name

Likes O
Dislikes 0

Laura Nelson - IDACORP - Idaho Power Company - 1
Answer Yes

Document Name

Likes O
Dislikes 0

Rahn Petersen - PNM Resources - Texas-New Mexico Power Co. - NA - Not Applicable - WECC
Answer Yes

Document Name

Likes O
Dislikes 0

Bruce Reimer - Manitoba Hydro - 1,3,5,6

Answer Yes



Document Name

Likes O
Dislikes 0

Richard Jackson - U.S. Bureau of Reclamation - 1,5
Answer Yes

Document Name

Likes O
Dislikes 0

Maryanne Darling-Reich - Black Hills Corporation - 1,3,5,6 - MRO,WECC
Answer Yes

Document Name

Likes O
Dislikes 0

Matthew Nutsch - Seattle City Light - 1,3,4,5,6 - WECC
Answer Yes

Document Name

Likes O
Dislikes 0



Sam Rugel - Unisource - Tucson Electric Power Co. - 1
Answer Yes

Document Name

Likes O
Dislikes 0

Sandra Shaffer - Berkshire Hathaway - PacifiCorp - 6
Answer Yes

Document Name

Likes O
Dislikes 0

Daniela Atanasovski - APS - Arizona Public Service Co. - 1,3,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Ginette Lacasse - Public Utility District No. 1 of Chelan County - 1,3,5,6, Group Name PUD #1 Chelan
Answer Yes

Document Name



Likes O
Dislikes 0




2. Does the proposed Variance pose an adverse impact to reliability or commerce in a neighboring region or interconnection?

Ginette Lacasse - Public Utility District No. 1 of Chelan County - 1,3,5,6, Group Name PUD #1 Chelan
Answer No

Document Name

Likes O
Dislikes 0

Daniela Atanasovski - APS - Arizona Public Service Co. - 1,3,5,6
Answer No

Document Name

Likes O
Dislikes 0

Sandra Shaffer - Berkshire Hathaway - PacifiCorp - 6
Answer No

Document Name

Likes O
Dislikes 0

Sam Rugel - Unisource - Tucson Electric Power Co. - 1
Answer No

Document Name



Likes O
Dislikes 0

Matthew Nutsch - Seattle City Light - 1,3,4,5,6 - WECC
Answer No

Document Name

Likes O
Dislikes 0

Maryanne Darling-Reich - Black Hills Corporation - 1,3,5,6 - MRO,WECC
Answer No

Document Name

Likes O
Dislikes 0

Richard Jackson - U.S. Bureau of Reclamation - 1,5
Answer No

Document Name

Likes O
Dislikes 0




Bruce Reimer - Manitoba Hydro - 1,3,5,6
Answer No

Document Name

Likes O
Dislikes 0

Rahn Petersen - PNM Resources - Texas-New Mexico Power Co. - NA - Not Applicable - WECC
Answer No

Document Name

Likes O
Dislikes 0

Laura Nelson - IDACORP - Idaho Power Company - 1
Answer No

Document Name

Likes O
Dislikes 0

Jennie Wike - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6 - WECC

Answer No

Document Name




Likes O
Dislikes 0



3. Does the proposed Variance pose a serious and substantial threat to public health, safety, welfare, or national security?

Jennie Wike - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6 - WECC
Answer No

Document Name

Likes O
Dislikes 0

Laura Nelson - IDACORP - Idaho Power Company - 1
Answer No

Document Name

Likes O
Dislikes 0

Rahn Petersen - PNM Resources - Texas-New Mexico Power Co. - NA - Not Applicable - WECC
Answer No

Document Name

Likes O
Dislikes 0

Bruce Reimer - Manitoba Hydro - 1,3,5,6
Answer No

Document Name



Likes O
Dislikes 0

Richard Jackson - U.S. Bureau of Reclamation - 1,5
Answer No

Document Name

Likes O
Dislikes 0

Maryanne Darling-Reich - Black Hills Corporation - 1,3,5,6 - MRO,WECC
Answer No

Document Name

Likes O
Dislikes 0

Matthew Nutsch - Seattle City Light - 1,3,4,5,6 - WECC
Answer No

Document Name

Likes O
Dislikes 0




Sam Rugel - Unisource - Tucson Electric Power Co. - 1
Answer No

Document Name

Likes O
Dislikes 0

Sandra Shaffer - Berkshire Hathaway - PacifiCorp - 6
Answer No

Document Name

Likes O
Dislikes 0

Daniela Atanasovski - APS - Arizona Public Service Co. - 1,3,5,6
Answer No

Document Name

Likes O
Dislikes 0

Ginette Lacasse - Public Utility District No. 1 of Chelan County - 1,3,5,6, Group Name PUD #1 Chelan

Answer No

Document Name




Likes O
Dislikes 0



4. Does the proposed Variance pose a serious and substantial burden on competitive markets within the interconnection that is not
necessary for reliability?

Ginette Lacasse - Public Utility District No. 1 of Chelan County - 1,3,5,6, Group Name PUD #1 Chelan
Answer No

Document Name

Likes O
Dislikes 0

Daniela Atanasovski - APS - Arizona Public Service Co. - 1,3,5,6
Answer No

Document Name

Likes O
Dislikes 0

Sandra Shaffer - Berkshire Hathaway - PacifiCorp - 6
Answer No

Document Name

Likes O
Dislikes 0

Sam Rugel - Unisource - Tucson Electric Power Co. - 1

Answer No



Document Name

Likes O
Dislikes 0

Matthew Nutsch - Seattle City Light - 1,3,4,5,6 - WECC
Answer No

Document Name

Likes O
Dislikes 0

Maryanne Darling-Reich - Black Hills Corporation - 1,3,5,6 - MRO,WECC
Answer No

Document Name

Likes O
Dislikes 0

Richard Jackson - U.S. Bureau of Reclamation - 1,5
Answer No

Document Name

Likes O
Dislikes 0



Bruce Reimer - Manitoba Hydro - 1,3,5,6
Answer No

Document Name

Likes O
Dislikes 0

Rahn Petersen - PNM Resources - Texas-New Mexico Power Co. - NA - Not Applicable - WECC
Answer No

Document Name

Likes O
Dislikes 0

Laura Nelson - IDACORP - Idaho Power Company - 1
Answer No

Document Name

Likes O
Dislikes 0

Jennie Wike - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6 - WECC
Answer No

Document Name



Likes O
Dislikes 0




5. Does the proposed Variance meet at least one of the following criteria?
e The proposed variance has more specific criteria for the same requirements covered in a continent-wide standard.
e The proposed variance has requirements that are not included in the corresponding continent-wide reliability standard.
e The proposed regional difference is necessitated by a physical difference in the bulk power system.

Jennie Wike - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6 - WECC

Answer Yes

Document Name

Likes O
Dislikes 0

Laura Nelson - IDACORP - Idaho Power Company - 1
Answer Yes

Document Name

Likes O
Dislikes 0

Rahn Petersen - PNM Resources - Texas-New Mexico Power Co. - NA - Not Applicable - WECC
Answer Yes

Document Name

Likes O
Dislikes 0




Bruce Reimer - Manitoba Hydro - 1,3,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Richard Jackson - U.S. Bureau of Reclamation - 1,5
Answer Yes

Document Name

Likes O
Dislikes 0

Maryanne Darling-Reich - Black Hills Corporation - 1,3,5,6 - MRO,WECC
Answer Yes

Document Name

Likes O
Dislikes 0

Matthew Nutsch - Seattle City Light - 1,3,4,5,6 - WECC

Answer Yes

Document Name




Likes O
Dislikes 0

Sam Rugel - Unisource - Tucson Electric Power Co. - 1
Answer Yes

Document Name

Likes O
Dislikes 0

Daniela Atanasovski - APS - Arizona Public Service Co. - 1,3,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Ginette Lacasse - Public Utility District No. 1 of Chelan County - 1,3,5,6, Group Name PUD #1 Chelan

Answer Yes

Document Name

Likes O
Dislikes 0




Sandra Shaffer - Berkshire Hathaway - PacifiCorp - 6
Answer

Document Name

PacifiCorp appreciates the opportunity to participate but has no additional comments.

Likes O
Dislikes 0
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WECC Director of Standards

Electric Reliability and Security for the West June 12, 2020

Ms. Nasheema Santos

NERC Reliability Standards Department

North American Electric Reliability Corporation
3353 Peachtree Rd. NE, North Tower—Suite 600
Atlanta, GA 30326

Subject: WECC-0138 PRC-006-5 Automatic Underfrequency Load Shedding - WECC Regional

Variance - Five-Year Review!

Dear Nasheema,

WECKC is seeking approval by the NERC Board of Trustees, with subsequent disposition by the Federal
Energy Regulatory Commission (FERC), to approve a WECC Regional Variance to PRC-006-4—
Automatic Underfrequency Load Shedding.

This project: 1) updates the preamble of the Regional Variance (RV) to indicate Requirements R14 and
R15 of the underlying standard do not apply to entities in the Western Interconnection, 2) clarifies that
Planning Coordinator (PC) as used in the RV is specific to those PCs providing PC service(s) to entities
within the Western Interconnection, regardless of where the PC is located, and 3) clarifies syntax,
adopts NERC’s most current drafting conventions, and updates the Violation Severity Level table. This

filing also updates version references to accommodate changes occurring after the project started.?
The proposed variance passed with a 100% weighted approval.

Sincerely,

Steven Rueckert

WECC Director of Standards

! Numbering nomenclature will be adjusted by NERC.

20n April 15, 2019, this project began as a review of Version 3. On February 6, 2020, the NERC Board of Trustees
approved Version 4. Disposition of Version 4 is pending at the Federal Energy Regulatory Commission. If
approved, this filing becomes Version 5.
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For documentation support please contact W. Shannon Black, at (503) 307-5782.

WECC-0138 PRC-006-5 Automatic Underfrequency Load Shedding— WECC Regional Variance—

Five-Year Review

QR | BOT | Gov't
Auth.*

SAR—Standard Authorization Request Attachment A

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment A

Standard Authorization Request

Regional Reliability Standard(s) (Clean Existing) Attachment B

File Name: WECC-0138 PRC-006-5 RV Five-Year Review— Attachment B - NERC Provided for Redline 04-
21-2020

Regional Variance (Redlined RV Excerpt Only) Attachment C - Cover

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment C Cover

Regional Variance (Redlined RV Excerpt Only) Attachment C1

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment C1

Redlined RV Excerpt as Posted

Regional Variance (Proposed Clean RV Excerpt Only) Attachment C2

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment C2

Proposed Clean RV Excerpt as Posted

Regional Reliability Standard(s) (Existing redlined to Proposed)
Attachment D-1

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment D-1

Provided by NERC redlined to Proposed (Includes C-1)

Regional Reliability Standard(s) (Clean Proposed) Attachment D-2

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment D-2

RS Proposed Clean (Includes all proposed changes)

Project Roadmap Attachment E
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File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment E

Project Roadmap

Implementation Plan Attachment F

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment F

Implementation Plan

Technical Justification Attachment G

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment G

Technical Justification

VRF & VSL Justification Attachment H

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment H

Violation Risk Factors and Violation Severity Levels

Issue Table and Mapping Document Attachment I—Optional

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment |

Optional Issues Table and Mapping Document —Not Used

Regional Reliability Standard Submittal Request Attachment ]

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment |

Regional Reliability Standard Submittal Request

Order 672 Criteria Attachment K

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment K

Order 672 Criteria

Drafting Team Roster with Biographies Attachment L

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment L

Drafting Team Roster with Biographies

Ballot Pool Members Attachment M

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment M

Ballot Pool Members

Final Ballot Results Attachment N
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File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment N

Final Ballot Results

Guidance Document Attachment O —Optional

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment O

Guidance Document — Optional —Not Used

Minority Issues Attachment P

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment P

Minority Issues

WECC Standards Committee Roster Attachment Q

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment Q

WECC Standards Committee Roster

Responses to Comments —WECC Attachment R

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment R

Response to Comments Posting One

FERC Issues Table Attachment S—Optional

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment S

FERC Issues Table— Not Used.

Additional Supporting Documentation Attachment T

File Name: WECC-0138 PRC-006-5 RV Five-Year Review — Attachment T

Additional Supporting Documents—Not Used

Petition Filing (FERC) Attachment U—Optional

File Name: Petition Filing FERC —Not Used

To be provided by NERC.

The above documents have been provided to NERC in MS Word format.
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Standard Authorization Request

Electric Reliability and Security for the West W. Shannon Black, JD

WECC Consultant, Standards Processes

Introduction
This Standard Authorization Request (SAR) was assigned WECC Tracking Number WECC-0138.

When received on April 15, 2019, this SAR was deemed complete the same day and was posted to the
project’s home page on the SAR Form accordion. Procedural notices were provided. This SAR was
approved by the WECC Standards Committee (WSC) on June 18, 2019.1

This project is a request to review the WECC Regional Variance attached to NERC Standard PRC-006-5,
Automatic Underfrequency Load Shedding.?

This SAR meets the five-year review mandate required in the Maintenance of RRSs and CRTs section of
the WECC Reliability Standards Development Procedures (Procedures).

Requester Information

Provide your contact information and your alternate’s contact information:

Primary contact

First name: W. Shannon

Last name: Black

Email: sblack@wecc.org

Phone: (503) 307-5782

Organization name: Western Electricity Coordinating Council (WECC)
Alternate

First name: Steven

Last name: Rueckert

Email: srueckert@wecc.org

Phone: (801) 883-6878

1 This SAR was added to the WECC intranet on May 17, 2019, to retro-fill records that may not have been
transferred during software platform changes.

2 This Standard Authorization Request was submitted to review PRC-006-3. On April 21, 2020, NERC requested
that all filing documents be updated to “PRC-006-5.”

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103

WwWw.wecc.org




Attachment A

Standard Authorization Request

WECC-0138 PRC-006-5

Automatic Underfrequency Load Shedding—RV

Type of Request
Specify the type of request: (select one)

e Request for five-year review of a Regional Reliability Standard Variance

Create, Modify, Retire, or Review a Document Questions

Provide information for your request to create, modify, retire, or review the document.

Requested Action (select one)

e Request for five-year review.

Document Type (select one)

e Regional Variance

Issue

Specify what industry problem this request is trying to resolve.

Per the Procedures, “The WSC shall ensure that each ... [Regional Reliability Standard/Regional
Variance] ... is reviewed at least every five years from the effective date of the most recent version of

the document under review.”

Proposed Remedy

Specify how this request will address the issue.
No specific issues are identified for this review.
General review and update of the following should be considered:

e Language should be reviewed for clarity and updated to match current drafting conventions
and formats.

0 Such as, the syntax at M.D.B.2. “program that meet the criteria.”

e Use and content of defined terms should be reviewed for viability and continued applicability.
0 Such as, the phrase “WECC Regional Entity area.”

e Measures should be updated from “shall” to “will.”

e Values represented should be reviewed for accuracy (e.g., D.B.3.).

e Language should be restructured to ensure one mandate per Requirement (e.g., D.B.4.).

e Where practical, eliminate ambiguities such as “all affected Planning Coordinators” (D.B. 11.).




Attachment A

Standard Authorization Request

WECC-0138 PRC-006-5

Automatic Underfrequency Load Shedding—RV

e Review to ensure synchronization of the variance and PRC-006-WECC-CRT-3, Underfrequency
Load Shedding and any other impacted documents.

Applicable Entities
Each function will be reviewed if affected. See PRC-006-5, Section 4. Applicability for greater detail.
e Planning Coordinators

e Underfrequency Load Shedding entities

e Transmission Owners

Detailed Description

This is a required five-year review.
Affected Reliability Principles
Which of the following reliability principles is MOST affected by this request? (select one)

e Reliability Principle #1—Interconnected bulk power systems shall be planned and operated in a
coordinated manner to perform reliably under normal and abnormal conditions as defined in the NERC
Standards

Document Information

Specify the document title, document number, and affected section regarding the request.

e WECC Regional Variance attached to NERC Standard PRC-006-5, Automatic Underfrequency
Load Shedding.
e PRC-006-WECC-CRT-3, Underfrequency Load Shedding.

Reference Uploads

Please reference or upload any affected standards, regional business practices, criteria, policies, white
papers, technical reports, or other relevant documents. If this request is based on a conflict of law,

please include a copy of —or accessible reference to—the specific law or regulatory mandate in conflict.

Not applicable.

Provide additional comments (if needed).

Not applicable.

v 3




PRC-006-4 — Automatic Underfrequency Load Shedding Attachment B - NERC Provided 04-21-2020

A. Introduction
1. Title: Automatic Underfrequency Load Shedding

2. Number: PRC-006-4

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 equipment as 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 events and 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 Requirement R1.

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

Page 1 of 41



PRC-006-4 — Automatic Underfrequency Load Shedding

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. Asingleisland 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 differ from 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 meet the criteria in Requirement R2, 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 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]

3.1. Frequency shall remain above the Underfrequency Performance Characteristic
curve in PRC-006-4 - 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. Frequency shall remain below the Overfrequency Performance Characteristic
curve in PRC-006-4 - 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 event at 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 Generating plants/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.

M4,

RS5.

notification of the UFLS entities of implementation schedule, that meet the criteria in
Requirement R3, 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 whether the
UFLS program design meets the performance characteristics in Requirement R3 for
each island identified in Requirement R2. 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-006-4 - Attachment 1.

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-006-4 - 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-006-4 - Attachment 1.

4.4. 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-006-4 — Attachment 1.

4.5. 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-006-4 — 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-006-4 — 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
assessment that 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.

Me.

R7.

mM7.

R8.

Page 4 of 41

e Develop a common 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 event the UFLS design assessment fails to meet
Requirement R3, 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 other Planning Coordinators whose
areas or portions of whose areas are also part of the same identified island per
Requirement R5.

Each Planning Coordinator shall maintain a UFLS database containing data necessary to
model its UFLS program for use in event analyses 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 event analyses and assessments of the UFLS program per
Requirement R6 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, memorandumes,
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 Requirement R7.

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.

Mo.

R10.

M10.

R11.

M11.

R12.
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Each UFLS Entity shall have dated evidence such as responses to 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 Requirement R9.

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 event results in system
frequency excursions below the initializing set points of the UFLS program, shall
conduct and document an assessment of the event within one year of event actuation
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
event assessment of the performance of the UFLS equipment and the effectiveness of
the UFLS program per Requirement R11.

Each Planning Coordinator, in whose islanding event assessment (per R11) UFLS
program deficiencies are identified, shall conduct and document a UFLS design
assessment to consider the identified deficiencies within two years of event actuation.
[VRF: Medium][Time Horizon: Operations Assessment]
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Mmi2.

R13.

Mm13.

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 event occurred that also
included the area(s) or portions of area(s) of other Planning Coordinator(s) in the same
islanding event and that resulted in system frequency excursions below the initializing
set points of the UFLS program, shall coordinate its event assessment (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 event assessment per Requirement R11 among the Planning
Coordinators whose areas or portions of whose areas were included in the same
islanding event, or

e Conduct an independent event assessment per Requirement R11 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 independent event assessment per Requirement R11 and where the
assessment fails to reach 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, identify
differences in the assessments that likely resulted in the differences in the
conclusions and recommendations and report these differences to the other
Planning Coordinators whose areas or portions of whose areas were included in
the same islanding event and the ERO.

Each 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 event and 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, independent assessment reports and letters describing likely reasons for
differences in conclusions and recommendations, or other dated documentation
demonstrating it coordinated its event assessment (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 whether changes 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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Mi4.

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 Requirement R14.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meet the
performance characteristics in Requirement R3, 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-year time 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
Requirement R12.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meet the
performance characteristics in Requirement R3, 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.
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Compliance Monitoring Process

1.1. Compliance Enforcement Authority

1.2.

As defined in 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 Requirement R6, 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 Requirement R7, 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
Requirement R8, Measure M8.

Each UFLS entity shall retain the current evidence of adherence with the UFLS
program in accordance with Requirement R9, 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.



PRC-006-4 — Automatic Underfrequency Load Shedding

Page 9 of 41

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

N/A

Lower VSL

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
form islands.

OR

The Planning Coordinator
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 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 anisland(s) to

The Planning Coordinator
identified an island(s) to serve

The Planning Coordinator
identified anisland(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 specified in
specified in Requirement R2, specified in Requirement R2, Requirement R2, Parts 2.1, 2.2,
Parts 2.1, 2.2, or 2.3. Parts 2.1, 2.2, or 2.3. or2.3.

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

developed a 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 meet one (1) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, 0or 3.3 in
simulations of
underfrequency conditions.

developed a 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 meet two (2) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, 0or 3.3 in
simulations of underfrequency
conditions.

developed a 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 meet all
the performance characteristic
in Requirement R3, 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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R# 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 The Planning Coordinator The Planning Coordinator The Planning Coordinator

conducted and documented a
UFLS assessment at least
once every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics
in Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
one (1) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
two (2) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
three (3) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the 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
Requirement R4, Parts 4.1
through 4.7.

OR

The Planning Coordinator failed
to conduct and document a UFLS
assessment at least once every
five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
R3 for each island identified in
Requirement R2
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R5
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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 another Planning 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
Requirement R5.

R6

N/A

N/A

N/A

The Planning Coordinator failed
to maintain a UFLS database for
use in event analyses 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) area in
determined by the Planning determined by the Planning determined by the Planning which it owns assets.
Coordinator(s) area in which Coordinator(s) area in 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 area in Planning Coordinator area in Planning Coordinator area in 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
event resulting in system
frequency excursions below
the initializing set points of

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

whose area a BES islanding
event resulting 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 event and
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 equal to 13
months of actuation.

Moderate VSL

the UFLS program, conducted
and documented an
assessment of the event and
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 equal to 14
months of actuation.

High VSL

UFLS program, conducted and
documented an assessment of
the event and evaluated the
parts as specified in
Requirement R11, 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
documented an assessment of
the event within one year of
event actuation 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
assessment of the event and
evaluated the parts as specified
in Requirement R11, 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 event and
evaluate the Parts as specified in
Requirement R11, 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
assessment of the event within
one year of event actuation but
failed to evaluate all of the Parts
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R# Lower VSL Moderate VSL High VSL Severe VSL
as specified in Requirement R11,
Parts 11.1 and 11.2.

R12 |N/A The Planning Coordinator, in The Planning Coordinator, in The Planning Coordinator, in
which UFLS program which UFLS program which UFLS program deficiencies
deficiencies were identified deficiencies were identified were identified per Requirement
per Requirement R11, per Requirement R11, R11, conducted and documented
conducted and documented a | conducted and documented a | a UFLS design assessment to
UFLS design assessment to UFLS design assessment to consider the identified
consider the identified consider the identified deficiencies greater than 26
deficiencies greater than two deficiencies greater than 25 months of event actuation.
years but less than or equal to | months but less than or equal OR
25 months of event actuation. | to 26 months of event

actuation. The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
R11, failed to conduct and
document a UFLS design
assessment to 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 event and
that resulted in 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 event assessment with all
other Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event in
one of the manners described in
Requirement R13

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
whether changes 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 Requirement R4, R5, or
R12, that the UFLS program
did not meet the performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, R5, or
R12, that the UFLS program
did not meet the performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, R5, or
R12, that the UFLS program did
not meet the performance
characteristics in Requirement
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Lower VSL

Moderate VSL

R3, and developed a
Corrective Action Plan and a
schedule for implementation
by the UFLS entities within its
area, but exceeded the
permissible time frame for
development by a period of
up to 1 month.

High VSL

R3, and developed a
Corrective Action Plan and a
schedule for implementation
by the UFLS entities within its
area, but exceeded the
permissible time frame for
development by a period
greater than 1 month but not
more than 2 months.

Severe VSL

R3, but failed to develop a
Corrective Action Plan and a
schedule for implementation by
the UFLS entities within its area.

OR

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, 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
exceeded the permissible time
frame for development by 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, it is 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.3 to 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.3.3 and 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 develop a UFLS program, 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 each of these extreme events:

Page 20 of 41




PRC-006-4 — Automatic Underfrequency Load Shedding

e Loss of the entire capability of a generating station.

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

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

e Three-phase fault with failure of a circuit breaker to operate and correct
operation of a breaker failure protection system and its associated breakers.

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

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

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

D.A.3.1. Frequency shall remain above the Underfrequency Performance
Characteristic curve in PRC-006-4 - 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. Frequency shall remain below the Overfrequency Performance
Characteristic curve in PRC-006-4 - 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
event at each Quebec BES generator bus and associated generator
step-up transformer high-side bus

M.D.A.3. Each Planning Coordinator shall have evidence such as reports,
memorandums, e-mails, program plans, or other documentation of its UFLS
program, including the notification of the UFLS entities of implementation
schedule, that meet the criteria in Requirement D.A.3 Parts D.A.3.1 through

D.A.3.3.

D.A.4. 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 Requirement D.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 Quebec BES plants/facilities that trip above the Generator
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Underfrequency Trip Modeling curve in PRC-006-4 - Attachment 1A,
and

D.A.4.2 Overfrequency trip settings of individual generating units that are
part of Quebec BES plants/facilities that trip below the Generator
Overfrequency Trip Modeling curve in PRC-006-4 - 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

DA3 | N/A The Planning Coordinator The Planning Coordinator The Planning Coordinator
developed a UFLS program, developed a UFLS program developed a UFLS program
including notification of and a including notification of and a including notification of and a
schedule for implementation by | schedule for implementation by | schedule for implementation by
UFLS entities within its area, but | UFLS entities within its area, but | UFLS entities within its area, but
failed to meet one (1) of the failed to meet two (2) of the failed to meet all the
performance characteristic in performance characteristic in performance characteristic in
Parts D.A.3.1, D.A.3.2, or D.A.3.3 | Parts D.A.3.1, D.A.3.2, or D.A.3.3 | Parts D.A.3.1, D.A.3.2, and
in simulations of underfrequency | in simulations of underfrequency | D.A.3.3 in simulations of
conditions conditions 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 The Planning Coordinator The Planning Coordinator

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the UFLS program
design met the performance
characteristics in Requirement
D.A.3 but the simulation failed
to include one (1) of the items as

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

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the 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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Lower VSL

Moderate VSL

High VSL

Severe VSL

specified in Parts D.A.4.1,
D.A4.20orD.A4.3.

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
assessment at least once every
five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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
Electricity Coordinating Council (WECC) and replaces, in their entirety, Requirements R1,
R2, R3, R4, R5, R11, R12, and R13.

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 in the WECC Regional Entity area that develops and
documents criteria, including consideration of historical events and 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 shall have evidence such as reports, or other
documentation of its criteria, developed as part of the joint regional review
with other Planning Coordinators in the WECC Regional Entity area 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
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 region-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 Interconnection
(planned islands) as a result of the operation of a relay scheme or
Special Protection System.

Each Planning Coordinator shall 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 region-wide
coordinated UFLS program that meet the criteria in Requirement D.B.2 Parts
D.B.2.1and D.B.2.2.

Each Planning Coordinator shall adopt a UFLS program, coordinated across the
WECC Regional Entity area, 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. Frequency shall remain above the Underfrequency Performance
Characteristic curve in PRC-006-4 - Attachment 1, either for 60
seconds or until a steady-state condition between 59.3 Hz and 60.7
Hz is reached, and
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M.D.B.3.

D.B.4.

D.B.3.2. Frequency shall remain below the Overfrequency Performance
Characteristic curve in PRC-006-4 - Attachment 1, either for 60
seconds or until a steady-state condition between 59.3 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 connected to the BES

D.B.3.3.2. Generating plants/facilities greater than 75 MVA (gross
aggregate nameplate rating) directly connected to 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 shall have evidence such as reports, memorandums,
e-mails, program plans, or other documentation of its adoption of a UFLS
program, coordinated across the WECC Regional Entity area, including the
notification of the UFLS entities of implementation schedule, that meet 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 WECC
Regional Entity area at least once every five years that determines through
dynamic simulation whether the UFLS program design meets the performance
characteristics in Requirement D.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 Generator Underfrequency Trip Modeling curve
in PRC-006-4 - 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-006-4 - Attachment 1.

D.B.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
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M.D.B.4.

D.B.11.

M.D.B.11.

D.B.12.

Generator Underfrequency Trip Modeling curve in PRC-006-4 -
Attachment 1.

D.B.4.4. 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-006-4 — Attachment 1.

D.B.4.5. 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-006-4 — Attachment 1.

D.B.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-006-4 —
Attachment 1.

D.B.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 participation
in a coordinated UFLS design assessment with the other Planning Coordinators in
the WECC Regional Entity area that demonstrates it meets Requirement D.B.4
Parts D.B.4.1 through D.B.4.7.

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

D.B.11.1. The performance of the UFLS equipment,
D.B.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
participated in a coordinated event assessment of the performance of the UFLS
equipment and the effectiveness of the UFLS program per Requirement D.B.11.

Each Planning Coordinator, in whose islanding event assessment (per D.B.11)
UFLS program deficiencies are identified, shall participate in and document a
coordinated UFLS design assessment of the UFLS program with the other
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Planning Coordinators in the WECC Regional Entity area to consider the
identified deficiencies within two years of event actuation. [VRF: Medium][Time
Horizon: Operations Assessment]

M.D.B.12. Each Planning Coordinator shall 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
participated in a joint regional
review with the other Planning
Coordinators in the WECC
Regional Entity area that
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, that
may form islands

OR

The Planning Coordinator
participated in a joint regional
review with the other Planning
Coordinators in the WECC
Regional Entity area 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

The Planning Coordinator
participated in a joint regional
review with the other Planning
Coordinators in the WECC
Regional Entity area that
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, that may form
islands

The Planning Coordinator failed
to participate in a joint regional
review with the other Planning
Coordinators in the WECC
Regional Entity area that
developed and documented
criteria to select portions of the
BES, including interconnected
portions of the BES in adjacent
Planning Coordinator areas that
may form islands
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Lower VSL

Moderate VSL

High VSL

Severe VSL

D.B.2 | N/A The Planning Coordinator
N/A The Planning Coordinator identified an island(s) from the
identified an island(s) from the regl.onal reV|.ew.to s.erve asa
regional review to serve as a basis for designing its UFLS
basis for designing its UFLS program but failed to include all
program but failed to include one ;f th? parts astgezcn;l)ed mD 821
(1) of the parts as specified in quugr(;n;ent -8.2, Parts D.B.2.
Requirement D.B.2, Parts D.B.2.1 orb.b.s.
or D.B.2.2 OR
The Planning Coordinator failed
to identify any island(s) from the
regional review to serve as a
basis for designing its UFLS
program.
D.B.3 N/A The Planning Coordinator The Planning Coordinator The Planning Coordinator

adopted a UFLS program,
coordinated across the WECC
Regional Entity area 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.3.2,0or D.B.3.3in
simulations of underfrequency
conditions

adopted a UFLS program,
coordinated across the WECC
Regional Entity area 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

adopted a UFLS program,
coordinated across the WECC
Regional Entity area 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
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Lower VSL

Moderate VSL

High VSL

Severe VSL

OR

The Planning Coordinator failed
to adopt a UFLS program,
coordinated across the WECC
Regional Entity area, 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 in the
WECC Regional Entity area at
least once every five years that
determines through dynamic
simulation whether the UFLS
program design meets the
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 in the WECC
Regional Entity area at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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
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 in the WECC
Regional Entity area at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2 but the
simulation failed to include three
(3) 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 in the WECC
Regional Entity area at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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
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Lower VSL

Moderate VSL

High VSL

Severe VSL

The Planning Coordinator failed
to participate in and document a
coordinated UFLS assessment
with the other Planning
Coordinators in the WECC
Regional Entity area at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2

D.B.11

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
event assessment with all
Planning Coordinators whose
areas or portions of whose
areas were also included in the
same islanding event and
evaluated the parts as specified
in Requirement D.B.11, Parts
D.B.11.1 and D.B.11.2 within a
time greater than one year but

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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.B.11, Parts
D.B.11.1 and D.B.11.2 within a
time greater than 13 months but

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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.B.11, Parts
D.B.11.1 and D.B.11.2 within a
time greater than 14 months but

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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.B.11, Parts
D.B.11.1 and D.B.11.2 within a
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Lower VSL

less than or equal to 13 months
of actuation.

Moderate VSL

less than or equal to 14 months
of actuation.

High VSL

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,
participated in and documented
a coordinated event assessment
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
one (1) of the parts as specified
in Requirement D.B.11, Parts
D.B.11.1 or D.B.11.2.

Severe VSL

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 participate in and
document a coordinated event
assessment with all Planning
Coordinators whose areas or
portion of whose areas were also
included in the same island event
and evaluate the parts as
specified in Requirement D.B.11,
Parts D.B.11.1 and D.B.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,
participated in and documented
a coordinated event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
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Lower VSL

Moderate VSL

High VSL

Severe VSL

in the same islanding event
within one year of event
actuation but failed to evaluate
all of the parts as specified in
Requirement D.B.11, Parts
D.B.11.1 and D.B.11.2.

D.B.12

N/A

The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
D.B.11, participated in and
documented a coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
in the WECC Regional Entity area
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
documented a coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
in the WECC Regional Entity area
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
documented a coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
in the WECC Regional Entity area
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
in the WECC Regional Entity area
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Lower VSL Moderate VSL High VSL Severe VSL

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 November 4, 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 November 9, 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 November 13,2014 | Adopted by 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
Requirement R9 and
R10 and addition of
new Requirement
R15.
3 August 10, 2017 Adopted by the NERC Board of Revisions to the Regional
Trustees Variance for the Quebec
Interconnection.
4 February 6, 2020 Adopted by NERC Board of Trustees | Revisions under Project
2017-07

Page 36 of 41




PRC-006-4 — Automatic Underfrequency Load Shedding

Page 37 of 41



PRC-006-4 — Automatic Underfrequency Load Shedding

PRC-006-4 — 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

—

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

i ~~..\
\
Simulated Frequency Must
Remain Between the
— Overfrequency and
— Underfrequency Performance
Characteristic Curves
——— L
//’———
— -
y —
47‘ Underfrequency Trip Settings
Must Be Modeled for Generators
That Trip Above the Generator
Underfrequency Trip Modeling
Curve
0.1 1 Time (sec) 10 100

Generator Overfrequency Trip Modeling (Requirement R4 Parts 4.4-4.6)
=== Qverfrequency Performance Characteristic (Requirement R3 Part 3.2)
=23 nderfrequency Performance Characteristic (Requirement R3 Part 3.1)
36263 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<ds 4s<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 Underfrequency Trip

Modeling

Underfrequency Performance Characteristic
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t<2s t>2s t<2s 2s<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-006-3 Attachment 1A (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.A 3 .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 boxes was 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
need to 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
need to 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 need to implement
corrections after a deficiency is identified by a PC assessment. Requirement R15 addresses the
FERC directive by making explicit that if deficiencies are identified as a result of an assessment,
the PC shall develop a Corrective Action Plan and schedule for implementation by the UFLS
entities.

A “Corrective Action Plan” is defined in 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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Overview of Attachments C-1 and C-2

The WECC-0138 Standard Authorization Request (SAR) covers only a limited portion of the 40-page
PRC-006-5.

To avoid inadvertent comment or change outside of the SAR, the Regional Variance (RV) was
excerpted from the main body of the standard for posting purposes; only the relevant excerpt was

posted for comment.
The full text of the standard as approved was available on NERC’s and WECC’s websites.
Attachments C-1 and C-2 include:

1. Attachment C-1 showing only the Redlined RV Excerpt, as posted; and,
2. Attachment C-2 showing only the Proposed Clean RV Excerpt, as posted.

Also included with this filing are:

1. Attachment D-1, showing the entire standard as provided by NERC on April 21, 2020, Redlined
to Proposed, that includes C-1; and,
2. Attachment D-2, showing the entire Reliability Standard Proposed Clean.

Attachment G, Technical Justification, explaining why the RV preamble should be changed to address
the entirety of Requirements R1 through R5 and R11! through R15 was provided with Posting 1 and is
provided with this filing.

1 Posting 1 was originally posted stating “...Requirements R1 through R5 and R12 through R15.” (Emphasis
added.) The typographical error was discovered and corrected on January 22, 2020. The correction was noted
during the January 22, 2020, Standards Briefing and augmented by an email to the Standards Email List before the
opening of the ballot on January 23, 2020. The WECC Standards Committee (WSC) addressed the correction
during its March 2020 meeting.
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WECC-0138 Posting 1 Attachment C-1
Standard PRC-006-5 — Automatic Underfrequency Load Shedding / WECC Regional Variance
September 23, 2019 through October 23, 2019

This posting consists of two parts: 1) a descriptive narrative, and 2) this redline. Both
documents are posted on the WECC-0138 project page at the Posting 1 for Comment
accordion.

A. Introduction: Formatting will be updated.

B. Requirements and Measures: Comments/requests for changes to Section B
are outside the scope of this project and will not be addressed. Only the WECC
Regional Variance is offered for comment.

C. Compliance: The Compliance section may be updated to NERC’s most recent
verbiage, after consultation with NERC.

D. Regional Variances: Only the WECC Regional Variance is within the scope of
this project.

D.B. Regional Variance for the Western Electricity Coordinating Council

The following Interconnection-wide Regional Variance (RV) variaree-shall be applicable
in the Western Interconnection -Eleetricity-Coordinating-Councl-{\WECC)-and replaces, in
their entirety, Requirements R1 through R5, and R11? through R15.,R2-R3,R4,R5R11;
Ri2 andR13-

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

M.D.B.1. Each Planning Coordinator will shat-have evidence such as reports, or other
documentation of its criteria, developed as part of the joint regional review

with other Planning Coordinators -n-theWECCRegional-Entityarea-to select

portions of the Bulk Electric System that may form islands including how system

! Posting 1 was originally posted stating “...Requirements R1 through R5 and R12 through R15.” (Emphasis added.)
The typographical error was discovered and corrected on January 22, 2020. The correction was noted during the
January 22, 2020, Standards Briefing and augmented by an email to the Standards Email List prior to the opening
of the ballot on January 23, 2020. The correction was addressed by the WECC Standards Committee (WSC) during
its March 2020 meeting.
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WECC-0138 Posting 1 Attachment C-1
Standard PRC-006-5 — Automatic Underfrequency Load Shedding / WECC Regional Variance
September 23, 2019 through October 23, 2019

This posting consists of two parts: 1) a descriptive narrative, and 2) this redline. Both
documents are posted on the WECC-0138 project page at the Posting 1 for Comment

accordion.

D.B.2.

M.D.B.2.

D.B.3.

studies and historical events were 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 regien-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. SpeecialProtectionSystem-

Each Planning Coordinator will shal-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 regien-wide-coordinated UFLS program meeting
thatmeetthe criteria in Requirement D.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, WECCRegional-Entity-area, 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. Frequency shall remain above the Underfrequency Performance
Characteristic curve in PRC-006-3 - Attachment 1, either for 60
seconds or until a steady-state condition between 59.3 Hz and 60.7
Hz is reached, and

D.B.3.2. Frequency shall remain below the Overfrequency Performance
Characteristic curve in PRC-006-3 - Attachment 1, either for 60
seconds or until a steady-state condition between 59.3 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

Developed as WECC-0138 Page 2 of 17
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Standard PRC-006-5 — Automatic Underfrequency Load Shedding / WECC Regional Variance
September 23, 2019 through October 23, 2019

This posting consists of two parts: 1) a descriptive narrative, and 2) this redline. Both
documents are posted on the WECC-0138 project page at the Posting 1 for Comment

accordion.

M.D.B.3.

D.B.4.

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 connected to the BES

D.B.3.3.2. Generating plants/facilities greater than 75 MVA (gross
aggregate nameplate rating) directly connected to 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 shal-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, YWEEE
RegionalEntityares, including the notification of the UFLS entities of the
implementation schedule meeting -thatmeetthe 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 WECCRegional-Entityarea-at least once every five years that
determines through dynamic simulation whether the UFLS program design
meets the performance characteristics in Requirement D.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 Generator Underfrequency Trip Modeling curve
in PRC-006-3 - 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-006-3 - Attachment 1.

D.B.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
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D.B.4.4.

D.B.4.5.

D.B.4.6.

D.B.4.7.

Generator Underfrequency Trip Modeling curve in PRC-006-3 -
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-006-3 — 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-006-3 — 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-006-3 —
Attachment 1.

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

M.D.B.4. Each Planning Coordinator will shat-have dated evidence such as reports,
dynamic simulation models and results, or other dated documentation of its
participation in a coordinated UFLS design assessment with the other Planning

Coordinators inthe WECC Regional-Entityarea-that demonstrating that es-it
meets Requirement D.B.4 Parts D.B.4.1 through D.B.4.7.

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

D.B.11. Each Planning Coordinator, in whose area a BES islanding event results in system
frequency excursions below the initializing set points of the UFLS program, shall
participate in and document a coordinated event assessment with all affected
Planning Coordinators to conduct and document an assessment of the event
within one year of event actuation to evaluate: [VRF: Medium][Time Horizon:
Operations Assessment]

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

D.B.11.2 The effectiveness of the UFLS program

M.D.B.11. Each Planning Coordinator will shal-have dated evidence such as reports, data
gathered from an historical event, or other dated documentation to show that it
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D.B.12.

M.D.B.12.

participated in a coordinated event assessment of the performance of the UFLS
equipment and the effectiveness of the UFLS program per Requirement D.B.11.

Each Planning Coordinator, in whose islanding event assessment (per D.B.11)
UFLS program deficiencies are identified, shall participate in and document a
coordinated UFLS design assessment of the UFLS program with all -the-other
Planning Coordinators in the Western Interconnection WECCRegionalEntity
area-to consider the identified deficiencies within two years of event actuation.
[VRF: Medium][Time Horizon: Operations Assessment]

Each Planning Coordinator will shat-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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D.B.1

N/A

Moderate VSL

The Planning Coordinator
participated in a joint regional
review with the other Planning
Coordinators intheWEECE
Regional-Entityarea-that
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, that
may form islands

OR

The Planning Coordinator
participated in a joint regional
review with the other Planning
Coordinators in-the WEECC
Regional-Entity-area-that

developed and documented

High VSL

The Planning
Coordinator
participated in a joint
regional review with
the other Planning
Coordinators in-the
WECC Regional Enti
area-that 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

THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Severe VSL

The Planning Coordinator failed to
participate in a joint regional review
with the other Planning
Coordinators inthe WECC Regional
Entityarea-that developed and

documented criteria to select
portions of the BES, including
interconnected portions of the BES
in adjacent Planning Coordinator
areas that may form islands

Developed as WECC-0138
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THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Moderate VSL High VSL Severe VSL

criteria but failed to include the Coordinator areas,
consideration of system studies, | that may form islands
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 The Planning Coordinator identified
Coordinator an island(s) from the regional
identified an review to serve as a basis for
island(s) from the designing its UFLS program but
regional review to failed to include all of the parts as
serve as a basis for specified in Requirement D.B.2,
designing its UFLS Parts D.B.2.1 or D.B.2.2

program but failed to

include one (1) of the
parts as speciﬁed in The Planning Coordinator failed to

Requirement D.B.2, identify any island(s) from the
Parts D.B.2.1 or regional review to serve as a basis
D.B.2.2 for designing its UFLS program.

OR

Developed as WECC-0138 Page 7 of 17



WECC-0138 Posting 1

Attachment C-1

Standard PRC-006-5 — Automatic Underfrequency Load Shedding / WECC Regional Variance
September 23, 2019 through October 23, 2019

This posting consists of two parts: 1) a descriptive narrative, and 2) this redline. Both documents are posted on the WECC-
0138 project page at the Posting 1 for Comment accordion.

Moderate VSL

High VSL

THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Severe VSL

D.B.3 N/A

The Planning Coordinator
adopted a UFLS program,
coordinated across the Western
Interconnection aeress-theWECC
Regional-Entityarea-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.3.2,0r D.B.3.3in
simulations of underfrequency
conditions

The Planning
Coordinator adopted
a UFLS program,
coordinated across
the Western
Interconnection
WECC Regional Enti
area-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.3.2,0or D.B.3.3in
simulations of

The Planning Coordinator adopted a

UFLS program, coordinated across
the Western Interconnection WEEE
Regional-Entityarea-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, coordinated
across the Western Interconnection
WECC Regional Enti '
including notification of and a
schedule for implementation by
UFLS entities within its area.
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THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Moderate VSL High VSL Severe VSL
underfrequency
conditions
D.B.4 The Planning The Planning Coordinator The Planning The Planning Coordinator

Coordinator
participated in and
documented a
coordinated UFLS
assessment with the
other Planning
Coordinators across
the Western
Interconnection in
the WECC Regional
Entity-area-at least
once every five
years that
determines through
dynamic simulation
whether the UFLS
program design

participated in and documented
a coordinated UFLS assessment
with the other Planning
Coordinators across the Western
Interconnection in-the-WECC
Regional-Entityarea-at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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
Requirement D.B.4, Parts D.B.4.1
through D.B.4.7.

Coordinator
participated in and
documented a
coordinated UFLS
assessment with the
other Planning
Coordinators across
the Western
Interconnection in
the WECC Regional
Entity-area-at least
once every five years
that determines
through dynamic
simulation whether
the UFLS program
design meets the

participated in and documented a
coordinated UFLS assessment with
the other Planning Coordinators
across the Western Interconnection
the WECC Regional-Eatity-area-at
least once every five years that
determines through dynamic
simulation whether the UFLS
program design meets the
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.
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THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Moderate VSL

High VSL

Severe VSL

meets the
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.

performance
characteristics in
Requirement D.B.3
for each island
identified in
Requirement D.B.2
but the simulation
failed to include
three (3) 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 Interconnection
inthe \WECC RegionalEntityarea-at
least once every five years that
determines through dynamic
simulation whether the UFLS
program design meets the
performance characteristics in
Requirement D.B.3 for each island
identified in Requirement D.B.2

D.B.11 The Planning
Coordinator, in

whose area a BES

The Planning Coordinator, in
whose area a BES islanding event
resulting in system frequency

The Planning
Coordinator, in
whose area a BES

The Planning Coordinator, in whose
area a BES islanding event resulting
in system frequency excursions

Developed as WECC-0138
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THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Moderate VSL

High VSL

Severe VSL

islanding event
resulting in system
frequency
excursions below
the initializing set
points of the UFLS
program,
participated in and
documented a
coordinated event
assessment with all
Planning
Coordinators whose
areas or portions of
whose areas were
also included in the
same islanding
event and evaluated
the parts as
specified in
Requirement

excursions below the initializing
set points of the UFLS program,
participated in and documented
a coordinated event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.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.

islanding event
resulting in system
frequency excursions
below the initializing
set points of the UFLS
program,
participated in and
documented a
coordinated event
assessment with all
Planning
Coordinators whose
areas or portions of
whose areas were
also included in the
same islanding event
and evaluated the
parts as specified in
Requirement D.B.11,
Parts D.B.11.1 and
D.B.11.2 within a

below the initializing set points of

the UFLS program, participated in
and documented a coordinated
event assessment with all Planning
Coordinators whose areas or
portions of whose areas were also
included in the same islanding
event and evaluated the parts as
specified in Requirement D.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 excursions below
the initializing set points of the UFLS
program, failed to participate in and
document a coordinated event
assessment with all Planning

Developed as WECC-0138
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THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Moderate VSL

High VSL

Severe VSL

D.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.

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,
participated in and
documented a
coordinated event
assessment with all
Planning
Coordinators whose

Coordinators whose areas or

portion of whose areas were also
included in the same island event
and evaluate the parts as specified
in Requirement D.B.11, Parts
D.B.11.1 and D.B.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, participated in and
documented a coordinated event
assessment 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
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THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Moderate VSL High VSL Severe VSL

areas or portions of Requirement D.B.11, Parts D.B.11.1
whose areas were and D.B.11.2.
also included in the
same islanding event
within one year of
event actuation but
failed to evaluate
one (1) of the parts
as specified in
Requirement D.B.11,
Parts D.B.11.1 or

D.B.11.2.

D.B.12 N/A The Planning Coordinator, in The Planning The Planning Coordinator, in which
which UFLS program deficiencies | Coordinator, in which | UFLS program deficiencies were
were identified per Requirement | UFLS program identified per Requirement D.B.11,
D.B.11, participated in and deficiencies were participated in and documented a
documented a coordinated UFLS | identified per coordinated UFLS design
design assessment of the Requirement D.B.11, | assessment of the coordinated UFLS
coordinated UFLS program with participated in and program with the other Planning
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THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Moderate VSL

High VSL

Severe VSL

the other Planning Coordinators
across the Western
Interconnection i-theWECC
Regional-Entity-area-to consider
the identified deficiencies in
greater than two years but less
than or equal to 25 months of
event actuation.

documented a
coordinated UFLS
design assessment of
the coordinated UFLS
program with the
other Planning
Coordinators across
the Western
Interconnection in
the WECC Regional
Eadtibrareato
consider the
identified
deficiencies in
greater than 25
months but less than
or equal to 26
months of event
actuation.

Coordinators across the Western
Interconnection irtheWECC

Regional-Entityarea-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 in-the
WECC Regional-Entityarea-to

consider the identified deficiencies
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THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Moderate VSL High VSL Severe VSL
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E. Associated Documents

Version History: To be updated at the end of the project.

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 November 4, 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 November 9, 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 November 13,2014 | Adopted by 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
Requirement R9 and
R10 and addition of
new Requirement
R15.
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3 August 10, 2017 Adopted by the NERC Board of Revisions to the Regional
Trustees Variance for the Quebec
Interconnection.
4 TBD Adopted by NERC Board of Trustees | In Version 4: 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,
and 3) non-substantive
changes were made
conforming the document
and styles to the newest
NERC conventions and

templates.
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A. Introduction: Formatting will be updated.

B. Requirements and Measures: Comments/requests for changes to Section B
are outside the scope of this project and will not be addressed. Only the WECC
Regional Variance is offered for comment.

C. Compliance: The Compliance section may be updated to NERC’s most recent
verbiage after consultation with NERC.

D. Regional Variances: Only the WECC Regional Variance is within the scope of
this project.

D.B. Regional Variance for the Western Electricity Coordinating Council

The following Interconnection-wide Regional Variance (RV) shall be applicable in the
Western Interconnection and replaces, in their entirety, Requirements R1 through R5,
and R11! through R15.

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

M.D.B.1. 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 events were
considered, to develop the criteria per Requirement D.B.1.

! Posting 1 was originally posted stating “...Requirements R1 through R5 and R12 through R15.” (Emphasis added.)
The typographical error was discovered and corrected on January 22, 2020. The correction was noted during the
January 22, 2020, Standards Briefing and augmented by an email to the Standards Email List prior to the opening
of the ballot on January 23, 2020. The correction was addressed by the WECC Standards Committee (WSC) during
its March 2020 meeting.

Developed as WECC-0138 Page 1 of 16



WECC-0138 Posting 1 Attachment C-2
Standard PRC-006-5—Automatic Underfrequency Load Shedding / WECC Regional Variance
September 23, 2019 through October 23, 2019

This posting consists of two parts: 1) a descriptive narrative, and 2) this redline. Both
documents are posted on the WECC-0138 project page at the Posting 1 for Comment

accordion.

D.B.2.

M.D.B.2.

D.B.3.

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, memorandumes,
emails, 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
Requirement D.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. Frequency shall remain above the Underfrequency Performance
Characteristic curve in PRC-006-3—Attachment 1, either for 60
seconds or until a steady-state condition between 59.3 Hz and 60.7
Hz is reached, and

D.B.3.2. Frequency shall remain below the Overfrequency Performance
Characteristic curve in PRC-006-3—Attachment 1, either for 60
seconds or until a steady-state condition between 59.3 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:
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D.B.3.3.1. Individual generating units greater than 20 MVA (gross
nameplate rating) directly connected to the BES,

D.B.3.3.2. Generating plants/facilities greater than 75 MVA (gross
aggregate nameplate rating) directly connected to the
BES, and

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.

M.D.B.3. Each Planning Coordinator will have evidence such as reports, memorandumes,
emails, 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 the implementation schedule meeting the
criteria in Requirement D.B.3 Parts D.B.3.1 through D.B.3.3.

D.B.4. 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 years that determines through dynamic
simulation whether the UFLS program design meets the performance
characteristics in Requirement D.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 Generator Underfrequency Trip Modeling curve
in PRC-006-3—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-006-3—Attachment 1;

D.B.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-006-3—
Attachment 1;
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M.D.B.4.

D.B.4.4. 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-006-3—Attachment 1;

D.B.4.5. 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-006-3—Attachment 1;

D.B.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-006-3—
Attachment 1; and

D.B.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 will have dated evidence such as reports, dynamic
simulation models and results, or other dated documentation of its participation
in a coordinated UFLS design assessment with the other Planning Coordinators
demonstrating that it meets Requirement D.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 event results in system
frequency excursions below the initializing set points of the UFLS program, shall
participate in and document a coordinated event assessment with all affected
Planning Coordinators to conduct and document an assessment of the event
within one year of event actuation to evaluate: [VRF: Medium][Time Horizon:
Operations Assessment]

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

Each Planning Coordinator will have dated evidence such as reports, data

gathered from a historical event, or other dated documentation to show that it
participated in a coordinated event assessment of the performance of the UFLS
equipment and the effectiveness of the UFLS program per Requirement D.B.11.
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D.B.12.  Each Planning Coordinator, in whose islanding event assessment (per D.B.11)
UFLS program deficiencies are identified, shall participate in and document a
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 event actuation. [VRF: Medium][Time Horizon:
Operations Assessment]

M.D.B.12. Each Planning Coordinator will have dated evidence such as reports, data
gathered from a 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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D.B.1

N/A

Lower VSL

Moderate VSL

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
historical events, to select
portions of the BES, including
interconnected portions of the
BES in adjacent Planning
Coordinator areas, that 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

High VSL

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
historical events and
system studies to
select portions of the
BES, including
interconnected
portions of the BES in
adjacent Planning
Coordinator areas,
that may form
islands.

THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Severe VSL

The Planning Coordinator failed to
participate in a joint regional review
with the other Planning
Coordinators that developed and
documented criteria to select
portions of the BES, including
interconnected portions of the BES
in adjacent Planning Coordinator
areas that may form islands

Developed as WECC-0138
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THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Lower VSL Moderate VSL High VSL Severe VSL

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 The Planning Coordinator identified
Coordinator an island(s) from the regional
identified an island(s) | review to serve as a basis for
from the regional designing its UFLS program but

review to serve as a failed to include all the parts as
basis for designing its | specified in Requirement D.B.2,
UFLS program but Parts D.B.2.1 or D.B.2.2;

failed to include one

OR
of the parts as
specified in The Planning Coordinator failed to
Requirement D.B.2, identify any island(s) from the
Parts D.B.2.1 or regional review to serve as a basis
D.B.2.2. for designing its UFLS program.
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D.B.3

N/A

Lower VSL

Moderate VSL

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.

High VSL

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.3.2,0or D.B.3.3in
simulations of
underfrequency
conditions.

THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Severe VSL

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

Developed as WECC-0138
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THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Lower VSL

Moderate VSL

High VSL

Severe VSL

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 every five
years that
determines through
dynamic simulation
whether the UFLS
program design
meets the
performance
characteristics in
Requirement D.B.3
for each island

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
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2, but the
simulation failed to include two
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
whether the UFLS
program design
meets the
performance
characteristics in
Requirement D.B.3
for each island

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 whether the UFLS
program design meets the
performance characteristics in
Requirement D.B.3 for each island
identified in Requirement D.B.2, but
the simulation failed to include four
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

Developed as WECC-0138
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THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Lower VSL

Moderate VSL

High VSL

Severe VSL

identified in
Requirement D.B.2,
but the simulation
failed to include one
of the items as
specified in
Requirement D.B.4,
Parts D.B.4.1
through D.B.4.7.

identified in
Requirement D.B.2,
but the simulation
failed to include
three of the items as
specified in
Requirement D.B.4,
Parts D.B.4.1 through
D.B.4.7.

the other Planning Coordinators

across the Western Interconnection
at least once every five years that
determines through dynamic
simulation whether the UFLS
program design meets the
performance characteristics in
Requirement D.B.3 for each island
identified in Requirement D.B.2.

D.B.11 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

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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and

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

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

Developed as WECC-0138
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THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Lower VSL

Moderate VSL

High VSL

Severe VSL

documented a
coordinated event
assessment with all
Planning
Coordinators whose
areas or portions of
whose areas were
also included in the
same islanding
event and evaluated
the parts as
specified in
Requirement
D.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.

evaluated the parts as specified
in Requirement D.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.

coordinated event
assessment with all
Planning
Coordinators whose
areas or portions of
whose areas were
also included in the
same islanding event
and evaluated the
parts as specified in
Requirement D.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

specified in Requirement D.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 excursions below
the initializing set points of the UFLS
program, failed to participate in and
document a coordinated event
assessment with all Planning
Coordinators whose areas or
portion of whose areas were also
included in the same island event
and evaluate the parts as specified
in Requirement D.B.11, Parts
D.B.11.1and D.B.11.2,;

OR

Developed as WECC-0138
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THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Lower VSL Moderate VSL

High VSL

Severe VSL

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 event
assessment 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
one of the parts as

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 event
assessment 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
the parts as specified in
Requirement D.B.11, Parts D.B.11.1
and D.B.11.2.

Developed as WECC-0138
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Lower VSL

Moderate VSL

High VSL

specified in
Requirement D.B.11,
Parts D.B.11.1 or
D.B.11.2.

THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

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
documented a 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
documented a
coordinated UFLS
design assessment of
the coordinated UFLS
program with the
other Planning
Coordinators across
the Western
Interconnection to

The Planning Coordinator, in which
UFLS program deficiencies were
identified per Requirement D.B.11,
participated in and documented a
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,

Developed as WECC-0138
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THE VSL TABLE WILL BE UPDATED AT THE END OF THE PROJECT, IF NEEDED.

Lower VSL Moderate VSL High VSL

Severe VSL

consider the
identified
deficiencies in
greater than 25
months but less than
or equal to 26
months of event
actuation.

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.

Developed as WECC-0138
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E. Associated Documents

Version History: To be updated at the end of the project.

Trustees.

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 November 4, 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 November 9, 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 November 13,2014 | Adopted by 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
Requirement R9 and R10
and addition of new
Requirement R15.
3 August 10, 2017 Adopted by the NERC Board of Revisions to the Regional

Variance for the Quebec
Interconnection.
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TBD

Adopted by NERC Board of
Trustees.

In Version 4: 1)
Requirements R14 and R15
were added to the list of
Requirements not
applicable to the Western
Interconnection (WI1), 2)
use of “Planning
Coordinator” (PC) was
made specific to PCs
providing services within
the WI, regardless of
where the PCis located,
and 3) non-substantive
changes were made
conforming the document
and styles to the newest
NERC conventions and
templates.
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PRC-006-54 — Automatic Underfrequency Load Shedding Attachment D1 - NERC Provided/Redlined

A. Introduction
1. Title: Automatic Underfrequency Load Shedding

2. Number: PRC-006-54

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 equipment as 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 events and 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 Requirement R1.

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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PRC-006-45 — Automatic Underfrequency Load Shedding

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. Asingleisland 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 differ from 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 meet the criteria in Requirement R2, 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 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]

3.1. Frequency shall remain above the Underfrequency Performance Characteristic
curve in PRC-006-4-5 - 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. Frequency shall remain below the Overfrequency Performance Characteristic
curve in PRC-006-4-5 - 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 event at 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 Generating plants/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.

M4,

RS.

notification of the UFLS entities of implementation schedule, that meet the criteria in
Requirement R3, 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 whether the
UFLS program design meets the performance characteristics in Requirement R3 for
each island identified in Requirement R2. 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-006-4-5 - Attachment 1.

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-006-4-5 - 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-006-54 - Attachment 1.

4.4. 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-006-54 — Attachment 1.

4.5. 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-006-54 — 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-006-54 — 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
assessment that 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
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M5.

R6.

Me.

R7.

mM7.

R8.
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part of the same identified island through one of the following: [VRF: High][Time
Horizon: Long-term Planning]

e Develop a common 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 event the UFLS design assessment fails to meet
Requirement R3, 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 other Planning Coordinators whose
areas or portions of whose areas are also part of the same identified island per
Requirement R5.

Each Planning Coordinator shall maintain a UFLS database containing data necessary to
model its UFLS program for use in event analyses 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 event analyses and assessments of the UFLS program per
Requirement R6 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, memorandumes,
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 Requirement R7.

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
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R11.
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R12.
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of each Planning Coordinator’s UFLS database. [VRF: Lower][Time Horizon: Long-term
Planning]

Each UFLS Entity shall have dated evidence such as responses to 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 Requirement R9.

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 event results in system
frequency excursions below the initializing set points of the UFLS program, shall
conduct and document an assessment of the event within one year of event actuation
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
event assessment of the performance of the UFLS equipment and the effectiveness of
the UFLS program per Requirement R11.

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

M12. 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.

R13. Each 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 event and that resulted in system frequency excursions below the initializing
set points of the UFLS program, shall coordinate its event assessment (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 event assessment per Requirement R11 among the Planning
Coordinators whose areas or portions of whose areas were included in the same
islanding event, or

e Conduct an independent event assessment per Requirement R11 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 independent event assessment per Requirement R11 and where the
assessment fails to reach 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, identify
differences in the assessments that likely resulted in the differences in the
conclusions and recommendations and report these differences to the other
Planning Coordinators whose areas or portions of whose areas were included in
the same islanding event and the ERO.

M13. Each 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 event and 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, independent assessment reports and letters describing likely reasons for
differences in conclusions and recommendations, or other dated documentation
demonstrating it coordinated its event assessment (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.

R14. 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
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response to comments whether changes will be made or reasons why changes will not
be made to the following [VRF: Lower][Time Horizon: Long-term Planning]:

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 Requirement R14.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meet the
performance characteristics in Requirement R3, 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-year time 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
Requirement R12.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meet the
performance characteristics in Requirement R3, 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.
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Compliance Monitoring Process

1.1. Compliance Enforcement Authority

1.2.

As defined in 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 Requirement R6, 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 Requirement R7, 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
Requirement R8, Measure M8.

Each UFLS entity shall retain the current evidence of adherence with the UFLS
program in accordance with Requirement R9, 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

N/A

Lower VSL

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
form islands.

OR

The Planning Coordinator
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 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 anisland(s) to

The Planning Coordinator
identified an island(s) to serve

The Planning Coordinator
identified anisland(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 specified in
specified in Requirement R2, specified in Requirement R2, Requirement R2, Parts 2.1, 2.2,
Parts 2.1, 2.2, or 2.3. Parts 2.1, 2.2, or 2.3. or2.3.

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

developed a 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 meet one (1) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, 0or 3.3 in
simulations of
underfrequency conditions.

developed a 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 meet two (2) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, 0or 3.3 in
simulations of underfrequency
conditions.

developed a 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 meet all
the performance characteristic
in Requirement R3, 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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R# 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 The Planning Coordinator The Planning Coordinator The Planning Coordinator

conducted and documented a
UFLS assessment at least
once every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics
in Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
one (1) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
two (2) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
three (3) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the 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
Requirement R4, Parts 4.1
through 4.7.

OR

The Planning Coordinator failed
to conduct and document a UFLS
assessment at least once every
five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
R3 for each island identified in
Requirement R2
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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 another Planning 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
Requirement R5.

R6

N/A

N/A

N/A

The Planning Coordinator failed
to maintain a UFLS database for
use in event analyses 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) area in
determined by the Planning determined by the Planning determined by the Planning which it owns assets.
Coordinator(s) area in which Coordinator(s) area in 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 area in Planning Coordinator area in Planning Coordinator area in 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
event resulting in system
frequency excursions below
the initializing set points of

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

whose area a BES islanding
event resulting 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 event and
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 equal to 13
months of actuation.

Moderate VSL

the UFLS program, conducted
and documented an
assessment of the event and
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 equal to 14
months of actuation.

High VSL

UFLS program, conducted and
documented an assessment of
the event and evaluated the
parts as specified in
Requirement R11, 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
documented an assessment of
the event within one year of
event actuation 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
assessment of the event and
evaluated the parts as specified
in Requirement R11, 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 event and
evaluate the Parts as specified in
Requirement R11, 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
assessment of the event within
one year of event actuation but
failed to evaluate all of the Parts
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R# Lower VSL Moderate VSL High VSL Severe VSL
as specified in Requirement R11,
Parts 11.1 and 11.2.

R12 |N/A The Planning Coordinator, in The Planning Coordinator, in The Planning Coordinator, in
which UFLS program which UFLS program which UFLS program deficiencies
deficiencies were identified deficiencies were identified were identified per Requirement
per Requirement R11, per Requirement R11, R11, conducted and documented
conducted and documented a | conducted and documented a | a UFLS design assessment to
UFLS design assessment to UFLS design assessment to consider the identified
consider the identified consider the identified deficiencies greater than 26
deficiencies greater than two deficiencies greater than 25 months of event actuation.
years but less than or equal to | months but less than or equal OR
25 months of event actuation. | to 26 months of event

actuation. The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
R11, failed to conduct and
document a UFLS design
assessment to 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 event and
that resulted in 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 event assessment with all
other Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event in
one of the manners described in
Requirement R13

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
whether changes 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 Requirement R4, R5, or
R12, that the UFLS program
did not meet the performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, R5, or
R12, that the UFLS program
did not meet the performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, R5, or
R12, that the UFLS program did
not meet the performance
characteristics in Requirement

Page 18 of 41



R#

PRC-006-45 — Automatic Underfrequency Load Shedding

Lower VSL

Moderate VSL

R3, and developed a
Corrective Action Plan and a
schedule for implementation
by the UFLS entities within its
area, but exceeded the
permissible time frame for
development by a period of
up to 1 month.

High VSL

R3, and developed a
Corrective Action Plan and a
schedule for implementation
by the UFLS entities within its
area, but exceeded the
permissible time frame for
development by a period
greater than 1 month but not
more than 2 months.

Severe VSL

R3, but failed to develop a
Corrective Action Plan and a
schedule for implementation by
the UFLS entities within its area.

OR

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, 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
exceeded the permissible time
frame for development by 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, it is 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.3 to 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.3.3 and 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 develop a UFLS program, 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 each of these extreme events:
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e Loss of the entire capability of a generating station.

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

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

e Three-phase fault with failure of a circuit breaker to operate and correct
operation of a breaker failure protection system and its associated breakers.

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

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

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

D.A.3.1. Frequency shall remain above the Underfrequency Performance
Characteristic curve in PRC-006-4- - 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. Frequency shall remain below the Overfrequency Performance
Characteristic curve in PRC-006-4- - 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
event at each Quebec BES generator bus and associated generator
step-up transformer high-side bus

M.D.A.3. Each Planning Coordinator shall have evidence such as reports,
memorandums, e-mails, program plans, or other documentation of its UFLS
program, including the notification of the UFLS entities of implementation
schedule, that meet the criteria in Requirement D.A.3 Parts D.A.3.1 through

D.A.3.3.

D.A.4. 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 Requirement D.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 Quebec BES plants/facilities that trip above the Generator
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Underfrequency Trip Modeling curve in PRC-006 -4-- Attachment
1A, and

D.A.4.2 Overfrequency trip settings of individual generating units that are
part of Quebec BES plants/facilities that trip below the Generator
Overfrequency Trip Modeling curve in PRC-006 -4-- 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

DA3 | N/A The Planning Coordinator The Planning Coordinator The Planning Coordinator
developed a UFLS program, developed a UFLS program developed a UFLS program
including notification of and a including notification of and a including notification of and a
schedule for implementation by | schedule for implementation by | schedule for implementation by
UFLS entities within its area, but | UFLS entities within its area, but | UFLS entities within its area, but
failed to meet one (1) of the failed to meet two (2) of the failed to meet all the
performance characteristic in performance characteristic in performance characteristic in
Parts D.A.3.1, D.A.3.2, or D.A.3.3 | Parts D.A.3.1, D.A.3.2, or D.A.3.3 | Parts D.A.3.1, D.A.3.2, and
in simulations of underfrequency | in simulations of underfrequency | D.A.3.3 in simulations of
conditions conditions 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 The Planning Coordinator The Planning Coordinator

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the UFLS program
design met the performance
characteristics in Requirement
D.A.3 but the simulation failed
to include one (1) of the items as

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

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the 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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Lower VSL

Moderate VSL

High VSL

Severe VSL

specified in Parts D.A.4.1,
D.A4.20orD.A4.3.

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
assessment at least once every
five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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 Electricity-CoordinatingCounciHPAECC)-and replaces, in their entirety,

Requirements R1 through R5, and R11 through R15.;R2-R3,-R4;R5R1ILRI2andR13-

As used in 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 in-the- WECC Regional-Entityarea-that develops and
documents criteria, including consideration of historical events and 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 shal-have evidence such as reports, or other
documentation of its criteria, developed as part of the joint regional review
with other Planning Coordinators inthe \W-ECC-Regional-Entity-area-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
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 regien-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.Special-Protection-System-

Each Planning Coordinator will shat-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 region-wide-coordinated UFLS program meeting
thatmeetthe criteria in Requirement D.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, WECCRegional-Entity-area; 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]
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M.D.B.3.

D.B.4.

D.B.3.1. Frequency shall remain above the Underfrequency Performance
Characteristic curve in PRC-006-45 - Attachment 1, either for 60
seconds or until a steady-state condition between 59.3 Hz and 60.7
Hz is reached, and

D.B.3.2. Frequency shall remain below the Overfrequency Performance
Characteristic curve in PRC-006-45 - Attachment 1, either for 60
seconds or until a steady-state condition between 59.3 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 connected to the BES

D.B.3.3.2. Generating plants/facilities greater than 75 MVA (gross
aggregate nameplate rating) directly connected to 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 shat-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, YWEEE
Regional-Entityarea; including the notification of the UFLS entities of
implementation schedule meeting ;-thatmeetthe 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 WECCRegional-Entityarea-at least once every five years that
determines through dynamic simulation whether the UFLS program design
meets the performance characteristics in Requirement D.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 Generator Underfrequency Trip Modeling curve
in PRC-006-45 - Attachment 1.

D.B.4.2. Underfrequency trip settings of generating plants/facilities greater
than 75 MVA (gross aggregate nameplate rating) directly connected
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M.D.B.4.

to the BES that trip above the Generator Underfrequency Trip
Modeling curve in PRC-006-45 - Attachment 1.

D.B.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-006-45 -
Attachment 1.

D.B.4.4. 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-006-45 — Attachment 1.

D.B.4.5. 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-006-45 — Attachment 1.

D.B.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-006-45 —
Attachment 1.

D.B.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 will shal-have dated evidence such as reports,
dynamic simulation models and results, or other dated documentation of its
participation in a coordinated UFLS design assessment with the other Planning

Coordinators -in-the WECC Regional-Entity-areathat-demonstrating that es-it
meets Requirement D.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 event results in system
frequency excursions below the initializing set points of the UFLS program, shall
participate in and document a coordinated event assessment with all affected
Planning Coordinators to conduct and document an assessment of the event
within one year of event actuation to evaluate: [VRF: Medium][Time Horizon:
Operations Assessment]

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

Each Planning Coordinator will shal-have dated evidence such as reports, data
gathered from an historical event, or other dated documentation to show that it
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participated in a coordinated event assessment of the performance of the UFLS
equipment and the effectiveness of the UFLS program per Requirement D.B.11.

-D.B.12.  Each Planning Coordinator, in whose islanding event assessment (per D.B.11)
UFLS program deficiencies are identified, shall participate in and document a
coordinated UFLS design assessment of the UFLS program with all the-other
Planning Coordinators in the Western Interconnection WECCRegionalEntity
area-to consider the identified deficiencies within two years of event actuation.
[VRF: Medium][Time Horizon: Operations Assessment]

M.D.B.12. Each Planning Coordinator will shal-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
participated in a joint regional
review with the other Planning
Coordinators inthe WECC
Regional-Entityarea-that
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, that
may form islands

OR

The Planning Coordinator
participated in a joint regional
review with the other Planning
Coordinators in-the WECC
Regional-Entityarea-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

The Planning Coordinator
participated in a joint regional
review with the other Planning
Coordinators -in-the WEECC
RegionalEntityarea-that
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, that may form
islands

The Planning Coordinator failed
to participate in a joint regional
review with the other Planning
Coordinators inthe WECC
RegionalEntityarea-that
developed and documented
criteria to select portions of the
BES, including interconnected
portions of the BES in adjacent
Planning Coordinator areas that
may form islands
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Lower VSL

Moderate VSL

High VSL

Severe VSL

D.B.2 | N/A The Planning Coordinator
N/A The Planning Coordinator identified an island(s) from the
identified an island(s) from the regl.onal reV|.ew.to s.erve asa
regional review to serve as a basis for designing its UFLS
basis for designing its UFLS program but failed to include all
program but failed to include one ;f th? parts astEezcn;l)ed mD 821
(1) of the parts as specified in quugr(;n;ent -8.2, Parts D.B.2.
Requirement D.B.2, Parts D.B.2.1 orb.b.s.
or D.B.2.2 OR
The Planning Coordinator failed
to identify any island(s) from the
regional review to serve as a
basis for designing its UFLS
program.
D.B.3 N/A The Planning Coordinator The Planning Coordinator The Planning Coordinator

adopted a UFLS program,
coordinated across the Western
Interconnection WECCRegional
Entity-area-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

adopted a UFLS program,
coordinated across the Western
Interconnection WECCRegional
Entity-area-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

adopted a UFLS program,
coordinated across the Western
Interconnection WWECCRegional
Entity-area-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
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Lower VSL

Moderate VSL

High VSL

Severe VSL

OR

The Planning Coordinator failed
to adopt a UFLS program,
coordinated across the Western

Interconnection WECCRegional
Entity-area, 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 4r

The Planning Coordinator
participated in and documented
a coordinated UFLS assessment
with the other Planning
Coordinators across the Western
Interconnection in-the WECC

he WECC Regional Enti
at least once every five years
that determines through
dynamic simulation whether
the UFLS program design meets
the 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.

Regional-Entityarea-at least once

every five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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
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 intheWECE
Regional-Entityarea-at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2 but the
simulation failed to include three
(3) 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 -in-the- WECC
Regional-Entityarea-at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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.
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Lower VSL

Moderate VSL

High VSL

Severe VSL

OR

The Planning Coordinator failed
to participate in and document a
coordinated UFLS assessment
with the other Planning
Coordinators across the Western
Interconnection in-the WECC
Regional-Entity-area-at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2

D.B.11

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
event assessment with all
Planning Coordinators whose
areas or portions of whose
areas were also included in the
same islanding event and
evaluated the parts as specified

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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.B.11, Parts

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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.B.11, Parts

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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.B.11, Parts
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Lower VSL

in Requirement D.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.

Moderate VSL

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.

High VSL

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
resulting in system frequency
excursions below the initializing
set points of the UFLS program,
participated in and documented
a coordinated event assessment
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
one (1) of the parts as specified
in Requirement D.B.11, Parts
D.B.11.1 or D.B.11.2.

Severe VSL

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
excursions below the initializing
set points of the UFLS program,
failed to participate in and
document a coordinated event
assessment with all Planning
Coordinators whose areas or
portion of whose areas were also
included in the same island event
and evaluate the parts as
specified in Requirement D.B.11,
Parts D.B.11.1 and D.B.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,
participated in and documented
a coordinated event assessment
with all Planning Coordinators
whose areas or portions of
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Lower VSL

Moderate VSL

High VSL

Severe VSL

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
Requirement D.B.11, Parts
D.B.11.1 and D.B.11.2.

D.B.12

N/A

The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
D.B.11, participated in and
documented a coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection in-the WECC
Regional-Entityarea-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
documented a coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection inthe WECC
Regional-Entity-area-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
documented a coordinated UFLS
design assessment of the
coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection inthe WECC
Regional-Entity-area-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
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Lower VSL Moderate VSL High VSL Severe VSL

coordinated UFLS program with
the other Planning Coordinators
across the Western
Interconnection inthe-WECE
Regional-Entity-area-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 November 4, 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 November 9, 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 November 13,2014 | Adopted by 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
Requirement R9 and
R10 and addition of
new Requirement
R15.
3 August 10, 2017 Adopted by the NERC Board of Revisions to the Regional
Trustees Variance for the Quebec
Interconnection.
4 February 6, 2020 Adopted by NERC Board of Trustees | Revisions under Project
2017-07
5 TBD TBD In Version 5: 1)
B Requirements R14 and R15
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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)
references to Version 3
were updated to Version 5.
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PRC-006-54 — 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

—

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

i ~~..\
\
Simulated Frequency Must
Remain Between the
— Overfrequency and
— Underfrequency Performance
Characteristic Curves
——— L
//’———
— -
y —
47‘ Underfrequency Trip Settings
Must Be Modeled for Generators
That Trip Above the Generator
Underfrequency Trip Modeling
Curve
0.1 1 Time (sec) 10 100

Generator Overfrequency Trip Modeling (Requirement R4 Parts 4.4-4.6)
=== Qverfrequency Performance Characteristic (Requirement R3 Part 3.2)
=23 nderfrequency Performance Characteristic (Requirement R3 Part 3.1)
36263 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<ds 4s<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 Underfrequency Trip

Modeling

Underfrequency Performance Characteristic
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t<2s t>2s t<2s 2s<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.A 3 .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 boxes was 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
need to 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
need to 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 need to implement
corrections after a deficiency is identified by a PC assessment. Requirement R15 addresses the
FERC directive by making explicit that if deficiencies are identified as a result of an assessment,
the PC shall develop a Corrective Action Plan and schedule for implementation by the UFLS
entities.

A “Corrective Action Plan” is defined in 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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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 equipment as 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 events and 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 Requirement R1.

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

Page 1 of 40



PRC-006-5 — Automatic Underfrequency Load Shedding

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. Asingleisland 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 differ from 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 meet the criteria in Requirement R2, 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 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]

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. Frequency shall 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 event at 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 Generating plants/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.

M4,

RS.

notification of the UFLS entities of implementation schedule, that meet the criteria in
Requirement R3, 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 whether the
UFLS program design meets the performance characteristics in Requirement R3 for
each island identified in Requirement R2. 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 connected to 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 connected to 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
(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
assessment that 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.

Me.

R7.

mM7.

R8.
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e Develop a common 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 event the UFLS design assessment fails to meet
Requirement R3, 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 other Planning Coordinators whose
areas or portions of whose areas are also part of the same identified island per
Requirement R5.

Each Planning Coordinator shall maintain a UFLS database containing data necessary to
model its UFLS program for use in event analyses 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 event analyses and assessments of the UFLS program per
Requirement R6 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, memorandumes,
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 Requirement R7.

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.

Mo.

R10.

M10.

R11.

M11.

R12.
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Each UFLS Entity shall have dated evidence such as responses to 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 Requirement R9.

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 event results in system
frequency excursions below the initializing set points of the UFLS program, shall
conduct and document an assessment of the event within one year of event actuation
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
event assessment of the performance of the UFLS equipment and the effectiveness of
the UFLS program per Requirement R11.

Each Planning Coordinator, in whose islanding event assessment (per R11) UFLS
program deficiencies are identified, shall conduct and document a UFLS design
assessment to consider the identified deficiencies within two years of event actuation.
[VRF: Medium][Time Horizon: Operations Assessment]
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Mmi2.

R13.

Mm13.

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 event occurred that also
included the area(s) or portions of area(s) of other Planning Coordinator(s) in the same
islanding event and that resulted in system frequency excursions below the initializing
set points of the UFLS program, shall coordinate its event assessment (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 event assessment per Requirement R11 among the Planning
Coordinators whose areas or portions of whose areas were included in the same
islanding event, or

e Conduct an independent event assessment per Requirement R11 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 independent event assessment per Requirement R11 and where the
assessment fails to reach 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, identify
differences in the assessments that likely resulted in the differences in the
conclusions and recommendations and report these differences to the other
Planning Coordinators whose areas or portions of whose areas were included in
the same islanding event and the ERO.

Each 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 event and 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, independent assessment reports and letters describing likely reasons for
differences in conclusions and recommendations, or other dated documentation
demonstrating it coordinated its event assessment (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 whether changes will be made or reasons why changes will not
be made to the following [VRF: Lower][Time Horizon: Long-term Planning]:



PRC-006-5 — Automatic Underfrequency Load Shedding

Mi4.

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 Requirement R14.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meet the
performance characteristics in Requirement R3, 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-year time 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
Requirement R12.

Each Planning Coordinator that conducts a UFLS design assessment under
Requirement R4, R5, or R12 and determines that the UFLS program does not meet the
performance characteristics in Requirement R3, 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.
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Compliance Monitoring Process

1.1. Compliance Enforcement Authority

1.2.

As defined in 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 Requirement R6, 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 Requirement R7, 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
Requirement R8, Measure M8.

Each UFLS entity shall retain the current evidence of adherence with the UFLS
program in accordance with Requirement R9, 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

N/A

Lower VSL

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
form islands.

OR

The Planning Coordinator
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 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 anisland(s) to

The Planning Coordinator
identified an island(s) to serve

The Planning Coordinator
identified anisland(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 specified in
specified in Requirement R2, specified in Requirement R2, Requirement R2, Parts 2.1, 2.2,
Parts 2.1, 2.2, or 2.3. Parts 2.1, 2.2, or 2.3. or2.3.

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

developed a 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 meet one (1) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, 0or 3.3 in
simulations of
underfrequency conditions.

developed a 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 meet two (2) of
the performance
characteristic in Requirement
R3, Parts 3.1, 3.2, 0or 3.3 in
simulations of underfrequency
conditions.

developed a 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 meet all
the performance characteristic
in Requirement R3, Parts 3.1,
3.2, and 3.3 in simulations of
underfrequency conditions.

OR

The Planning Coordinator failed
to develop a UFLS program

Page 11 of 40



PRC-006-5 — Automatic Underfrequency Load Shedding

R# 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 The Planning Coordinator The Planning Coordinator The Planning Coordinator

conducted and documented a
UFLS assessment at least
once every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics
in Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
one (1) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
two (2) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that
determined through dynamic
simulation whether the UFLS
program design met the
performance characteristics in
Requirement R3 for each
island identified in
Requirement R2 but the
simulation failed to include
three (3) of the items as
specified in Requirement R4,
Parts 4.1 through 4.7.

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the 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
Requirement R4, Parts 4.1
through 4.7.

OR

The Planning Coordinator failed
to conduct and document a UFLS
assessment at least once every
five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
R3 for each island identified in
Requirement R2
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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 another Planning 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
Requirement R5.

R6

N/A

N/A

N/A

The Planning Coordinator failed
to maintain a UFLS database for
use in event analyses 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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R#
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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) area in
determined by the Planning determined by the Planning determined by the Planning which it owns assets.
Coordinator(s) area in which Coordinator(s) area in 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 area in Planning Coordinator area in Planning Coordinator area in 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
event resulting in system
frequency excursions below
the initializing set points of

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

whose area a BES islanding
event resulting 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 event and
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 equal to 13
months of actuation.

Moderate VSL

the UFLS program, conducted
and documented an
assessment of the event and
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 equal to 14
months of actuation.

High VSL

UFLS program, conducted and
documented an assessment of
the event and evaluated the
parts as specified in
Requirement R11, 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
documented an assessment of
the event within one year of
event actuation 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
assessment of the event and
evaluated the parts as specified
in Requirement R11, 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 event and
evaluate the Parts as specified in
Requirement R11, 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
assessment of the event within
one year of event actuation but
failed to evaluate all of the Parts
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R# Lower VSL Moderate VSL High VSL Severe VSL
as specified in Requirement R11,
Parts 11.1 and 11.2.

R12 |N/A The Planning Coordinator, in The Planning Coordinator, in The Planning Coordinator, in
which UFLS program which UFLS program which UFLS program deficiencies
deficiencies were identified deficiencies were identified were identified per Requirement
per Requirement R11, per Requirement R11, R11, conducted and documented
conducted and documented a | conducted and documented a | a UFLS design assessment to
UFLS design assessment to UFLS design assessment to consider the identified
consider the identified consider the identified deficiencies greater than 26
deficiencies greater than two deficiencies greater than 25 months of event actuation.
years but less than or equal to | months but less than or equal OR
25 months of event actuation. | to 26 months of event

actuation. The Planning Coordinator, in
which UFLS program deficiencies
were identified per Requirement
R11, failed to conduct and
document a UFLS design
assessment to 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 event and
that resulted in system
frequency excursions below the
initializing set points of the UFLS
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R#
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Lower VSL

Moderate VSL

High VSL

Severe VSL

program, failed to coordinate its
UFLS event assessment with all
other Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event in
one of the manners described in
Requirement R13

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
whether changes 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 Requirement R4, R5, or
R12, that the UFLS program
did not meet the performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, R5, or
R12, that the UFLS program
did not meet the performance
characteristics in Requirement

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, R5, or
R12, that the UFLS program did
not meet the performance
characteristics in Requirement
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Lower VSL

Moderate VSL

R3, and developed a
Corrective Action Plan and a
schedule for implementation
by the UFLS entities within its
area, but exceeded the
permissible time frame for
development by a period of
up to 1 month.

High VSL

R3, and developed a
Corrective Action Plan and a
schedule for implementation
by the UFLS entities within its
area, but exceeded the
permissible time frame for
development by a period
greater than 1 month but not
more than 2 months.

Severe VSL

R3, but failed to develop a
Corrective Action Plan and a
schedule for implementation by
the UFLS entities within its area.

OR

The Planning Coordinator
determined, through a UFLS
design assessment performed
under Requirement R4, 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
exceeded the permissible time
frame for development by 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, it is 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.3 to 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.3.3 and 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 develop a UFLS program, 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 each of these extreme events:
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e Loss of the entire capability of a generating station.

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

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

e Three-phase fault with failure of a circuit breaker to operate and correct
operation of a breaker failure protection system and its associated breakers.

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

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

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

D.A.3.1. Frequency shall 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. Frequency shall 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
event at each Quebec BES generator bus and associated generator
step-up transformer high-side bus

M.D.A.3. Each Planning Coordinator shall have evidence such as reports,
memorandums, e-mails, program plans, or other documentation of its UFLS
program, including the notification of the UFLS entities of implementation
schedule, that meet the criteria in Requirement D.A.3 Parts D.A.3.1 through

D.A.3.3.

D.A.4. 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 Requirement D.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 Quebec BES 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 Quebec BES 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

DA3 | N/A The Planning Coordinator The Planning Coordinator The Planning Coordinator
developed a UFLS program, developed a UFLS program developed a UFLS program
including notification of and a including notification of and a including notification of and a
schedule for implementation by | schedule for implementation by | schedule for implementation by
UFLS entities within its area, but | UFLS entities within its area, but | UFLS entities within its area, but
failed to meet one (1) of the failed to meet two (2) of the failed to meet all the
performance characteristic in performance characteristic in performance characteristic in
Parts D.A.3.1, D.A.3.2, or D.A.3.3 | Parts D.A.3.1, D.A.3.2, or D.A.3.3 | Parts D.A.3.1, D.A.3.2, and
in simulations of underfrequency | in simulations of underfrequency | D.A.3.3 in simulations of
conditions conditions 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 The Planning Coordinator The Planning Coordinator

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the UFLS program
design met the performance
characteristics in Requirement
D.A.3 but the simulation failed
to include one (1) of the items as

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

conducted and documented a
UFLS assessment at least once
every five years that determined
through dynamic simulation
whether the UFLS program
design met the performance
characteristics in Requirement
D.A.3 but the simulation failed to
include all of the items as

Page 23 of 40




PRC-006-5 — Automatic Underfrequency Load Shedding

Lower VSL

Moderate VSL

High VSL

Severe VSL

specified in Parts D.A.4.1,
D.A4.20orD.A4.3.

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
assessment at least once every
five years that determines
through dynamic simulation
whether the UFLS program
design meets the 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 used in 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 develops and documents criteria, including
consideration of historical events and 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 events were
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, memorandumes,
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
Requirement D.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. Frequency shall 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. Frequency shall 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

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 connected to the BES

D.B.3.3.2. Generating plants/facilities greater than 75 MVA (gross
aggregate nameplate rating) directly connected to 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, memorandumes,
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 years that determines through dynamic
simulation whether the UFLS program design meets the performance
characteristics in Requirement D.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 Generator Underfrequency 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. 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.

D.B.4.4. 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.

D.B.4.5. 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.

D.B.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.

D.B.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 will have dated evidence such as reports, dynamic
simulation models and results, or other dated documentation of its participation
in a coordinated UFLS design assessment with the other Planning Coordinators
demonstrating that it meets Requirement D.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 event results in system
frequency excursions below the initializing set points of the UFLS program, shall
participate in and document a coordinated event assessment with all affected
Planning Coordinators to conduct and document an assessment of the event
within one year of event actuation to evaluate: [VRF: Medium][Time Horizon:
Operations Assessment]

D.B.11.1. The performance of the UFLS equipment,
D.B.11.2 The effectiveness of 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
equipment and the effectiveness of the UFLS program per Requirement D.B.11.
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D.B.12. Each Planning Coordinator, in whose islanding event assessment (per D.B.11)
UFLS program deficiencies are identified, shall participate in and document a
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 event actuation. [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 a joint regional
review with the other Planning review with the other Planning review with the other Planning
Coordinators that developed and | Coordinators that developed and | Coordinators that developed and
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 events and 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

Page 29 of 40




PRC-006-5 — Automatic Underfrequency Load Shedding

Lower VSL

Moderate VSL

High VSL

Severe VSL

regional review to serve as a
basis for designing its UFLS
program but failed to include one
(1) of the parts as specified in
Requirement D.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 specified in
Requirement D.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 serve as a
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 every five years that
determines through dynamic
simulation whether the UFLS
program design meets the
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
whether the UFLS program
design meets the 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
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
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2 but the
simulation failed to include three
(3) 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
whether the UFLS program
design meets the 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

High VSL

Severe VSL

Interconnection at least once
every five years that determines
through dynamic simulation
whether the UFLS program
design meets the performance
characteristics in Requirement
D.B.3 for each island identified in
Requirement D.B.2

D.B.11

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
event assessment with all
Planning Coordinators whose
areas or portions of whose
areas were also included in the
same islanding event and
evaluated the parts as specified
in Requirement D.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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.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 event assessment
with all Planning Coordinators
whose areas or portions of
whose areas were also included
in the same islanding event and
evaluated the parts as specified
in Requirement D.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

resulting in system frequency
excursions below the initializing
set points of the UFLS program,
participated in and documented
a coordinated event assessment
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
one (1) of the parts as specified
in Requirement D.B.11, Parts
D.B.11.1 or D.B.11.2.

Severe VSL

excursions below the initializing
set points of the UFLS program,
failed to participate in and
document a coordinated event
assessment with all Planning
Coordinators whose areas or
portion of whose areas were also
included in the same island event
and evaluate the parts as
specified in Requirement D.B.11,
Parts D.B.11.1 and D.B.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,
participated in and documented
a coordinated event assessment
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
Requirement D.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
documented a 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
documented a 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
documented a 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 November 4, 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 November 9, 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 November 13,2014 | Adopted by 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
Requirement R9 and
R10 and addition of
new Requirement
R15.
3 August 10, 2017 Adopted by the NERC Board of Revisions to the Regional
Trustees Variance for the Quebec
Interconnection.
4 February 6, 2020 Adopted by NERC Board of Trustees | Revisions under Project
2017-07
5 TBD TBD In Version 5: 1)
Requirements R14 and R15
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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)
references to Version 3
were updated to Version 5.
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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

—

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

i ~~..\
\
Simulated Frequency Must
Remain Between the
— Overfrequency and
— Underfrequency Performance
Characteristic Curves
——— L
//’———
— -
y —
47‘ Underfrequency Trip Settings
Must Be Modeled for Generators
That Trip Above the Generator
Underfrequency Trip Modeling
Curve
0.1 1 Time (sec) 10 100

Generator Overfrequency Trip Modeling (Requirement R4 Parts 4.4-4.6)
=== Qverfrequency Performance Characteristic (Requirement R3 Part 3.2)
=23 nderfrequency Performance Characteristic (Requirement R3 Part 3.1)
36263 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<ds 4s<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 Underfrequency Trip

Modeling

Underfrequency Performance Characteristic
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t<2s t>2s t<2s 2s<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.A 3 .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 boxes was 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
need to 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
need to 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 need to implement
corrections after a deficiency is identified by a PC assessment. Requirement R15 addresses the
FERC directive by making explicit that if deficiencies are identified as a result of an assessment,
the PC shall develop a Corrective Action Plan and schedule for implementation by the UFLS
entities.

A “Corrective Action Plan” is defined in 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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Project Roadmap
WECC-0138 PRC-006-5
Automatic Underfrequency Load Shedding—RV

Electric Reliability and Security for the West

Project Roadmap

Actions Completed

1. Standard Authorization Request (SAR) Filed April 15, 2019

2. Drafting Team (DT) Solicitation May 22, 2019

3. WECC Standards Committee (WSC) approved the SAR June 18, 2019

4. DT Initial Roster Approved June 18, 2019

5. DT Meeting July 23, 2019

6. DT Meeting September 16, 2019
7. Posting 1 for Comment—Opened September 23, 2019
8. Posting 1 for Comment—Closed October 23, 2019

9. DT meeting October 28, 2019
10.  WSC—Approved for Ballot December 3, 2019
11. Ballot Pool —Opened January 7, 2020

12. Ballot Pool —Closed January 21, 2020
13. Standards Briefing January 22, 2020
14. Ballot—Opened January 23, 2020
15.  Ballot—Closed February 6, 2020
16.  WSC—Approved for WECC Board of Director Disposition March 10, 2020

17. WECC Board of Directors— Approved March 11, 2020

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103

WWW.wecc.org




Anticipated Actions

Attachment E

Proposed Date

18. Posting 1—NERC Opened May 4, 2020
19. Posting 1 —NERC Closed June 17, 2020
20. NERC Board of Trustees Approves TBD

21. NERC files at FERC TBD

22. FERC Approves TBD
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Implementation Plan
Electric Reliability and Security for the West WECC-0138 PRC-006-5

Automatic Underfrequency Load Shedding—RV

Implementation Plan

Standards Authorization Request (SAR)
The original SAR is located here.

Documentation templates will be updated for final filing.

Approvals Required

e  WECC Board of Directors March 11, 2020
e NERC Board of Trustees Pending
e FERC Pending

Effective Date

The proposed effective date is the “First day of the second quarter following regulatory approval.”

Justification of Effective Date

The project proposes replacement of Requirements R14 and R15, in their entirety, by the Regional
Variance (RV). Because the reliability task of R14 (voluntary inclusion of Transmission Owner
participation) is addressed in the RV, and because R15 does not apply to WECC entities,
implementation as of the first day of the second quarter following regulatory approval will have no

detrimental impact on reliability and imposes no undue burden on the applicable entities.

Impact on Other Standards

The Drafting Team (DT) concluded that replacement of Requirements R14 and R15 should have no
impact on other NERC Standards.

Consideration of Early Compliance

The DT sees no concerns with early compliance.

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103

WwWw.wecc.org
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Technical Justification
Electric Reliability and Security for the West WECC-0138 PRC-006-5

Automatic Underfrequency Load Shedding—RV

Overview

The WECC-0138 PRC-006-5, Automatic Underfrequency Load Shedding (PRC) Five-year Review
Drafting Team (DT) is recommending several non-substantive changes for the Regional Variance (RV).
The DT is also recommending adding Requirements R14 and R15 as requirements replaced in their
entirety by the RV..!

This posting consists of two parts: 1) this descriptive narrative, and 2) the proposed redline. Both

documents are posted on the WECC-0138 project page at the Posting 1 for Comment accordion.

The Implementation Plan and Action Plan follow this narrative.
If approved, the RV preamble in Section D.B. of the RV would read as follows:

The following Interconnection-wide Regional Variance (RV) shall be applicable in the Western
Interconnection and replaces, in their entirety, Requirements R1 through R5 and R112 through
R15.

As used in 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.

If approved, NERC may opt to update the Compliance section to NERC’s most current template.

Request to Replace Requirement R14

The DT is recommending replacement of Requirement R14 because the implied reliability task is

addressed in the RV and, as approved, R14 is ambiguous and administrative in nature.

1 Attachment G—Technical Justification was posted as supporting evidence with the single posting of this project,
Posting 1.

2 Posting 1 was originally posted stating “...Requirements R1 through R5 and R12 through R15.” (Emphasis
added.) The typographical error was discovered and corrected on January 22, 2020. The correction was noted
during the January 22, 2020, Standards Briefing and augmented by an email to the Standards Email List before the
opening of the ballot on January 23, 2020. The WECC Standards Committee addressed the correction during its
March 2020 meeting.

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103
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In FERC Order 763, FERC approved Version 1 of [PRC-006-1] because it provided, among other things,

“last resort Bulk-Power System preservation measures by establishing ... common performance
characteristics that all UFLS programs must meet. For the same reasons, [FERC approved] the
regional variance for WECC in PRC-006-1."3

Although the Commission did not directly comment on Requirement R14 in Order 763, R14 was
approved for inclusion in PRC-006-1 and remains intact in PRC-006-4.4

As approved, Requirement R14 states:

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 whether changes
will be made or reasons why changes will not be made to the following [VRF: Lower][Time

Horizon: Long-term Planning]: (Emphasis added.)

14.1. UFLS program, including a schedule for implementation
14.2. UFLS design assessment

14.3. Format and schedule of UFLS data submittal

The intent of Requirement R14 is communication with and inclusion of applicable entities beyond the
Planning Coordinator.

Requirement R14 first appears in Draft 4 of PRC-006-1 (Version 1, July 24, 2010) in response to
comments received in Posting 3.5 The NERC Standard Drafting Team (SDT) included R14 to “ensure
that the [Planning Coordinators] collect and respond to comments submitted by UFLS entities on the

UFLS program, including a schedule for implementation and UFLS design assessment,”® 7 and to

3 Order 763, P.12., 2012.

4 R14 first appears in NERC’s project in PRC-006-1, Draft 4.
https://www.nerc.com/pa/Stand/Project%20200701%20Underfrequency%20Load %20Shedding %20DL/PRC-
006_redline%20to%20initial %20ballot 20100724.pdf

5 https://www.nerc.com/pa/Stand/Project%20200701%20Underfrequency%20Load %20Shedding %20DL/PRC-
006_redline%?20to%20initial%20ballot 20100724.pdf

6 “Response: The SDT added [R14] to ensure that the [PCs] collect and respond to comments submitted by

UFLS entities on the UFLS program, including a schedule for implementation and UFLS design assessment.” In
response to FirstEnergy Solutions, PRC-006-01, Posting 3, July 24, 2010. Also, “R14 has now been added to the
standard and requires a peer review of a Planning Coordinator’s design and schedule for implementation by the
UFLS Entities. Hopefully, this addresses, at least in part, the commenter’s suggestions.” In response to Wisconsin
Electric Power Company, PRC-006-01, Posting 3, July 24, 2010.

7 “Requirement R14 is designed to facilitate communication between [affected] entities.” Y-W Electric Association,
Response to Comments, PRC-006-01, Posting 4, September 23, 2019.
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ensure that the Transmission Owner (TO) and other impacted entities are included in the process.® Of
note, R14 does not mandate participation by the TO or other entities; it only affords those entities an
opportunity to be included in the process. If the NERC SDT concluded that participation by the TO or
any other applicable entity was essential to reliability, the SDT could have drafted a separate
requirement to that effect. It did not.

The SDT acknowledged the “stakeholder process could be better defined to reflect a more formalized
process,”? adding that the “standard does not preclude development of regional standards in order to

provide opportunity for all interested entities in the region to be involved.” 0

In short, the intent of Requirement R14 as stated by the SDT is to allow communication of impacted

parties while allowing for regional variation.

“Response: The SDT added [R14] to ensure that the [PCs] collect and respond to comments submitted by UFLS
entities on the UFLS program, including a schedule for implementation and UFLS design assessment.”
FirstEnergy Solutions, PRC-006-01, Posting 3, July 24, 2010. Also, “R14 has now been added to the standard and
requires a peer review of a Planning Coordinator’s design and schedule for implementation by the UFLS Entities.
Hopefully, this addresses, at least in part, the commenter’s suggestions.” Wisconsin Electric Power Company,
PRC-006-01, Posting 3, July 24, 2010.

8 “The SDT added [R14] between the initial and the second ballot to address concerns expressed that the
Distribution Providers (DP) and Transmission Owners (TO) should have a voice in the development of the
program and implementation schedule. The SDT agrees that the DPs and TOs should have a voice in the process
but in general, Planning Coordinators should be coordinating with entities in their area in fulfilling their
Functional Model roles. The SDT thinks that a response to comments is about as much as a standard can require.
Requirements for entities to be involved with each other and work together causes one entity’s compliance to be
dependent on another’s. This has generally been viewed as unacceptable by the industry. This standard does not
preclude development of regional standards in order to provide opportunity for all interested entities in the
region to be involved.” Consideration of Comments on Second Ballot—Project 2007-01 Underfrequency Load
Shedding Date of Ballot: 07/24/10-08/03/10.

9 “Requirement R8. How the UFLS entity suppose [sic] to provide data to the Planning Coordinator and when is
suppose [sic] to do that? The Planning Coordinator can make its UFLS database available within 30 days upon
request (see Requirement R7.)” // Response: The standard drafting team added a requirement to the proposed
standard to collect and respond to comments on the UFLS program, schedule for implementation and for the
collection of data for the UFLS database (Requirement R14). Comment / Response by GDS Associates, PRC-006-
01, Posting 3, July 24, 2010.

10 “Requirement R8. How the UFLS entity suppose [sic] to provide data to the Planning Coordinator and when is
suppose [sic] to do that? The Planning Coordinator can make its UFLS database available within 30 days upon
request (see Requirement R7.)” // Response: The standard drafting team added a requirement to the proposed
standard to collect and respond to comments on the UFLS program, schedule for implementation and for the
collection of data for the UFLS database (Requirement R14). Comment / Response by GDS Associates, PRC-006-
01, Posting 3, July 24, 2010.




WECC-0138 Posting 1

The RV meets the need for R14 communication.

The approved RV explicitly states that coordination with UFLS entities is part of the UFLS assessment
process. WECC’s variance requires each Planning Coordinator (PC) to “participate in a joint regional
review with the other Planning Coordinators,”!! then adopt a coordinated Interconnection-wide UFLS
program that includes “notification of and a schedule for implementation by UFLS entities within its

area.”12 UFLS entities includes TOs and Distribution Providers.

The requirement that PCs “participate in and document a coordinated UFLS design assessment” '3 14
supports this effort. In practice, in the Western Interconnection, that coordination takes place at the
UFLS Review Group (UFLSRG). Per the UFLSRG Charter, the group’s purpose is to review biennially
the WECC Off-Nominal Frequency Load Shedding Plan (Plan)* to help WECC Members meet their
compliance obligation to evaluate the Plan’s consistency according to NERC Reliability Standard PRC-
006. The UFLS Charter states that it will:

Review the [UFLS] Plan’s consistency with the requirements of NERC Standard PRC-006.
2. Conduct biennial simulations of the Plan to assess consistency with the performance
requirements of NERC Standard PRC-006.
3. Review the submitted UFLS data for consistency and accuracy of modeling. (and)
Collaborate with all applicable entities to develop an annual report of the findings of the

review and simulations. (Emphasis added.)

Within the Plan, the breadth of entities required to participate goes beyond a singular and voluntary
invitation to the TO and requires participation by any entity “required to provide off-nominal

frequency protection.”'” Thus, the RV meets and exceeds the inclusivity of R14 by opening the

1 D.B.1.

2D.B.3.

3D.B.4.,, D.B.11. and D.B.12.

14 A key component of the Coordinated Plan is data submittal by UFLS Entities. This Coordinated Plan relies on
each Balancing Authority Area’s load to determine the amount of load that must be dropped. The Balancing
Authority or its Agent(s) must coordinate among all effective UFLS Entities within its area to assure all
requirements of the Coordinated Plan are met. G. Members and Data. WECC Off-Nominal Frequency Load
Shedding Plan.

15 Within WECC, the following terms are synonymous: 1) comprehensive coordinated plan, 2) WECC Off-
Nominal Frequency Load Shedding Plan, 3) off-nominal plan, and 4) underfrequency load shedding plan.
“This Coordinated Plan includes (but is not limited to): ® Frequency set-points ® Size of corresponding load
shedding blocks (percent of connected loads) ® Intentional and total tripping delays ® Generation protection
Tie-tripping schemes ¢ Islanding schemes ® Automatic load restoration schemes ® Any other schemes that are
part of or otherwise affect this Coordinated Plan.” B. Criteria. WECC Off-Nominal Frequency Load Shedding
Plan.

16 UFLSRG Charter.

17 WECC Off-Nominal Frequency Load Shedding Plan, A. Introduction.




WECC-0138 Posting 1

coordinated process to any entity required to provide off-nominal frequency protection. Thereafter,
those entities “have agreed to follow and operate their systems in accordance with [the UFLS Plan] as

an essential element of the well-planned and operated Western Interconnection electric system.”18

In short, the RV is clear on its requirement that PCs shall coordinate, communicate, and document their
USLF-related efforts on a region-wide basis that exceeds the specifics of R14. The RV goes beyond
inclusion of the PC by opening the regionally coordinated plan to any impacted entity.

As such, R14 can be included in the list of requirements replaced in their entirety by the RV.
Unlike R14, the RV is neither administrative in nature nor ambiguous.

The WECC-0138 DT concurs with the “P81” 1 independent review team that R14 is administrative in
nature and, when contrasted with the current RV, does not enhance reliability. Further, the WECC-0138
DT finds R14 to be ambiguous.

During the “P81” process, both a NERC drafting team and an independent review team considered R14
for deletion. The independent team found the language was purely administrative and should be
deleted.? By contrast, the NERC SDT found that a provision for voluntary participation by the TO
enhanced reliability.?* The position of the NERC SDT was adopted; R14 was retained. As mentioned
above, the RV exceeds the voluntary inclusivity of R14 by including not only the TO but any impacted
entity. Thus, the intent of R14 is addressed in greater breadth within the RV and can be included in the
list of requirements replaced by the RV.

The original NERC SDT was well aware that the structure of R14 was administrative in nature but
opted to keep the language to retain the invitation for TOs to voluntarily participate in the
development process. It was retention of the TO language that the SDT believed enhanced reliability,

not the PC’s mandate to respond to comments. In response to comments during PRC-006-1 Draft 4, 15

entities pointed out the flaws of R14 (many identifying it as purely administrative) only to have the

18 WECC Off-Nominal Frequency Load Shedding Plan, A. Introduction.

19 If NERC believes that specific Reliability Standards or specific requirements within certain Standards should be
revised or removed, we invite NERC to make specific proposals to the Commission identifying the Standards or
requirements and setting forth in detail the technical basis for its belief. In addition, or in the alternative, we invite
NERC, the Regional Entities and other interested entities to propose appropriate mechanisms to identify and
remove from the Commission-approved Reliability Standards unnecessary or redundant requirements. Order
Accepting with Conditions the Electric Reliability Organization’s Petition requesting Approval of New
Enforcement Mechanisms and requiring Compliance Filing, P.81, March 15, 2012.

2 Standards Independent Experts Review Project, An Independent Review by Industry Experts, p.28.

21 PRC-006-1, Consideration of Comments on Second Ballot—Project 2007-01 Underfrequency Load Shedding
Date of Ballot: 07/24/10-08/03/10.
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NERC SDT default to the lowest common linguistic denominator —that is to leave open the TO’s

voluntary participation in an undefined process.?

By retaining the administrative structure rather than correcting it, the final requirement became
ambiguous. Requirement R14 requires the PC to “respond to written comments”; however, R14 does
not specify the process by which comments are filed or the due process associated with it. Further, the
language includes only the TO without creating a means of input for other impacted entities. The PC’s
response must be provided “before finalizing its UFLS program”; however, the period for finalization
is not stated. Finally, if no comments were received, the PC still must “respond.” Yet, the Measure

makes no accommodation for proving that no comments were received. As such, R14 is ambiguous.

In the final analysis, R14 calls for a response to comments, culled through an undefined process,

without a stated period in which to perform the task.

All this is retained so that the TO can have a voluntary invitation to participate in an undefined

process.

Because the RV meets and exceeds the TO’s invitation, and because the only remaining part of R14 is
administrative in nature, WECC’s RV can list R14 for exemption without any impact to reliability.

Request to Replace Requirement R15

The WECC-0138 DT is recommending that the WECC RV replace Requirement R15 in its entirety.
As approved, Requirement R15 states:

Each Planning Coordinator that conducts a UFLS design assessment under Requirement R4, R5,
or R12, and determined that the UFLS program does not meet the performance characteristics in
Requirement R3, shall develop a Corrective Action Plan and a schedule for implementation by
the UFLS entities within its area. (Emphasis added.)

As approved, the RV preamble states:

The following Interconnection-wide variance shall be applicable in the Western Electricity
Coordinating Council (WECC) and replace, in their entirety, Requirements R1, R2, R3, R4, R5
R11, R12, and R13.

The reliability task addressed in R15 is addressed in the RV at D.B.4 and D.B.12.

Because R15 is only triggered in conjunction with R4, R5, or R12, and because the RV specifically
replaces R4, R5, and R12 in their entirety, Requirement R15 does not apply to WECC entities under the

2 Noting that the SDT could not create the comment/response process they embedded in R14, they responded the
“SDT thinks that a response to comments is about as much as a standard can require.” Consideration of
Comments on Second Ballot—Project 2007-01 Underfrequency Load Shedding, Page 2, Summary. Date of Ballot:
07/24/10-08/03/10.
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RV. Although this practical application is in effect, R15 would be added to the preamble to clarify its
applicability. Since there would be no change in practical application of the language, there would be
no impact to reliability if the request is approved. To ensure clarity, Requirement R15 should be added
to the list of replaced requirements stated in the RV preamble.




Proposed Implementation Plan

WECC-0138 Posting 1

Standards Authorization Request (SAR)
The original SAR is located here.

Documentation templates will be updated for final filing.

Approvals Required

e WECC Board of Directors Pending as of Posting 1
e NERC Board of Trustees Pending as of Posting 1
e FERC Pending as of Posting 1

Effective Date

The proposed effective date is the “First day of the second quarter following regulatory approval.”

Justification of Effective Date

The project proposes replacement of R14 and R15, in their entirety, by the RV. Because the reliability

task of R14 (voluntary inclusion of TO participation) is addressed in the RV, and because R15 does not

apply to WECC entities, implementation as of the first day of the second quarter following regulatory

approval will have no detrimental impact on reliability and imposes no undue burden on the

applicable entities.

Impact on Other Standards

The DT concluded that replacement of Requirements R14 and R15 should have no impact on other

NERC Standards.

Consideration of Early Compliance

The DT sees no concerns with early compliance.



https://www.wecc.org/Reliability/WECC-0138%20PRC-006-3%20RV%20Five-year%20Review%20-%20SAR.pdf

WECC-0138 Posting 1

Action Plan

On September 16, 2019, the WECC-0138 PRC-006-5, Automatic Underfrequency Load Shedding Five-
year Review Drafting Team (DT) agreed by majority vote to post Posting 1 for a 30-day comment
period.

This project only reviews the WECC Regional Variance. This is a two-part posting consisting of a

descriptive narrative and a proposed redline of the Regional Variance.
The posting period will open September 23, 2019, and close October 23, 2019.

The drafting team will meet to address comments on October 28, 2019, and November 4, 2019, from
1:00 to 3:00 p.m., as needed.

Once the comment period opens, comments can be submitted using the green survey buttons on the

Submit and Review Comments accordion of the project’s home page.

For ease of navigation, documents are located on the Posting 1 for Comment accordion and may be

sorted by date using the “modified” column header.

If you have questions regarding the posting, please feel free to contact W. Shannon Black, at
(503) 307-5782.

v :
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Attachment H

\' w E C c Violation Risk Factors

Violation Severity Levels

Electric Reliébility and Security for the West WECC-0138 PRC-006-5
Automatic Underfrequency Load Shedding—RV
Violation Risk Factors

No changes were made to the Violation Risk Factors.

Violation Severity Levels

No substantive changes were made to the Violation Severity Levels.!

! Textual changes made added clarity without altering the Violation Severity Levels.

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103

WWW.wecc.org




' W E C C Attachment |

Optional Issues Table and

Electric Reliability and Security for the West Mapping Document

WECC-0138 PRC-006-5
Automatic Underfrequency Load Shedding—RV

Optional Issues Table and Mapping Document

Not Used

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103

WWW.wecc.org



Regional Reliability Standard Submittal Request

Attachment )

Region:

Western Electricity Coordinating Council

Regional Standard Number:

PRC-006-5

This project began as a review of Version 3 as reflected below.
Version 4 had no impact on this project. If approved, this
project becomes Version 5.

Regional Standard Title:

Automatic Underfrequency Load Shedding—RV

Date Submitted:

June 12, 2020

Regional Contact Name:

Steven Rueckert

Regional Contact Title:

Director of Standards

Regional Contact Telephone
Number:

(801) 883-6878

Request (check all that apply):

|:| Urgent Action

[ ]Retirement of WECC Regional Reliability Standard
[ ] Interpret an Existing Standard

[ ] Approval of a new standard

[X] Five-year Review with Updates.

[ ] withdrawal of an existing standard

Regional Reliability Standard Submittal Request




Has this action been approved by your Board of Directors:

|E Yes
|:| No

(If no please indicate date standard action is expected along with the current status (e.g., third
comment period with anticipated board approval on mm/dd/year)):

March 11, 2020, Board of Directors Resolution:
Item 2. Approve Regional Variance to PRC-006-3

Resolved, that the WECC Board of Directors, acting upon the recommendation of the WECC Standards
Committee (WSC) at the meeting of the Board on March 11, 2020, hereby approves the WECC Regional
Variance to NERC Reliability Standard PRC-006-3, Automatic Underfrequency Load Shedding, as presented
and attached.

Result: Approved

[Note: The purpose of the remaining questions is to provide NERC with the information needed
to file the regional standard(s) with FERC. The information provided may to a large degree be
used verbatim. It is extremely important for the entity submitting this form to provide sufficient
detail that clearly delineates the scope and justification of the request.]

Concise statement of the | This project is the result of a cyclical five-year review of the WECC
basis and purpose (scope) | Regional Variance (RV) to PRC-006-3.

of request:
This project updates the RV preamble clarifying:

1) Requirements R14 and R15 are not applicable within the Western
Interconnection; and,

2) Tasks assigned to Planning Coordinators (PC) are applicable
regardless of where the PCis located.

As to Requirement R14, its purpose is to ensure communication
between impacted entities. The requirement that PCs “participate in
and document a coordinated UFLS design assessment” achieves this
goal at D.B.4., D.B.11. and D.B.12.

As to Requirement R15, its purpose is to ensure Planning
Coordinators develop Corrective Action Plans in conjunction with

Regional Reliability Standard Submittal Request


https://www.wecc.org/_layouts/15/WopiFrame.aspx?sourcedoc=/Administrative/2020-03-11%20Board%20Voting%20Record.pdf&action=default&DefaultItemOpen=1

Requirements R4, R5, or R12. As approved, the RV replaces R4, R5
and R12; therefore, R15 does not apply within the Western
Interconnection. The reliability task of R15 is addressed in the RV at
D.B.4 and D.B.12.

Additional non-substantive changes were made conforming the
document to NERC’s most recent drafting and templating
conventions.

Concise statement of the | See above.
justification of the
request:

Regional Reliability Standard Submittal Request
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Order 672 Criteria
Electric Reliability and Security for the West WECC-0138 PRC-006-5

Automatic Underfrequency Load Shedding - RV

Introduction

The North American Electric Reliability Corporation (NERC) is responsible for ensuring that the
Reliability Standards, Violation Risk Factors (VRF), Violation Severity Levels (VSL), definitions,
Variances, and Interpretations developed by drafting teams are developed in accordance with NERC
processes. These standards must also meet NERC’s benchmarks for Reliability Standards, as well as

criteria for governmental approval.

In Federal Energy Regulatory Commission (FERC) Order No. 672,' FERC identified criteria that it will
use to analyze proposed Reliability Standards for approval to ensure they are just, reasonable, not
unduly discriminatory or preferential, and in the public interest. The discussion below identifies these

factors, and explains how the proposed Reliability Standard meets or exceeds the criteria.

For purposes of this filing, the use of the term Reliability Standard is synonymous with Regional

Variance, unless otherwise specified.

Designed for a Specific Goal

Proposed Reliability Standards must be designed to achieve a specified reliability goal.

The proposed Reliability Standard must address a reliability concern that falls within the requirements
of Section 215 of the Federal Power Act. That is, it must provide for the reliable operation of Bulk-
Power System facilities. It may not extend beyond reliable operation of such facilities or apply to other
facilities. Such facilities include all those necessary for operating an interconnected electric energy
transmission network, or any portion of that network, including control systems. The proposed
Reliability Standard may apply to any design of planned additions or modifications of such facilities
that is necessary to provide for reliable operation. It may also apply to Cybersecurity protection. Order
No. 672 at P 321.

Further, NERC Reliability Standards are based on certain reliability principles that define the
foundation of reliability for North American bulk power systems. Each Reliability Standard shall

enable or support one or more of the reliability principles, thereby ensuring that each standard serves a

1 FERC Order 672

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103

WwWw.wecc.org
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purpose in support of reliability of the North American bulk power systems. Each Reliability Standard
shall also be consistent with all of the reliability principles, thereby ensuring that no standard

undermines reliability through an unintended consequence. NERC Reliability Principles?
The purpose of PRC-006-5, Automatic Underfrequency Load Shedding is:

“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.”
Of the eight NERC Reliability Principles, this standard addresses Reliability Principle 1, which states:
“Interconnected bulk power systems shall be planned and operated in a coordinated manner to

perform reliably under normal and abnormal conditions as defined in the NERC Standards.”

Technically Sound

Proposed Reliability Standards must contain a technically sound method to achieve the goal.

The proposed Reliability Standard must be designed to achieve a specified reliability goal and must
contain a technically sound means to achieve this goal. Although any person may propose a topic for a
Reliability Standard to the Electric Reliability Organization (ERO), in the ERO’s process, the specific
proposed Reliability Standard should be developed initially by persons within the electric power
industry and community with a high level of technical expertise and be based on sound technical and
engineering criteria. It should be based on actual data and lessons learned from past operating
incidents, where appropriate. The process for ERO approval of a proposed Reliability Standard should
be fair and open to all interested persons. Order No. 672 at P 324.

Standard Development

This proposed Reliability Standard was developed using the NERC and WECC Reliability Standards
Development Procedures (Procedures) approved by FERC and in effect at each point in the process.
Among other things, these processes include drafting of the standard by a drafting team composed of

subject matter experts (SME); biographies of those SMEs are provided with this filing.

These processes also include repeated public iterative comment/response cycles through which
comments are received from the industry, and responses to those comments are provided by the
drafting team.

Technically Sound

This project updates the RV preamble clarifying:

2 NERC Reliability Principles
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1. Requirements R14 and R15 are not applicable within the Western Interconnection; and,
2. Tasks assigned to Planning Coordinators (PC) are applicable regardless of where the PC is
located.

Requirement R14’s purpose is to ensure communication between impacted entities. The requirement
that PCs “participate in and document a coordinated UFLS design assessment” achieves this goal at
D.B.4., D.B.11. and D.B.12.

Requirement R15’s purpose is to ensure Planning Coordinators develop Corrective Action Plans in
conjunction with Requirements R4, R5, or R12. As approved, the RV replaces R4, R5, and R12;
therefore, R15 does not apply in the Western Interconnection. The reliability task of R15 is addressed in
the RV at D.B.4 and D.B.12.

Additional non-substantive changes were made conforming the document to NERC’s most recent

drafting and templating conventions.

Applicability

Proposed Reliability Standards must be applicable to users, owners, and operators of the bulk

power system, and not others.

The proposed Reliability Standard may impose a requirement on any user, owner, or operator of such
facilities, but not on others. Order No. 672 at P 322.

The updated Regional Variance does not change the existing Applicability section that reads as follows:
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 equipment as 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
4.3. Transmission Owners that own Elements identified in the UFLS program established

by the Planning Coordinators.

Clear and Unambiguous

Proposed Reliability Standards must be clear and unambiguous as to what is required and who is

required to comply.

W ;
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The proposed Reliability Standard should be clear and unambiguous regarding what is required and
who is required to comply. Users, owners, and operators of the Bulk-Power System must know what

they are required to do to maintain reliability. Order No. 672 at P 325.

(See above at Technically Sound.)

Understandable Consequence

Proposed Reliability Standards must include clear and understandable consequences and a range of

penalties (monetary and/or non-monetary) for a violation.

The possible consequences, including range of possible penalties, for violating a proposed Reliability
Standard should be clear and understandable by those who must comply. Order No. 672 at P> 326.

This filing does not substantively change the Violation Risk Factors (VRF) or the Violation Severity
Levels (VSL).

Measurability for Compliance

Proposed Reliability Standards must identify a clear and objective criterion or measure for

compliance, so that it can be enforced in a consistent and non-preferential manner.

There should be a clear criterion or measure of whether an entity is in compliance with a proposed
Reliability Standard. It should contain or be accompanied by an objective measure of compliance so
that it can be enforced and so that enforcement can be applied in a consistent and non-preferential
manner. Order No. 672 at P 327.

The filing does not substantively change the Measures. The word “shall” was replaced with “will”

aligning the language with NERC’s most recent drafting conventions.

Effective and Efficient

Proposed Reliability Standards should achieve a reliability goal effectively and efficiently - but

does not necessarily have to reflect “best practices” without regard to implementation cost.

The proposed Reliability Standard does not necessarily have to reflect the optimal method, or “best
practice,” for achieving its reliability goal without regard to implementation cost or historical regional
infrastructure design. It should however achieve its reliability goal effectively and efficiently. Order
No. 672 at P 328.

During the single posting of the project, no concerns were raised regarding implementation costs or

historical regional infrastructure.
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The proposed Regional Variance reaches its goals effectively and efficiently by using existing business
practices. As of this filing, forums are already created and actively pursuing the tasks required in the

variance.

Lowest Common Denominator

Proposed Reliability Standards cannot be “lowest common denominator,” i.e., cannot reflect a

compromise that does not adequately protect bulk power system reliability.

The proposed Reliability Standard must not simply reflect a compromise in the ERO’s Reliability
Standard development process based on the least effective North American practice — the so-called
“lowest common denominator” — if such practice does not adequately protect Bulk-Power System
reliability. Although the Commission will give due weight to the technical expertise of the ERO, we
will not hesitate to remand a proposed Reliability Standard if we are convinced it is not adequate to
protect reliability. Order No. 672 at P 329.

This filing does not change the previously approved reliability tasks.

Costs

Proposed Reliability Standards may consider costs to implement for smaller entities but not at
consequence of less than excellence in operating system reliability.

A proposed Reliability Standard may take into account the size of the entity that must comply with the
Reliability Standard and the cost to those entities of implementing the proposed Reliability Standard.
However, the ERO should not propose a “lowest common denominator” Reliability Standard that
would achieve less than excellence in operating system reliability solely to protect against reasonable
expenses for supporting this vital national infrastructure. For example, a small owner or operator of the
Bulk-Power System must bear the cost of complying with each Reliability Standard that applies to it.
Order No. 672 at P 330.

During the development of the project, the industry raised no such concerns.

Continent-wide and Regional Variations

Proposed Reliability Standards must be designed to apply throughout North America to the
maximum extent achievable with a single reliability standard while not favoring one area or

approach.

A proposed Reliability Standard should be designed to apply throughout the interconnected North
American Bulk-Power System, to the maximum extent this is achievable with a single Reliability
Standard. The proposed Reliability Standard should not be based on a single geographic or regional

model but should take into account geographic variations in grid characteristics, terrain, weather, and
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other such factors; it should also take into account regional variations in the organizational and
corporate structures of transmission owners and operators, variations in generation fuel type and
ownership patterns, and regional variations in market design if these affect the proposed Reliability
Standard. Order No. 672 at P 331.

In the Order 740 Remand at P4, the Commission states that:

“Reliability Standards that the ERO proposes to the Commission may include Reliability Standards that
are proposed to the ERO by a Regional Entity... When the ERO reviews a regional Reliability Standard
that would be applicable on an interconnection-wide basis and that has been proposed by a Regional
Entity organized on an interconnection-wide basis, the ERO must rebuttably presume that the regional
Reliability Standard is just, reasonable, not unduly discriminatory or preferential, and in the public
interest. In turn, the Commission must give “due weight” to the technical expertise of the ERO and of a

Regional Entity organized on an interconnection-wide basis.”

Further, regional entities may propose Regional Reliability Standards that set more stringent reliability
requirements than the NERC Reliability Standard or cover matters not covered by an existing NERC
Reliability Standard. NERC Rules of Procedure, Section 312, Regional Reliability Standards.

The proposed Regional Variance is applicable only in the Western Interconnection.

The Commission has already approved the reliability tasks covered in the Regional Variance.

No Undue Negative Effect

Proposed reliability standards should cause no undue negative effect on competition or restriction
of the grid.

As directed by section 215 of the FPA, the Commission itself will give special attention to the effect of a
proposed Reliability Standard on competition. The ERO should attempt to develop a proposed
Reliability Standard that has no undue negative effect on competition. Among other possible
considerations, a proposed Reliability Standard should not unreasonably restrict available transmission
capability on the Bulk-Power System beyond any restriction necessary for reliability and should not
limit use of the Bulk-Power System in an unduly preferential manner. It should not create an undue

advantage for one competitor over another. Order No. 672 at P 332.

The assigned drafting team does not foresee any negative impacts on competition resulting from the

proposed Regional Variance.

During the development phase of this project, the industry raised no concerns regarding competition or

restrictive use of the grid.
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Implementation of New Requirements (Effective Date)

The implementation time for the proposed Reliability Standards must be reasonable.

In considering whether a proposed Reliability Standard is just and reasonable, the Commission will
consider also the timetable for implementation of the new requirements, including how the proposal
balances any urgency in the need to implement it against the reasonableness of the time allowed for
those who must comply to develop the necessary procedures, software, facilities, staffing or other
relevant capability. Order No. 672 at P 333.

In accordance with the WECC Reliability Standards Development Procedures, an implementation plan
for the proposed Regional Variance was included with Posting 1 of this project. The plan is included as
Attachment F of this filing.

Proposed Effective Date and Justification
The proposed effective date is the “First day of the second quarter following regulatory approval.”

This filing does not alter existing Requirements. As such, approval will have no detrimental impact on
reliability, imposes no undue burden on the applicable entities, and has no impact on other NERC
Standards.

Fair and Open Process

The Reliability Standard development process must be open and fair.

Further, in considering whether a proposed Reliability Standard meets the legal standard of review, we
will entertain comments about whether the ERO implemented its Commission-approved Reliability
Standard development process for the development of the particular proposed Reliability Standard in a
proper manner, especially whether the process was open and fair. However, we caution that we will
not be sympathetic to arguments by interested parties that choose, for whatever reason, not to
participate in the ERO’s Reliability Standard development process if it is conducted in good faith in
accordance with the procedures approved by the Commission. Order No. 672 at P 334

WECKC followed the WECC Reliability Standards Development Procedures (Procedures) approved by
FERC in effect at the time of each step in the process.

In accordance with the Procedures, all drafting team meetings are open to the public.

All drafting team meetings were announced via the WECC Standards Email List for the period
prescribed in the Procedures. Notice of the meetings was provided to NERC and posted on the WECC

Calendar along with meeting minutes.

All meetings were supported by a telephone conference bridge associated with an online internet

visual capability allowing all participants to see the document(s) as they were being developed.
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Further, this team held an open-mic Standards Briefing before balloting which afforded the industry an

additional opportunity to have its questions addressed.
This project was posted once for public comment at WECC.

Comments and the associated responses are currently posted on the WECC website, on the WECC-0138
project page, under the Submit and Review Comments accordion.? Responses to Comments received

were provided with this filing.

In addition to posting under the WECC Procedures, this project was also posted by NERC for 45 days

in accordance with NERC’s Rules of Procedure and NERC’s internal business practices.

Balanced with Other Vital Interests

Proposed Reliability Standards must balance with other vital public interests.

Finally, we understand that at times development of a proposed Reliability Standard may require that
a particular reliability goal must be balanced against other vital public interests, such as environmental,
social and other goals. We expect the ERO to explain any such balancing in its application for approval
of a proposed Reliability Standard. Order No. 672 at P 335.

WECC is not aware of any other vital public interests. No such balancing concerns were raised or

noted.

Consideration of Other Facts

Proposed Reliability Standards must consider any other relevant factors.

In considering whether a proposed Reliability Standard is just and reasonable, [FERC] will consider
[several] general factors, as well as other factors that are appropriate for the particular Reliability
Standard proposed. Order No. 672 at P 323.

WECC is not aware of any other general factors in need of consideration.

3 https://www.wecc.org/Standards/Pages/ WECC-0138.aspx
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Electric Reliability and Security for the West WECC-0138 PRC-006-5

Automatic Underfrequency Load Shedding—RV

Drafting Team Roster

Below please find a biographical snapshot for the members of the WECC-0138 PRC-006-5, Automatic
Underfrequency Load Shedding, WECC Regional Variance Drafting Team.

Name ' Biography
Kent Bolton Mr. Bolton has a Bachelor of Science degree in electrical engineering, power
WECC option from Brigham Young University in Provo, UT, and a Master of

Science degree in power systems engineering from the University of Idaho,
(Chair) Moscow, ID. He is a licensed Professional Engineer with the state of Utah.
He currently works for WECC as a Senior Staff Engineer in the System
Stability Planning department and participates on several WECC and NERC
work groups focused on computer modeling of power systems. Mr. Bolton
has worked at WECC since 1999 and has been a member of the WECC

Underfrequency Load Shedding Task Force since 2013.!

Diana Carlson Mrs. Carlson received her Bachelor of Science degree in electrical
engineering and her Bachelor of Science degree in electronic engineering at
the Universidad Pontificia Bolivariana (UPB) in Medellin, Colombia. She also
received her Master of Science in electrical engineering at Boise State

Idaho Power?

University. She currently works for Idaho Power Company as a Senior
System Protection Engineer and is responsible for the WECC standards PRC-
002-02 and PRC-006-2. Prior to this, Ms. Carlson worked at Boise State
University as a Research Assistant for the College of Engineering. She has

worked in the electric industry since 2002.

Gary Keenan Mr. Keenan is a non-degreed Electrical Engineer receiving this title from the

Office Personnel Management D.C. office in 1994 based on recommendations
Northwest Power

Pool from peers at the Bonneville Power Administration (BPA). His career started

in the early 1970s, retiring from BPA in 2007 with 32 years of service to the

! There is no Procedural prohibition against WECC staff serving on drafting teams.
2 Although assigned as a drafting team member, Ms. Carlson was absent for all drafting team meetings.
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agency. During this time, Mr. Kennan was a principal engineer having a role
in both the Pacific Direct Current (DC) Intertie and the California Oregon
Intertie facilities along with several research and development projects by
universities and national labs. Mr. Keenan’s works as a senior engineer
include the engineering of protection schemes, the redesign of
underfrequency load shedding (UFLS), and the interconnection of large
generation facilities. Following a series of outage events in 1996, Mr. Keenan
took on a role as the Operating Engineer in the BPA Dispatch Center to
define and schedule the daily operations of the BPA transmission system
and the transfers to California. Later, Mr. Keenan became the manager of the
BPA Grid Modeling group, which provided electrical equipment data to the
regional modeling efforts and developed the system electrical models used
by BPA study engineers in both planning and operations. Management
included the oversight of the BPA computer software, the associated data
base, and the joint development of a Power World software package for use
in the industry. He was the Area Coordinator for the associated BA and
utility members in the Northwest for the regional model coordination. Since
2007 Mr. Keenan has joined the Northwest Power Pool being the Principal
Engineer in the role as the Principal System Operations Analysis. In this
capacity his work supported the membership reserve sharing program and
the expansion to include the joining of Nevada Energy, WAPA, and PS
Colorado to the Pool. He is also engaged in the NERC and WECC activities,
inverter performance, standards drafting team, and efficiency review. As the
principal, current focus is now on system adequacy in support of carbon
reduction efforts inside the NWPP footprint. And finally, to assist member
executives to understand what impacts will occur and how adequacy will be
supported for operational reliability based on a new adequacy standard in
development. His career covers 42 years in the industry working as an

Electrical Engineer.

Jay Largo

Bonneville Power

Administration

Mr. Largo is a Professional Engineer/Electrical Engineer with six years of
experience with the Bonneville Power Administration (BPA), working in the
Customer Service Engineering group, within Transmission Planning. He is
BPA’s subject matter expert for all UFLS-related matters, including PRC-006
compliance and a current member of the WECC UFLS Review Group.

Jason Parker

Western Area Power

Mr. Parker is an Electrical Engineer with eight years of Transmission
Planning experience with WAPA. Mr. Parker is WAPA’s subject matter
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expert for PRC-006 compliance and has been part of three PRC-006 WECC

Administration
audits; two representing WAPA and one as a mock auditor alongside
WECC.

Hari Singh Mr. Singh has served on multiple NERC and WECC drafting teams.

Xcel Energy - PSCO

Mr. Singh has over 20 years of experience in scoping and performing
a wide variety of electric power system performance studies for
planning and operating horizons. He is competent in reliability
planning assessments and operations planning assessments based on
steady-state and dynamic simulations. His expertise includes
verification of modeling data for N-x thermal/voltage limits analyses,
voltage and transient angular stability analyses, short-circuit,
harmonics, and switching transient analyses. Mr. Singh has an in-
depth understanding of the Western Interconnection
characteristics—including the Bulk Electric System topology,
seasonal power flow patterns, major Remedial Action Schemes
including controlled separation schemes, the coordinated
Underfrequency Load Shedding Plan, Major Path Ratings, Total
Transmission Capabilities, System Operating Limits, and

Interconnection Reliability Operating Limits.

Mr. Singh has institutional knowledge of Western Interconnection
system performance criteria and study guidelines, modeling
guidelines, Peak Reliability’s System Operating Limits methodology,
Remedial Action Scheme review processes, and Path Operator Task

Force recommendations.
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W¥ WEcc

Electric Reliability and Security for the West

Ballot Pool Members
WECC-0138 PRC-006-5
Automatic Underfrequency Load Shedding—RV

Ballot Pool Members

Title | Company | Sector  Vote Comments Created By
WECC- Tacoma Power Load-Serving Yes 0 Twila Hofer
0138 Entities (LSE)
WECC- Tacoma Power Electric Yes 0 Twila Hofer
0138 Generators
WECC- Tacoma Power Transmission Yes 0 Twila Hofer
0138 Owners
WECC- Tacoma Power Transmission Yes 0 Twila Hofer
0138 Dependent

Utilities (TDU)
WECC- Tacoma Power Electricity Yes 0 Twila Hofer
0138 Brokers,

Aggregators, and

Marketers
WECC- Salt River Project Electric Yes 0 Kevin Nielsen
0138 Generators
WECC- Southwest Power Regional Yes 0 Alan
0138 Pool Transmission Wahlstrom

Organizations

(RTO) and

Independent

System Operators

(ISO)
WECC- PacifiCorp Transmission Abstain Abstaining Suzanne
0138 Owners from this vote | Brignone
WECC- PacifiCorp Electric Abstain Abstaining Suzanne
0138 Generators from this vote | Brignone

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103
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Title | Company | Sector | Vote 'Comments  Created By
WECC- PacifiCorp LSE Abstain Abstaining Suzanne
0138 from this vote Brignone
WECC- PacifiCorp Electricity Abstain Abstaining Suzanne
0138 Brokers, from this vote Brignone
Aggregators, and
Marketers
WECC- Southern California | LSE Yes 0 Romel Aquino
0138 Edison Company
WECC- Public Utility Transmission Yes 0 Ginette
0138 District No. 1 of Owners Lacasse
Chelan County
WECC- Bonneville Power Transmission Yes 0 Kammy
0138 Administration Owners Rogers-
Holliday
WECC- Gerry Huitt Electric Yes 0 Crane,
0138 Generators Donovan
WECC- Arizona Public LS Yes 0 Vivian Vo
0138 Service Company
WECC- Arizona Public Electricity Yes 0 Chinedu
0138 Service Company Brokers, Ochonogor
Aggregators, and
Marketers
WECC- Arizona Public Electric Yes 0 Kelsi Rigby
0138 Service Company Generators
WECC- Arizona Public Transmission Yes 0 Michelle
0138 Service Company Owners Amarantos
WECC- Public Service Transmission Yes 0 Crane,
0138 Company of Owners Donovan
Colorado (Xcel
Energy)
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Title | Company | Sector | Vote Comments Created By
WECC- Sacramento Electric Yes 0 Joe Tarantino
0138 Municipal Utility Generators
District
WECC- Sacramento TDU Yes 0 Joe Tarantino
0138 Municipal Utility
District
WECC- Sacramento Transmission Yes 0 Joe Tarantino
0138 Municipal Utility Owners
District
WECC- Sacramento LSE Yes 0 Joe Tarantino
0138 Municipal Utility
District
WECC- Sacramento Electricity Yes 0 Joe Tarantino
0138 Municipal Utility Brokers,
District Aggregators, and
Marketers
WECC- Balancing Transmission Yes 0 Joe Tarantino
0138 Authority of Owners
Northern
California
WECC- Balancing Electricity Yes 0 Joe Tarantino
0138 Authority of Brokers,
Northern Aggregators, and
California Marketers
WECC- Platte River Power | Electric Yes 0 Tyson Archie
0138 Authority Generators
WECC- Platte River Power | LSE Yes 0 Wade Kiess
0138 Authority
WECC- Platte River Power | Transmission Yes 0 Matthew
0138 Authority Owners Thompson
WECC- Platte River Power | Electricity Yes 0 Sabrina Martz
0138 Authority Brokers,
Aggregators, and
Marketers
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Title | Company | Sector | Vote Comments Created By
WECC- Public Utility Electric Yes 0 Meaghan
0138 District No. 1 of Generators Connell
Chelan County
WECC- Bonneville Power LSE Yes 0 Ken
0138 Administration Lanehome
WECC- Bonneville Power Electricity Yes 0 Andrew
0138 Administration Brokers, Meyers
Aggregators, and
Marketers
WECC- Public Utility LSE Yes 0 Joyce Gundry
0138 District No. 1 of
Chelan County
WECC- Western Area Electricity Yes 0 Rosemary
0138 Power Brokers, Jones
Administration Aggregators, and
Marketers
WECC- Western Area Transmission Yes 0 sean er
0138 Power Owners
Administration
WECC- Salt River Project Electricity 0 0 Bobby Olsen
0138 Brokers,
Aggregators, and
Marketers

W




Electric Reliability and Security for the West

Attachment N

Final Ballot Results
WECC-0138 PRC-006-5
Automatic Underfrequency Load Shedding—RV

Ballot Name: WECC-0138 PRC-006-5, Automatic Underfrequency Load Shedding, Regional
Variance (RV)
Overview: This project: 1) updates the preamble indicating Requirements R14 and R15 of
the underlying standard do not apply to entities in the Western Interconnection
(WI), 2) clarifies that Planning Coordinator (PC) as used in the RV is specific to
those PCs providing PC service(s) to entities within the WI, regardless of where
the PC is located, and 3) clarifies syntax, adopts drafting conventions, and
updates the Violation Severity Level table.
Ballot Pool Open: 01/07/2020 Ballot Pool Closed:  01/21/2020
Ballot Open: 01/23/2020 Ballot Closed: 02/06/2020
Total Ballot Pool: 38 Total Votes: 37
Quorum: 97.4% Weighted Votes: 100%
Ballot Results: Pass
ota Poo ote eighted ota Did
Voting Sectors :-'... : '.-.. A... . .. ..- .'. ; ..- Absta o. . X ..~
Transmission Owners 10 9 09 9 90.0% 0 1 10 0
RTO/ISO! 1 1 0.1 1 10.0% 0 0 1 0
Load-Serving Entities 8 7 0.7 7 70.0% 0 1 8 0
TDU? 2 2 0.2 2 20.0% 0 0 2 0
Electric Generators 8 7 0.7 7 70.0% 0 1 8 0
L 9 71 07 7 | 70.0% 0 1 8 1
Large Electricity 0 0 0 0 0.0% 0 0 0 0
Small Electricity 0 0 0 0 0.0% 0 0 0 0
e 0 0 0 0 0.0% 0 0 0 0
Regional Entities 0 0 0 0 0.0% 0 0 0 0

! Regional Transmission Organizations (RTO) and Independent System Operators (ISO)
2 Transmission Dependent Utilities

3 Electricity Brokers, Aggregators, and Marketers

4 Federal, State, and Provincial Regulatory or other Government Entities

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103
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Guidance Document
WECC-0138 PRC-006-5
Automatic Underfrequency Load Shedding—RV

Electric Reliability and Security for the West

Guidance Document

Not Used

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103
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Attachment P
Minority Issues
WECC-0138 PRC-006-5
Automatic Underfrequency Load Shedding—RV

Electric Reliability and Security for the West

Minority Issues

This project was approved with a 100% affirmative ballot. No minority issues were raised during the
development process.

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103
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WECC Standards Committee Roster
Electric Reliability and Security for the West WECC-0138 PRC-006-5

Automatic Underfrequency Load Shedding—RV

WECC Standards Committee Roster

The following individuals are assigned to the WECC Standards Committee as of March 10, 2020.

Ron Sporseen, Bonneville Power Administration ...........ccccvveiiiiiinniiiniccne, SVS 1 Transmission
Richard Vine, California Independent System Operator............cccccoviiviiniiininiiinnninnen. SVS 2 RTO/ISO!
Dana Cabbell, Southern California EISOM ....coviviviuiiiiieieeieieeeeeeeteeeeeeteeeereeeeerreesseateeessveesssanes SVS 3 LSE2
Marty Hostler, Northern California POwer Agency ...........ccccvviiiiininiiiininiiiiiniccinicccnnes SVS4TDU3
Gary Nolan, Arizona Public SEIVICe .........ccccviiiiiiiiniiiiiiiiiiicc e SVS 5 Generators
Joe Tarantino, Sacramento Municipal Utility District..........c.cccoc........ SVS 6 Broker/Aggregator/Marketers
Caitlin Liotiris, Utah Association of Energy Users..........ccccocevevvinruecncncns SVS 7 Large Electricity End Users
Crystal Musselman, Proven Compliance Solutions ..............cccoeeeieeicinnnnnee. SVS 8 Small Electricity Users
Karen Olesky, Nevada Public Utility CommiSSion ..........ccccoeueveieininieiniiiiieieeeeeeieeiee, SVS 9 Gov. Entities
Steven Rueckert, WECC ..........cccooviioioiiieicccccc s SVS 10 Regional Entities
James Avery, Chail.........cccocoooieiiiiiiiiiciec s Non-Affiliated Director

! Regional Transmission Organization / Independent System Operator
2 Load-Serving Entity
3 Transmission Dependent Utility

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103
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\' WECC Attachment R

Response to Comments

Electric Reliability and Security for the West Posting 1
WECC-0138 PRC-006-5

Automatic Underfrequency Load Shedding—RV

Posting 1

The WECC-0138 PRC-006-5, Automatic Underfrequency Load Shedding—Regional Variance Drafting
Team (DT) thanks everyone who submitted comments on the proposed project.

Posting

The project was posted for comment from September 23, 2019, through October 23, 2019.

WECC distributed notice for the posting on September 19, 2019. The DT asked stakeholders to provide

feedback on the proposed document(s) through a standardized electronic template.

The posting was a two-part posting consisting of a descriptive narrative and a proposed redline of the
Regional Variance (RV). The project proposes to change the RV such that Requirements R14 and R15
are completely replaced by the RV.

Two comments were received; both were in support of the proposed changes.

Location of Comments

All comments received on the projects can be viewed in their original format on the WECC-0138 project
page under the “Submit and Review Comments” accordion.

Changes in Response to Comment

After considering comments received in Posting 1, the DT opted to make no further substantive
changes to either project.

Minority View

No minority position was expressed.

Proposed Effective Date

The proposed Implementation Plan was posted for comment as part of Posting 1.

The proposed effective date is the “First day of the second quarter following regulatory approval.”

155 North 400 West | Suite 200 | Salt Lake City, Utah 84103
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WECC-0138 Response to Comments Posting 1

Justification

Because the reliability task of R14 (voluntary inclusion of Transmission Owner (TO) participation) is
addressed in the RV, and because R15 does not apply to WECC entities, implementation as of the first
day of the second quarter following regulatory approval will have no detrimental impact on reliability

and imposes no undue burden on the applicable entities.

Impact on Other Standards
The DT concluded that replacement of R14 and R15 should have no impact on other NERC Standards.

Action Plan

On October 28, 2019, the WECC-0138 DT agreed by majority vote to forward the project to the WECC
Standards Committee (WSC) with a request for ballot. The next scheduled meeting of the WSC is
December 3, 2019, from 9:45 to 10:30 a.m.

If you have questions regarding the posting, please contact W. Shannon Black, at (503) 307-5782.

Contacts and Appeals

If you feel your comment has been omitted or overlooked, please contact W. Shannon Black, WECC
Consultant, at (503) 307-5782. In addition, there is a WECC Reliability Standards appeals process.

Commenter \ Organization
1 Andrea Jessup Bonneville Power Administration (BPA)
2 Ginette Lacasse Chelan Public Utility (CHPD)

Index to Questions, Comments, and Responses

Question

1. The Drafting Team welcomes comments on all aspects of the document.



mailto:sblack@wecc.biz

WECC-0138 Response to Comments Posting 1

1. The Drafting Team welcomes comments on all aspects of the document.

Summary Consideration: See summary in the preamble

Commenter/Comment Response

BPA BPA approved the proposed changes as written.

The DT appreciates BPA’s continued participation in the WECC Regional Reliability Standards

development process.

CHPD Thanks for the opportunity to comment
regarding the proposed PRC-006 R15 and R15
variance revisions. CHPD concurs with the

proposed changes.

The DT appreciates CHPD’s continued participation in the WECC Regional Reliability Standards

development process.




Attachment S

FERC Issues Table
WECC-0138 PRC-006-5
Automatic Underfrequency Load Shedding—RV

Electric Reliability and Security for the West

FERC Issues Table

Not Used
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Additional Supporting Documents
Electric Reliability and Security for the West WECC-0138 PRC-006-5

Automatic Underfrequency Load Shedding—RV

Additional Supporting Documents

Not Used
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Drafting Team Roster
Electric Reliability and Security for the West WECC-0138 PRC-006-5

Automatic Underfrequency Load Shedding—RV

Drafting Team Roster

Below please find a biographical snapshot for the members of the WECC-0138 PRC-006-5, Automatic
Underfrequency Load Shedding, WECC Regional Variance Drafting Team.

Name ' Biography
Kent Bolton Mr. Bolton has a Bachelor of Science degree in electrical engineering, power
WECC option from Brigham Young University in Provo, UT, and a Master of

Science degree in power systems engineering from the University of Idaho,
(Chair) Moscow, ID. He is a licensed Professional Engineer with the state of Utah.
He currently works for WECC as a Senior Staff Engineer in the System
Stability Planning department and participates on several WECC and NERC
work groups focused on computer modeling of power systems. Mr. Bolton
has worked at WECC since 1999 and has been a member of the WECC

Underfrequency Load Shedding Task Force since 2013.!

Diana Carlson Mrs. Carlson received her Bachelor of Science degree in electrical
engineering and her Bachelor of Science degree in electronic engineering at
the Universidad Pontificia Bolivariana (UPB) in Medellin, Colombia. She also
received her Master of Science in electrical engineering at Boise State

Idaho Power?

University. She currently works for Idaho Power Company as a Senior
System Protection Engineer and is responsible for the WECC standards PRC-
002-02 and PRC-006-2. Prior to this, Ms. Carlson worked at Boise State
University as a Research Assistant for the College of Engineering. She has

worked in the electric industry since 2002.

Gary Keenan Mr. Keenan is a non-degreed Electrical Engineer receiving this title from the
Office Personnel Management D.C. office in 1994 based on recommendations

Northwest Power

Pool from peers at the Bonneville Power Administration (BPA). His career started

in the early 1970s, retiring from BPA in 2007 with 32 years of service to the

! There is no Procedural prohibition against WECC staff serving on drafting teams.
2 Although assigned as a drafting team member, Ms. Carlson was absent for all drafting team meetings.
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agency. During this time, Mr. Kennan was a principal engineer having a role
in both the Pacific Direct Current (DC) Intertie and the California Oregon
Intertie facilities along with several research and development projects by
universities and national labs. Mr. Keenan’s works as a senior engineer
include the engineering of protection schemes, the redesign of
underfrequency load shedding (UFLS), and the interconnection of large
generation facilities. Following a series of outage events in 1996, Mr. Keenan
took on a role as the Operating Engineer in the BPA Dispatch Center to
define and schedule the daily operations of the BPA transmission system
and the transfers to California. Later, Mr. Keenan became the manager of the
BPA Grid Modeling group, which provided electrical equipment data to the
regional modeling efforts and developed the system electrical models used
by BPA study engineers in both planning and operations. Management
included the oversight of the BPA computer software, the associated data
base, and the joint development of a Power World software package for use
in the industry. He was the Area Coordinator for the associated BA and
utility members in the Northwest for the regional model coordination. Since
2007 Mr. Keenan has joined the Northwest Power Pool being the Principal
Engineer in the role as the Principal System Operations Analysis. In this
capacity his work supported the membership reserve sharing program and
the expansion to include the joining of Nevada Energy, WAPA, and PS
Colorado to the Pool. He is also engaged in the NERC and WECC activities,
inverter performance, standards drafting team, and efficiency review. As the
principal, current focus is now on system adequacy in support of carbon
reduction efforts inside the NWPP footprint. And finally, to assist member
executives to understand what impacts will occur and how adequacy will be
supported for operational reliability based on a new adequacy standard in
development. His career covers 42 years in the industry working as an

Electrical Engineer.

Jay Largo

Bonneville Power

Administration

Mr. Largo is a Professional Engineer/Electrical Engineer with six years of
experience with the Bonneville Power Administration (BPA), working in the
Customer Service Engineering group, within Transmission Planning. He is
BPA’s subject matter expert for all UFLS-related matters, including PRC-006
compliance and a current member of the WECC UFLS Review Group.

Jason Parker

Western Area Power

Mr. Parker is an Electrical Engineer with eight years of Transmission
Planning experience with WAPA. Mr. Parker is WAPA’s subject matter
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expert for PRC-006 compliance and has been part of three PRC-006 WECC

Administration
audits; two representing WAPA and one as a mock auditor alongside
WECC.

Hari Singh Mr. Singh has served on multiple NERC and WECC drafting teams.

Xcel Energy - PSCO

Mr. Singh has over 20 years of experience in scoping and performing
a wide variety of electric power system performance studies for
planning and operating horizons. He is competent in reliability
planning assessments and operations planning assessments based on
steady-state and dynamic simulations. His expertise includes
verification of modeling data for N-x thermal/voltage limits analyses,
voltage and transient angular stability analyses, short-circuit,
harmonics, and switching transient analyses. Mr. Singh has an in-
depth understanding of the Western Interconnection
characteristics—including the Bulk Electric System topology,
seasonal power flow patterns, major Remedial Action Schemes
including controlled separation schemes, the coordinated
Underfrequency Load Shedding Plan, Major Path Ratings, Total
Transmission Capabilities, System Operating Limits, and

Interconnection Reliability Operating Limits.

Mr. Singh has institutional knowledge of Western Interconnection
system performance criteria and study guidelines, modeling
guidelines, Peak Reliability’s System Operating Limits methodology,
Remedial Action Scheme review processes, and Path Operator Task

Force recommendations.
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