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UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

North American Electric Reliability ) Docket No.
Corporation )

PETITION OF THE
NORTH AMERICAN ELECTRIC RELIABILITY CORPORATION
FOR APPROVAL OF PROPOSED RELIABILITY STANDARD
TPL-001-5
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 “Commission”) regulations, the North
American Electric Reliability Corporation (“NERC”)? hereby submits for Commission approval
proposed Reliability Standard TPL-001-5 — Transmission System Planning Performance
Requirements. As discussed more fully herein, proposed Reliability Standard TPL-001-5
improves upon currently effective Reliability Standard TPL-001-4 by providing for more
comprehensive and robust planning studies, thereby improving reliability. Further, the proposed
standard addresses certain Commission directives from its Order No. 786 approving TPL-001-4.
NERC requests that the Commission approve the proposed Reliability Standard (Exhibit A) and
find that the proposed standard is just, reasonable, not unduly discriminatory or preferential, and

in the public interest. NERC also requests that the Commission approve: (i) the associated

Implementation Plan (Exhibit B); (ii) the associated Violation Risk Factors (“VRFs”) and

! 16 U.S.C. § 8240 (2018).
2 18 C.F.R. § 39.5 (2018).
3 The Commission certified NERC as the electric reliability organization (“ERQO”) in accordance with

Section 215 of the FPA on July 20, 2006. N. Am. Elec. Reliability Corp., 116 FERC { 61,062 (2006), order on reh’g
& compliance, 117 FERC 1 61,126 (2006), aff’d sub nom. Alcoa, Inc. v. FERC, 564 F.3d 1342 (D.C. Cir. 2009).

4 Transmission Planning Reliability Standards, Order No. 786, 145 FERC 1 61,051 (2013).



Violation Severity Levels (“VSLs”), which remain unchanged from TPL-001-4 (Exhibit D); and
(iii) the retirement of currently effective Reliability Standard TPL-001-4.

As required by Section 39.5(a)° of the Commission’s regulations, this Petition presents
the technical basis and purpose of the proposed Reliability Standard, a demonstration that the
proposed Reliability Standard meets the criteria identified by the Commission in Order No. 672°
(Exhibit C), and a summary of the standard development history (Exhibit G). The proposed
Reliability Standard was adopted by the NERC Board of Trustees on November 7, 2018.

This Petition is organized as follows: Section I of the Petition presents a summary of the
proposed Reliability Standard. Section Il of the Petition provides the individuals to whom notices
and communications related to the filing should be provided. Section 11l provides background on
the regulatory structure governing the Reliability Standards approval process. This section also
provides information on the development of the proposed Reliability Standard through Project
2015-10 — Single Points of Failure TPL-001 and the Commission orders and NERC activities
that informed its development. Section IV of the Petition provides a detailed discussion of the
proposed Reliability Standard and explains how the proposed standard enhances reliability by
providing for more comprehensive consideration of Protection System’ single points of failure,
known outages, and the unavailability of long lead-time equipment in planning studies. Section

V of the Petition provides a summary of the proposed implementation plan.

5 18 C.F.R. § 39.5(a).

6 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, FERC Stats. & Regs. 1 31,204, at P 262, 321-37, order on reh’g, Order No. 672-A,
FERC Stats. & Regs. 131,212 (2006).

7 Unless otherwise indicated, capitalized terms shall have the meaning set forth in the Glossary of Terms
used in NERC Reliability Standards (“NERC Glossary”),
https://www.nerc.com/pa/Stand/Glossary%200f%20Terms/Glossary_of_Terms.pdf.



I. SUMMARY

The TPL-001 Reliability Standard is one of two Transmission Planning Reliability
Standards that set forth Requirements for Planning Authorities and Transmission Planners to
develop studies of their portions of the Bulk Electric System (“BES”). The purpose of proposed
Reliability Standard TPL-001-5 is to “[e]stablish Transmission system planning performance
requirements within the planning horizon to develop a [BES] that will operate reliably over a
broad spectrum of System conditions and following a wide range of probable Contingencies.”
The proposed standard would require each Planning Authority and Transmission Planner to
perform an annual Planning Assessment® of its portion of the BES covering a number of System
conditions and Contingencies described in the standard.

The proposed standard employs a risk-based approach to the study of Contingencies and
the types of corrective action that are required if the entity’s System cannot meet the standard’s
performance requirements. This risk-based approach is carried forward from currently effective
Reliability Standard TPL-001-4. For the scenarios considered to be more commonplace
(“planning events”), the planning entity must develop a Corrective Action Plan if it determines,
through its studies, that its System would experience performance issues. For the scenarios
considered to be less commonplace but which could result in potentially severe impacts such as
Cascading (“extreme events”), the planning entity must conduct a comprehensive analysis to
understand both the potential impacts on its system and the types of actions that could reduce or
mitigate those impacts.

As discussed more fully in Section V, proposed Reliability Standard TPL-001-5 improves

upon the currently effective standard by enhancing Requirements for the study of Protection

8 “Planning Assessment” is defined in the NERC Glossary as a “documented evaluation of future
Transmission System performance and Corrective Action Plans to remedy identified deficiencies.”



System single points of failure. In this context, a Protection System “single point of failure”
refers to a non-redundant component of a Protection System that, if it failed, would affect
Normal Clearing® of faults. NERC identified this issue as a reliability risk to be addressed based
on its analysis of potential single points of failure on the BES using data obtained pursuant to a
request for data under Section 1600 of the NERC Rules of Procedure. The proposed standard
contains revisions to both the Table 1 planning event (Category P5) and extreme events (Stability
2.a-h) and the associated footnote 13 to provide for more comprehensive study of the potential
impacts of Protection System single points of failure. Planning entities would be required to take
action, consistent with currently effective TPL-001 Requirements, to address System
performance issues identified as a result of these studies.

Additionally, the proposed standard addresses two Commission directives from Order
No. 786.%° First, the proposed standard provides for a more complete consideration of factors for
selecting which known outages will be included in Near-Term Transmission Planning Horizon
studies. The modifications reflected in proposed TPL-001-5 address the Commission’s concern
that the exclusion of known outages of less than six months in TPL-001-4 could result in outages
of significant facilities not being studied.* Second, the proposed standard modifies
Requirements for Stability analysis to require an entity to assess the impact of the possible
unavailability of long lead time equipment, consistent with the entity’s spare equipment

strategy. 2

9 “Normal Clearing” is defined in the NERC Glossary as “a protection system operates as designed and the
fault is cleared in the time normally expected with proper functioning of the installed protection systems.”

1o See Order No. 786 at PP 40, 89.
u See id. at PP 41-45.
12 See id. at P 89 (directing NERC to consider such a revision upon the next review cycle of TPL-001-4).



Collectively, these revisions would help improve the quality and rigor of Planning
Assessments, thereby contributing to a more reliable Bulk-Power System (“BPS”). The proposed
standard also contains an update and a limited number of editorial revisions which improve the
readability and organization of the standard.

As discussed more fully in Section V, NERC’s proposed phased implementation plan
strikes an appropriate balance between implementing the standard in a reasonably expeditious
manner and allowing entities sufficient time to come into compliance. The proposed
implementation plan recognizes the significant coordination and work that would need to be
done to identify, study, and address potential Protection System single points of failure issues.
Under the proposed plan, the proposed standard would become effective 36 months after
regulatory approval, with additional time afforded to entities to come into compliance with
provisions related to Protection System single point of failure analysis and related Corrective
Action Plans.

For these reasons, and as discussed more fully herein, NERC respectfully requests that
the Commission approve the proposed Reliability Standard and the related elements effective as

proposed by NERC.



IL. NOTICES AND COMMUNICATIONS

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

Shamai Elstein* Howard Gugel*

Senior Counsel Senior Director of Engineering and Standards
Lauren A. Perotti* North American Electric Reliability Corporation
Counsel 3353 Peachtree Road, N.E.

North American Electric Reliability Corporation  Suite 600, North Tower

1325 G Street, N.W., Suite 600 Atlanta, GA 30326

Washington, D.C. 20005 (404) 446-2560

(202) 400-3000 (404) 446-2595 — facsimile

(202) 644-8099- facsimile howard.gugel@nerc.net

shamai.elstein@nerc.net

lauren.perotti@nerc.net

I1I. BACKGROUND

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 BPS, 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 BPS 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

new Reliability Standard that the ERO proposes should become mandatory and enforceable in

13 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.

14 16 U.S.C. § 824o.
15 Id. § 8240(b)(1).

16 1d. § 8240(d)(5).

1 18 C.F.R. § 39.5(a).



the United States, and each modification to a Reliability Standard that the ERO proposes should
be made effective.

The Commission is vested with the regulatory responsibility to approve Reliability
Standards that protect the reliability of the BPS and to ensure that 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.

B. NERC Reliability Standards Development Procedure

The proposed Reliability Standard was developed in an open and fair manner and in
accordance with the Commission-approved Reliability Standard development process.?’> NERC
develops Reliability Standards in accordance with Section 300 (Reliability Standards
Development) of its Rules of Procedure and the NERC Standard Processes Manual.?

In its order certifying NERC as the Commission’s ERO, the Commission found that
NERC’s rules provide for reasonable notice and opportunity for public comment, due process,
openness, and a balance of interests in developing Reliability Standards,?? and thus satisfy
certain of the criteria for approving Reliability Standards.? The development process is open to

any person or entity with a legitimate interest in the reliability of the BPS. NERC considers the

18 16 U.S.C. § 8240(d)(2).
19 18 C.F.R. § 39.5(c)(1).
2 Order No. 672, Rules Concerning Certification of the Electric Reliability Organization; and Procedures for

the Establishment, Approval, and Enforcement of Electric Reliability Standards, FERC Stats. & Regs. 1 31,204,
order on reh’g, Order No. 672-A, FERC Stats. & Regs. 1 31,212 (2006).

A The NERC Rules of Procedure are available at http://www.nerc.com/AboutNERC/Pages/Rules-of-
Procedure.aspx. The NERC Standard Processes Manual is available at
http://www.nerc.com/comm/SC/Documents/Appendix_3A_StandardsProcessesManual.pdf.

2 N. Am. Elec. Reliability Corp., 116 FERC 1 61,062 at P 250 (2006).
3 Order No. 672 at PP 268, 270.



comments of all stakeholders. Stakeholders must approve, and the NERC Board of Trustees must
adopt, a Reliability Standard before NERC submits the Reliability Standard to the Commission
for approval.

C. 2009 NERC Advisory, Order No. 754, and NERC Activities to Study Single
Points of Failure on Protection Systems

On March 30, 2009, NERC issued an advisory report notifying the industry that failure of
a single component of a Protection System caused three significant system disturbances in the
previous five years.?* Transmission Owners, Generation Owners, and Distribution Providers
owning Protection Systems installed on the BES were advised to address single points of failure
on their Protection Systems, when identified in routine system evaluations, to prevent N-1
transmission system contingencies from evolving into more severe or even extreme events.
These entities were also advised to begin preparing an estimate of the resource commitment
required to review, re-engineer, and develop a workable outage and construction schedule to
address single points of failure.

On September 15, 2011, the Commission issued Order No. 754 approving an
interpretation of TPL-002-0 Requirement R1.3.10.%° In this Order, the Commission stated that it
believed there is “an issue concerning the study of the non-operation of non-redundant primary
protection systems; e.g., the study of a single point of failure on protection systems.”?® To
address this concern, the Commission directed “Commission staff to meet with NERC and its

appropriate subject matter experts to explore the reliability concern, including where it can best

2 NERC, Industry Advisory, Protection System Single Point of Failure (Mar. 20, 2009),
https://www.nerc.com/fileUploads/File/Events%20Analysis/A-2009-03-30-01.pdf.
% Interpretation of Transmission Planning Reliability Standard, Order No. 754, 136 FERC { 61,186 (2011).

Reliability Standard TPL-002-0 was a predecessor to the currently-effective TPL-001-4 standard.
2 Id. at P 19.



be addressed, and identify any additional actions necessary to address the matter.”?” FERC also
directed NERC to “to make an informational filing...explaining whether there is a further system
protection issue that needs to be addressed and, if so, what forum and process should be used to
address that issue and what priority it should be accorded relative to other reliability initiatives
planned by NERC.”?8

In March 2012, NERC submitted an informational filing to the Commission summarizing
the results of its early work to study the issue.?® As described more fully in that filing, NERC
staff, FERC technical staff, and industry stakeholders attended a technical conference on October
24-25, 2011, the purpose of which was to focus on the Commission’s concern regarding
assessment of Protection System failures. One outcome of the 2011 technical conference was
that NERC would conduct a data collection effort to aid in assessing whether single points of
failure in protection systems pose a reliability concern. To that end, the NERC Board of Trustees
approved a request for data under Section 1600 of the NERC Rules of Procedure (the “Order No.
754 Data Request”) on August 16, 2012.%°

Over the next two years, NERC collected data from Transmission Planners. Using the
collected data, two subcommittees of the NERC Planning Committee, the System Protection and
Control Subcommittee (“SPCS”) and the System Analysis and Modeling Subcommittee

(“SAMS?”), conducted an assessment of Protection System single points of failure. The findings

z Id. at P 20.
2 Id.
23 Informational Filing of the North American Electric Reliability Corporation in Response to Order No. 754,

Docket No. RM10-6-000 (Mar. 15, 2012).

30 Request for Data or Information: Order No. 754 Single Point of Failure on Protection Systems (Aug. 16,

2012), http://www.nerc.com/pa/Stand/Pages/order_754.aspx. The process governing Requests for Data or
Information is contained in Section 1600 of the NERC Rules of Procedure,
http://www.nerc.com/AboutNERC/Pages/Rules-of-Procedure.aspx.



were presented in a September 2015 report titled Order No. 754: Assessment of Protection
System Single Points of Failure Based on the Section 1600 Data Request.3! In the report, the
SPCS and SAMS found that single points of failure on Protection Systems did pose a reliability
risk that warranted further action. The report concluded:

Analysis of the data demonstrates the existence of a reliability risk
associated with single points of failure in protection systems that
warrants further action. The analysis shows that the risk from single
point of failure is not an endemic problem and instances of single
point of failure exposure are lower on higher voltage systems.
However, the risk is sufficient to warrant further action. Risk-based
assessment should be used to identify protection systems of concern
(i.e., locations on the BES where there is a susceptibility to
cascading if a protection system single point of failure exists). Not
all failures adversely affect reliable operation of the bulk power
system. The reliability risk varies based on which component of a
protection system fails.*?

The SPCS and the SAMS recommended, after considering a variety of alternatives to
address this reliability concern, that NERC modify Reliability Standard TPL-001-4 through the
NERC standards development process. The SPCS and the SAMS concluded that this approach
best aligns with FERC Order No. 754 directives and maximizes reliability of Protection System
performance. The report recommended that three-phase faults involving Protection System
failures be assessed as an extreme event in the TPL-001 standard, as follows:

Additional emphasis in planning studies should be placed on
assessment of three-phase faults involving protection system single

points of failure. This concern (the study of protection system single
points of failure) is appropriately addressed as an extreme event in

3 NERC SPCS/SAMS, Order No. 754: Assessment of Protection System Single Points of Failure Based on
the Section 1600 Data Request (Sep. 2015) (“SPCS/SAMS Report”),
https://www.nerc.com/comm/PC/System%20Protection%20and%20Control%20Subcommittee%20SPCS%2020/FE
RC%200rder%20754%20Final%20Report%20-%20SPCS-SAMS.pdf.

NERC submitted this report to the Commission on an informational basis on October 30, 2015 in Docket
No. RM10-6-000. See Informational Filing of NERC, Assessment of Protection System Single Points of Failure,
Docket No. RM10-6-000 (Oct. 30, 2015).

%2 SPCS/SAMS Report at 11.

10



TPL-001-4 Part 4.5. From TPL-001-4, Part 4.5: If the analysis
concludes there is cascading caused by the occurrence of extreme
events, an evaluation of possible actions designed to reduce the
likelihood or mitigate the consequences and adverse impacts of the
event(s) shall be conducted.®

Following the issuance of this report, NERC initiated a standards development project to
consider the specific recommendations from this report. Later, NERC expanded the scope of the
project to address two Commission directives from Order No. 786 approving TPL-001-4, as
discussed further below.

D. Order No. 786 Approving TPL-001-4

In Order No. 786, the Commission approved the currently effective version of the
transmission system planning standard, TPL-001-4. In that Order, the Commission also issued
several directives to NERC, including two relating to future standard modifications that are
addressed in proposed Reliability Standard TPL-001-5.

First, the Commission expressed concern that the six month outage duration threshold in
TPL-001-4 Requirement R1 could exclude planned maintenance outages of significant facilities
from future planning assessments. The Commission found that “planned maintenance outages of
less than six months in duration may result in relevant impacts during one or both of the seasonal
off-peak periods,” and that “[p]rudent transmission planning should consider maintenance
outages at those load levels when planned outages are performed to allow for a single element to
be taken out of service for maintenance without compromising the ability of the system to meet

demand without loss of load.”* The Commission further stated, “[a] properly planned

transmission system should ensure the known, planned removal of facilities (i.e., generation,

3 Id. at 11; see also id. at 9 (discussion of alternatives to address reliability risks).
34 Order No. 786 at P 41.

11



transmission or protection system facilities) for maintenance purposes without the loss of non-
consequential load or detrimental impacts to system reliability such as cascading, voltage
instability or uncontrolled islanding.”3® The Commission directed NERC to modify the TPL-001
standard to address this concern.

Second, while stating that NERC had met the Commission’s Order No. 693 directive to
include a spare equipment strategy for steady state analysis in TPL-001-4, the Commission found
that a spare equipment strategy for stability analysis was not addressed in the standard.® The
Commission stated that it “believes that a similar spare equipment strategy for stability analysis
should exist that requires studies to be performed for PO, P1 and P2 categories with the
conditions that the system is expected to experience during the possible unavailability of the long
lead time equipment.”®” Rather than direct a change at that time, however, the Commission
directed NERC to consider the issue during the next review cycle of TPL-001-4.%

E. Project 2015-10 Single Points of Failure TPL-001

In October 2015, NERC initiated Project 2015-10 Single Points of Failure TPL-001 to
address the Protection System single points of failure recommendations from the SPCS/SAMS
report. Subsequently, the scope of the project was expanded to add consideration of the
Commission’s Order No. 786 directives and an update to a MOD standard reference in the TPL-

001 standard. In developing the proposed standard, the standard drafting team considered the

% Id.

36 Order No. 786 at P 88. In Order No. 693, the Commission directed NERC to modify TPL-001-0 “to require
assessments of outages of critical long lead time equipment, consistent with the entity’s spare equipment strategy.”
See Mandatory Reliability Standards for the Bulk-Power System, Order No. 693 at P 1768, FERC Stats. & Regs.
31,242 (2007) (Order No. 693), order on reh’g, Order No. 693-A, 120 FERC 1 61,053 (2007). This led to the
development of TPL-001-4 Requirement R2, Part 2.1.5 addressing steady-state conditions to determine system
response when critical equipment is unavailable for a prolonged period of time.

37 Order No. 786 at P 89.

% Id.

12



discussion and recommendations of the SPCS/SAMS report on Protection System single points
of failure. The standard drafting team also considered additional recommendations developed by
the SAMS to address the two Order No. 786 directives, feedback received throughout the
standard development process, and its own experience and expertise in the subject matter area.*°

The proposed standard and implementation plan were posted once for informal comment
and three times for formal comment and ballot. The fifth draft of proposed Reliability Standard
TPL-001-5 and the associated implementation plan were approved by the ballot body on October
22, 2018. The proposed standard received a 66.69 percent approval rating, with 86.39 percent
quorum. The proposed implementation plan received a 72.44 percent approval rating, with 86.73
percent quorum. The NERC Board of Trustees adopted the proposed standard on November 7,
2018. A summary of the development history and the complete record of development is
attached to this Petition as Exhibit G.

IV. JUSTIFICATION FOR APPROVAL

As discussed in Exhibit C and below, proposed Reliability Standard TPL-001-5 satisfies
the Commission’s criteria in Order No. 672 and is just, reasonable, not unduly discriminatory or
preferential, and in the public interest. The purpose of the proposed standard is to “[e]stablish
Transmission system planning performance requirements within the planning horizon to develop
a Bulk Electric System (BES) that will operate reliability over a broad spectrum of System

conditions and following a wide range of probable Contingencies.” As with the purpose

% NERC SAMS, FERC Order 786 Directives (2016),
https://www.nerc.com/comm/PC/System%20Analysis%20and%20Modeling%20Subcommittee%20SAMS%20201/
FERC%200rder%20786%20Directives%20-%20SAMS%20White%20Paper%20-%202016-07-22.pdf.

40 The standard drafting team roster for Project 2015-10 Single Points of Failure TPL-001 is attached to this
Petition as Exhibit H.

13



statement, the applicability of the proposed standard (Planning Coordinators and Transmission
Planners) remains unchanged from the currently effective standard.

Proposed Reliability Standard TPL-001-5 improves upon the currently effective version
of the standard by revising the existing Table 1 planning and extreme events to require a more
complete, risk-based analysis of how the failure of a non-redundant component of a Protection
System would affect a planning entity’s System. The proposed standard also improves upon the
currently effective standard and addresses the Commission’s standard modification directives
from Order No. 786 by: (i) requiring a more comprehensive analysis of known outages in
planning studies; and (ii) requiring entities to consider, in Stability analysis, the impacts of the
possible unavailability of long lead time equipment, consistent with the entity’s spare equipment
strategy. Lastly, the proposed standard contains an update to a MOD standard reference and
editorial revisions to improve organization.

The proposed standard revisions and the justification for each is provided below. The
proposed revisions are shown in the TPL-001-5 redline attached to this Petition as Exhibit A.

A. Revisions to Address Studies of Single Points of Failure on Protection
Systems

Proposed Reliability Standard TPL-001-5 contains a series of revisions to help ensure
that planning entities are: (1) performing a more complete analysis of potential Protection
System single point of failure issues on their Systems; and (2) taking appropriate action to
address these concerns. The SPCS/SAMS report concluded that “the data demonstrates the
existence of a reliability risk associated with single points of failure in protection systems that
warrants further action” and that “risk-based assessment should be used to identify protection

systems of concern (i.e., locations on the BES where there is a susceptibility to cascading if a

14



protection system single point of failure exists).”#! To address this concern, proposed Reliability
Standard TPL-001-5 revises:

e the Table 1, Category P5 planning event, which would require the planning entity to
study the impact on its System of Delayed Fault Clearing*? due to the failure of a non-
redundant component of a Protection System protecting the Faulted element to operate
as designed;

e the Table 1, Stability Extreme Events 2.a-2.h, which would require the planning entity
to study the impact on its System of a three-phase fault with failure of a non-redundant
component of a Protection System resulting in Delayed Fault Clearing; and

e Table 1, footnote 13, which specifies the Protection System equipment to be considered
as part of studying the Category P5 planning event and Stability Extreme Events 2.e-
2.h.

Collectively, the proposed revisions help ensure that planning entities are performing a
risk-based assessment of the potential impacts of Protection System single points of failure that
could pose a risk to reliability. Each of these revisions in the proposed standard is discussed
below, beginning with the revisions to Table 1, footnote 13 which specify the non-redundant
Protection System components to be considered as part of planning studies.

1. Revisions to Table 1, Footnote 13
Proposed Reliability Standard TPL-001-5 employs a risk-based approach to the study of

Protection System single points of failure. Accordingly, proposed Table 1, footnote 13 is

intended to focus the planning entity’s consideration on those non-redundant components of a

4 SPCS/SAMS Report at 11.

42 “Delayed Fault Clearing” is defined in the NERC Glossary as “Fault clearing consistent with correct
operation of a breaker failure protection system and its associated breakers, or of a backup protection system with an
intentional time delay.”

15



Protection System that may, when they fail, lead to Delayed Fault Clearing when simulating the
Category P5 planning event and Stability extreme events 2.e-h.

In proposed Reliability Standard TPL-001-5, the limited set of relay functions or types in
Table 1, Footnote 13 is replaced with an expanded list of components to capture the Protection
System single point of failure concern. Guided by the SPCS/SAMS report recommendations, the
TPL-001-5 standard drafting team selected a list of components to account for: (1) those failed
non-redundant components of a Protection System that may impact one or more Protection
Systems; (2) the duration that faults remain energized until Delayed Fault Clearing; and (3) the
additional system equipment removed from service following fault clearing depending on the
specific failed non-redundant component of a Protection System. 3

Footnote 13 is revised to list four specific types of non-redundant Protection System

components, as follows:

13. For purposes of this standard, non-redundant components of a
Protection System to consider are as follows:

a. A single protective relay which responds to electrical
guantities, without an alternative (which may or may
not respond to electrical gquantities) that provides
comparable Normal Clearing times;

=

A single communications system associated with
protective functions, necessary for correct operation of
a_communication-aided protection scheme required
for Normal Clearing (an exception is a single
communications system that is both monitored and
reported at a Control Center);

A single station dc supply associated with protective
functions required for Normal Clearing (an exception

|©

43 See Technical Rationale at 4-5. Additional information regarding the selection of each particular
component is available in the Technical Rationale on pages 5-10.
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is a single station dc supply that is both monitored and
reported at a Control Center for both low voltage and

open circuit);

A single control circuitry (including auxiliary relays
and lockout relays) associated with protective
functions, from the dc supply through and including
the trip coil(s) of the circuit breakers or other
interrupting devices, required for Normal Clearing
(the trip coil may be excluded if it is both monitored
and reported at a Control Center).

|=

The revised Footnote 13 does not include all Protection System components in the list of
potential non-redundant components to consider. The SPCS/SAMS report described failure of
voltage or current sensing devices as having a lower level of risk of failure to trip.** The
reliability risk associated with the failure of these components is lower than the risk posed by the
failure of a Protection System component that is needed to clear a fault. Therefore, voltage or
current sensing devices are not included in the revised footnote 13. Similarly, control circuitry
whose failure does not prevent Normal Clearing of a fault, such as reclosing circuitry and
reclosing relays, is not considered under the revised footnote 13.4°

An explanation for each of the types of devices to be included in Protection System
single point of failure studies under revised footnote 13a.-d is provided below.

a) Footnote 13.a — Protective Relays

Footnote 13.a includes among the components to consider “a single protective relay
which responds to electrical quantities, without an alternative (which may or may not respond to
electrical quantities) that provides comparable Normal Clearing times.” Other Requirements

address simulation of Protection System action.*® Footnote 13.a therefore limits the potential

44 See Technical Rationale at 5; see also SPCS/SAMS Report at 7.
45 See Technical Rationale at 5.
46 See TPL-001-5 Requirement R3 Part 3.3.1 and Requirement R4 Part 4.3.1.
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single points of failure to study to those single protective relays which respond to electrical
quantities and are used for primary protection resulting in Normal Clearing. A single point of
failure in such a relay may result in the primary Protection System failing to operate properly,
leading to Delayed Fault Clearing performed by backup protective relays and/or overlapping
zonal protection.*” For footnote 13.a, an “alternative that provides comparable Normal Clearing
times” refers to a relay that results in fault clearing within the expected Normal Clearing time
period and isolates the fault by tripping similar System Elements than if the single protective
relay that is simulated to fail were to function properly. By noting that the alternative may or
may not respond to electrical quantities, Footnote 13.a accounts for those Protection System
designs in which non-redundant single protective relays which respond to electrical quantities
may be redundant to protective relays that do not respond to electrical quantities.®
b) Footnote 13.b — Communications Systems

Footnote 13.b includes among the Protection System components to consider a “a single
communications system associated with protective functions, necessary for correct operation of a
communication-aided protection scheme required for Normal Clearing (an exception is a single
communications system that is both monitored and reported at a Control Center).” Given the
increasing importance of communication-aided Protection Systems, the proper operation of the
communication system must be considered when considering potential Protection System
components to study for single points of failure concerns. A communication-aided Protection
System that may experience a single point of failure, causing it to operate improperly or not at

all, must be considered among non-redundant components.

4 Footnote 13.a does not include backup protective relays given that a single point of failure in a single
protective relay used for backup protection will not affect primary protection resulting in Normal Clearing.
48 For an example of such a design, see the Technical Rationale at 5-7.
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Footnote 13 provides that certain non-redundant components that are both monitored and
reported at a Control Center would not need to be considered as part of planning studies. This
includes the communications systems identified in footnote 13.b. The standard drafting team
considered that the monitoring and reporting of a non-redundant component to a centralized
location (i.e., the Control Center) would facilitate prompt identification and correction of
abnormal conditions to minimize the exposure to and consequence of the failed component.
Therefore, it concluded that such monitored and reported components exhibited a lower risk, on
par with being redundant, than a non-redundant component that reported to a remote location or
one whose failure might go undetected for some time.*°

C) Footnote 13.c — Station DC Supply

Footnote 13.c includes among the Protection System components to consider “a single
station dc supply associated with protective functions required for Normal Clearing (an exception
is a single station dc supply that is both monitored and reported at a Control Center for both low
voltage and open circuit).” Failure of a single station Protection System DC supply is a significant
point of failure as it will prevent the operation of all local protection, including back-up protection.
Similar to footnote 13.b, monitoring and reporting the status of the DC supply to a centralized
location can be considered a sufficient alternative to physical redundancy if the result is prompt
notification and remediation which minimizes the exposure to and consequence of DC supply
failure.

d) Footnote 13.d — Control Circuitry
Lastly, footnote 13.d would require consideration of “a single control circuitry (including

auxiliary relays and lockout relays) associated with protective functions, from the dc supply

49 Technical Rationale at 5.
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through and including the trip coil(s) of the circuit breakers or other interrupting devices,
required for Normal Clearing (the trip coil may be excluded if it is both monitored and reported
at a Control Center).” Failure of a Protection System single control circuitry is a significant point
of failure as it will prevent proper tripping and, depending upon its design and mode of failure,
may also prevent the initiation of breaker failure protection.®® Further, most, if not all,
constituent parts of the control circuitry are generally unmonitored, may fail, and may remain
undetected until periodic testing is conducted. This is particularly significant for non-redundant
auxiliary relays or lockout relays within the control circuitry because they may be used for
multiple functions, such as multiplexing trip signals for differential or breaker failure initiation.
Single control circuitry should be considered a non-redundant component of a Protection System
given that Delayed Fault Clearing, including significantly delayed remote end or backup
clearing, is expected when the non-redundant auxiliary or lockout relay device within the single
control circuitry fails.

The single control circuitry is demarcated from the DC supply through and including the
trip coil(s) for the purpose of including all devices in the control circuitry which, if failed, may
prevent proper Protection System action leading to Delayed Fault Clearing. Trip coils are
commonly employed in pairs for the purpose of incorporating redundancy to actuate the tripping
of a circuit breaker or other interrupting device. When a single trip coil is employed, monitoring
and reporting the status of the single trip coil to the Control Center can be considered as a
sufficient alternative to its physical redundancy given that prompt notification and remediation is

expected, which minimizes the risk the trip coil failure. However, all constituent parts of the

%0 Breaker failure is addressed by the Table 1, Category P4 planning event.
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single control circuit (including wires) should be included when considering whether the single
control circuit may be a non-redundant component of a Protection System.

2. Revisions to the Table 1, Category P5 Planning Event

The Category P5 event in Table 1 of proposed Reliability Standard TPL-001-5 would
require the planning entity to simulate a Contingency where a single line-to-ground fault occurs
and Delayed Fault Clearing results due to the failure of a non-redundant component of a
Protection System protecting the Faulted element to operate as designed. Stated differently, the
Protection System does not operate as designed to clear the single line-to-ground fault in the time
normally expected with proper functioning of the Protection System due to a single point of
failure. When a Protection System does not operate as designed or fails to isolate faulted
equipment within the time normally expected with its proper functioning, backup protection
capabilities must act to clear the fault. Such backup systems are designed with intentional time
delays before fault clearing. Additionally, the operation of these backup systems could result in
significant differences in final System configuration. For example, more System Elements may
be removed from service when the backup Protection System operates than may be expected
during primary Protection System operation.

Revisions are proposed to the Category P5 event to be consistent with the revisions to
footnote 13, replacing the word “relay” with the more inclusive phrase “component of a

Protection System”, as follows:
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Consistent with currently effective Reliability Standard TPL-001-4, the entity would be
required to develop a Corrective Action Plan in the event it determines that its System would be
unable to meet the performance requirements of Table 1 for the Category P5 event. Corrective
action requirements for the revised Protection System single point of failure studies are discussed
in Section IV.A.4, below.

3. Reuvisions to Table 1, Extreme Events, Stability Column Events

Consistent with the recommendations of the SPCS/SAMS report, proposed Reliability
Standard TPL-001-5 revises the Table 1 Extreme Events to place additional emphasis on
assessment of three-phase faults involving single points of failure on a Protection System. In
proposed Reliability Standard TPL-001-5, the extreme events in the Stability column of Table 1
is revised so that four distinct items, 2.e-2.h, would address study of Protection System single
points of failure in combination with three-phase faults, as follows:

Table 1, Steady State & Stability Performance Extreme Events

Stability

*k*k

2. Local or wide area events affecting the Transmission System such
as:

a. 3@ fault on generator with stuck breaker'® er-a-relay-faHure®™
resulting in Delayed Fault Clearing.
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b. 3@ fault on Transmission circuit with stuck breaker’® era
relay-failure® resulting in Delayed Fault Clearing.

c. 3@ fault on transformer with stuck breaker'® er—a—relay
failure®® resulting in Delayed Fault Clearing.

d. 3@ fault on bus section with stuck breaker® er—a—relay
failure® resulting in Delayed Fault Clearing.

e. 30 fault on generator with failure of a non-redundant
component of a Protection System™ resulting in Delayed
Fault Clearing.

f. 3@ fault on Transmission circuit with failure of a non-
redundant component of a Protection System®3 resulting in
Delayed Fault Clearing.

g. 39 fault on transformer with failure of a non-redundant
component of a Protection System™ resulting in Delayed
Fault Clearinag.

h. 3@ fault on bus section with failure of a non-redundant
component of a Protection System®® resulting in Delayed
Fault Clearing.

e:i. 3@ internal breaker fault.

£j. Other events based upon operating experience, such as
consideration of initiating events that experience suggests
may result in wide area disturbances

As demonstrated above, Table 1, Extreme Events, Stability column, items 2.a. through
2.d are revised to strike the term “relay failure.” Items 2.e through 2.h are added to address
specifically the study of a three-phase fault on a generator, Transmission circuit, transformer, or
bus section in combination with a failure of a non-redundant component of a Protection System
resulting in Delayed Fault Clearing. Footnote 13, discussed above, identifies the specific non-
redundant components of a Protection System that should be considered as part of these extreme
event studies.

As discussed in the following section, proposed Reliability Standard TPL-001-5 carries
forward requirements from TPL-001-4 relating to the action the planning entity must take in the

event its studies indicate System performance issues for this event.
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4. Corrective Action Requirements for the Revised Table 1 Category P5 and
Stability Extreme Events Items 2.e-2.h Studies

The proposed TPL-001-5 Reliability Standard, like the currently effective TPL-001-4
standard, takes a risk-based approach to System planning studies. Generally, the standard
contains more stringent corrective action requirements for the more commonplace scenarios, and
less stringent corrective action requirements for the rarest, but potentially most severe, scenarios.
This general framework is based on widely-accepted principles of cost-effective, risk-based
planning. As the Commission stated in a prior proceeding, “The Commission agrees that [the
extreme event Transmission Planning] Reliability Standard should not require improvements for
low probability events that cannot be justified.”®! The planning entity should, however, be
required to fully understand the potential impacts such events could have on its System and the
steps that could be taken to address those impacts.®? The planning entity would then use this
information to make an informed decision on the best way to plan its System for these rare
scenarios. This decision should take into account all relevant considerations. By way of example,
those considerations could include the entity’s planning priorities, the probability of the event,
and the expected impacts of the event. These considerations could also include the interests of its
customers and the entity’s ability to obtain cost recovery.

Proposed Reliability Standard TPL-001-5 carries forward this risk-based approach to the
study of Protection System single points of failure. As discussed in the previous sections, TPL-

001-5 replaces “relays” as the equipment to be studied in the Table 1, Category P5 planning

51 See Notice of Proposed Rulemaking, Mandatory Reliability Standards for the Bulk-Power System, 117
FERC 161,084 (Oct. 20, 2006) at P 1112 (proposing to approve Reliability Standard TPL-004-0 — System
Performance Following Extreme BES Events, which is a predecessor to the currently effective TPL-001-4 standard).
52 See id. and Order No. 693 at P 1836 (approving TPL-004-0 and directing NERC to modify the standard to

require, among other things, “the identification of options for reducing the probability or impacts of extreme events
that cause cascading.”)
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event and Stability extreme events items 2.e-2.h with a broader list of potentially problematic
non-redundant Protection System components. The approach to mitigation for these events
remains unchanged from currently effective TPL-001-4.

The single line-to-ground fault scenario described in the revised Category P5 planning
event is considered to be the more commonplace scenario involving Protection System single
points of failure; therefore, if the planning entity determines that its System is unable to meet the
standard’s performance requirements, it must develop a Corrective Action Plan to address the
deficiencies. Requirement R2.7 in proposed Reliability Standard TPL-001-5 addresses
Corrective Action Plan requirements and remains substantively unchanged from the currently
effective standard. Such Corrective Action Plans for the Category P5 planning event may include
adding redundant components; however, this is only one of many alternatives for corrective
actions that planning entities may consider to achieve required System performance.

By contrast, the three phase fault scenario described in the revised Table 1, Extreme
Events, Stability column items 2.e-h is considered to be the much rarer occurrence, as discussed
further below. Like the other extreme events in the proposed standard, this scenario, while rare,
could result in more significant impacts to an entity’s System. During the development of the
proposed standard, the standard drafting team considered several alternative approaches to the
study of Protection System single points of failure with three-phase faults, particularly the type
of mitigation action that should be required by the standard. Taking into account all relevant
considerations, including industry feedback and the recommendations of the SPCS/SAMS report,
the TPL-001-5 drafting team determined that the most appropriate and cost effective approach

would be to carry forward the approach of currently effective TPL-001-4. Under this approach, if
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an entity determines that its System will experience Cascading®? as a result of a three-phase fault
scenario, “an evaluation of possible actions designed to reduce the likelihood or mitigate the
consequence(s) of the event shall be conducted.” In proposed Reliability Standard TPL-001-5,
this Requirement is carried forward in Requirement R4 Part 4.2.%* The ERO would continue to
audit compliance with this analysis provision similarly to how it is audited under the currently
effective standard, taking into account the expanded list of Protection System components
considered in the study.

The corrective action requirements for the revised single line-to-ground fault and three
phase fault scenarios fit within the risk-based framework of the TPL-001 standard. Data
collected by NERC since 2011 provides further support that this framework remains appropriate
for Protection System single points of failure studies. Like all of the “extreme event” scenarios in
this framework, the impacts of a Protection System single point of failure in combination with a
three phase fault could be severe in some cases, but are very unlikely. A historical analysis of
NERC’s data on Protection System misoperations indicates that the expected likelihood of such
an event occurring and resulting in the most severe impacts would be small. NERC recently
completed a review of over 12,000 Protection System misoperations in its Misoperation

Information Data Analysis System (“MIDAS”) database reported since 2011.% Of the over

53 Cascading is defined in the NERC Glossary as: “The uncontrolled successive loss of System Elements
triggered by an incident at any location. Cascading results in widespread electric service interruption that cannot be
restrained from sequentially spreading beyond an area predetermined by studies.”

54 This provision is unchanged from currently-effective TPL-001-4, except that it is moved from Requirement
R4 Part 4.5 to Part 4.2 in proposed TPL-001-5 for editorial reasons. Similarly, the provision applicable to steady
state extreme events analysis is moved from Requirement R3 Part 3.5 to Part 3.2.

% The ERO began to collect misoperations data in a common format beginning in 2011. Applicable entities

are currently required to report information on Protection System misoperations to NERC pursuant to a request for
data or information under Section 1600 of the NERC Rules of Procedure approved by the NERC Board of Trustees
on August 14, 2014. Previously, the PRC-004 standard contained requirements for misoperation reporting.
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12,000 Protection System misoperations in MIDAS, 28 involved three-phase faults. Of that
number, only 10 involved breakers that failed to operate (the remaining 18 involved breakers that
were slow to operate). Failure to operate potentially indicates instances of a Protection System
single point of failure. While the potential for severe impacts from such events remains, none of
the 10 failure to trip scenarios reported since 2011 resulted in events that reached the threshold
for reporting to NERC under Reliability Standard EOP-004.%

For these reasons, it remains appropriate to carry forward the risk-based mitigation
approach in currently effective Reliability Standard TPL-001-4 to the revised Protection System
single points of failure planning studies in proposed Reliability Standard TPL-001-5.

B. Revisions to Address Order No. 786 Directives

In addition to addressing reliability issues involving single points of failure on Protection
Systems, proposed Reliability Standard TPL-001-5 revises the TPL-001 standard to address two
Commission directives from Order No. 786. Under the first directive, the Commission directed
NERC to modify TPL-001-4 to address the concern that the six month threshold could exclude
planned maintenance outages of significant facilities from future planning assessments.>” Under
the second directive, the Commission directed NERC to consider whether TPL-001-4 should
contain a spare equipment strategy for Stability analysis, similar to that for steady state
analysis.>® For steady state analysis, TPL-001-4 Requirement R2 Part 2.1.5 requires studies to be

performed for PO, P1, and P2 categories with the conditions that the system is expected to

56 The EOP-004 Reliability Standard specifies Requirements for entities to report disturbances and events that
have the potential to impact the reliability of the BPS.

57 Order No 786 at P 40.

58 Id. at P 89.
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experience during the possible unavailability of the long lead-time equipment. A discussion of
the revisions in proposed TPL-001-5 to address these directives is provided below.

1. Study of Known Planned Outages

In proposed Reliability Standard TPL-001-5, NERC made several revisions to address the
Commission’s concern in Order No. 786 that the six-month threshold in TPL-001-4 Requirement
R1 Part 1.1.2 could exclude planned maintenance outages of significant facilities from future
planning assessments.*® The proposed revisions are intended to complement Reliability Standard
IRO-017-1, which requires: (1) each Reliability Coordinator to maintain an outage coordination
process within its Reliability Coordinator Area; and (2) each Planning Coordinator and
Transmission Planner to provide its Planning Assessment to impacted Reliability Coordinators
and to jointly develop solutions with its Reliability Coordinator(s) for identified issues or
conflicts with planned outages.

The proposed revisions are intended to strengthen the collaboration and consultation
between the Reliability Coordinator and the Transmission Planner or Planning Coordinator at the
outset of determining the known outages that should be assessed in the Near-Term Transmission
Planning Horizon. In developing a comprehensive approach to the study of known outages in
Planning Assessments, and one that is flexible enough to accommodate the various outage
coordination processes in use across the North America, the TPL-001-5 standard drafting team
considered the Commission’s guidance in Order No. 786, the recommendations of the NERC
SAMS, feedback received during the standard development process, as well its own experience

and subject matter expertise.

5 Id. at P 40.
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In proposed TPL-001-5, the provision relating to the assessment of known outages
(Requirement R1 Part 1.1.2) is struck from Requirement R1 and new provisions are added under
Requirement R2, Parts 2.1 and 2.4. These new provisions specify how analyses shall be assessed
and supported by studies. The relevant revisions to Requirement R2 are shown below:

R2.  Each Transmission Planner and Planning Coordinator shall
prepare an annual Planning Assessment of its portion of the
BES. This Planning Assessment shall use current or qualified
past studies (as indicated in Requirement R2, Part 2.6),
document assumptions, and document summarized results of the
steady state analyses, short circuit analyses, and Stability
analyses. [Violation Risk Factor: High] [Time Horizon: Long-
term Planning]

2.1.  For the Planning Assessment, the Near-Term Transmission
Planning Horizon portion of the steady state analysis shall
be assessed annually and be supported by current annual
studies or qualified past studies as indicated in Requirement
R2, Part 2.6. Qualifying studies need to include the
following conditions:

2.1.1. System peak Load for either Year One or year two, and
for year five.

2.1.2. System Off-Peak Load for one of the five years.

e I e hor heduled,

*k*

2.1.4. When known outage(s) of generation or Transmission
Facility(ies) are planned in the Near-Term Planning
Horizon, the impact of selected known outages on
System performance shall be assessed. These known
outage(s) shall be selected for assessment consistent with
a_documented outage coordination procedure or
technical rationale by the Planning Coordinator or
Transmission Planner. Known outage(s) shall not be
excluded solely based upon outage duration. The
assessment shall be performed for the PO and P1
categories identified in Table 1 with the System peak or
Off-Peak conditions that the System is expected to
experience when the known outage(s) are planned. This
assessment shall include, at a minimum known outages
expected to produce more severe System impacts on the
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Planning Coordinator or Transmission Planner’s portion
of the BES. Past or current studies may support the
selection of known outage(s), if the study(s) has
comparable post-Contingency System conditions and
configuration such as those following P3 or P6 category
events in Table 1.

*k*k

2.4.  For the Planning Assessment, the Near-Term Transmission
Planning Horizon portion of the Stability analysis shall be
assessed annually and be supported by current or past studies
as qualified in Requirement R2, Part 2.6. The following
studies are required:

*k*k

2.4.4. When known outage(s) of generation or Transmission
Facility(ies) are planned in the Near-Term Planning
Horizon, the impact of selected known outages on
System performance shall be assessed. These known
outage(s) shall be selected for assessment consistent with
a_documented outage coordination procedure or
technical rationale by the Planning Coordinator or
Transmission Planner. Known outage(s) shall not be
excluded solely based upon outage duration. The
assessment shall be performed for the P1 categories
identified in Table 1 with the System peak or Off-Peak
conditions that the System is expected to experience
when the known outage(s) are planned. This assessment
shall include, at a minimum, those known outages
expected to produce more severe System impacts on the
Planning Coordinator or Transmission Planner’s portion
of the BES. Past or current studies may support the
selection of known outage(s), if the study(s) has
comparable post-Contingency System conditions and
configuration such as those following P3 or P6 category
events in Table 1.

*k%x

In proposed Reliability Standard TPL-001-5, the six month outage threshold is removed.
Planning entities would instead select known outages for study based on a documented
procedure or rationale that takes into account relevant factors, but does not exclude known

planned outages based solely on the outage duration. The change to where the assessment of
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known outages is specified in the TPL-001-5 requirements better aligns the approach necessary
for the planning entities to execute their annual Planning Assessments. Further, the proposed
Requirement language recognizes the various means that Planning Coordinators and
Transmission Planners currently employ to consider the maintenance outages that could
potentially be of concern.

Under proposed Requirement R2 Parts 2.1.4 and 2.4.4., each Planning Coordinator and
Transmission Planner must have either a documented outage coordination procedure or technical
rationale to select which known outages shall be assessed as part of the steady state
(Requirement R2, Part 2.1.4) and Stability (Requirement R2, Part R2.4.4) analysis. The
documented outage coordination procedure would include consultation with the affected
Reliability Coordinator, consultation with Transmission and/or Generator Owner(s) affected by
the known outage, or application of documented outage coordination processes. The technical
rationale would include the well-reasoned technical bases for making the determination of which
known outages to assess.

Consistent with the intention of Order No. 786, the proposed provisions specify that an
entity shall not exclude known outages to be modeled based solely on the outage duration.
However, the presence of other accompanying factors, which in conjunction with outage
duration, may form a reasonable basis for supporting that the known outage need not be assessed
in the Near-Term Transmission Planning Horizon.

Under the proposed standard, an entity would be required to include, at a minimum, those
known outages expected to cause more severe System impacts, such as those that may result in
Non-Consequential Load Loss for the Table 1 Category P1 event. The Planning Coordinator and

Transmission Planner would have flexibility to use the appropriate means to assess which known
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outages are expected to be significant, and to exclude from the assessment those outages which
the Planning Coordinator and Transmission Planner do not expect to be problematic. When
selecting those known outages for study, consideration must be paid to the System conditions,
such as On-Peak or Off-Peak, that are expected during the period when the known outage is
planned. The proposed standard provides that past or current studies may support the selection of
one or more known outages, if the past or current study or studies has comparable post-
Contingency System conditions and configuration. For example, in many cases the Category P3
and P6 event study could result in the same System state as the Category P1 event with the
known outage. Such analysis, therefore, may be useful in helping to select which known outages
to study.

2. Spare Equipment Strategy for Stability Analysis

NERC also proposes revisions to address the Commission’s Order No. 786 directive to
consider adding provisions for spare equipment strategy as part of Stability analysis. In Order
No. 786, the Commission noted that TPL-001-4 Requirement R2 Part 2.1.5 requires that steady
state studies be performed for the PO, P1, and P2 categories identified in Table 1 with the
conditions that the system is expected to experience during the possible unavailability of the long
lead time equipment. The Commission stated that it believed that “a similar spare equipment
strategy for stability analysis should exist that requires studies to be performed for PO, P1 and P2
categories with the conditions that the system is expected to experience during the possible
unavailability of the long lead time equipment.” The Commission directed NERC to consider the

issue upon the next review cycle of TPL-001-4.%°

60 Order No. 786 at P 89.
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Consistent with the Commission’s Order No. 786 guidance, the standard drafting team
revised the standard to add a similar requirement for Stability analysis, as follows:

2.4.  For the Planning Assessment, the Near-Term Transmission
Planning Horizon portion of the Stability analysis shall be
assessed annually and be supported by current or past studies
as qualified in Requirement R2, Part2.6. The following
studies are required:

*k*k

2.4.5. When an entity’s spare equipment strateqy could result
in the unavailability of major Transmission equipment
that has a lead time of one year or more (such as a
transformer), the impact of this possible unavailability
on System performance shall be assessed. Based upon
this assessment, an analysis shall be performed for the
selected P1 and P2 category events identified in Table 1
for which the unavailability is expected to produce more
severe System impacts on its portion of the BES. The
analysis shall simulate the conditions that the System is
expected to experience during the possible unavailability
of the long lead time equipment.

The addition of Requirement R2, Part 2.4.5, which includes similar language to that used
for the steady-state analysis under Requirement R2, Part 2.1.5,% clarifies that the outage of long
lead time Elements has an equally important impact from a Stability standpoint as it does from a
steady-state standpoint and should be assessed commensurate with an entity’s spare equipment
strategy. While the language in the two provisions is similar, there are two important differences.

First, the Category PO event is not included because it is implied in the study. The nature
of Stability analysis is to observe the System dynamic response during and after a disturbance.
The Category PO event conditions represent the undisturbed, initial, “normal” state of the
System. Given that initial System conditions for each long-lead time Element that is removed

from service are identical between steady state and Stability analyses, the Stability analysis of

61 Corresponding editorial changes are proposed in Requirement R2, Part 2.1.5, as shown in Exhibit A.
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the PO event is implicitly assessed when conducting the steady state analysis of the PO event.
Similarly, the prerequisite for conducting the Category P1 and P2 event Stability analysis is a
System model that incorporates and is initialized as the undisturbed (PO) state of the System.
Therefore, Category PO is redundant and is appropriately omitted from Requirement R2 Part
2.4.5.

Second, proposed Reliability Standard TPL-001-5 Requirement R2 Part 2.4.5 provides
that “an analysis shall be performed for the selected P1 and P2 category events identified in
Table 1 for which the unavailability is expected to produce more severe System impacts on its
portion of the BES.” The dynamic response of the System and its ability to meet performance
requirements are expected to be more stressed for certain Category P1 and P2 category events,
topologically close to where the long-lead time Element is removed from service. Consistent
with Requirement R3 Part 3.4, those Category P1 and P2 events expected to produce more
severe System impacts are selected for Stability analysis. Additionally, prior testing and
knowledge of system performance can help to limit Stability testing to the relevant limiting
events.

C. Other Revisions

Proposed Reliability Standard TPL-001-5 also contains several other revisions not
specifically highlighted above. First, the reference to the MOD-010 and MOD-012 standard in
Requirement R1 is replaced with a reference to the MOD-032 standard, which now contains the
relevant Requirements.®? Second, references to “Special Protection System” have been replaced

with “Remedial Action Scheme,” consistent with previously-approved revisions to those defined

62 The Commission approved Reliability Standard MOD-032-1 and the retirement of Reliability Standards
MOD-010-0 and MOD-012-0 in 2014. See N. Am. Elec. Reliability Corp., Docket No. RD14-5-000 (May 1, 2014)
(delegated letter order).
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terms.® Lastly, a series of moves and formatting changes have been made to conform the
standard to the current NERC standard template. These proposed changes are shown in redline in
Exhibit A.

D. Enforceability of the Proposed Reliability Standard

The proposed Reliability Standard contains Violation Risk Factors (“VRFs”) and
Violation Severity Levels (“VSLs”) for each of the standard’s Requirements. The VRFs and
VSLs provide guidance on the way that NERC will enforce the Requirements of the proposed
Reliability Standard. The VRFs and VSLs are substantively unchanged from currently effective
Reliability Standard TPL-001-4 and continue to comport with NERC and Commission
guidelines related to their assignment.

In addition, the proposed Reliability Standard also includes Measures that support the
Requirements by clearly identifying what is required and how the Requirement will be enforced.
The Measures, which are unchanged from currently-enforceable Reliability Standard TPL-001-4,
helps ensure that the Requirements will be enforced in a clear, consistent, and non-preferential
manner and without prejudice to any party.

V. EFFECTIVE DATE

NERC respectfully requests that the Commission approve the proposed implementation
plan attached to this Petition as Exhibit B. Under the proposed implementation plan, Reliability

Standard TPL-001-5 would become effective on the first day of the first calendar quarter that is

63 In 2016, the Commission approved the revised definition of Remedial Action Scheme. See Revisions to
Emergency Operations Reliability Standards; Revisions to Undervoltage Load Shedding Reliability Standards;
Revisions to the Definition of “Remedial Action Scheme™ and Related Reliability Standards, Order No. 818, 153
FERC 161,228, at PP 24, 31 (2015). In 2016, the Commission approved the revised definition of Special Protection
System, to have the same meaning of Remedial Action Scheme. See N. Am. Elec. Reliability Corp., Docket No.
RD16-5-000 (June 23, 2016) (delegated letter order).
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36 months after regulatory approval. Reliability Standard TPL-001-4 would be retired
immediately prior to the effective date of TPL-001-5.

Under the TPL-001-5 implementation plan, entities have additional time to come into
compliance with certain Requirements related to the study of single points of failure on
Protection Systems. Specifically, planning entities would have an additional 24 months after the
effective date of the standard to develop Corrective Action Plans under Requirement R2, Part 2.7
for the Table 1 Category P5 planning event involving the non-redundant components of a
Protection System specified in Footnote 13 items a, b, ¢, and d. Further, entities shall have an
additional 72 months after the effective date of the standard to comply with the underlined part
of Requirement R2, Part 2.7 that states: “Revisions to the Corrective Action Plan(s) are allowed

in subsequent Planning Assessments but the planned System shall continue to meet the

performance requirements in Table 1.”

As explained in Exhibit B, the proposed implementation plan recognizes that Planning
Coordinators and Transmission Planners will need time to develop a procedure or technical
rationale for selecting known outages for study and for completing those planning studies.
Further, the implementation plan recognizes that Planning Coordinators and Transmission
Planners would need to engage in a substantial amount of work and coordination with asset
owners and protection engineers to perform the new Protection System single points of failure
studies and to coordinate on appropriate Corrective Action Plan measures and timetables to
address System performance issues. This is especially true in cases where Corrective Action
Plans may call for adding redundant Protection System components.

The proposed implementation plan recognizes the importance of ensuring that the

potential risks of known outages and Protection System single points of failure are being
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addressed in planning studies. Based upon the considerations described above, the proposed
implementation plan also provides a reasonable period of time for entities to come into
compliance with the proposed standard. For these reasons, NERC respectfully requests that the
Commission approve the proposed implementation plan.

VI. CONCLUSION

For the reasons set forth above, NERC respectfully requests that the Commission
approve:

» proposed Reliability Standard TPL-001-5 and associated elements included in
Exhibit A,

» the implementation plan included in Exhibit B; and

» the retirement of currently effective Reliability Standard TPL-001-4.

Respectfully submitted,

/s/ Lauren A. Perotti

Lauren A. Perotti

Counsel

North American Electric Reliability Corporation
1325 G Street, N.W., Suite 600

Washington, D.C. 20005

(202) 400-3000

(202) 644-8099- facsimile
lauren.perotti@nerc.net

Counsel for the North American Electric
Reliability Corporation

December 7, 2018
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TPL-001-5 — Transmission System Planning Performance Requirements

A. Introduction

1.
2.
3.

5.

Title: Transmission System Planning Performance Requirements
Number: TPL-001-5

Purpose: Establish Transmission system planning performance requirements
within the planning horizon to develop a Bulk Electric System (BES) that will operate
reliably over a broad spectrum of System conditions and following a wide range of
probable Contingencies.

Applicability:

4.1. Functional Entity
° Planning Coordinator.
° Transmission Planner.

Effective Date: See Implementation Plan.

B. Requirements and Measures

R1.

Mm1.

R2.

Each Transmission Planner and Planning Coordinator shall maintain System models
within its respective area for performing the studies needed to complete its Planning
Assessment. The models shall use data consistent with that provided in accordance
with the MOD-032 standard, supplemented by other sources as needed, including
items represented in the Corrective Action Plan, and shall represent projected System
conditions. This establishes Category PO as the normal System condition in Table 1.
[Violation Risk Factor: High] [Time Horizon: Long-term Planning]

1.1. System models shall represent:
1.1.1. Existing Facilities.
1.1.2. New planned Facilities and changes to existing Facilities.
1.1.3. Real and reactive Load forecasts.
1.1.4. Known commitments for Firm Transmission Service and Interchange.
1.1.5. Resources (supply or demand side) required for Load.

Each Transmission Planner and Planning Coordinator shall provide evidence, in
electronic or hard copy format, that it is maintaining System models within its
respective area, using data consistent with MOD-032, including items represented in
the Corrective Action Plan, representing projected System conditions, and that the
models represent the required information in accordance with Requirement R1.

Each Transmission Planner and Planning Coordinator shall prepare an annual Planning
Assessment of its portion of the BES. This Planning Assessment shall use current or
qualified past studies (as indicated in Requirement R2, Part 2.6), document
assumptions, and document summarized results of the steady state analyses, short
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TPL-001-5 — Transmission System Planning Performance Requirements

circuit analyses, and Stability analyses. [Violation Risk Factor: High] [Time Horizon:
Long-term Planning]

2.1.

For the Planning Assessment, the Near-Term Transmission Planning Horizon
portion of the steady state analysis shall be assessed annually and be
supported by current annual studies or qualified past studies as indicated in
Requirement R2, Part 2.6. Qualifying studies need to include the following
conditions:

2.1.1.
2.1.2.
2.1.3.

2.1.4.

System peak Load for either Year One or year two, and for year five.
System Off-Peak Load for one of the five years.

For each of the studies described in Requirement R2, Parts 2.1.1 and
2.1.2, sensitivity case(s) shall be utilized to demonstrate the impact of
changes to the basic assumptions used in the model. To accomplish
this, the sensitivity analysis in the Planning Assessment must vary one
or more of the following conditions by a sufficient amount to stress
the System within a range of credible conditions that demonstrate a
measurable change in System response :

e Real and reactive forecasted Load.
e Expected transfers.

e Expected in service dates of new or modified Transmission
Facilities.

e Reactive resource capability.
e Generation additions, retirements, or other dispatch scenarios.
e Controllable Loads and Demand Side Management.

e Duration or timing of known Transmission outages.

When known outage(s) of generation or Transmission Facility(ies) are
planned in the Near-Term Planning Horizon, the impact of selected
known outages on System performance shall be assessed. These
known outage(s) shall be selected for assessment consistent with a
documented outage coordination procedure or technical rationale by
the Planning Coordinator or Transmission Planner. Known outage(s)
shall not be excluded solely based upon outage duration. The
assessment shall be performed for the PO and P1 categories
identified in Table 1 with the System peak or Off-Peak conditions that
the System is expected to experience when the known outage(s) are
planned. This assessment shall include, at a minimum known outages
expected to produce more severe System impacts on the Planning
Coordinator or Transmission Planner’s portion of the BES. Past or
current studies may support the selection of known outage(s), if the
study(s) has comparable post-Contingency System conditions and
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2.2,

2.3.

2.4.

configuration such as those following P3 or P6 category events in
Table 1.

2.1.5. When an entity’s spare equipment strategy could result in the
unavailability of major Transmission equipment that has a lead time
of one year or more (such as a transformer), the impact of this
possible unavailability on System performance shall be assessed.
Based upon this assessment, an analysis shall be performed for the
PO, P1, and P2 categories identified in Table 1 with the conditions
that the System is expected to experience during the possible
unavailability of the long lead time equipment.

For the Planning Assessment, the Long-Term Transmission Planning Horizon
portion of the steady state analysis shall be assessed annually and be
supported by the following annual current study, supplemented with
gualified past studies as indicated in Requirement R2, Part 2.6:

2.2.1. A current study assessing expected System peak Load conditions for
one of the years in the Long-Term Transmission Planning Horizon and
the rationale for why that year was selected.

The short circuit analysis portion of the Planning Assessment shall be
conducted annually addressing the Near-Term Transmission Planning Horizon
and can be supported by current or past studies as qualified in Requirement
R2, Part 2.6. The analysis shall be used to determine whether circuit breakers
have interrupting capability for Faults that they will be expected to interrupt
using the System short circuit model with any planned generation and
Transmission Facilities in service which could impact the study area.

For the Planning Assessment, the Near-Term Transmission Planning Horizon
portion of the Stability analysis shall be assessed annually and be supported
by current or past studies as qualified in Requirement R2, Part2.6. The
following studies are required:

2.4.1. System peak Load for one of the five years. System peak Load levels
shall include a Load model which represents the expected dynamic
behavior of Loads that could impact the study area, considering the
behavior of induction motor Loads. An aggregate System Load model
which represents the overall dynamic behavior of the Load is
acceptable.

2.4.2. System Off-Peak Load for one of the five years.

2.4.3. For each of the studies described in Requirement R2, Parts 2.4.1 and
2.4.2, sensitivity case(s) shall be utilized to demonstrate the impact of
changes to the basic assumptions used in the model. To accomplish
this, the sensitivity analysis in the Planning Assessment must vary one
or more of the following conditions by a sufficient amount to stress
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2.5.

24.4.

2.4.5.

the System within a range of credible conditions that demonstrate a
measurable change in performance:

e Load level, Load forecast, or dynamic Load model assumptions.
e Expected transfers.

e Expected in service dates of new or modified Transmission
Facilities.

e Reactive resource capability.

e Generation additions, retirements, or other dispatch scenarios.

When known outage(s) of generation or Transmission Facility(ies) are
planned in the Near-Term Planning Horizon, the impact of selected
known outages on System performance shall be assessed. These
known outage(s) shall be selected for assessment consistent with a
documented outage coordination procedure or technical rationale by
the Planning Coordinator or Transmission Planner. Known outage(s)
shall not be excluded solely based upon outage duration. The
assessment shall be performed for the P1 categories identified in
Table 1 with the System peak or Off-Peak conditions that the System
is expected to experience when the known outage(s) are planned.
This assessment shall include, at a minimum, those known outages
expected to produce more severe System impacts on the Planning
Coordinator or Transmission Planner’s portion of the BES. Past or
current studies may support the selection of known outage(s), if the
study(s) has comparable post-Contingency System conditions and
configuration such as those following P3 or P6 category events in
Table 1.

When an entity’s spare equipment strategy could result in the
unavailability of major Transmission equipment that has a lead time
of one year or more (such as a transformer), the impact of this
possible unavailability on System performance shall be assessed.
Based upon this assessment, an analysis shall be performed for the
selected P1 and P2 category events identified in Table 1 for which the
unavailability is expected to produce more severe System impacts on
its portion of the BES. The analysis shall simulate the conditions that
the System is expected to experience during the possible
unavailability of the long lead time equipment.

For the Planning Assessment, the Long-Term Transmission Planning Horizon
portion of the Stability analysis shall be assessed to address the impact of
proposed material generation additions or changes in that timeframe and be
supported by current or past studies as qualified in Requirement R2, Part2.6
and shall include documentation to support the technical rationale for
determining material changes.
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2.6. Past studies may be used to support the Planning Assessment if they meet
the following requirements:

2.6.1. For steady state, short circuit, or Stability analysis: the study shall be
five calendar years old or less, unless a technical rationale can be
provided to demonstrate that the results of an older study are still
valid.

2.6.2. For steady state, short circuit, or Stability analysis: no material
changes have occurred to the System represented in the study.
Documentation to support the technical rationale for determining
material changes shall be included.

2.7. For planning events shown in Table 1, when the analysis indicates an inability
of the System to meet the performance requirements in Table 1, the Planning
Assessment shall include Corrective Action Plan(s) addressing how the
performance requirements will be met. Revisions to the Corrective Action
Plan(s) are allowed in subsequent Planning Assessments, but the planned
System shall continue to meet the performance requirements in Table 1.
Corrective Action Plan(s) do not need to be developed solely to meet the
performance requirements for a single sensitivity case analyzed in accordance
with Requirements R2, Parts 2.1.4 and 2.4.3. The Corrective Action Plan(s)
shall:

2.7.1. List System deficiencies and the associated actions needed to achieve
required System performance. Examples of such actions include:

e [nstallation, modification, retirement, or removal of Transmission
and generation Facilities and any associated equipment.

e Installation, modification, or removal of Protection Systems or
Remedial Action Schemes.

e Installation or modification of automatic generation tripping as a
response to a single or multiple Contingency to mitigate Stability
performance violations.

e |[nstallation or modification of manual and automatic generation
runback/tripping as a response to a single or multiple Contingency
to mitigate steady state performance violations.

e Use of Operating Procedures specifying how long they will be
needed as part of the Corrective Action Plan.

e Use of rate applications, DSM, new technologies, or other
initiatives.

2.7.2. Include actions to resolve performance deficiencies identified in
multiple sensitivity studies or provide a rationale for why actions
were not necessary.
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2.8.

2.7.3. |If situations arise that are beyond the control of the Transmission
Planner or Planning Coordinator that prevent the implementation of
a Corrective Action Plan in the required timeframe, then the
Transmission Planner or Planning Coordinator is permitted to utilize
Non-Consequential Load Loss and curtailment of Firm Transmission
Service to correct the situation that would normally not be permitted
in Table 1, provided that the Transmission Planner or Planning
Coordinator documents that they are taking actions to resolve the
situation. The Transmission Planner or Planning Coordinator shall
document the situation causing the problem, alternatives evaluated,
and the use of Non-Consequential Load Loss or curtailment of Firm
Transmission Service.

2.7.4. Bereviewed in subsequent annual Planning Assessments for
continued validity and implementation status of identified System
Facilities and Operating Procedures.

For short circuit analysis, if the short circuit current interrupting duty on
circuit breakers determined in Requirement R2, Part 2.3 exceeds their
Equipment Rating, the Planning Assessment shall include a Corrective Action
Plan to address the Equipment Rating violations. The Corrective Action Plan
shall:

2.8.1. List System deficiencies and the associated actions needed to achieve
required System performance.

2.8.2. Bereviewed in subsequent annual Planning Assessments for
continued validity and implementation status of identified System
Facilities and Operating Procedures.

M2. Each Transmission Planner and Planning Coordinator shall provide dated evidence,
such as electronic or hard copies of its annual Planning Assessment, that it has
prepared an annual Planning Assessment of its portion of the BES in accordance with
Requirement R2.

R3.

For the steady state portion of the Planning Assessment, each Transmission Planner
and Planning Coordinator shall perform studies for the Near-Term and Long-Term
Transmission Planning Horizons in Requirement R2, Parts 2.1, and 2.2. The studies
shall be based on computer simulation models using data provided in Requirement
R1. [Violation Risk Factor: Medium] [Time Horizon: Long-term Planning]

3.1.

3.2.

Studies shall be performed for planning events to determine whether the BES
meets the performance requirements in Table 1 based on the Contingency list
created in Requirement R3, Part 3.4.

Studies shall be performed to assess the impact of the extreme events which
are identified by the list created in Requirement R3, Part 3.5. If the analysis
concludes there is Cascading caused by the occurrence of extreme events, an
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Mm3.

R4.

3.3.

3.4.

3.5.

evaluation of possible actions designed to reduce the likelihood or mitigate
the consequences and adverse impacts of the event(s) shall be conducted.

Contingency analyses for Requirement R3, Parts 3.1 and 3.2 shall:

3.3.1. Simulate the removal of all elements that the Protection System and
other automatic controls are expected to disconnect for each
Contingency without operator intervention. The analyses shall
include the impact of subsequent:

3.3.1.1. Tripping of generators where simulations show generator
bus voltages or high side of the generation step up (GSU)
voltages are less than known or assumed minimum
generator steady state or ride through voltage limitations.
Include in the assessment any assumptions made.

3.3.1.2.  Tripping of Transmission elements where relay loadability
limits are exceeded.

3.3.2. Simulate the expected automatic operation of existing and planned
devices designed to provide steady state control of electrical system
guantities when such devices impact the study area. These devices
may include equipment such as phase-shifting transformers, load tap
changing transformers, and switched capacitors and inductors.

Those planning events in Table 1 that are expected to produce more severe
System impacts on its portion of the BES shall be identified, and a list of those
Contingencies to be evaluated for System performance in Requirement R3,
Part 3.1 created. The rationale for those Contingencies selected for evaluation
shall be available as supporting information.

3.4.1. The Planning Coordinator and Transmission Planner shall coordinate
with adjacent Planning Coordinators and Transmission Planners to
ensure that Contingencies on adjacent Systems which may impact
their Systems are included in the Contingency list.

Those extreme events in Table 1 that are expected to produce more severe
System impacts shall be identified and a list created of those events to be
evaluated in Requirement R3, Part 3.2. The rationale for those Contingencies
selected for evaluation shall be available as supporting information.

Each Transmission Planner and Planning Coordinator shall provide dated evidence,
such as electronic or hard copies of the studies utilized in preparing the Planning
Assessment, in accordance with Requirement R3.

For the Stability portion of the Planning Assessment, as described in Requirement R2,
Parts 2.4 and 2.5, each Transmission Planner and Planning Coordinator shall perform
the Contingency analyses listed in Table 1. The studies shall be based on computer
simulation models using data provided in Requirement R1.  [Violation Risk Factor:
Medium] [Time Horizon: Long-term Planning]
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4.1.

4.2,

4.3.

Studies shall be performed for planning events to determine whether the BES
meets the performance requirements in Table 1 based on the Contingency list
created in Requirement R4, Part 4.4,

4.1.1.

4.1.2.

4.1.3.

For planning event P1: No generating unit shall pull out of
synchronism. A generator being disconnected from the System by
fault clearing action or by a Remedial Action Scheme is not
considered pulling out of synchronism.

For planning events P2 through P7: When a generator pulls out of
synchronism in the simulations, the resulting apparent impedance
swings shall not result in the tripping of any Transmission system
elements other than the generating unit and its directly connected
Facilities.

For planning events P1 through P7: Power oscillations shall exhibit
acceptable damping as established by the Planning Coordinator and
Transmission Planner.

Studies shall be performed to assess the impact of the extreme events which
are identified by the list created in Requirement R4, Part 4.5. If the analysis
concludes there is Cascading caused by the occurrence of extreme events, an
evaluation of possible actions designed to reduce the likelihood or mitigate
the consequences of the event (s) shall be conducted.

Contingency analyses for Requirement R4, Parts 4.1 and 4.2 shall :

4.3.1.

4.3.2.

Simulate the removal of all elements that the Protection System and
other automatic controls are expected to disconnect for each
Contingency without operator intervention. The analyses shall
include the impact of subsequent:

4.3.1.1. Successful high speed (less than one second) reclosing and
unsuccessful high speed reclosing into a Fault where high
speed reclosing is utilized.

4.3.1.2. Tripping of generators where simulations show generator
bus voltages or high side of the GSU voltages are less than
known or assumed generator low voltage ride through
capability. Include in the assessment any assumptions
made.

4.3.1.3. Tripping of Transmission lines and transformers where
transient swings cause Protection System operation based
on generic or actual relay models.

Simulate the expected automatic operation of existing and planned
devices designed to provide dynamic control of electrical system
guantities when such devices impact the study area. These devices
may include equipment such as generation exciter control and power
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M4,

R5.

M5.

R6.

Mé.

R7.

system stabilizers, static var compensators, power flow controllers,
and DC Transmission controllers.

4.4, Those planning events in Table 1 that are expected to produce more severe
System impacts on its portion of the BES, shall be identified, and a list created
of those Contingencies to be evaluated in Requirement R4, Part 4.1. The
rationale for those Contingencies selected for evaluation shall be available as
supporting information.

4.4.1. Each Planning Coordinator and Transmission Planner shall coordinate
with adjacent Planning Coordinators and Transmission Planners to
ensure that Contingencies on adjacent Systems which may impact
their Systems are included in the Contingency list.

4.5. Those extreme events in Table 1 that are expected to produce more severe
System impacts shall be identified and a list created of those events to be
evaluated in Requirement R4, Part 4.2. The rationale for those Contingencies
selected for evaluation shall be available as supporting information.

Each Transmission Planner and Planning Coordinator shall provide dated evidence,
such as electronic or hard copies of the studies utilized in preparing the Planning
Assessment in accordance with Requirement R4.

Each Transmission Planner and Planning Coordinator shall have criteria for acceptable
System steady state voltage limits, post-Contingency voltage deviations, and the
transient voltage response for its System. For transient voltage response, the criteria
shall at a minimum, specify a low voltage level and a maximum length of time that
transient voltages may remain below that level. [Violation Risk Factor: Medium] [Time
Horizon: Long-term Planning]

Each Transmission Planner and Planning Coordinator shall provide dated evidence
such as electronic or hard copies of the documentation specifying the criteria for
acceptable System steady state voltage limits, post-Contingency voltage deviations,
and the transient voltage response for its System in accordance with Requirement R5.

Each Transmission Planner and Planning Coordinator shall define and document,
within their Planning Assessment, the criteria or methodology used in the analysis to
identify System instability for conditions such as Cascading, voltage instability, or
uncontrolled islanding. [Violation Risk Factor: Medium] [Time Horizon: Long-term
Planning]

Each Transmission Planner and Planning Coordinator shall provide dated evidence,
such as electronic or hard copies of documentation specifying the criteria or
methodology used in the analysis to identify System instability for conditions such as
Cascading, voltage instability, or uncontrolled islanding that was utilized in preparing
the Planning Assessment in accordance with Requirement R6.

Each Planning Coordinator, in conjunction with each of its Transmission Planners, shall
determine and identify each entity’s individual and joint responsibilities for
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performing the required studies for the Planning Assessment. [Violation Risk Factor:
Low] [Time Horizon: Long-term Planning]

M7. Each Planning Coordinator, in conjunction with each of its Transmission Planners, shall
provide dated documentation on roles and responsibilities, such as meeting minutes,
agreements, and e-mail correspondence that identifies that agreement has been
reached on individual and joint responsibilities for performing the required studies
and Assessments in accordance with Requirement R7.

R8. Each Planning Coordinator and Transmission Planner shall distribute its Planning
Assessment results to adjacent Planning Coordinators and adjacent Transmission
Planners within 90 calendar days of completing its Planning Assessment, and to any
functional entity that has a reliability related need and submits a written request for
the information within 30 days of such a request. [Violation Risk Factor: Medium]
[Time Horizon: Long-term Planning]

8.1. If a recipient of the Planning Assessment results provides documented
comments on the results, the respective Planning Coordinator or
Transmission Planner shall provide a documented response to that recipient
within 90 calendar days of receipt of those comments.

M8. Each Planning Coordinator and Transmission Planner shall provide evidence, such as
email notices, documentation of updated web pages, postal receipts showing
recipient and date; or a demonstration of a public posting, that it has distributed its
Planning Assessment results to adjacent Planning Coordinators and adjacent
Transmission Planners within 90 days of having completed its Planning Assessment,
and to any functional entity who has indicated a reliability need within 30 days of a
written request and that the Planning Coordinator or Transmission Planner has
provided a documented response to comments received on Planning Assessment
results within 90 calendar days of receipt of those comments in accordance with
Requirement R8.
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C. Compliance

1. Compliance Monitoring Process

1.1.

1.2.

1.3.

1.4,

1.5.

1.6.

Compliance Enforcement Authority: “Compliance Enforcement Authority”
means NERC or the Regional Entity, or any entity as otherwise designated by an
Applicable Governmental Authority, in their respective roles of monitoring
and/or enforcing compliance with mandatory and enforceable Reliability
Standards in their respective jurisdictions.

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

The applicable entity shall keep data identified in Measures M1 through M8 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.

e Each Responsible Entity shall retain evidence of each requirement in this
standard for three calendar years.

Compliance Monitoring and Enforcement Program: As defined in the NERC
Rules of Procedure, “Compliance Monitoring and Enforcement Program” refers
to the identification of the processes that will be used to evaluate data or
information for the purpose of assessing performance or outcomes with the
associated Reliability Standard.

Compliance Monitoring Period and Reset Timeframe:
Not applicable.

Compliance Monitoring and Enforcement Processes:
e Compliance Audits

e Self-Certifications

e Spot Checks

e Compliance Violation Investigations

e Self-Report

e Complaints

Additional Compliance Information

None.
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Violation Severity Levels

R1.

Lower VSL

The responsible entity’s
System model failed to
represent one of the
Requirement R1, Parts 1.1.1
through 1.1.5.

Violation Severity Levels

Moderate VSL

The responsible entity’s
System model failed to
represent two of the
Requirement R1, Parts 1.1.1
through 1.1.5.

High VSL

The responsible entity’s
System model failed to
represent three of the
Requirement R1, Parts 1.1.1
through 1.1.5.

Severe VSL

The responsible entity’s
System model failed to
represent four or more of
the Requirement R1, Parts
1.1.1 through 1.1.5.

OR

The responsible entity’s
System model did not
represent projected System
conditions as described in
Requirement R1.

OR

The responsible entity’s
System model did not use
data consistent with that
provided in accordance with
the MOD-032 standard and
other sources, including
items represented in the
Corrective Action Plan.

R2.

The responsible entity failed
to comply with Requirement
R2, Part 2.6.

The responsible entity failed
to comply with Requirement
R2, Part 2.3 or Part 2.8.

The responsible entity failed
to comply with one of the
following Parts of
Requirement R2: Part 2.1,

The responsible entity failed
to comply with two or more
of the following Parts of
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Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Part 2.2, Part 2.4, Part 2.5, or
Part 2.7.

Severe VSL

Requirement R2: Part 2.1,
Part 2.2, Part 2.4, or Part 2.7.

OR

The responsible entity does
not have a completed annual
Planning Assessment.

R3.

The responsible entity did
not identify planning events
as described in Requirement
R3, Part 3.4 or extreme
events as described in
Requirement R3, Part 3.5.

The responsible entity did
not perform studies as
specified in Requirement R3,
Part 3.1 to determine that
the BES meets the
performance requirements
for one of the categories (P2
through P7) in Table 1.

OR

The responsible entity did
not perform studies as
specified in Requirement R3,
Part 3.2 to assess the impact
of extreme events.

The responsible entity did
not perform studies as
specified in Requirement R3,
Part 3.1 to determine that
the BES meets the
performance requirements
for two of the categories (P2
through P7) in Table 1.

OR

The responsible entity did
not perform Contingency
analysis as described in

Requirement R3, Part 3.3.

The responsible entity did
not perform studies as
specified in Requirement R3,
Part 3.1 to determine that
the BES meets the
performance requirements
for three or more of the
categories (P2 through P7) in
Table 1.

OR

The responsible entity did
not perform studies to
determine that the BES
meets the performance
requirements for the PO or
P1 categories in Table 1.

OR
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Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

The responsible entity did
not base its studies on
computer simulation models
using data provided in
Requirement R1.

R4. The responsible entity did The responsible entity did The responsible entity did The responsible entity did
not identify planning events | not perform studies as not perform studies as not perform studies as
as described in Requirement | specified in Requirement R4, | specified in Requirement R4, | specified in Requirement R4,
R4, Part 4.4 or extreme Part 4.1 to determine that Part 4.1 to determine that Part 4.1 to determine that
events as described in the BES meets the the BES meets the the BES meets the
Requirement R4, Part 4.5. performance requirements performance requirements performance requirements
for one of the categories (P1 | for two of the categories (P1 | for three or more of the
through P7) in Table 1. through P7) in Table 1. categories (P1 through P7) in
OR OR Table 1.
The responsible entity did The responsible entity did OR
not perform studies as not perform Contingency The responsible entity did
specified in Requirement R4, | analysis as described in not base its studies on
Part 4.2 to assess the impact | Requirement R4, Part 4.3. computer simulation models
of extreme events. using data provided in
Requirement R1.
R5. N/A N/A N/A The responsible entity does

not have criteria for
acceptable System steady
state voltage limits, post-
Contingency voltage
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Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

deviations, or the transient
voltage response for its
System.

R6.

N/A

N/A

N/A

The responsible entity failed
to define and document the
criteria or methodology for
System instability used
within its analysis as
described in Requirement
R6.

R7.

N/A

N/A

N/A

The Planning Coordinator, in
conjunction with each of its
Transmission Planners, failed
to determine and identify
individual or joint
responsibilities for
performing required studies.

R8

The responsible entity
distributed its Planning
Assessment results to
adjacent Planning
Coordinators and adjacent
Transmission Planners but it
was more than 90 days but
less than or equal to 120

The responsible entity
distributed its Planning
Assessment results to
adjacent Planning
Coordinators and adjacent
Transmission Planners but it
was more than 120 days but
less than or equal to 130

The responsible entity
distributed its Planning
Assessment results to
adjacent Planning
Coordinators and adjacent
Transmission Planners but it
was more than 130 days but
less than or equal to 140

The responsible entity
distributed its Planning
Assessment results to
adjacent Planning
Coordinators and adjacent
Transmission Planners but it
was more than 140 days
following its completion.
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Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

days following its
completion.

OR,

The responsible entity
distributed its Planning
Assessment results to
functional entities having a
reliability related need who
requested the Planning
Assessment in writing but it
was more than 30 days but
less than or equal to 40 days
following the request.

days following its
completion.

OR,

The responsible entity
distributed its Planning
Assessment results to
functional entities having a
reliability related need who
requested the Planning
Assessment in writing but it
was more than 40 days but
less than or equal to 50 days
following the request.

days following its
completion.

OR,

The responsible entity
distributed its Planning
Assessment results to
functional entities having a
reliability related need who
requested the Planning
Assessment in writing but it
was more than 50 days but
less than or equal to 60 days
following the request.

OR

The responsible entity did
not distribute its Planning
Assessment results to
adjacent Planning
Coordinators and adjacent
Transmission Planners.

OR

The responsible entity
distributed its Planning
Assessment results to
functional entities having a
reliability related need who
requested the Planning
Assessment in writing but it
was more than 60 days
following the request.

OR

The responsible entity did
not distribute its Planning
Assessment results to
functional entities having a
reliability related need who
requested the Planning
Assessment in writing.
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D. Regional Variances
None.

E. Associated Documents
None.

Page 17 of 31



TPL-001-5 — Transmission System Planning Performance Requirements

Version History

Version

Action

Change

Tracking

0 April 1, 2005 | Effective Date New
0 February 8, BOT Approval Revised
2005
0 June 3, 2005 | Fixed reference in M1 to read TPL-001-0 Errata
R2.1
and TPL-001-0 R2.2
0 July 24, 2007 | Corrected reference in M1. to read TPL- Errata
001-0
R1 and TPL-001-0 R2.
0.1 October 29, | BOT adopted errata changes; updated Errata
2008 version number to “0.1”
0.1 May 13, FERC Approved — Updated Effective Date | Revised
2009 and Footer
1 Approved by | Revised footnote ‘b’ pursuant to FERC Revised (Project
Board of Order RM06-16-009 2010-11)
Trustees
February 17,
2011
2 August 4, Revision of TPL-001-1; includes merging Project 2006-02
2011 and upgrading requirements of TPL-001- | — complete
0, TPL-002-0, TPL-003-0, and TPL-004-0 revision
into one, single, comprehensive,
coordinated standard: TPL-001-2; and
retirement of TPL-005-0 and TPL-006-0.
2 August 4, Adopted by Board of Trustees
2011
1 April 19, FERC issued Order 762 remanding TPL-
2012 001-1, TPL-002-1b, TPL-003-1a, and TPL-
004-1. FERC also issued a NOPR
proposing to remand TPL-001-2. NERC
has been directed to revise footnote 'b' in
accordance with the directives of Order
Nos. 762 and 693.
3 February 7, Adopted by the NERC Board of Trustees.
2013
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Version

Change

Tracking

TPL-001-3 was created after the Board of
Trustees approved the revised footnote
‘b’ in TPL-002-2b, which was balloted and
appended to: TPL-001-0.1, TPL-002-0b,
TPL-003-0a, and TPL-004-0.

4 February 7, Adopted by the NERC Board of Trustees.
2013 TPL-001-4 was adopted by the Board of
Trustees as TPL-001-3, but a discrepancy
in numbering was identified and
corrected prior to filing with the
regulatory agencies.
4 October 17, FERC Order issued approving TPL-001-4
2013 (Order effective December 23, 2013).
4 May 7, 2014 | NERC Board of Trustees adopted change | Revision
to VRF in Requirement 1 from Medium to
High.
4 November FERC issued a letter order approving
26,2014 change to VRF in Requirement 1 from
Medium to High.
5 November 7, | Adopted by the NERC Board of Trustees. | Revised to
2018 address

reliability issues
as identified in
FERC Order No.
754 and Order
No. 786
directives and
update the
references to
the MOD
Reliability
Standards in
TPL-001.
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Table 1 — Steady State & Stability Performance Planning Events

Steady State & Stability:
a. The System shall remain stable. Cascading and uncontrolled islanding shall not occur.
b. Consequential Load Loss as well as generation loss is acceptable as a consequence of any event excluding PO.
c. Simulate the removal of all elements that Protection Systems and other controls are expected to automatically disconnect for each event.
d. Simulate Normal Clearing unless otherwise specified.

e. Planned System adjustments such as Transmission configuration changes and re-dispatch of generation are allowed if such adjustments
are executable within the time duration applicable to the Facility Ratings.

Steady State Only:
f. Applicable Facility Ratings shall not be exceeded.

g. System steady state voltages and post-Contingency voltage deviations shall be within acceptable limits as established by the Planning
Coordinator and the Transmission Planner.

h. Planning event PO is applicable to steady state only.

i. The response of voltage sensitive Load that is disconnected from the System by end-user equipment associated with an event shall not be
used to meet steady state performance requirements.

Stability Only:

j.  Transient voltage response shall be within acceptable limits established by the Planning Coordinator and the Transmission Planner.
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. Non-
Interruption of Consequential
Category Initial Condition Fault Type?  BES Level 3> Firm Transmission 9
. A Load Loss
Service Allowed
Allowed
PO
No Normal System None N/A EHV, HV No No
Contingency
Loss of one of the following:
1. Generator
P1 2. Transmission Circuit 30 . b
s|ng|? Normal System 3. Transformer EHV, HV No No
Contingency .
4. Shunt Device®
5. Single Pole of a DC line SLG
1. Open7|ng of a line section w/o a N/A EHV, HV NG No'2
fault
EHV No® No
P2 2. Bus Section Fault SLG
HV Yes Yes
Single Normal System
Contingency 3. Internal Breaker Fault® sLG EHV No® No
(non-Bus-tie Breaker) HV Yes Yes
4. Int | Breaker Fault (Bus-ti
nterna E reaker Fault (Bus-tie SLG EHV, HV Yes Ves
Breaker)
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Interruption of Non-
Firm Consequential
Transmission Load Loss
Service Allowed 4 Allowed

Category Initial Condition Fault Type? BES Level 3

Loss of one of the following:
1. Generator

P3 Loss of generator unit | 5 Transmission Circuit 30 EHV, HV No? Nol2
Multiple followed by System

: 3. Transformer®
Contingency | adjustments®

4. Shunt Device®

5. Single pole of a DC line SLG
Loss of multlpleléelements c;imused by EHV NGS No
a stuck breaker!®(non-Bus-tie
Breaker) attempting to clear a Fault
on one of the following:
P4 1. Generator SLG
CMuItpre 2. Transmission Circuit HV Yes Yes
ontingency Normal System 3. Transformer®
(Fault plus 4. Shunt Device®
stuck 5 Bus Secti
breakerlo) . Bus Section
6. Loss of multiple elements caused
10 _+i
by a stuck breaker'® (Bus-tie SLG EHV, HV Yes Yes

Breaker) attempting to clear a
Fault on the associated bus
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Interruption of Non-
Firm Consequential
Transmission Load Loss
Service Allowed 4 Allowed

Category Initial Condition BES Level 3

Fault Type 2

P5 Delayed Fault Clearing due to the
>aY & EHV No® No
Multiple failure of a non-redundant
Contingency component of a Protection System?3
(Fault plus protecting the Faulted element to
non- operate as designed, for one of the
component 1. Generator
. . HV Yes Yes
of a 2. Transmission Circuit
Protection 3. Transformer®
System h 6
failure to 4. Shunt Device
operate) 5. Bus Section
Loss of one of the Loss of one of the following:
PE following followed b\; 1. Transmission Circuit
Multiol System adjustments. 2.Transformer® 30 EHV, HV Yes Yes
ultiple 1. Transmission 3. Shunt Device®
Contingency Circuit ->hunt Device
(Two _ 2.Transformer °
overlapping | 5 o Device® 4. Single pole of a DC line
singles) '
4.Single pole of a DC SLG ERV, RV Yes Yes

line
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Category

P7

Multiple
Contingency

(Common
Structure)

Initial Condition

Normal System

The loss of:

1.

Any two adjacent (vertically or
horizontally) circuits on
common structure !

Loss of a bipolar DC line

Fault Type 2

SLG

BES Level 3

EHV, HV

Interruption of
Firm
Transmission
Service Allowed *

Yes

Non-
Consequential
Load Loss
Allowed

Yes
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Table 1 — Steady State & Stability Performance Extreme Events

Steady State & Stability

For all extreme events evaluated:
a. Simulate the removal of all elements that Protection Systems and automatic controls are expected to disconnect for each Contingency.
b. Simulate Normal Clearing unless otherwise specified.

Steady State Stability
1. Loss of a single generator, Transmission Circuit, single pole of a 1. With an initial condition of a single generator, Transmission
DC Line, shunt device, or transformer forced out of service circuit, single pole of a DC line, shunt device, or transformer
followed by another single generator, Transmission Circuit, forced out of service, apply a 3@ fault on another single
single pole of a different DC Line, shunt device, or transformer generator, Transmission circuit, single pole of a different DC line,
forced out of service prior to System adjustments. shunt device, or transformer prior to System adjustments.
2. Local area events affecting the Transmission System such as: 2. Local or wide area events affecting the Transmission System such
a. Loss of a tower line with three or more circuits.'! as:
b. Loss of all Transmission lines on a common Right-of- a. 3@ fault on generator with stuck breaker!® resulting in
Way!l, Delayed Fault Clearing.
c. Loss of a switching station or substation (loss of one b. 3@ fault on Transmission circuit with stuck breaker®
voltage level plus transformers). resulting in Delayed Fault Clearing.
d. Loss of all generating units at a generating station. c. 3@ fault on transformer with stuck breaker resulting in

e. Loss of a large Load or major Load center. Delayed Fault Clearing.

d. 3@ fault on bus section with stuck breaker'® resulting in

3. Wide area events affecting the Transmission System based on )
Delayed Fault Clearing.

System topology such as:
e. 3@ fault on generator with failure of a non-redundant

component of a Protection System?3 resulting in Delayed
Fault Clearing.

a. Loss of two generating stations resulting from
conditions such as:

i. Loss of a large gas pipeline into a region or

multiple regions that have significant gas-fired
generation.

f. 3@ fault on Transmission circuit with failure of a non-
redundant component of a Protection System?? resulting
in Delayed Fault Clearing.
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ii. Loss of the use of a large body of water as the
cooling source for generation.

iii. Wildfires.
iv. Severe weather, e.g., hurricanes, tornadoes, etc.
v. A successful cyber attack.

vi. Shutdown of a nuclear power plant(s) and
related facilities for a day or more for common
causes such as problems with similarly designed
plants.

b. Other events based upon operating experience that may
result in wide area disturbances.

3@ fault on transformer with failure of a non-redundant
component of a Protection System?3 resulting in Delayed
Fault Clearing.

3@ fault on bus section with failure of a non-redundant

component of a Protection System?3 resulting in Delayed
Fault Clearing.

3@ internal breaker fault.

Other events based upon operating experience, such as
consideration of initiating events that experience
suggests may result in wide area disturbances
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Table 1 — Steady State & Stability Performance Footnotes

(Planning Events and Extreme Events)

1. If the event analyzed involves BES elements at multiple System voltage levels, the lowest System voltage level of the element(s) removed for
the analyzed event determines the stated performance criteria regarding allowances for interruptions of Firm Transmission Service and Non-
Consequential Load Loss.

2. Unless specified otherwise, simulate Normal Clearing of faults. Single line to ground (SLG) or three-phase (3@) are the fault types that must be
evaluated in Stability simulations for the event described. A 3@ or a double line to ground fault study indicating the criteria are being met is
sufficient evidence that a SLG condition would also meet the criteria.

3. Bulk Electric System (BES) level references include extra-high voltage (EHV) Facilities defined as greater than 300kV and high voltage (HV)
Facilities defined as the 300kV and lower voltage Systems. The designation of EHV and HV is used to distinguish between stated performance
criteria allowances for interruption of Firm Transmission Service and Non-Consequential Load Loss.

4. Curtailment of Conditional Firm Transmission Service is allowed when the conditions and/or events being studied formed the basis for the
Conditional Firm Transmission Service.

5. For non-generator step up transformer outage events, the reference voltage, as used in footnote 1, applies to the low-side winding (excluding
tertiary windings). For generator and Generator Step Up transformer outage events, the reference voltage applies to the BES connected
voltage (high-side of the Generator Step Up transformer). Requirements which are applicable to transformers also apply to variable frequency
transformers and phase shifting transformers.

6. Requirements which are applicable to shunt devices also apply to FACTS devices that are connected to ground.

7. Opening one end of a line section without a fault on a normally networked Transmission circuit such that the line is possibly serving Load radial
from a single source point.

8. Aninternal breaker fault means a breaker failing internally, thus creating a System fault which must be cleared by protection on both sides of
the breaker.

9. An objective of the planning process should be to minimize the likelihood and magnitude of interruption of Firm Transmission Service
following Contingency events. Curtailment of Firm Transmission Service is allowed both as a System adjustment (as identified in the column
entitled ‘Initial Condition’) and a corrective action when achieved through the appropriate re-dispatch of resources obligated to re-
dispatch, where it can be demonstrated that Facilities, internal and external to the Transmission Planner’s planning region, remain within
applicable Facility Ratings and the re-dispatch does not result in any Non-Consequential Load Loss. Where limited options for re-dispatch
exist, sensitivities associated with the availability of those resources should be considered.
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10.

11.

12.

13.

Table 1 — Steady State & Stability Performance Footnotes

(Planning Events and Extreme Events)

A stuck breaker means that for a gang-operated breaker, all three phases of the breaker have remained closed. For an independent pole
operated (IPO) or an independent pole tripping (IPT) breaker, only one pole is assumed to remain closed. A stuck breaker results in Delayed
Fault Clearing.

Excludes circuits that share a common structure (Planning event P7, Extreme event steady state 2a) or common Right-of-Way (Extreme event,
steady state 2b) for 1 mile or less.

An objective of the planning process is to minimize the likelihood and magnitude of Non-Consequential Load Loss following planning events.

In limited circumstances, Non-Consequential Load Loss may be needed throughout the planning horizon to ensure that BES performance

requirements are met. However, when Non-Consequential Load Loss is utilized under footnote 12 within the Near-Term Transmission

Planning Horizon to address BES performance requirements, such interruption is limited to circumstances where the Non-Consequential Load

Loss meets the conditions shown in Attachment 1. In no case can the planned Non-Consequential Load Loss under footnote 12 exceed 75 MW

for US registered entities. The amount of planned Non-Consequential Load Loss for a non-US Registered Entity should be implemented in a

manner that is consistent with, or under the direction of, the applicable governmental authority or its agency in the non-US jurisdiction.

For purposes of this standard, non-redundant components of a Protection System to consider are as follows:

a. Asingle protective relay which responds to electrical quantities, without an alternative (which may or may not respond to electrical
guantities) that provides comparable Normal Clearing times;

b. A single communications system associated with protective functions, necessary for correct operation of a communication-aided
protection scheme required for Normal Clearing (an exception is a single communications system that is both monitored and reported at a
Control Center);

c. Asingle station dc supply associated with protective functions required for Normal Clearing (an exception is a single station dc supply that
is both monitored and reported at a Control Center for both low voltage and open circuit);

d. Asingle control circuitry (including auxiliary relays and lockout relays) associated with protective functions, from the dc supply through and
including the trip coil(s) of the circuit breakers or other interrupting devices, required for Normal Clearing (the trip coil may be excluded if
it is both monitored and reported at a Control Center).
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Attachment 1

|. Stakeholder Process

During each Planning Assessment before the use of Non-Consequential Load Loss under
footnote 12 is allowed as an element of a Corrective Action Plan in the Near-Term Transmission
Planning Horizon of the Planning Assessment, the Transmission Planner or Planning Coordinator
shall ensure that the utilization of footnote 12 is reviewed through an open and transparent
stakeholder process. The responsible entity can utilize an existing process or develop a new
process. .The process must include the following:

1. Meetings must be open to affected stakeholders including applicable regulatory

authorities or governing bodies responsible for retail electric service issues

2. Notice must be provided in advance of meetings to affected stakeholders including
applicable regulatory authorities or governing bodies responsible for retail electric
service issues and include an agenda with:

a. Date, time, and location for the meeting

b. Specific location(s) of the planned Non-Consequential Load Loss under footnote
12

c. Provisions for a stakeholder comment period

3. Information regarding the intended purpose and scope of the proposed Non-
Consequential Load Loss under footnote 12 (as shown in Section Il below) must be made
available to meeting participants

4. A procedure for stakeholders to submit written questions or concerns and to receive
written responses to the submitted questions and concerns

5. A dispute resolution process for any question or concern raised in #4 above that is not
resolved to the stakeholder’s satisfaction

An entity does not have to repeat the stakeholder process for a specific application of footnote
12 utilization with respect to subsequent Planning Assessments unless conditions spelled out in
Section Il below have materially changed for that specific application.

ll. Information for Inclusion in Item #3 of the Stakeholder Process

The responsible entity shall document the planned use of Non-Consequential Load Loss under
footnote 12 which must include the following:

1. Conditions under which Non-Consequential Load Loss under footnote 12 would be
necessary:

a. System Load level and estimated annual hours of exposure at or above that Load
level
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b. Applicable Contingencies and the Facilities outside their applicable rating due to
that Contingency

2. Amount of Non-Consequential Load Loss with:
a. The estimated number and type of customers affected

b. An explanation of the effect of the use of Non-Consequential Load Loss under
footnote 12 on the health, safety, and welfare of the community

3. Estimated frequency of Non-Consequential Load Loss under footnote 12 based on
historical performance

4. Expected duration of Non-Consequential Load Loss under footnote 12 based on
historical performance

5. Future plans to alleviate the need for Non-Consequential Load Loss under footnote 12

6. Verification that TPL Reliability Standards performance requirements will be met
following the application of footnote 12

7. Alternatives to Non-Consequential Load Loss considered and the rationale for not
selecting those alternatives under footnote 12

8. Assessment of potential overlapping uses of footnote 12 including overlaps with
adjacent Transmission Planners and Planning Coordinators

I1l. Instances for which Regulatory Review of Non-Consequential Load Loss under Footnote 12 is
Required

Before a Non-Consequential Load Loss under footnote 12 is allowed as an element of a
Corrective Action Plan in Year One of the Planning Assessment, the Transmission Planner or
Planning Coordinator must ensure that the applicable regulatory authorities or governing
bodies responsible for retail electric service issues do not object to the use of Non-
Consequential Load Loss under footnote 12 if either:

1. The voltage level of the Contingency is greater than 300 kV

a. If the Contingency analyzed involves BES Elements at multiple System voltage
levels, the lowest System voltage level of the element(s) removed for the
analyzed Contingency determines the stated performance criteria regarding
allowances for Non-Consequential Load Loss under footnote 12, or

b. For a non-generator step up transformer outage Contingency, the 300 kV limit
applies to the low-side winding (excluding tertiary windings). For a generator or
generator step up transformer outage Contingency, the 300 kV limit applies to
the BES connected voltage (high-side of the Generator Step Up transformer)
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2. The planned Non-Consequential Load Loss under footnote 12 is greater than or equal to
25 MW

Once assurance has been received that the applicable regulatory authorities or governing
bodies responsible for retail electric service issues do not object to the use of Non-
Consequential Load Loss under footnote 12, the Planning Coordinator or Transmission Planner
must submit the information outlined in items 1.1 through 11.8 above to the ERO for a
determination of whether there are any Adverse Reliability Impacts caused by the request to
utilize footnote 12 for Non-Consequential Load Loss.
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A. Introduction
1. Title: Transmission System Planning Performance Requirements
2, Number: TPL-001-45

3. Purpose: Establish Transmission system planning performance requirements
within the planning horizon to develop a Bulk Electric System (BES) that will operate
reliably over a broad spectrum of System conditions and following a wide range of
probable Contingencies.

4. Applicability:
4.1. Functional Entity
° Planning Coordinator.

. Transmission Planner.

5. Effective Date: See Implementation Plan.ReguirementsRlandR7aswelasthe

definitionsshallbecomeeffective onthe first day-of the first calendarguarter 12
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e P23 (3hgve 300 k)
P31 throughP3-5
P threuoh DAL oooyue 200 140
o P5 (3bove 300\
B. Requirements_and Measures

R1. Each Transmission Planner and Planning Coordinator shall maintain System models
within its respective area for performing the studies needed to complete its Planning
Assessment. The models shall use data consistent with that provided in accordance
with the MOD-840-anrd-MODB-012-standards032 standard, supplemented by other
sources as needed, including items represented in the Corrective Action Plan, and
shall represent projected System conditions. This establishes Category PO as the
normal System condition in Table 1. [Violation Risk Factor: High] [Time Horizon: Long-
term Planning]

1.1. System models shall represent:

1.1.1. Existing Facilities.

112« (s) of . T ission Facilitylies) witl

1:1.3:1.1.2. New planned Facilities and changes to existing Facilities.
114:1.1.3. Real and reactive Load forecasts.

1-1.5:1.1.4. Known commitments for Firm Transmission Service and
Interchange.

1.1.6:1.1.5. Resources (supply or demand side) required for Load.

M1. Each Transmission Planner and Planning Coordinator shall provide evidence, in
electronic or hard copy format, that it is maintaining System models within theiits
respective area, using data consistent with MOD-848-anrd-MOBbB-8142032, including
items represented in the Corrective Action Plan, representing projected System
conditions, and that the models represent the required information in accordance
with Requirement R1.

R2. Each Transmission Planner and Planning Coordinator shall prepare an annual Planning
Assessment of its portion of the BES. This Planning Assessment shall use current or
qualified past studies (as indicated in Requirement R2, Part 2.6), document
assumptions, and document summarized results of the steady state analyses, short
circuit analyses, and Stability analyses. [Violation Risk Factor: High] [Time Horizon:
Long-term Planning]

2.1. Forthe Planning Assessment, the Near-Term Transmission Planning Horizon
portion of the steady state analysis shall be assessed annually and be
supported by current annual studies or qualified past studies as indicated in
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Requirement R2, Part 2.6. Qualifying studies need to include the following
conditions:

2.1.1.
2.1.2.

System peak Load for either Year One or year two, and for year five.

System Off-Peak Load for one of the five years.

2-1:4.2.1.3. For each of the studies described in Requirement R2, Parts 2.1.1
and 2.1.2, sensitivity case(s) shall be utilized to demonstrate the
impact of changes to the basic assumptions used in the model. To
accomplish this, the sensitivity analysis in the Planning Assessment
must vary one or more of the following conditions by a sufficient
amount to stress the System within a range of credible conditions
that demonstrate a measurable change in System response :

2.1.4.

e Real and reactive forecasted Load.
e Expected transfers.

e Expected in service dates of new or modified Transmission
Facilities.

e Reactive resource capability.
e Generation additions, retirements, or other dispatch scenarios.
e Controllable Loads and Demand Side Management.

e Duration or timing of known Transmission outages.

When known outage(s) of generation or Transmission Facility(ies) are

planned in the Near-Term Planning Horizon, the impact of selected
known outages on System performance shall be assessed. These
known outage(s) shall be selected for assessment consistent with a
documented outage coordination procedure or technical rationale by
the Planning Coordinator or Transmission Planner. Known outage(s)
shall not be excluded solely based upon outage duration. The
assessment shall be performed for the PO and P1 categories
identified in Table 1 with the System peak or Off-Peak conditions that
the System is expected to experience when the known outage(s) are
planned. This assessment shall include, at a minimum known outages
expected to produce more severe System impacts on the Planning
Coordinator or Transmission Planner’s portion of the BES. Past or
current studies may support the selection of known outage(s), if the
study(s) has comparable post-Contingency System conditions and
configuration such as those following P3 or P6 category events in
Table 1.
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2.1.5. When an entity’s spare equipment strategy could result in the
unavailability of major Transmission equipment that has a lead time
of one year or more (such as a transformer), the impact of this
possible unavailability on System performance shall be
studiedassessed. Based upon this assessment, anFhe studies-analysis
shall be performed for the PO, P1, and P2 categories identified in
Table 1 with the conditions that the System is expected to experience
during the possible unavailability of the long lead time equipment.

2.2, For the Planning Assessment, the Long-Term Transmission Planning Horizon
portion of the steady state analysis shall be assessed annually and be
supported by the following annual current study, supplemented with
gualified past studies as indicated in Requirement R2, Part 2.6:

2.2.1. A current study assessing expected System peak Load conditions for
one of the years in the Long-Term Transmission Planning Horizon and
the rationale for why that year was selected.

2.3. The short circuit analysis portion of the Planning Assessment shall be
conducted annually addressing the Near-Term Transmission Planning Horizon
and can be supported by current or past studies as qualified in Requirement
R2, Part 2.6. The analysis shall be used to determine whether circuit breakers
have interrupting capability for Faults that they will be expected to interrupt
using the System short circuit model with any planned generation and
Transmission Facilities in service which could impact the study area.

24. For the Planning Assessment, the Near-Term Transmission Planning Horizon
portion of the Stability analysis shall be assessed annually and be supported
by current or past studies as qualified in Requirement R2, Part2.6. The
following studies are required:

2.4.1. System peak Load for one of the five years. System peak Load levels
shall include a Load model which represents the expected dynamic
behavior of Loads that could impact the study area, considering the
behavior of induction motor Loads. An aggregate System Load model
which represents the overall dynamic behavior of the Load is
acceptable.

2.4.2. System Off-Peak Load for one of the five years.

2.4.3. For each of the studies described in Requirement R2, Parts 2.4.1 and
2.4.2, sensitivity case(s) shall be utilized to demonstrate the impact of
changes to the basic assumptions used in the model. To accomplish
this, the sensitivity analysis in the Planning Assessment must vary one
or more of the following conditions by a sufficient amount to stress
the System within a range of credible conditions that demonstrate a
measurable change in performance:
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e Load level, Load forecast, or dynamic Load model assumptions.
e Expected transfers.

e Expected in service dates of new or modified Transmission
Facilities.

e Reactive resource capability.

e Generation additions, retirements, or other dispatch scenarios.

2.4.4. When known outage(s) of generation or Transmission Facility(ies) are
planned in the Near-Term Planning Horizon, the impact of selected
known outages on System performance shall be assessed. These
known outage(s) shall be selected for assessment consistent with a
documented outage coordination procedure or technical rationale by
the Planning Coordinator or Transmission Planner. Known outage(s)
shall not be excluded solely based upon outage duration. The
assessment shall be performed for the P1 categories identified in
Table 1 with the System peak or Off-Peak conditions that the System
is expected to experience when the known outage(s) are planned.
This assessment shall include, at a minimum, those known outages
expected to produce more severe System impacts on the Planning
Coordinator or Transmission Planner’s portion of the BES. Past or
current studies may support the selection of known outage(s), if the
study(s) has comparable post-Contingency System conditions and
configuration such as those following P3 or P6 category events in
Table 1.

2.4.5. When an entity’s spare equipment strategy could result in the
unavailability of major Transmission equipment that has a lead time
of one year or more (such as a transformer), the impact of this
possible unavailability on System performance shall be assessed.
Based upon this assessment, an analysis shall be performed for the
selected P1 and P2 category events identified in Table 1 for which the
unavailability is expected to produce more severe System impacts on
its portion of the BES. The analysis shall simulate the conditions that
the System is expected to experience during the possible
unavailability of the long lead time equipment.

2.5, For the Planning Assessment, the Long-Term Transmission Planning Horizon
portion of the Stability analysis shall be assessed to address the impact of
proposed material generation additions or changes in that timeframe and be
supported by current or past studies as qualified in Requirement R2, Part2.6
and shall include documentation to support the technical rationale for
determining material changes.

2.6. Past studies may be used to support the Planning Assessment if they meet
the following requirements:
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2.6.1. For steady state, short circuit, or Stability analysis: the study shall be
five calendar years old or less, unless a technical rationale can be
provided to demonstrate that the results of an older study are still
valid.

2.6.2. For steady state, short circuit, or Stability analysis: no material
changes have occurred to the System represented in the study.
Documentation to support the technical rationale for determining
material changes shall be included.

2.7. For planning events shown in Table 1, when the analysis indicates an inability
of the System to meet the performance requirements in Table 1, the Planning
Assessment shall include Corrective Action Plan(s) addressing how the
performance requirements will be met. Revisions to the Corrective Action
Plan(s) are allowed in subsequent Planning Assessments, but the planned
System shall continue to meet the performance requirements in Table 1.
Corrective Action Plan(s) do not need to be developed solely to meet the
performance requirements for a single sensitivity case analyzed in accordance
with Requirements R2, Parts 2.1.4 and 2.4.3. The Corrective Action Plan(s)
shall:

2.7.1. List System deficiencies and the associated actions needed to achieve
required System performance. Examples of such actions include:

e Installation, modification, retirement, or removal of Transmission
and generation Facilities and any associated equipment.

e Installation, modification, or removal of Protection Systems or
Special-Protection-SystemsRemedial Action Schemes.

e Installation or modification of automatic generation tripping as a
response to a single or multiple Contingency to mitigate Stability
performance violations.

e |[nstallation or modification of manual and automatic generation
runback/tripping as a response to a single or multiple Contingency
to mitigate steady state performance violations.

e Use of Operating Procedures specifying how long they will be
needed as part of the Corrective Action Plan.

e Use of rate applications, DSM, new technologies, or other
initiatives.

2.7.2. Include actions to resolve performance deficiencies identified in
multiple sensitivity studies or provide a rationale for why actions
were not necessary.

2.7.3. |If situations arise that are beyond the control of the Transmission
Planner or Planning Coordinator that prevent the implementation of
a Corrective Action Plan in the required timeframe, then the
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Transmission Planner or Planning Coordinator is permitted to utilize
Non-Consequential Load Loss and curtailment of Firm Transmission
Service to correct the situation that would normally not be permitted
in Table 1, provided that the Transmission Planner or Planning
Coordinator documents that they are taking actions to resolve the
situation. The Transmission Planner or Planning Coordinator shall
document the situation causing the problem, alternatives evaluated,
and the use of Non-Consequential Load Loss or curtailment of Firm
Transmission Service.

2.7.4. Bereviewed in subsequent annual Planning Assessments for
continued validity and implementation status of identified System
Facilities and Operating Procedures.

2.8. For short circuit analysis, if the short circuit current interrupting duty on
circuit breakers determined in Requirement R2, Part 2.3 exceeds their
Equipment Rating, the Planning Assessment shall include a Corrective Action
Plan to address the Equipment Rating violations. The Corrective Action Plan
shall:

2.8.1. List System deficiencies and the associated actions needed to achieve
required System performance.

2.8.2. Bereviewed in subsequent annual Planning Assessments for
continued validity and implementation status of identified System
Facilities and Operating Procedures.

M2. Each Transmission Planner and Planning Coordinator shall provide dated evidence,
such as electronic or hard copies of its annual Planning Assessment, that it has
prepared an annual Planning Assessment of its portion of the BES in accordance with
Requirement R2.

R3. For the steady state portion of the Planning Assessment, each Transmission Planner
and Planning Coordinator shall perform studies for the Near-Term and Long-Term
Transmission Planning Horizons in Requirement R2, Parts 2.1, and 2.2. The studies
shall be based on computer simulation models using data provided in Requirement
R1. [Violation Risk Factor: Medium] [Time Horizon: Long-term Planning]

3.1. Studies shall be performed for planning events to determine whether the BES
meets the performance requirements in Table 1 based on the Contingency list
created in Requirement R3, Part 3.4.

3.2. Studies shall be performed to assess the impact of the extreme events which
are identified by the list created in Requirement R3, Part 3.5. If the analysis
concludes there is Cascading caused by the occurrence of extreme events, an
evaluation of possible actions designed to reduce the likelihood or mitigate
the consequences and adverse impacts of the event(s) shall be conducted.

3.3. Contingency analyses for Requirement R3, Parts 3.1 &and 3.2 shall:
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3.4.

3.5.

3.3.1.

3.3.2.

Simulate the removal of all elements that the Protection System and
other automatic controls are expected to disconnect for each
Contingency without operator intervention. The analyses shall
include the impact of subsequent:

3.3.1.1. Tripping of generators where simulations show generator
bus voltages or high side of the generation step up (GSU)
voltages are less than known or assumed minimum
generator steady state or ride through voltage limitations.
Include in the assessment any assumptions made.

3.3.1.2.  Tripping of Transmission elements where relay loadability
limits are exceeded.

Simulate the expected automatic operation of existing and planned
devices designed to provide steady state control of electrical system
guantities when such devices impact the study area. These devices
may include equipment such as phase-shifting transformers, load tap
changing transformers, and switched capacitors and inductors.

Those planning events in Table 1 that are expected to produce more severe
System impacts on its portion of the BES shall be identified, and a list of those
Contingencies to be evaluated for System performance in Requirement R3,
Part 3.1 created. The rationale for those Contingencies selected for evaluation
shall be available as supporting information.

3.4.1.

The Planning Coordinator and Transmission Planner shall coordinate
with adjacent Planning Coordinators and Transmission Planners to
ensure that Contingencies on adjacent Systems which may impact
their Systems are included in the Contingency list.

Those extreme events in Table 1 that are expected to produce more severe
System impacts shall be identified and a list created of those events to be
evaluated in Requirement R3, Part 3.2. The rationale for those Contingencies
selected for evaluation shall be available as supporting information. Hthe

M3. Each Transmission Planner and Planning Coordinator shall provide dated evidence,

R4.

such as electronic or hard copies of the studies utilized in preparing the Planning

Assessment, in accordance with Requirement R3.

For the Stability portion of the Planning Assessment, as described in Requirement R2,
Parts 2.4 and 2.5, each Transmission Planner and Planning Coordinator shall perform
the Contingency analyses listed in Table 1. The studies shall be based on computer
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simulation models using data provided in Requirement R1.  [Violation Risk Factor:
Medium] [Time Horizon: Long-term Planning]

4.1. Studies shall be performed for planning events to determine whether the BES
meets the performance requirements in Table 1 based on the Contingency list
created in Requirement R4, Part 4.4.

4.1.1. For planning event P1: No generating unit shall pull out of
synchronism. A generator being disconnected from the System by

fault clearing action or by a Special-Protection-System-Remedial

Action Scheme is not considered pulling out of synchronism.

4.1.2. For planning events P2 through P7: When a generator pulls out of
synchronism in the simulations, the resulting apparent impedance
swings shall not result in the tripping of any Transmission system
elements other than the generating unit and its directly connected
Facilities.

4.1.3. For planning events P1 through P7: Power oscillations shall exhibit
acceptable damping as established by the Planning Coordinator and
Transmission Planner.

4.2, Studies shall be performed to assess the impact of the extreme events which
are identified by the list created in Requirement R4, Part 4.5. If the analysis
concludes there is Cascading caused by the occurrence of extreme events, an
evaluation of possible actions designed to reduce the likelihood or mitigate
the consequences of the event (s) shall be conducted.

4.3. Contingency analyses for Requirement R4, Parts 4.1 and 4.2 shall :

4.3.1. Simulate the removal of all elements that the Protection System and
other automatic controls are expected to disconnect for each
Contingency without operator intervention. The analyses shall
include the impact of subsequent:

4.3.1.1. Successful high speed (less than one second) reclosing and
unsuccessful high speed reclosing into a Fault where high
speed reclosing is utilized.

4.3.1.2. Tripping of generators where simulations show generator
bus voltages or high side of the GSU voltages are less than
known or assumed generator low voltage ride through
capability. Include in the assessment any assumptions
made.

4.3.1.3. Tripping of Transmission lines and transformers where
transient swings cause Protection System operation based
on generic or actual relay models.

Page 9 of 31



TPL-001-45 — Transmission System Planning Performance Requirements

M4.

4.3.2. Simulate the expected automatic operation of existing and planned
devices designed to provide dynamic control of electrical system
guantities when such devices impact the study area. These devices
may include equipment such as generation exciter control and power
system stabilizers, static var compensators, power flow controllers,
and DC Transmission controllers.

4.4, Those planning events in Table 1 that are expected to produce more severe
System impacts on its portion of the BES, shall be identified, and a list created
of those Contingencies to be evaluated in Requirement R4, Part 4.1. The
rationale for those Contingencies selected for evaluation shall be available as
supporting information.

4.4.1. Each Planning Coordinator and Transmission Planner shall coordinate
with adjacent Planning Coordinators and Transmission Planners to
ensure that Contingencies on adjacent Systems which may impact
their Systems are included in the Contingency list.

4.5. Those extreme events in Table 1 that are expected to produce more severe
System impacts shall be identified and a list created of those events to be
evaluated in Requirement R4, Part 4.2. The rationale for those Contingencies
selected for evaluation shall be available as supporting information. Hthe

Each Transmission Planner and Planning Coordinator shall provide dated evidence,

RS.

M5.

such as electronic or hard copies of the studies utilized in preparing the Planning
Assessment in accordance with Requirement R4.

Each Transmission Planner and Planning Coordinator shall have criteria for acceptable
System steady state voltage limits, post-Contingency voltage deviations, and the
transient voltage response for its System. For transient voltage response, the criteria
shall at a minimum, specify a low voltage level and a maximum length of time that
transient voltages may remain below that level. [Violation Risk Factor: Medium] [Time
Horizon: Long-term Planning]

Each Transmission Planner and Planning Coordinator shall provide dated evidence

R6.

such as electronic or hard copies of the documentation specifying the criteria for
acceptable System steady state voltage limits, post-Contingency voltage deviations,
and the transient voltage response for its System in accordance with Requirement R5.

Each Transmission Planner and Planning Coordinator shall define and document,
within their Planning Assessment, the criteria or methodology used in the analysis to
identify System instability for conditions such as Cascading, voltage instability, or
uncontrolled islanding. [Violation Risk Factor: Medium] [Time Horizon: Long-term
Planning]
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M6. Each Transmission Planner and Planning Coordinator shall provide dated evidence,
such as electronic or hard copies of documentation specifying the criteria or
methodology used in the analysis to identify System instability for conditions such as
Cascading, voltage instability, or uncontrolled islanding that was utilized in preparing
the Planning Assessment in accordance with Requirement R6.

R7. Each Planning Coordinator, in conjunction with each of its Transmission Planners, shall
determine and identify each entity’s individual and joint responsibilities for
performing the required studies for the Planning Assessment. [Violation Risk Factor:
Low] [Time Horizon: Long-term Planning]

M7. Each Planning Coordinator, in conjunction with each of its Transmission Planners, shall
provide dated documentation on roles and responsibilities, such as meeting minutes,
agreements, and e-mail correspondence that identifies that agreement has been
reached on individual and joint responsibilities for performing the required studies
and -Assessments in accordance with Requirement R7.

R8. Each Planning Coordinator and Transmission Planner shall distribute its Planning
Assessment results to adjacent Planning Coordinators and adjacent Transmission
Planners within 90 calendar days of completing its Planning Assessment, and to any
functional entity that has a reliability related need and submits a written request for
the information within 30 days of such a request. [Violation Risk Factor: Medium]
[Time Horizon: Long-term Planning]

8.1. If a recipient of the Planning Assessment results provides documented
comments on the results, the respective Planning Coordinator or
Transmission Planner shall provide a documented response to that recipient
within 90 calendar days of receipt of those comments.

M8. Each Planning Coordinator and Transmission Planner shall provide evidence, such as
email notices, documentation of updated web pages, postal receipts showing
recipient and date; or a demonstration of a public posting, that it has distributed its
Planning Assessment results to adjacent Planning Coordinators and adjacent
Transmission Planners within 90 days of having completed its Planning Assessment,
and to any functional entity who has indicated a reliability need within 30 days of a
written request and that the Planning Coordinator or Transmission Planner has
provided a documented response to comments received on Planning Assessment
results within 90 calendar days of receipt of those comments in accordance with
Requirement R8.
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C. Compliance

1.  Compliance Monitoring Process

1.1.

Compliance Enforcement Authority: “Compliance Enforcement Authority”

1.2.

means NERC or the Regional Entity, or any entity as otherwise designated by an
Applicable Governmental Authority, in their respective roles of monitoring
and/or enforcing compliance with mandatory and enforceable Reliability
Standards in their respective jurisdictions.

Evidence Retention: The following evidence retention period(s) identify the

1.3.

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

The applicable entity shall keep data identified in Measures M1 through M8 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.

e FEach Responsible Entity shall retain evidence of each requirement in this
standard for three calendar years.

Compliance Monitoring and Enforcement Program: As defined in the NERC

1.4.

Rules of Procedure, “Compliance Monitoring and Enforcement Program” refers
to the identification of the processes that will be used to evaluate data or
information for the purpose of assessing performance or outcomes with the
associated Reliability Standard.

Compliance Monitoring Period and Reset Timeframe:

1.5.

Not applicable.

Compliance Monitoring and Enforcement Processes:

1.6.

e Compliance Audits

e Self-Certifications

e Spot Checks

e Compliance Violation Investigations

e Self-Report

e Complaints

Additional Compliance Information

None.
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Violation Severity Levels

R1.

Lower VSL

The responsible entity’s
System model failed to
represent one of the
Requirement R1, Parts 1.1.1
through 1.1.65.

Violation Severity Levels

Moderate VSL

The responsible entity’s
System model failed to
represent two of the
Requirement R1, Parts 1.1.1
through 1.1.65.

High VSL

The responsible entity’s
System model failed to
represent three of the
Requirement R1, Parts 1.1.1
through 1.1.65.

Severe VSL

The responsible entity’s System model
failed to represent four or more of the
Requirement R1, Parts 1.1.1 through
1.1.65.

OR

The responsible entity’s System model
did not represent projected System
conditions as described in Requirement
R1.

OR

The responsible entity’s System model
did not use data consistent with that
provided in accordance with the MOD-
010-and-MOD-012032 standards and other
sources, including items represented in
the Corrective Action Plan.

R2.

The responsible entity failed
to comply with Requirement
R2, Part 2.6.

The responsible entity failed
to comply with Requirement
R2, Part 2.3 or Part 2.8.

The responsible entity failed
to comply with one of the
following Parts of
Requirement R2: Part 2.1,
Part 2.2, Part 2.4, Part 2.5, or
Part 2.7.

The responsible entity failed to comply
with two or more of the following Parts
of Requirement R2: Part 2.1, Part 2.2,
Part 2.4, or Part 2.7.

OR
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Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

The responsible entity does not have a
completed annual Planning Assessment.

R3.

The responsible entity did
not identify planning events
as described in Requirement
R3, Part 3.4 or extreme
events as described in
Requirement R3, Part 3.5.

The responsible entity did
not perform studies as
specified in Requirement R3,
Part 3.1 to determine that
the BES meets the
performance requirements
for one of the categories (P2
through P7) in Table 1.

OR

The responsible entity did
not perform studies as
specified in Requirement R3,
Part 3.2 to assess the impact
of extreme events.

The responsible entity did
not perform studies as
specified in Requirement R3,
Part 3.1 to determine that
the BES meets the
performance requirements
for two of the categories (P2
through P7) in Table 1.

OR

The responsible entity did
not perform Contingency
analysis as described in

Requirement R3, Part 3.3.

The responsible entity did not perform
studies as specified in Requirement R3,
Part 3.1 to determine that the BES meets
the performance requirements for three
or more of the categories (P2 through
P7)in Table 1.

OR

The responsible entity did not perform
studies to determine that the BES meets
the performance requirements for the
PO or P1 categories in Table 1.

OR

The responsible entity did not base its
studies on computer simulation models
using data provided in Requirement R1.

R4.

The responsible entity did
not identify planning events
as described in Requirement
R4, Part 4.4 or extreme
events as described in
Requirement R4, Part 4.5.

The responsible entity did
not perform studies as
specified in Requirement R4,
Part 4.1 to determine that
the BES meets the
performance requirements

The responsible entity did
not perform studies as
specified in Requirement R4,
Part 4.1 to determine that
the BES meets the
performance requirements

The responsible entity did not perform
studies as specified in Requirement R4,
Part 4.1 to determine that the BES meets
the performance requirements for three
or more of the categories (P1 through
P7)in Table 1.

OR
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Lower VSL

Violation Severity Levels

Moderate VSL

for one of the categories (P1
through P7) in Table 1.

OR

The responsible entity did
not perform studies as
specified in Requirement R4,
Part 4.2 to assess the impact
of extreme events.

High VSL

for two of the categories (P1
through P7) in Table 1.

OR

The responsible entity did
not perform Contingency
analysis as described in

Requirement R4, Part 4.3.

Severe VSL

The responsible entity did not base its
studies on computer simulation models
using data provided in Requirement R1.

RS.

N/A

N/A

N/A

The responsible entity does not have
criteria for acceptable System steady
state voltage limits, post-Contingency
voltage deviations, or the transient
voltage response for its System.

R6.

N/A

N/A

N/A

The responsible entity failed to define
and document the criteria or
methodology for System instability used
within its analysis as described in
Requirement R6.

R7.

N/A

N/A

N/A

The Planning Coordinator, in conjunction
with each of its Transmission Planners,
failed to determine and identify
individual or joint responsibilities for
performing required studies.
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R8

Lower VSL

The responsible entity
distributed its Planning
Assessment results to
adjacent Planning
Coordinators and adjacent
Transmission Planners but it
was more than 90 days but
less than or equal to 120
days following its
completion.

OR,

The responsible entity
distributed its Planning
Assessment results to
functional entities having a
reliability related need who
requested the Planning
Assessment in writing but it
was more than 30 days but
less than or equal to 40 days
following the request.

Violation Severity Levels

Moderate VSL

The responsible entity
distributed its Planning
Assessment results to
adjacent Planning
Coordinators and adjacent
Transmission Planners but it
was more than 120 days but
less than or equal to 130
days following its
completion.

OR,

The responsible entity
distributed its Planning
Assessment results to
functional entities having a
reliability related need who
requested the Planning
Assessment in writing but it
was more than 40 days but
less than or equal to 50 days
following the request.

High VSL

The responsible entity
distributed its Planning
Assessment results to
adjacent Planning
Coordinators and adjacent
Transmission Planners but it
was more than 130 days but
less than or equal to 140
days following its
completion.

OR,

The responsible entity
distributed its Planning
Assessment results to
functional entities having a
reliability related need who
requested the Planning
Assessment in writing but it
was more than 50 days but
less than or equal to 60 days
following the request.

Severe VSL

The responsible entity distributed its
Planning Assessment results to adjacent
Planning Coordinators and adjacent
Transmission Planners but it was more
than 140 days following its completion.

OR

The responsible entity did not distribute
its Planning Assessment results to
adjacent Planning Coordinators and
adjacent Transmission Planners.

OR

The responsible entity distributed its
Planning Assessment results to
functional entities having a reliability
related need who requested the
Planning Assessment in writing but it
was more than 60 days following the
request.

OR

The responsible entity did not distribute
its Planning Assessment results to
functional entities having a reliability
related need who requested the
Planning Assessment in writing.
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B-D. Regional Variances

None.

E. Associated Documents
None.
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Version History

Version

Action

Change

Tracking

0 April 1, 2005 | Effective Date New
0 February 8, BOT Approval Revised
2005
0 June 3, 2005 | Fixed reference in M1 to read TPL-001-0 Errata
R2.1
and TPL-001-0 R2.2
0 July 24, 2007 | Corrected reference in M1. to read TPL- Errata
001-0
R1 and TPL-001-0 R2.
0.1 October 29, | BOT adopted errata changes; updated Errata
2008 version number to “0.1”
0.1 May 13, FERC Approved — Updated Effective Date | Revised
2009 and Footer
1 Approved by | Revised footnote ‘b’ pursuant to FERC Revised (Project
Board of Order RM06-16-009 2010-11)
Trustees
February 17,
2011
2 August 4, Revision of TPL-001-1; includes merging Project 2006-02
2011 and upgrading requirements of TPL-001- | — complete
0, TPL-002-0, TPL-003-0, and TPL-004-0 revision
into one, single, comprehensive,
coordinated standard: TPL-001-2; and
retirement of TPL-005-0 and TPL-006-0.
2 August 4, Adopted by Board of Trustees
2011
1 April 19, FERC issued Order 762 remanding TPL-
2012 001-1, TPL-002-1b, TPL-003-1a, and TPL-
004-1. FERC also issued a NOPR
proposing to remand TPL-001-2. NERC
has been directed to revise footnote 'b' in
accordance with the directives of Order
Nos. 762 and 693.
3 February 7, Adopted by the NERC Board of Trustees.
2013
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Version

Change

Tracking

TPL-001-3 was created after the Board of
Trustees approved the revised footnote
‘b’ in TPL-002-2b, which was balloted and
appended to: TPL-001-0.1, TPL-002-0b,
TPL-003-0a, and TPL-004-0.

4 February 7, Adopted by the NERC Board of Trustees.
2013 TPL-001-4 was adopted by the Board of
Trustees as TPL-001-3, but a discrepancy
in numbering was identified and
corrected prior to filing with the
regulatory agencies.
4 October 17, FERC Order issued approving TPL-001-4
2013 (Order effective December 23, 2013).
4 May 7, 2014 | NERC Board of Trustees adopted change | Revision
to VRF in Requirement 1 from Medium to
High.
4 November FERC issued a letter order approving
26,2014 change to VRF in Requirement 1 from
Medium to High.
5 TBD Adopted by the NERC Board of Trustees. | Revised To
address

reliability issues
as identified in
FERC Order No.
754 and Order
No. 786
directives and
update the
references to
the MOD
Reliability
Standards in
TPL-001.
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Table 1 — Steady State & Stability Performance Planning Events

Steady State & Stability:

a.
b.

C.

d.

e.

The System shall remain stable. Cascading and uncontrolled islanding shall not occur.

Consequential Load Loss as well as generation loss is acceptable as a consequence of any event excluding PO.

Simulate the removal of all elements that Protection Systems and other controls are expected to automatically disconnect for each event.
Simulate Normal Clearing unless otherwise specified.

Planned System adjustments such as Transmission configuration changes and re-dispatch of generation are allowed if such adjustments
are executable within the time duration applicable to the Facility Ratings.

Steady State Only:

f. Applicable Facility Ratings shall not be exceeded.
g. System steady state voltages and post-Contingency voltage deviations shall be within acceptable limits as established by the Planning
Coordinator and the Transmission Planner.
h. Planning event PO is applicable to steady state only.
i. The response of voltage sensitive Load that is disconnected from the System by end-user equipment associated with an event shall not be
used to meet steady state performance requirements.
Stability Only:

J-

Transient voltage response shall be within acceptable limits established by the Planning Coordinator and the Transmission Planner.
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. Non-
Interruption of Consequential
Category Initial Condition Fault Type?  BES Level 3> Firm Transmission 9
. A Load Loss
Service Allowed
Allowed
PO
No Normal System None N/A EHV, HV No No
Contingency
Loss of one of the following:
1. Generator
P1 2. Transmission Circuit 30 . b
s|ng|? Normal System 3. Transformer EHV, HV No No
Contingency .
4. Shunt Device®
5. Single Pole of a DC line SLG
1. Open7|ng of a line section w/o a N/A EHV, HV NG No'2
fault
EHV No® No
P2 2. Bus Section Fault SLG
HV Yes Yes
Single Normal System
Contingency 3. Internal Breaker Fault® sLG EHV No® No
(non-Bus-tie Breaker) HV Yes Yes
4. Int | Breaker Fault (Bus-ti
nterna E reaker Fault (Bus-tie SLG EHV, HV Yes Ves
Breaker)
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Interruption of Non-
Firm Consequential
Transmission Load Loss
Service Allowed 4 Allowed

Category Initial Condition Fault Type? BES Level 3

Loss of one of the following:
1. Generator

P3 Loss of generator unit | 5 Transmission Circuit 30 EHV, HV No? Nol2
Multiple followed by System

: 3. Transformer®
Contingency | adjustments®

4. Shunt Device®

5. Single pole of a DC line SLG
Loss of multlpleléelements c;imused by EHV NGS No
a stuck breaker!®(non-Bus-tie
Breaker) attempting to clear a Fault
on one of the following:
P4 1. Generator SLG
CMuItpre 2. Transmission Circuit HV Yes Yes
ontingency Normal System 3. Transformer®
(Fault plus 4. Shunt Device®
stuck 5 Bus Secti
breakerlo) . Bus Section
6. Loss of multiple elements caused
10 _+i
by a stuck breaker'® (Bus-tie SLG EHV, HV Yes Yes

Breaker) attempting to clear a
Fault on the associated bus
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Interruption of Non-

Firm Consequential
Transmission Load Loss
Service Allowed 4 Allowed

Category Initial Condition Fault Type? BES Level 3

P5 Delayed Fault Clearing due to the
>3y & EHV No® No
Multiple failure of a non-redundant
Contingency relay**component of a Protection
(Fault plus System?? protecting the Faulted
relaynon- element to operate as designed, for
redundant Normal System one of the following: SLG
component 1. Generator
. L HV Yes Yes
ofa 2. Transmission Circuit
SP—ro:ect/on 3. Transformer®
ystem .
Failure to 4. Shunt Device
Operate) 5. Bus Section
Loss of one of the Loss of one of the following:
PE following followed b\; 1. Transmission Circuit
. System adjustments. 2.Transformer® 30 EHV, HV Yes Yes
Multiple 1. Transmission 3. Shunt Device®
Contingency Circuit ->hunt Device
(Two _ 2.Transformer °
overlapping | 5 o Device® 4. Single pole of a DC line
singles) SLG EHV, HV Yes Yes

4.Single pole of a DC
line
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Interruption of Non-
Firm Consequential
og e og e 2 3
Category Initial Condition Fault Type BES Level Transmission Load Loss
Service Allowed # Allowed

P7 The loss of:
Multiple 1. Anytwo adjacent (vertically or
Contingency | Normal System horizontally) circuits on SLG EHV, HV Yes Yes
(Common common structure
Structure) 2. Loss of a bipolar DC line
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Table 1 — Steady State & Stability Performance Extreme Events

Steady State & Stability
For all extreme events evaluated:

b. Simulate Normal Clearing unless otherwise specified.

a. Simulate the removal of all elements that Protection Systems and automatic controls are expected to disconnect for each Contingency.

Steady State

1. Loss of a single generator, Transmission Circuit, single pole of a
DC Line, shunt device, or transformer forced out of service
followed by another single generator, Transmission Circuit,
single pole of a different DC Line, shunt device, or transformer
forced out of service prior to System adjustments.

2. Local area events affecting the Transmission System such as:

a. Loss of a tower line with three or more circuits.'!

b. Loss of all Transmission lines on a common Right-of-
Way!l.

c. Loss of a switching station or substation (loss of one
voltage level plus transformers).

d. Loss of all generating units at a generating station.

e. Loss of a large Load or major Load center.

3. Wide area events affecting the Transmission System based on
System topology such as:

a. Loss of two generating stations resulting from
conditions such as:

i. Loss of a large gas pipeline into a region or
multiple regions that have significant gas-fired
generation.

Stability

1. With an initial condition of a single generator, Transmission
circuit, single pole of a DC line, shunt device, or transformer
forced out of service, apply a 3@ fault on another single
generator, Transmission circuit, single pole of a different DC line,
shunt device, or transformer prior to System adjustments.

2. Local or wide area events affecting the Transmission System such
as:

a. 30 fault on generator with stuck breaker® era+relay
fatlure®-resulting in Delayed Fault Clearing.

b. 3@ fault on Transmission circuit with stuck breaker®® era
relay-failure®®-resulting in Delayed Fault Clearing.

c. 3@ fault on transformer with stuck breaker'® erarelay
fatlure®-resulting in Delayed Fault Clearing.

d. 3@ fault on bus section with stuck breaker'® era-relay
failure*®resulting in Delayed Fault Clearing.

e. 3@ fault on generator with failure of a non-redundant
component of a Protection System®3 resulting in Delayed
Fault Clearing.

f. 3@ fault on Transmission circuit with failure of a non-
redundant component of a Protection System?3 resulting
in Delayed Fault Clearing.
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ii. Loss of the use of a large body of water as the
cooling source for generation.

iii. Wildfires.

iv. Severe weather, e.g., hurricanes, tornadoes, etc.

v. A successful cyber attack.

vi. Shutdown of a nuclear power plant(s) and
related facilities for a day or more for common

causes such as problems with similarly designed
plants.

b. Other events based upon operating experience that may
result in wide area disturbances.

g. 3@ fault on transformer with failure of a non-redundant
component of a Protection System®3 resulting in Delayed
Fault Clearing.

h. 3@ fault on bus section with failure of a non-redundant
component of a Protection System?3 resulting in Delayed
Fault Clearing.

e:i. 3@ internal breaker fault.

£]. Other events based upon operating experience, such as
consideration of initiating events that experience
suggests may result in wide area disturbances
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Table 1 — Steady State & Stability Performance Footnotes

(Planning Events and Extreme Events)

1. If the event analyzed involves BES elements at multiple System voltage levels, the lowest System voltage level of the element(s) removed for
the analyzed event determines the stated performance criteria regarding allowances for interruptions of Firm Transmission Service and Non-
Consequential Load Loss.

2. Unless specified otherwise, simulate Normal Clearing of faults. Single line to ground (SLG) or three-phase (3@) are the fault types that must be
evaluated in Stability simulations for the event described. A 3@ or a double line to ground fault study indicating the criteria are being met is
sufficient evidence that a SLG condition would also meet the criteria.

3. Bulk Electric System (BES) level references include extra-high voltage (EHV) Facilities defined as greater than 300kV and high voltage (HV)
Facilities defined as the 300kV and lower voltage Systems. The designation of EHV and HV is used to distinguish between stated performance
criteria allowances for interruption of Firm Transmission Service and Non-Consequential Load Loss.

4. Curtailment of Conditional Firm Transmission Service is allowed when the conditions and/or events being studied formed the basis for the
Conditional Firm Transmission Service.

5. For non-generator step up transformer outage events, the reference voltage, as used in footnote 1, applies to the low-side winding (excluding
tertiary windings). For generator and Generator Step Up transformer outage events, the reference voltage applies to the BES connected
voltage (high-side of the Generator Step Up transformer). Requirements which are applicable to transformers also apply to variable frequency
transformers and phase shifting transformers.

6. Requirements which are applicable to shunt devices also apply to FACTS devices that are connected to ground.

7. Opening one end of a line section without a fault on a normally networked Transmission circuit such that the line is possibly serving Load radial
from a single source point.

8. Aninternal breaker fault means a breaker failing internally, thus creating a System fault which must be cleared by protection on both sides of
the breaker.

9. An objective of the planning process should be to minimize the likelihood and magnitude of interruption of Firm Transmission Service
following Contingency events. Curtailment of Firm Transmission Service is allowed both as a System adjustment (as identified in the column
entitled ‘Initial Condition’) and a corrective action when achieved through the appropriate re-dispatch of resources obligated to re-
dispatch, where it can be demonstrated that Facilities, internal and external to the Transmission Planner’s planning region, remain within
applicable Facility Ratings and the re-dispatch does not result in any Non-Consequential Load Loss. Where limited options for re-dispatch
exist, sensitivities associated with the availability of those resources should be considered.

Page 27 of 31



TPL-001-45 — Transmission System Planning Performance Requirements

10.

11.

12.

13.

Table 1 — Steady State & Stability Performance Footnotes

(Planning Events and Extreme Events)

A stuck breaker means that for a gang-operated breaker, all three phases of the breaker have remained closed. For an independent pole
operated (IPO) or an independent pole tripping (IPT) breaker, only one pole is assumed to remain closed. A stuck breaker results in Delayed
Fault Clearing.

Excludes circuits that share a common structure (Planning event P7, Extreme event steady state 2a) or common Right-of-Way (Extreme event,
steady state 2b) for 1 mile or less.

An objective of the planning process is to minimize the likelihood and magnitude of Non-Consequential Load Loss following planning events.

In limited circumstances, Non-Consequential Load Loss may be needed throughout the planning horizon to ensure that BES performance
requirements are met. However, when Non-Consequential Load Loss is utilized under footnote 12 within the Near-Term Transmission
Planning Horizon to address BES performance requirements, such interruption is limited to circumstances where the Non-Consequential Load
Loss meets the conditions shown in Attachment 1. In no case can the planned Non-Consequential Load Loss under footnote 12 exceed 75 MW
for US registered entities. The amount of planned Non-Consequential Load Loss for a non-US Registered Entity should be implemented in a
manner that is consistent with, or under the direction of, the applicable governmental authority or its agency in the non-US jurisdiction.

AppliesFor purposes of this standard, nhon-redundant components of a Protection System to thefellewingconsider are as follows:

a. A single protective relay which responds to electrical guantities, without an alternative (which may or may not respond to electrical
quantities) that provides comparable Normal Clearing times;

b. A single communications system associated with protective functions-ertypespiot{#85)distance {21} differentiaH #3837} current(#50;
51, necessary for correct operation of a communication-aided protection scheme required for Normal Clearing (an exception is a single
communications system that is both monitored and 6Z4:reported at a Control Center);

c. A single station dc supply associated with protective functions required for Normal Clearing (an exception is a single station dc supply that
is both monitored and reported at a Control Center for both low voltage #27-8&59)-directiona-#32 & 67 and-trippine {#86-8&94).and
open circuit);

d. A single control circuitry (including auxiliary relays and lockout relays) associated with protective functions, from the dc supply through and

including the trip coil(s) of the circuit breakers or other interrupting devices, required for Normal Clearing (the trip coil may be excluded if
it is both monitored and reported at a Control Center).
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Attachment 1

|. Stakeholder Process

During each Planning Assessment before the use of Non-Consequential Load Loss under
footnote 12 is allowed as an element of a Corrective Action Plan in the Near-Term Transmission
Planning Horizon of the Planning Assessment, the Transmission Planner or Planning Coordinator
shall ensure that the utilization of footnote 12 is reviewed through an open and transparent
stakeholder process. The responsible entity can utilize an existing process or develop a new
process. .The process must include the following:
1. Meetings must be open to affected stakeholders including applicable regulatory
authorities or governing bodies responsible for retail electric service issues
2. Notice must be provided in advance of meetings to affected stakeholders including
applicable regulatory authorities or governing bodies responsible for retail electric
service issues and include an agenda with:
a. Date, time, and location for the meeting
b. Specific location(s) of the planned Non-Consequential Load Loss under footnote
12
c. Provisions for a stakeholder comment period
3. Information regarding the intended purpose and scope of the proposed Non-
Consequential Load Loss under footnote 12 (as shown in Section Il below) must be made
available to meeting participants
4. A procedure for stakeholders to submit written questions or concerns and to receive
written responses to the submitted questions and concerns
5. A dispute resolution process for any question or concern raised in #4 above that is not
resolved to the stakeholder’s satisfaction

An entity does not have to repeat the stakeholder process for a specific application of footnote
12 utilization with respect to subsequent Planning Assessments unless conditions spelled out in
Section Il below have materially changed for that specific application.

ll. Information for Inclusion in Item #3 of the Stakeholder Process

The responsible entity shall document the planned use of Non-Consequential Load Loss under
footnote 12 which must include the following:
1. Conditions under which Non-Consequential Load Loss under footnote 12 would be
necessary:
a. System Load level and estimated annual hours of exposure at or above that Load
level
b. Applicable Contingencies and the Facilities outside their applicable rating due to
that Contingency
2. Amount of Non-Consequential Load Loss with:
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a. The estimated number and type of customers affected
b. An explanation of the effect of the use of Non-Consequential Load Loss under
footnote 12 on the health, safety, and welfare of the community
3. Estimated frequency of Non-Consequential Load Loss under footnote 12 based on
historical performance
4. Expected duration of Non-Consequential Load Loss under footnote 12 based on
historical performance
5. Future plans to alleviate the need for Non-Consequential Load Loss under footnote 12
6. Verification that TPL Reliability Standards performance requirements will be met
following the application of footnote 12
7. Alternatives to Non-Consequential Load Loss considered and the rationale for not
selecting those alternatives under footnote 12
8. Assessment of potential overlapping uses of footnote 12 including overlaps with
adjacent Transmission Planners and Planning Coordinators

I1l. Instances for which Regulatory Review of Non-Consequential Load Loss under Footnote 12 is
Required

Before a Non-Consequential Load Loss under footnote 12 is allowed as an element of a
Corrective Action Plan in Year One of the Planning Assessment, the Transmission Planner or
Planning Coordinator must ensure that the applicable regulatory authorities or governing
bodies responsible for retail electric service issues do not object to the use of Non-
Consequential Load Loss under footnote 12 if either:

1. The voltage level of the Contingency is greater than 300 kV
a. If the Contingency analyzed involves BES Elements at multiple System voltage
levels, the lowest System voltage level of the element(s) removed for the
analyzed Contingency determines the stated performance criteria regarding
allowances for Non-Consequential Load Loss under footnote 12, or
b. For a non-generator step up transformer outage Contingency, the 300 kV limit
applies to the low-side winding (excluding tertiary windings). For a generator or
generator step up transformer outage Contingency, the 300 kV limit applies to
the BES connected voltage (high-side of the Generator Step Up transformer)
2. The planned Non-Consequential Load Loss under footnote 12 is greater than or equal to
25 MW

Once assurance has been received that the applicable regulatory authorities or governing
bodies responsible for retail electric service issues do not object to the use of Non-
Consequential Load Loss under footnote 12, the Planning Coordinator or Transmission Planner
must submit the information outlined in items II.1 through 11.8 above to the ERO for a
determination of whether there are any Adverse Reliability Impacts caused by the request to
utilize footnote 12 for Non-Consequential Load Loss.

Page 30 of 31



TPL-001-45 — Transmission System Planning Performance Requirements

S--Measures
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NEIRC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Implementation Plan

Project 2015-10 Single Points of Failure
Reliability Standard TPL-001-5

Applicable Standard(s)

e TPL-001-5 — Transmission System Planning Performance Requirements

Requested Retirement(s)

e TPL-001-4 — Transmission System Planning Performance Requirements

Prerequisite Standard(s)
None

Applicable Entities
e Planning Coordinator

e Transmission Planner

Background
Reliability Standard TPL-001-5 revises the prior version of the TPL-001 standard in three key
respects:
e To address reliability issues concerning the study of single points of failure in
Protection Systems, as identified in:
0 Federal Energy Regulatory Commission (FERC) Order No. 754, issued on
September 15, 2011; and
0 the report dated September 2015 by two subcommittees under NERC
Planning Committee , the System Protection and Control Subcommittee
and System Analysis and Modeling Subcommittee, titled Assessment of
Protection System Single Points of Failure Based on the Section 1600 Data
Request;
e To address directives from FERC Order No. 786 (October 17, 2013) approving Reliability
Standard TPL-001-4, relating to:
0 modeling known outages with a duration of less than six months
(paragraph 40); and
0 adding stability analysis for the outage of major Transmission equipment
with a lead time of one year or more (paragraph 89); and;
e To replace references to the Reliability Standards MOD-010 and MOD-012, which have
been superseded by MOD-032.

RELIABILITY | ACCOUNTABILITY
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General Considerations
The standard will become effective 36 months following regulatory approval. The 36-month period
provides time for Planning Coordinators and Transmission Planners to develop, among other things:
e A procedure or technical rationale for selecting known outages of generation and
Transmission Facilities;
e Coordination with protection engineers to obtain the necessary data to perform the
single points of failure analysis required by the standard; and
e Additional analysis required due to changes in the standard.

Following this 36 month period, an additional 24-month period allows time for the development of
Corrective Action Plans (CAPs) under TPL-001-5 for Category P5 planning events involving single
points of failure in Protection Systems.

Transmission Planners and Planning Coordinators shall have an additional 48 months beyond the
time by which CAPs must be developed to comply with the bolded part of Requirement R2, Part 2.7
that states: “Revisions to the Corrective Action Plan(s) are allowed in subsequent Planning
Assessments but the planned System shall continue to meet the performance requirements in
Table 1” for P5 planning events for non-redundant components of a Protection System identified in
footnote 13 items a, b, ¢, and d.

This implementation plan reflects consideration that Planning Coordinators and Transmission
Planners will need time to conduct the new studies and analyses in order to coordinate with asset
owners and protection engineers to identify appropriate CAP actions and establish the associated
timetables for completion. This includes any necessary CAP(s) to address System performance issues
for studies involving Table 1 Category P5 (Fault plus non-redundant component of a Protection
System failure to operate) required by TPL-001-5 Requirement R2, Part 2.7 for the non-redundant
components of a Protection System identified in TPL-001-5 Table 1 Footnote 13.

Please see Figure 1 Implementation Timeline below for an illustration of the 108-month
implementation timeline in those jurisdictions where governmental approval is required.

Implementation Plan | TPL-001-5
Project 2015-10 Single Points of Failure 2
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Governmental Authorities

approve TPL-001-5 & TPL-001-5 becomes effective.

Implementation Plan.

* Changes to R1, R2, R4, and Table 1 enforceable.

 Requirement R2, Part 2.7 not enforceable for non-redundant components of a Protection
System identified in Table 1 Category P5, footnote 13, items b, ¢, and d.

* R3, R5, R6, R7, R8 unchanged.

* The first annual Planning Assessment shall be completed in accordance with TPL-001-5,
but without CAPs for revised P5, by this date.

"Ti108

36 months 24 months 48 months

CAPs required for all failures to meet Table 1 performance
requirements, but the planned System is not required to meet the TPL-001-5 fully

performance requirements in Table 1 for category P5 events only. ahforceable

* All Planning Assessment(s) completed after this date shall include CAPs for failures to
meet Table 1 performance requirements for the revised P5, when identified.

Figure 1 Implementation Plan Timeline

Effective Date

TPL-001-5 — Transmission System Planning Performance Requirements

Where approval by an applicable governmental authority is required, the standard shall become
effective on the first day of the first calendar quarter that is 36 months after the effective date of
the applicable governmental authority’s order approving the standard, or as otherwise provided by
the applicable governmental authority.

Where approval by an applicable governmental authority is not required, the standard shall become
effective on the first day of the first calendar quarter that is 36 months after the date the standard is
adopted by the NERC Board of Trustees, or as otherwise provided for in that jurisdiction.

Compliance Date for TPL-001-5 Requirement 2, Part 2.7 associated with Table 1
Category P5 Footnote 13 items a, b, ¢, and d

Entities shall not be required to comply with Requirement R2, Part 2.7 for the Table 1 Category P5
planning event for the non-redundant components of a Protection System identified in footnote 13
items a, b, ¢, and d until 24 months after the effective date of Reliability Standard TPL-001-5.

For CAPs developed to address failures to meet Table 1 performance requirements for the P5
planning event for the non-redundant components of a Protection System identified in footnote 13
items a, b, ¢, and d, entities shall not be required to comply until 72 months after the effective date
of Reliability Standard TPL-001-5 with the bolded part of Requirement R2, Part 2.7 that states:
“Revisions to the Corrective Action Plan(s) are allowed in subsequent Planning Assessments but the
planned System shall continue to meet the performance requirements in Table 1.”

Implementation Plan | TPL-001-5
Project 2015-10 Single Points of Failure 3
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Initial Performance of Periodic Requirements
Each responsible entity shall complete the first annual Planning Assessment in accordance with TPL-
001-5 (without CAP(s) for the revised P5 planning event) by the effective date of the standard.

Each responsible entity shall develop any required CAP(s) under Requirement R2, Part 2.7
associated with the non-redundant components of a Protection System identified in Table 1
Category P5 Footnote 13 items a, b, ¢, and d by 24 months after the effective date of the standard.

Retirement Date

TPL-001-4 — Transmission System Planning Performance Requirements

Reliability Standard TPL-001-4 shall be retired immediately prior to the effective date of TPL-001-5 in
the particular jurisdiction in which the revised standard is becoming effective.

Implementation Plan | TPL-001-5
Project 2015-10 Single Points of Failure 4
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Exhibit C — Order No. 672 Criteria— Proposed Reliability Standard TPL-001-5

Order No. 672 Criteria

In Order No. 672, the Commission identified a number of criteria it will use to analyze
Reliability Standards proposed 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 has met or exceeded the criteria:

1. Proposed Reliability Standards must be designed to achieve a specified reliability
goal and must contain a technically sound means to achieve that goal.?

The purpose of proposed Reliability Standard TPL-001-5 is to establish Transmission
system planning performance requirements within the planning horizon to develop a Bulk
Electric System (BES) that will operate reliably over a broad spectrum of System conditions and
following a wide range of probable Contingencies.

Reliability Standard TPL-001-5 requires applicable entities to perform an annual
Planning Assessment of its portion of the BES covering a number of System conditions and
Contingencies described in the standard. Proposed Reliability Standard TPL-001-5 enhances
reliability by providing for more comprehensive consideration of Protection System single points
of failure, known outages, and the unavailability of long lead-time equipment in planning
studies. Specifically, proposed Reliability Standard TPL-001-5 improves upon currently
effective Reliability Standard TPL-001-4 by revising the existing Table 1 planning and extreme
events to require a more complete, risk-based analysis of how the failure of a non-redundant
component of a Protection System would affect a planning entity’s System. These revisions are

based on recommendations following the analysis of data collected under request for data under

! Rules Concerning Certification of the Electric Reliability Organization; and Procedures for the
Establishment, Approval, and Enforcement of Electric Reliability Standards, Order No. 672, FERC Stats. & Regs. |
31,204, order on reh’g, Order No. 672-A, FERC Stats. & Regs. 131,212 (2006).

2 Order No. 672 at P 321, 324.



Section 1600 of the NERC Rules of Procedure. The proposed standard also addresses the
Commission’s standard modification directives from Order No. 786 by: (i) requiring a more
comprehensive analysis of known outages in planning studies; and (ii) requiring entities to
consider, in Stability analysis, the impacts of the possible unavailability of long lead time
equipment, consistent with the entity’s spare equipment strategy.

2. Proposed Reliability Standards must be applicable only to users, owners and
operators of the bulk power system, and must be clear and unambiguous as to what
is required and who is required to comply.?

The proposed Reliability Standard is clear and unambiguous as to what is required and
who is required to comply, in accordance with Order No. 672. Proposed Reliability Standard
TPL-001-5 continues to apply to Planning Coordinators and Transmission Planners. The
proposed standard clearly articulates the actions that each entity must take to comply.

3. A proposed Reliability Standard must include clear and understandable
consequences and a range of penalties (monetary and/or non-monetary) for a
violation.*

The Violation Risk Factors (“VVRFs”) and Violation Severity Levels (“VVSLs”) for
proposed Reliability Standard TPL-001-5, as reflected in Exhibit A, are substantively unchanged
from currently effective Reliability Standard TPL-001-4. The VRFs and VSLs comport with
NERC and Commission guidelines related to their assignment. The VSLs are consistent with the
corresponding Requirements and do not use any ambiguous terminology, thereby supporting
uniformity and consistency in the determination of similar penalties for similar violations. For

these reasons, the proposed Reliability Standard includes clear and understandable consequences

in accordance with Order No. 672.

8 Order No. 672 at P 322, 325.
4 Order No. 672 at P 326.



4. A proposed Reliability Standard must identify clear and objective criterion or
measure for compliance, so that it can be enforced in a consistent and non-
preferential manner.®
The proposed Reliability Standard includes Measures that support the proposed

standard’s Requirements by clearly identifying what is required and how the Requirements will
be enforced. These Measures, which remain substantively unchanged from the Measures in
currently effective Reliability Standard TPL-001-4, help provide clarity regarding how the
Requirements will be enforced, and help ensure that the Requirements will be enforced in a
clear, consistent, and non-preferential manner and without prejudice to any party.

5. Proposed Reliability Standards should achieve a reliability goal effectively and
efficiently — but do not necessarily have to reflect “best practices” without regard
to implementation cost or historical regional infrastructure design.®

The proposed Reliability Standard achieves its reliability goals effectively and efficiently in

accordance with Order No. 672. The proposed standard provides for more comprehensive
planning studies, thereby contributing to a more reliable BES. First, the proposed standard
provides for a more complete consideration of factors for selecting which known outages will be
included in Near-Term Transmission Planning Horizon studies. The revisions reflected in
proposed Reliability Standard TPL-001-5 effectively address the Commission’s concern that the
exclusion of known outages of less than six months in TPL-001-4 could result in outages of
significant facilities not being studied and account for variations in regional practices. Second,
the proposed Reliability Standard provides for a more comprehensive analysis of the potential
impacts of Protection System single points of failure. Third, the proposed standard requires the

entity assess the impact of the possible unavailability of long lead time equipment, consistent

with the entity’s spare equipment strategy, in its Stability analysis. Consistent with the currently

5 Order No. 672 at P 327.
6 Order No. 672 at P 328.



effective standard, entities retain flexibility to select appropriate mitigation measures in the event
System performance issues are identified. The proposed standard thereby achieves its reliability
goal effectively and efficiently.
6. Proposed Reliability Standards cannot be “lowest common denominator,” i.e.,
cannot reflect a compromise that does not adequately protect Bulk-Power System
reliability. Proposed Reliability Standards can consider costs to implement for

smaller entities, but not at consequences of less than excellence in operating system
reliability.”

The proposed Reliability Standard does not reflect a “lowest common denominator”
approach. To the contrary, the revisions reflected in proposed Reliability Standard TPL-001-5
provide significant benefits for the reliability of the Bulk Power System by providing for more
comprehensive planning studies: The proposed Reliability Standard does not sacrifice excellence
in operating system reliability for costs associated with implementation of the Reliability
Standard.

7. 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 geographic area or regional model. It should take into account
regional variations in the organization 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.?

The proposed Reliability Standard applies throughout North America and does not favor
one geographic area or regional model.

8. Proposed Reliability Standards should cause no undue negative effect on
competition or restriction of the grid beyond any restriction necessary for
reliability.®

The proposed Reliability Standard has no undue negative effect on competition. The

proposed Reliability Standard requires the same performance by each of applicable entity. The

7 Order No. 672 at PP 329, 330.
8 Order No. 672 at P 331.
9 Order No. 672 at P 332.



proposed Reliability Standard does not unreasonably restrict the available generation or
transmission capability or limit use of the Bulk-Power System in a preferential manner.
9. The implementation time for the proposed Reliability Standard is reasonable.®

The proposed effective date for the proposed Reliability Standard is just and reasonable
and appropriately balances the urgency in the need to implement the proposed Reliability
Standard against the reasonableness of the time allowed for those who must comply to develop
necessary procedures, software, facilities, staffing or other relevant capability. NERC proposes
an effective date for TPL-001-5 that is the first day of the first calendar quarter that is 36 months
after regulatory approval. Reliability Standard TPL-001-4 would be retired immediately prior to
the effective date of TPL-001-5.

Under the TPL-001-5 implementation plan, entities have additional time to come into
compliance with certain Requirements related to the study of single points of failure on
Protection Systems. Specifically, planning entities would have an additional 24 months after the
effective date of the standard to develop Corrective Action Plans under Requirement R2, Part 2.7
for the Table 1 Category P5 planning event involving the non-redundant components of a
Protection System specified in Footnote 13 items a, b, ¢, and d. Further, entities shall have an
additional 72 months after the effective date of the standard to comply with the underlined part
of Requirement R2, Part 2.7 that states: “Revisions to the Corrective Action Plan(s) are allowed
in subsequent Planning Assessments but the planned System shall continue to meet the
performance requirements in Table 1.”

The proposed effective date and phased compliance dates are reflected in the proposed

implementation plan, attached as Exhibit B.

10 Order No. 672 at P 333.



10. The Reliability Standard was developed in an open and fair manner and in
accordance with the Commission-approved Reliability Standard development
process. !

The proposed Reliability Standard was developed in accordance with NERC’s
Commission-approved, ANSI-accredited processes for developing and approving Reliability
Standards. Exhibit G includes a summary of the Reliability Standard development proceedings,
and details the processes followed to develop the proposed Reliability Standard. These processes
included, among other things, comment periods, pre-ballot review periods, and balloting periods.
Additionally, all meetings of the standard drafting team were properly noticed and open to the

public.

11. NERC must explain any balancing of vital public interests in the development of
proposed Reliability Standards.*?

NERC has identified no competing public interests regarding the request for approval of
the proposed Reliability Standard. No comments were received indicating the proposed
Reliability Standard is in conflict with other vital public interests.

12. Proposed Reliability Standards must consider any other appropriate factors.*?

No other factors relevant to whether the proposed Reliability Standard is just, reasonable,

not unduly discriminatory or preferential were identified.

1 Order No. 672 at P 334.
12 Order No. 672 at P 335.
13 Order No. 672 at P 323.
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Violation Risk Factor and Violation Severity Level

Justifications
Project 2015-10 Single Points of Failure TPL-001

This document provides the standard drafting team’s (SDT’s) justification for assignment of violation risk factors (VRFs) and violation-severity
levels (VSLs) for Requirement R4 in Project 2015-10 and Single Points of Failure TPL-001. Each requirement is assigned a VRF and a VSL.
elements support the determination of an initial value range for the Base Penalty Amount regarding violations of requirements in FERC-
approved Reliability Standards, as defined in the Electric Reliability Organizations (ERO) Sanction Guidelines. The SDT applied the following
NERC criteria and FERC Guidelines when developing the VRFs and VSLs for the requirements.

NERC Criteria for Violation Risk Factors

High Risk Requirement

A requirement that, if violated, could directly cause or contribute to Bulk Electric System instability, separation, or a cascading sequence of
failures, or could place the Bulk Electric System at an unacceptable risk of instability, separation, or cascading failures; or, a requirement in a
planning time frame that, if violated, could, under emergency, abnormal, or restorative conditions anticipated by the preparations, directly
cause or contribute to Bulk Electric System instability, separation, or a cascading sequence of failures, or could place the Bulk Electric System
at an unacceptable risk of instability, separation, or cascading failures, or could hinder restoration to a normal condition.

Medium Risk Requirement

A requirement that, if violated, could directly affect the electrical state or the capability of the Bulk Electric System, or the ability to effectively
monitor and control the Bulk Electric System. However, violation of a medium risk requirement is unlikely to lead to Bulk Electric System
instability, separation, or cascading failures; or, a requirement in a planning time frame that, if violated, could, under emergency, abnormal,
or restorative conditions anticipated by the preparations, directly and adversely affect the electrical state or capability of the Bulk Electric
System, or the ability to effectively monitor, control, or restore the Bulk Electric System. However, violation of a medium risk requirement is
unlikely, under emergency, abnormal, or restoration conditions anticipated by the preparations, to lead to Bulk Electric System instability,
separation, or cascading failures, nor to hinder restoration to a normal condition.
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Lower Risk Requirement

A requirement that is administrative in nature and a requirement that, if violated, would not be expected to adversely affect the electrical
state or capability of the Bulk Electric System, or the ability to effectively monitor and control the Bulk Electric System; or, a requirement that
is administrative in nature and a requirement in a planning time frame that, if violated, would not, under the emergency, abnormal, or
restorative conditions anticipated by the preparations, be expected to adversely affect the electrical state or capability of the Bulk Electric
System, or the ability to effectively monitor, control, or restore the Bulk Electric System.

FERC Guidelines for Violation Risk Factors

Guideline (1) — Consistency with the Conclusions of the Final Blackout Report

FERC seeks to ensure that VRFs assigned to Requirements of Reliability Standards in these identified areas appropriately reflect their historical
critical impact on the reliability of the Bulk-Power System. In the VSL Order, FERC listed critical areas (from the Final Blackout Report) where
violations could severely affect the reliability of the Bulk-Power System:

e Emergency operations

e Vegetation management

e Operator personnel training

e Protection systems and their coordination

e Operating tools and backup facilities

e Reactive power and voltage control

e System modeling and data exchange

e Communication protocol and facilities

e Requirements to determine equipment ratings
e Synchronized data recorders

e Clearer criteria for operationally critical facilities

e Appropriate use of transmission loading relief.

VRF and VSL Justifications
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Guideline (2) — Consistency within a Reliability Standard
FERC expects a rational connection between the sub-Requirement VRF assignments and the main Requirement VRF assignment.

Guideline (3) — Consistency among Reliability Standards
FERC expects the assignment of VRFs corresponding to Requirements that address similar reliability goals in different Reliability Standards
would be treated comparably.

Guideline (4) — Consistency with NERC’s Definition of the Violation Risk Factor Level
Guideline (4) was developed to evaluate whether the assignment of a particular VRF level conforms to NERC’s definition of that risk level.

Guideline (5) — Treatment of Requirements that Co-mingle More Than One Obligation

Where a single Requirement co-mingles a higher risk reliability objective and a lesser risk reliability objective, the VRF assignment for such
Requirements must not be watered down to reflect the lower risk level associated with the less important objective of the Reliability
Standard.

VRF and VSL Justifications
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NERC Criteria for Violation Severity Levels
VSLs define the degree to which compliance with a requirement was not achieved. Each requirement must have at least one VSL. While it is
preferable to have four VSLs for each requirement, some requirements do not have multiple “degrees” of noncompliant performance and

may have only one, two, or three VSLs.

VSLs should be based on NERC’s overarching criteria shown in the table below:

Lower VSL

Moderate VSL

High VSL

Severe VSL

The performance or product
measured almost meets the full
intent of the requirement.

The performance or product
measured meets the majority of
the intent of the requirement.

The performance or product
measured does not meet the
majority of the intent of the

requirement, but does meet

The performance or product
measured does not
substantively meet the intent of
the requirement.

some of the intent.

FERC Order of Violation Severity Levels
The FERC VSL guidelines are presented below, followed by an analysis of whether the VSLs proposed for each requirement in the standard
meet the FERC Guidelines for assessing VSLs:

Guideline (1) — Violation Severity Level Assignments Should Not Have the Unintended Consequence of Lowering the Current
Level of Compliance

Compare the VSLs to any prior levels of non-compliance and avoid significant changes that may encourage a lower level of compliance than
was required when levels of non-compliance were used.

Guideline (2) — Violation Severity Level Assignments Should Ensure Uniformity and Consistency in the Determination of
Penalties

A violation of a “binary” type requirement must be a “Severe” VSL.

Do not use ambiguous terms such as “minor” and “significant” to describe noncompliant performance.

Guideline (3) — Violation Severity Level Assignment Should Be Consistent with the Corresponding Requirement
VSLs should not expand on what is required in the requirement.

VRF and VSL Justifications
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Guideline (4) — Violation Severity Level Assignment Should Be Based on A Single Violation, Not on A Cumulative Number of
Violations

Unless otherwise stated in the requirement, each instance of non-compliance with a requirement is a separate violation. Section 4 of the
Sanction Guidelines states that assessing penalties on a per violation per day basis is the “default” for penalty calculations.

VRF Justification for TPL-001-5, Requirement R1
The VRF did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VSL Justification for TPL-001-5, Requirement R1
The VSL did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VRF Justification for TPL-001-5, Requirement R2
The VRF did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VSL Justification for TPL-001-5, Requirement R2
The VSL did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VRF Justification for TPL-001-5, Requirement R3
The VRF did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VSL Justification for TPL-001-5, Requirement R3
The VSL did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VRF Justification for TPL-001-5, Requirement R4
The VRF did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VSL Justification for TPL-001-5, Requirement R4
The VSL did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VRF and VSL Justifications
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VRF Justification for TPL-001-5, Requirement R5
The VRF did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VSL Justification for TPL-001-5, Requirement R5
The VSL did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VRF Justification for TPL-001-5, Requirement R6
The VRF did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VSL Justification for TPL-001-5, Requirement R6
The VSL did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VRF Justification for TPL-001-5, Requirement R7
The VRF did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VSL Justification for TPL-001-5, Requirement R7
The VSL did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VRF Justification for TPL-001-5, Requirement R8
The VRF did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VSL Justification for TPL-001-5, Requirement R8
The VSL did not change from the previously FERC approved TPL-001-4 Reliability Standard.

VRF and VSL Justifications
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Mapping Document
Project 2015-10 Single Points of Failure TPL-001

Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action Description and Change Justification
TPL-001-4, Requirement R1 TPL-001-5, Requirement R1 Requirement R1 body has been b
updated to reference MOD-032 standard
R1. Each Transmission Planner and R1. Each Transmission Planner and number in body of requirement.
Planning Coordinator shall maintain Planning Coordinator shall maintain
System models within its respective System models within its respective | Requirement R1, Part 1.1.2 and subparts
area for performing the studies area for performing the studies have been deleted. Selection of known
needed to complete its Planning needed to complete its Planning outages will be addressed in Requirement
Assessment. The models shall use Assessment. The models shall use R2, Parts 2.1.4 and 2.4.4.
data consistent with that provided in data consistent with that provided
accordance with the MOD-010 and in accordance with the MOD-032
MOD-012 standards, supplemented standard, supplemented by other
by other sources as needed, sources as needed, including items
including items represented in the represented in the Corrective Action
Corrective Action Plan, and shall Plan, and shall represent projected
represent projected System System conditions. This establishes
conditions. This establishes Category Category PO as the normal System
PO as the normal System condition in condition in Table 1. [Violation Risk
Table 1. Factor: High] [Time Horizon: Long-
1.1 System models shall represent: term Planning]
1.1.1. Existing Facilities
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Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action Description and Change Justification
1.1.2. Known outage(s) of 1.1. System models shall
generation or Transmission represent:
FaC|I|ty(|es).WIth a duration 1.1.1. Existing Facilities.
of at least six months.
1.1.3. New planned Facilities 1.1.2. New planned
and changes to existing Facilities and Changes
Facilities to existing Facilities.
1.1.4. Real and reactive Load 1.1.3. Real and reactive
forecasts Load forecasts.

1.1.5. Known commitments for
Firm Transmission Service and
Interchange

1.1.6. Resources (supply or
demand side) required for Load

1.1.4. Known commitments
for Firm Transmission
Service and
Interchange.

1.1.5. Resources (supply or
demand side) required

for Load.
TPL-001-4, Requirement R2 TPL-001-5, Requirement R2 No modifications made.
Parts 2.1,2.1.1,2.1.2, Parts 2.1, 2.1.1,2.1.2,
Parts 2..2,2.2.1 Parts 2..2,2.2.1
Part 2.3 Part 2.3
Parts2.4,2.4.1,2.4.2 Parts2.4,2.4.1,2.4.2
Part 2.5 Part 2.5
Parts 2.6, 2.6.1, 2.6.2 Parts 2.6, 2.6.1, 2.6.2
Parts 2.7.2,2.7.3,2.7.4 Parts 2.7.2,2.7.3,2.7.4

Mapping Document
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Requirement in Approved Standard

Standard: TPL-001-5

Translation to New Standard or Other Action

Description and Change Justification

Parts 2.8, 2.8.1, 2.8.2

Parts 2.8, 2.8.1, 2.8.2

TPL-001-4, Requirement R2

R2 Part2.1.4

2.1.4 For each of the studies described in

Requirement R2, Parts 2.1.1 and 2.1.2,

sensitivity case(s) shall be utilized to

demonstrate the impact of changes to the

basic assumptions used in the model. To

accomplish this, the sensitivity analysis in the

Planning Assessment must vary one or more

of the following conditions by a sufficient

amount to stress the System within a range of

credible conditions that demonstrate a

measurable change in System response :

e Real and reactive forecasted Load.

e Expected transfers.

e Expected in service dates of new or
modified Transmission Facilities.

e Reactive resource capability.

e Generation additions, retirements, or
other dispatch scenarios.

e Controllable Loads and Demand Side
Management.

e Duration or timing of known Transmission
outages.

TPL-001-5, Requirement R2

R2 Part2.1.3
2.1.3 For each of the studies described
in Requirement R2, Parts 2.1.1 and
2.1.2, sensitivity case(s) shall be
utilized to demonstrate the impact of
changes to the basic assumptions used
in the model. To accomplish this, the
sensitivity analysis in the Planning
Assessment must vary one or more of
the following conditions by a sufficient
amount to stress the System within a
range of credible conditions that
demonstrate a measurable change in
System response:

e Real and reactive forecasted Load.

e Expected transfers.

e Expected in service dates of new
or modified Transmission
Facilities.

e Reactive resource capability.

Requirement R2, Part 2.1.4 moved to

Requirement R2, Part 2.1.3

Mapping Document
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Requirement in Approved Standard

Standard: TPL-001-5

Translation to New Standard or Other Action

Description and Change Justification

e Generation additions,
retirements, or other dispatch
scenarios.

e Controllable Loads and Demand
Side Management.

e Duration or timing of known
Transmission outages.

TPL-001-4, Requirement R2

2.1.3. P1 events in Table 1, with known
outages modeled as in Requirement R1, Part
1.1.2, under those System peak or Off-Peak
conditions when known outages are
scheduled.

TPL-001-5, Requirement R2

2.1.4. When known outage(s) of generation
or Transmission Facility(ies) are planned in
the Near-Term Planning Horizon, the impact
of selected known outages on System
performance shall be assessed. These known
outage(s) shall be selected for assessment
consistent with a documented outage
coordination procedure or technical rationale
by the Planning Coordinator or Transmission
Planner. Known outage(s) shall not be
excluded solely based upon outage duration.
The assessment shall be performed for the PO
and P1 categories identified in Table 1 with

Requirement R2 Part 2.1.3 moved to
Requirement R2 Part 2.1.4

A properly planned Transmission system
should facilitate maintenance outages
without Non-Consequential Load Loss,
maintain a stable System without
Cascading and uncontrolled islanding.
(FERC Order 786, Paragraph 41).
Therefore, consistent with the principle of
TPL-001-5 Requirement R3, Part 3.4
which requires the Transmission Planner
and Planning Coordinator to identify
those planning events in Table 1 that are
expected to produce more severe System

Mapping Document
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Requirement in Approved Standard

Standard: TPL-001-5

Translation to New Standard or Other Action

Description and Change Justification

the System peak or Off-Peak conditions that
the System is expected to experience when
the known outage(s) are planned. This
assessment shall include, at a minimum
known outages expected to produce more
severe System impacts on the Planning
Coordinator or Transmission Planner’s portion
of the BES. Past or current studies may
support the selection of known outage(s), if
the study(s) has comparable post-Contingency
System conditions and configuration such as
those following P3 or P6 category events in
Table 1

impacts on its portion of the BES, only
those P1 events in Table 1 expected to
produce more severe System impacts on
its portion of the BES are to be assessed
for System models that include known
outages pursuant to Requirement R2,
Part2.1.4.

TPL-001-4, Requirement R2

2.1.5. When an entity’s spare equipment
strategy could result in the unavailability of
major Transmission equipment that has a lead
time of one year or more (such as a
transformer), the impact of this possible
unavailability on System performance shall be
studied. The studies shall be performed for
the PO, P1, and P2 categories identified in
Table 1 with the conditions that the System is
expected to experience during the possible

unavailability of the long lead time equipment.

TPL-001-5, Requirement R2

2.1.5. When an entity’s spare equipment
strategy could result in the unavailability of
major Transmission equipment that has a lead
time of one year or more (such as a
transformer), the impact of this possible
unavailability on System performance shall be
assessed. Based upon this assessment, an
analysis shall be performed for the PO, P1, and
P2 categories identified in Table 1 with the
conditions that the System is expected to

Requirement R2, Part 2.1.5 Document

internal conforming as reflecting in R2,

Part 2.4.5
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Requirement in Approved Standard

Standard: TPL-001-5

Translation to New Standard or Other Action

Description and Change Justification

experience during the possible unavailability
of the long lead time equipment.

TPL-001-4, Requirement R2

2.4.3. For each of the studies described in

Requirement R2, Parts 2.4.1 and 2.4.2,

sensitivity case(s) shall be utilized to

demonstrate the impact of changes to the

basic assumptions used in the model. To

accomplish this, the sensitivity analysis in the

Planning Assessment must vary one or more

of the following conditions by a sufficient

amount to stress the System within a range of

credible conditions that demonstrate a

measurable change in performance:

e Load level, Load forecast, or dynamic Load
model assumptions.

e Expected transfers.

e Expected in service dates of new or
modified Transmission Facilities.

e Reactive resource capability.

e Generation additions, retirements, or
other dispatch scenarios.

TPL-001-5, Requirement R2

2.4.3. For each of the studies described in

Requirement R2, Parts 2.4.1 and 2.4.2,

sensitivity case(s) shall be utilized to

demonstrate the impact of changes to the

basic assumptions used in the model. To

accomplish this, the sensitivity analysis in the

Planning Assessment must vary one or more

of the following conditions by a sufficient

amount to stress the System within a range of

credible conditions that demonstrate a

measurable change in performance:

e Load level, Load forecast, or dynamic Load
model assumptions.

e Expected transfers.

e Expected in service dates of new or
modified Transmission Facilities.

e Reactive resource capability.

e Generation additions, retirements, or
other dispatch scenarios.

Requirement R2, Part 2.4.3 has been
moved back to 2.4.3 as it was in TPL-001-
4.
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Requirement in Approved Standard

Standard: TPL-001-5

Translation to New Standard or Other Action

Description and Change Justification

TPL-001-5, Requirement R2

2.4.4. When known outage(s) of generation or
Transmission Facility(ies) are planned in the
Near-Term Planning Horizon, the impact of
selected known outages on System
performance shall be assessed. These known
outage(s) shall be selected for assessment
consistent with a documented outage
coordination procedure or technical rationale
by the Planning Coordinator or Transmission
Planner. Known outage(s) shall not be
excluded solely based upon outage duration.
The assessment shall be performed for the P1
categories identified in Table 1 with the
System peak or Off-Peak conditions that the
System is expected to experience when the
known outage(s) are planned. This
assessment shall include, at a minimum, those
known outages expected to produce more
severe System impacts on the Planning
Coordinator or Transmission Planner’s portion
of the BES. Past or current studies may
support the selection of known outage(s), if
the study(s) has comparable post-Contingency
System conditions and configuration such as

TPL-001-5, Requirement R2, Part 2.4.4

TPL-001-4, Part 2.4.3 moved to TPL-001-5,
Part 2.4.4

Modified the standard to add a Stability
analysis requirement for P1 events in
Table 1, with known outages under
appropriate System conditions, that
includes similar language to that used for
the steady state analysis stated in
Requirement R2, Part 2.1.4. For reasons
similar to those justifying changes to
Requirement R2 Part 2.1.4, the
Transmission Planner and Planning
Coordinator shall identify those P1 events
in Table 1 expected to produce more
severe System impacts on its portion of
the BES to be assessed for System models
that include known outages pursuant to
Requirement R2 Part 2.4.4.
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Requirement in Approved Standard

Standard: TPL-001-5

Translation to New Standard or Other Action

Description and Change Justification

those following P3 or P6 category events in
Table 1.

TPL-001-5, Requirement R2

2.4.5. When an entity’s spare equipment
strategy could result in the unavailability of
major Transmission equipment that has a lead
time of one year or more (such as a
transformer), the impact of this possible
unavailability on System performance shall be
assessed. Based upon this assessment, an
analysis shall be performed for the selected
P1 and P2 category events identified in Table
1 for which the unavailability is expected to
produce more severe System impacts on its
portion of the BES. The analysis shall simulate
the conditions that the System is expected to
experience during the possible unavailability
of the long lead time equipment.

TPL-001-5, Requirement R2, Part 2.4.5

Consistent with FERC Order 786 Para 89,
modified the standard to add
Requirement R2, Part 2.4.5, which
includes similar language to that used for
the steady-state analysis stated in
Requirement R2, Part 2.1.5 to address
stability analysis for spare equipment
strategy.

TPL-001-4, Requirement R2
Requirement R2 Part 2.7

TPL-001-5, Requirement R2
Requirement R2 Part 2.7

2.7 For planning events shown in Table 1,
when the analysis indicates an inability of the

TPL-001-5, Requirement R2,

Requirement R2, Part 2.7
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Requirement in Approved Standard

Standard: TPL-001-5

Translation to New Standard or Other Action

Description and Change Justification

2.7 For planning events shown in Table 1,
when the analysis indicates an inability of the
System to meet the performance
requirements in Table 1, the Planning
Assessment shall include Corrective Action
Plan(s) addressing how the performance
requirements will be met. Revisions to the
Corrective Action Plan(s) are allowed in
subsequent Planning Assessments but the
planned System shall continue to meet the
performance requirements in Table 1.
Corrective Action Plan(s) do not need to be
developed solely to meet the performance
requirements for a single sensitivity case
analyzed in accordance with Requirements R2,
Parts 2.1.4 and 2.4.3. The Corrective Action
Plan(s) shall:

System to meet the performance
requirements in Table 1, the Planning
Assessment shall include Corrective Action
Plan(s) addressing how the performance
requirements will be met. Revisions to the
Corrective Action Plan(s) are allowed in
subsequent Planning Assessments but the
planned System shall continue to meet the
performance requirements in Table 1.
Corrective Action Plan(s) do not need to be
developed solely to meet the performance
requirements for a single sensitivity case
analyzed in accordance with Requirements
R2, Parts 2.1.3 and 2.4.3. The Corrective
Action Plan(s) shall:

Changed Requirement subpart reference
in Requirement 2, Part R2.7 in standard.

TPL-001-4, Requirement R2, Part 2.7

2.7.1. List System deficiencies and the
associated actions needed to achieve required
System performance. Examples of such
actions include:

e |nstallation,
modification,
retirement, or

TPL-001-5, Requirement R2, Part 2.7

2.7.1. List System deficiencies and the
associated actions needed to achieve
required System performance. Examples
of such actions include:

e Installation,
modification,
retirement, or

Requirement R2, Part 2.7

Updated to reflect NERC Glossary Term
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Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action Description and Change Justification

removal of
Transmission
and generation
Facilities and any
associated
equipment.
Installation,
modification, or
removal of
Protection
Systems or
Special
Protection
Systems.
Installation or
modification of
automatic
generation
tripping as a
response to a
single or
multiple
Contingency to
mitigate Stability

removal of
Transmission
and generation
Facilities and
any associated
equipment.

Installation,
modification, or
removal of
Protection
Systems or
Remedial Action
Schemes.

Installation or
modification of
automatic
generation
tripping as a
response to a
single or
multiple
Contingency to
mitigate
Stability
performance
violations.

Mapping Document
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Requirement in Approved Standard

Standard: TPL-001-5

Translation to New Standard or Other Action

Description and Change Justification

performance
violations.
Installation or
modification of
manual and
automatic
generation
runback/tripping
as a response to
a single or
multiple
Contingency to
mitigate steady
state
performance
violations.

Use of Operating
Procedures
specifying how
long they will be
needed as part
of the Corrective
Action Plan.

Installation or
modification of
manual and
automatic
generation
runback/tripping
as a response to
a single or
multiple
Contingency to
mitigate steady
state
performance
violations.

Use of
Operating
Procedures
specifying how
long they will be
needed as part
of the Corrective
Action Plan.

Use of rate
applications,
DSM, new

Mapping Document
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Requirement in Approved Standard

e Use of rate
applications,
DSM, new
technologies, or
other initiatives.

Standard: TPL-001-5

Translation to New Standard or Other Action

technologies, or
other initiatives.

Description and Change Justification

TPL-001-4, Requirement R3

R3. For the steady state portion of the
Planning Assessment, each
Transmission Planner and Planning
Coordinator shall perform studies for
the Near-Term and Long-Term
Transmission Planning Horizons in
Requirement R2, Parts 2.1, and 2.2.
The studies shall be based on
computer simulation models using
data provided in Requirement R1.
[Violation Risk Factor: Medium]
[Time Horizon: Long-term Planning]

3.1. Studies shall be performed
for planning events to
determine whether the BES
meets the performance
requirements in Table 1
based on the Contingency

TPL-001-5, Requirement R3

R3. For the steady state portion of the
Planning Assessment, each
Transmission Planner and Planning
Coordinator shall perform studies
for the Near-Term and Long-Term
Transmission Planning Horizons in
Requirement R2, Parts 2.1, and 2.2.
The studies shall be based on
computer simulation models using
data provided in Requirement R1.
[Violation Risk Factor: Medium]
[Time Horizon: Long-term Planning]

3.1.  Studies shall be performed
for planning events to
determine whether the BES
meets the performance
requirements in Table 1
based on the Contingency list

Requirement R3, Part 3.2

Document internal conforming clean-up
to move the last sentence of Requirement
R3, Part 3.5 to Requirement R3, Part 3.2.

Mapping Document
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Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action Description and Change Justification

3.2

3.3.

list created in Requirement
R3, Part 3.4.

Studies shall be performed
to assess the impact of the
extreme events which are
identified by the list created
in Requirement R3, Part 3.5.

Contingency analyses for
Requirement R3, Parts 3.1 &
3.2 shall:

3.3.1. Simulate the
removal of all
elements that the
Protection System
and other automatic
controls are
expected to
disconnect for each
Contingency
without operator
intervention. The
analyses shall
include the impact
of subsequent:

3.2

3.3.

created in Requirement R3,
Part 3.4.

Studies shall be performed to
assess the impact of the
extreme events which are
identified by the list created
in Requirement R3, Part 3.5.
If the analysis concludes
there is Cascading caused by
the occurrence of extreme
events, an evaluation of
possible actions designed to
reduce the likelihood or
mitigate the consequences
and adverse impacts of the
event(s) shall be conducted.

Contingency analyses for
Requirement R3, Parts 3.1 &
3.2 shall:

3.3.1. Simulate the removal
of all elements that
the Protection System
and other automatic
controls are expected
to disconnect for each

Mapping Document

Project 2015-10 Single Points of Failure

13



Requirement in Approved Standard

Standard: TPL-001-5

Translation to New Standard or Other Action

3.3.1.1. Tripping Contingency without
of operator intervention.
generators The analyses shall
where include the impact of
simulations subsequent:
show 3.3.1.1. Tripping of
generator
generators
bus voltages
) ) where
or high side . .
simulations
of the
] show
generation
generator
SéeS%uD bus voltages
( | ) or high side
voltages are of the
less than .
generation
known or
4 step up
sssume (GsU
minimum
voltages are
genedrator less than
steaTdy state Known or
or: l eh assumed
t :oug minimum
;{0 Fag? generator
Ilmllt:;thns. steady state
r;]c udein or ride
the through

Description and Change Justification
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Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action Description and Change Justification
assessment voltage
any limitations.
assumptions Include in
made. the
3.3.1.2. Tripping assessment
of any )
T - assumptions
ransmission
made.
elements
where relay 3.3.1.2. Tripping of
loadability Transmission
limits are elements
exceeded. where relay
3.3.2. Simulate the I.oaf:lablllty
. limits are
expected automatic
. . exceeded.
operation of existing
and planned devices 3.3.2. Simulate the expected
designed to provide automatic operation
steady state control of existing and
of electrical system planned devices
guantities when designed to provide
such devices impact steady state control
the study area. of electrical system
These devices may guantities when such
include equipment devices impact the
such as phase- study area. These

Mapping Document
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Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action Description and Change Justification
shifting devices may include
transformers, load equipment such as
tap changing phase-shifting
transformers, and transformers, load tap
switched capacitors changing
and inductors. transformers, and

3.4. Those planning events in SW't(_:hed capacitors
Table 1, that are expected to and inductors.
produce more severe 3.4. Those planning events in
System impacts on its Table 1, that are expected to
portion of the BES, shall be produce more severe System
identified and a list of those impacts on its portion of the
Contingencies to be BES, shall be identified and a
evaluated for System list of those Contingencies to
performance in be evaluated for System
Requirement R3, Part 3.1 performance in Requirement
created. The rationale for R3, Part 3.1 created. The
those Contingencies rationale for those
selected for evaluation shall Contingencies selected for
be available as supporting evaluation shall be available
information. as supporting information.

3.4.1. The Planning 3.4.1. The Planning
Coordinator and Coordinator and
Transmission Transmission Planner
Planner shall shall coordinate with

Mapping Document
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Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action Description and Change Justification
coordinate with adjacent Planning
adjacent Planning Coordinators and
Coordinators and Transmission Planners
Transmission to ensure that
Planners to ensure Contingencies on
that Contingencies adjacent Systems
on adjacent Systems which may impact
which may impact their Systems are
their Systems are included in the
included in the Contingency list.

Contingency list. 3.5 Those extreme events in Table 1

Those extreme events in Table 1 that are that are expected to produce
expected to produce more severe System more severe System impacts
impacts shall be identified and a list created of shall be identified and a list
those events to be evaluated in Requirement created of those events to be
R3, Part 3.2. The rationale for those evaluated in Requirement R3,
Contingencies selected for evaluation shall be Part 3.2. The rationale for those
available as supporting information. If the Contingencies selected for
analysis concludes there is Cascading caused evaluation shall be available as
by the occurrence of extreme events, an supporting information.

evaluation of possible actions designed to
reduce the likelihood or mitigate the
consequences and adverse impacts of the
event(s) shall be conducted.

TPL-001-4, Requirement R4 TPL-001-5, Requirement R4 No modifications made.

Mapping Document
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Requirement in Approved Standard
Parts4.1,4.1.2,4.1.3
Parts4.3,4.3.1,43.1.1,43.1.2,4.3.1.3,4.3.2
Parts4.4,4.4.1
Part4.5

Standard: TPL-001-5

Translation to New Standard or Other Action
Parts4.1,4.1.2,4.1.3
Parts4.3,4.3.1,4.3.1.1,4.3.1.2,4.3.1.3,4.3.2
Parts4.4,4.4.1

Part 4.5

Description and Change Justification

TPL-001-4, Requirement R4

4.1.1. For planning event P1: No
generating unit shall pull out of
synchronism. A generator being
disconnected from the System by
fault clearing action or by a Special
Protection System is not considered
pulling out of synchronism.

TPL-001-5, Requirement R4
TPL-001-4, Requirement R4

4.1.1. For planning event P1: No generating
unit shall pull out of synchronism. A
generator being disconnected from the
System by fault clearing action or by a
Remedial Action Scheme is not considered
pulling out of synchronism.

Requirement R4, Part 4.1.1

Updated to reflect NERC Glossary Term

TPL-001-4, Requirement R4

4.2. Studies shall be performed to assess
the impact of the extreme events which are
identified by the list created in Requirement
R4, Part 4.5.

TPL-001-5, Requirement R4,

R4. For the Stability portion of the
Planning Assessment, as described
in Requirement R2, Parts 2.4 and
2.5, each Transmission Planner and
Planning Coordinator shall perform
the Contingency analyses listed in
Table 1. The studies shall be based
on computer simulation models
using data provided in Requirement

TPL-001-5, Requirement R4, Part 4.2

Prior to this change, TPL-001-4
Requirement R4, Part 4.5 discussed
analysis performed during studies

referenced in TPL-001-4 Requirement R4,

Part 4.2. To eliminate confusion and

better separate the discussion of studies
and analysis from the discussion of the
necessary pre-conditional selection of

extreme events in Table 1 that are

Mapping Document
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Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action Description and Change Justification
R1. [Violation Risk Factor: expected to produce more severe System
Medium] [Time Horizon: Long-term | impacts, identical language from
Planning] Requirement R4, Part 4.5 was moved to

4.1. Studies shall be performed Requirement R4, Part 4.2.

for planning events to
determine whether the BES
meets the performance
requirements in Table 1
based on the Contingency list
created in Requirement R4,
Part 4.4.

Requirement 4, Part 4.1.1

4.1.1. For planning event
P1: No generating
unit shall pull out of
synchronism. A
generator being
disconnected from
the System by fault
clearing action or by a
Remedial Action
Scheme is not
considered pulling out
of synchronism.

4.1.2. For planning events
P2 through P7:

Mapping Document
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Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action

4.1.3.

When a generator
pulls out of
synchronism in the
simulations, the
resulting apparent
impedance swings
shall not result in the
tripping of any
Transmission system
elements other than
the generating unit
and its directly
connected Facilities.

For planning events P1
through P7: Power
oscillations shall exhibit
acceptable damping as
established by the
Planning Coordinator
and Transmission
Planner.

4.2, Studies shall be performed
to assess the impact of the
extreme events which are
identified by the list created
in Requirement R4, Part 4.5.

Description and Change Justification

Mapping Document
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Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action

4.3.

If the analysis concludes
there is Cascading caused
by the occurrence of
extreme events, an
evaluation of possible
actions designed to reduce
the likelihood or mitigate
the consequences of the
event (s) shall be
conducted.

Contingency analyses for
Requirement R4, Parts 4.1
and 4.2 shall:

4.3.1. Simulate the removal
of all elements that
the Protection System
and other automatic
controls are expected
to disconnect for each
Contingency without

operator intervention.

The analyses shall
include the impact of
subsequent:

Description and Change Justification

Mapping Document
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Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action Description and Change Justification

4.3.1.1. Successful
high speed
(less than
one second)
reclosing
and
unsuccessful
high speed
reclosing
into a Fault
where high
speed
reclosing is
utilized.

4.3.1.2. Tripping of
generators
where
simulations
show
generator
bus voltages
or high side
of the GSU
voltages are
less than
known or

Mapping Document
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Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action Description and Change Justification

assumed
generator
low voltage
ride through
capability.
Include in
the
assessment
any
assumptions
made.

4.3.1.3. Tripping of
Transmission
lines and
transformers
where
transient
swings cause
Protection
System
operation
based on
generic or
actual relay
models.

Mapping Document
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Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action Description and Change Justification

4.3.2. Simulate the expected
automatic operation
of existing and
planned devices
designed to provide
dynamic control of
electrical system
guantities when such
devices impact the
study area. These
devices may include
equipment such as
generation exciter
control and power
system stabilizers,
static var
compensators, power
flow controllers, and
DC Transmission
controllers.

4.4. Those planning events in
Table 1 that are expected to
produce more severe System
impacts on its portion of the
BES, shall be identified, and a
list created of those

Mapping Document
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Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action Description and Change Justification

Contingencies to be
evaluated in Requirement R4,
Part 4.1. The rationale for
those Contingencies selected
for evaluation shall be
available as supporting
information.

4.4.1. Each Planning
Coordinator and
Transmission Planner
shall coordinate with
adjacent Planning
Coordinators and
Transmission Planners
to ensure that
Contingencies on
adjacent Systems
which may impact
their Systems are
included in the
Contingency list.

4.5, Those extreme events in
Table 1 that are expected to
produce more severe
System impacts shall be

Mapping Document
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Standard: TPL-001-5

Requirement in Approved Standard Translation to New Standard or Other Action Description and Change Justification

identified and a list created
of those events to be
evaluated in Requirement
R4, Part 4.2. The rationale
for those Contingencies
selected for evaluation shall
be available as supporting

information
TPL-001-4, Requirement R5 TPL-001-5, Requirement R5 No modifications made.
TPL-001-4, Requirement R6 TPL-001-5, Requirement R6 No modifications made.
TPL-001-4, Requirement R7 TPL-001-5, Requirement R7 No modifications made.
TPL-001-4, Requirement R8 TPL-001-5, Requirement R8 No modifications made.
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Preface

The vision for the Electric Reliability Organization (ERO) Enterprise, which is comprised of the North American
Electric Reliability Corporation (NERC) and the seven Regional Entities (REs), is a highly reliable and secure North
American bulk power system (BPS). Our mission is to assure the effective and efficient reduction of risks to the

reliability and security of the grid.

The North American BPS is divided into seven RE boundaries as shown in the map and corresponding table below.
The multicolored area denotes overlap as some load-serving entities participate in one Region while associated

Transmission Owners/Operators participate in another.

FRCC

Florida Reliability Coordinating Council

MRO

Midwest Reliability Organization

NPCC

Northeast Power Coordinating Council

RF

ReliabilityFirst

SERC

SERC Reliability Corporation

Texas RE

Texas Reliability Entity

WECC

Western Electricity Coordinating Council

NERC Project 2015-10 Single Points of Failure




Executive Summary

Project 2015-10 Technical Rationale provides the background and rationale for proposed revisions to Reliability
Standard TPL-001-4. The proposed revisions address reliability issues concerning the study of single points of
failure (SPF) on Protection Systems from FERC Order No. 754, directives from FERC Order No. 786 regarding
planned maintenance outages and stability analysis for spare equipment strategy , and replaces references to the
MOD-010 and MOD-012 standards with the MOD-032 Reliability Standard.

Key Concepts of FERC Order No. 754

The Standard Drafting Team (SDT) took into account the recommendations for modifying NERC Reliability
Standard TPL-001-4 identified in both the SPCS and SAMS report titled Order No. 754 Assessment of Protection
System Single Points of Failure Based on the Section 1600 Data Request and the Informational Filing of the North
American Electric Reliability Corporation in Response to Order No. 754 to the FERC. In “Table 1 — Steady State and
Stability Performance Planning Events,” the Category P5 event incorporates Delayed Fault Clearing due to the
failure of a non-redundant component of a Protection System. In “Table 1 — Steady State and Stability
Performance Extreme Events,” breaker failure and failure of a non-redundant component of a Protection System
are differentiated. The SDT recognizes that sequence and timing of Protection System action leading to Delayed
Fault Clearing may be quite different between the two causalities, and also that fault severity and acceptable
consequence of failure of a non-redundant component of a Protection System should be differentiated. Footnote
13 of the “Table 1 — Steady State & Stability Performance Footnotes” describes the non-redundant Protection
System components to be considered for Category P5 Planning Events and Stability Extreme Events.

Key Concepts of FERC Order No. 786

The SDT considered the Commission’s concern that the outages of significant facilities less than six months could
be overlooked for planning purposes, that Category P3 and P6 do not sufficiently cover planned maintenance
outages, and the Near-Term Transmission Planning Horizon requires annual assessments using Year One or year
two, and year five, and known planned facility outages of less than six months should be addressed so long as
their planned start times and durations may be anticipated as occurring for some period of time during the
planning time horizon. Proposed revisions remove the six month outage duration, shift the consideration of
known outages from Requirement R1, which requires what System models shall represent, to Requirement R2,
Parts 2.1 and 2.4, which require the study and assessment of known outages. Further, proposed revisions include
a requirement to document an outage coordination procedure or the technical rationale for the determination of
which known outages to study. Proposed revisions also included the addition of stability assessment for long lead
equipment that does not have a spare.

Summary of proposed revisions
e Requirement R1 — Updated for MOD-032-1 standard.

e Requirement R1, Part 1.1.2 — Removed this requirement.

e Requirement R2, Part 2.1.4 — Added model conditions for steady state analysis of PO and P1 events for
known outages.

e Requirement R2, Part 2.4.4—Added model conditions for stability analysis of P1 events for known outages.

e Requirement R2, Part 2.4.5 — Added stability analysis requirement for long lead time equipment
unavailability.

e Requirement R3, Part 3.2 — Document internal conforming clean-up to incorporate the last sentence of
Part 3.5.

NERC Project 2015-10 Single Points of Failure
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Executive Summary

Requirement R4, Part 4.2 — Document internal conforming clean-up to incorporate the last sentence of
Part 4.5.

Table 1 — Modified Category P5 event to include SPF.

Table 1 — Modified Extreme Events, Stability column to differentiate SPF from stuck breaker.

Table 1 — Modified Footnote 13 to specify the SPF that should be considered.
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Introduction

NERC Reliability Standard TPL-001-4 (Transmission System Planning Performance Requirements) is being modified
to address reliability issues and standard modification directives contained in FERC Order No. 754* and FERC Order
No. 786.2 Proposed Reliability Standard TPL-001-5 revises the TPL-001 standard to address the reliability risks
posed by SPF on Protection Systems.

Background

FERC Order No. 754

FERC Order No. 754 directed NERC to study the reliability risk associated with SPF in Protection Systems. As a
follow-up to a NERC Technical Conference where the risks and concerns associated with SPF were discussed, the
NERC System Protection and Control Subcommittee (SPCS) and the System Analysis and Modelling Subcommittee
(SAMS) conducted an assessment of Protection System SPF in response to FERC Order No. 754, including analysis
of data collected pursuant to a request for data or information under Section 1600 of the NERC Rules of Procedure.
The SPCS and SAMS report titled Order No. 754 Assessment of Protection System Single Points of Failure Based on
the Section 1600 Data Request and the Informational filing of the North American Electric Reliability Corporation
in Response to Order No. 754 to the FERC provide extensive general discussion about the reliability risks associated
with a SPF.

The SDT strongly considered the recommendations of the SPCS and SAMS report, recognizing that the purpose of
that report was to determine whether a reliability concern existed demanding NERC to address the study of SPF
on Protection Systems. The formation of the Project 2015-10 directly resulted from the SPCS and SAMS report
recommendations. However, the SDT’s obligation was to consider the reported recommendations and translate
them into proposed TPL-001-5 Reliability Standard requirements that are meaningful to Planning Coordinators
and Transmission Planners for performance of annual TPL Planning Assessments which adequately account for
the reliability risk posed by SPF on Protection Systems.

FERC Order No. 786

In FERC Order No. 786, FERC directed NERC to address two issues. The first issue is the concern that the six month
outage duration threshold could exclude planned maintenance outages of significant facilities from future
planning assessments. FERC directed NERC to modify TPL-001-4 to address this concern. The second issue involves
adding clarity regarding dynamic assessment of outages of critical long lead time equipment, consistent with the
entity’s spare equipment strategy. FERC directed NERC to consider this issue upon its next review of TPL-001-4.
The NERC SAMS developed a white paper documenting the technical analysis conducted by SAMS to address the
two directives contained in the FERC Order No. 786. The white paper provides extensive general discussion
regarding the directives.

1 Order No. 754, Interpretation of Transmission Planning Reliability Standard, 136 FERC 9 61,186 (2011) (“Order
No. 754”).
2 Order No. 786, Transmission Planning Reliability Standards, 145 FERC 9 61,051 (2013) (“Order No. 786").
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Section 1: Single Points of Failure on Protection Systems (FERC
Order No. 754)

NERC Advisory
On March 30, 2009, NERC issued an advisory® report notifying the industry that a SPF issue had caused three
significant system disturbances in 5 years.

Transmission Owners, Generation Owners, and Distribution Providers owning Protection Systems installed on the
Bulk Electric System (BES) were advised to address SPF on their Protection Systems when identified in routine
system evaluations to prevent N-1 transmission system contingencies from evolving into more severe or even
extreme events.

These entities were additionally advised to begin preparing an estimate of the resource commitment required to
review, re-engineer, and develop a workable outage and construction schedule to address SPF on their Protection
Systems.

FERC Order No. 754

In FERC Order No. 754 Paragraph 20, FERC directed NERC to “to make an informational filing within six months of
the date of the issuance of this Final Rule explaining whether there is a further system protection issue that needs
to be addressed and, if so, what forum and process should be used to address that issue and what priority it should
be accorded relative to other reliability initiatives planned by NERC.”

FERC Technical Conference
A FERC technical conference concerning the Commission’s Order 754 titled Staff Meeting on Single Points of
Failure on Protection Systems was held on October 24-25, 2011 at FERC in Washington, DC.

At the technical conference, the attendees discussed the SPF issue and narrowed their concerns into four
consensus points:

e The concern with assessment of SPF is a performance-based issue, not a full redundancy issue.
e The existing approved standards address assessments of SPF.

e Assessments of SPF of non-redundant primary protection (including backup) systems need to be
sufficiently comprehensive.

e lLack of sufficiently comprehensive assessments of non-redundant primary Protection Systems is a
reliability concern.

Joint SPCS-SAMS Report

One outcome of the FERC technical conference was that NERC would conduct a data collection effort to provide
a broad factual foundation that could aid in assessing the reliability risks posed by SPF. The NERC Board of Trustees
approved the request for data or information under Section 1600 of the NERC Rules of Procedure (“Order No. 754
Data Request”) on August 16, 2012.

In September 2015, SPCS and SAMS issued a report to the NERC Planning Committee (PC) and Operating
Committee (OC), summarizing the information collected under the Order No. 754 Data Request. The assessment
confirmed the existence of a reliability risk associated with SPF in Protection Systems that warrants further action.

3 See Industry Advisory: Single Point of Failure
http://www.nerc.com/files/Final_Order 754 Informational_Filing_3-15-12_complete.pdf
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Section 1: Single Points of Failure on Protection Systems (FERC Order No. 754)

To address this risk, the SPCS and the SAMS considered a variety of alternatives and concluded that the most
appropriate recommendation that aligns with FERC Order No. 754 directives and maximizes reliability of
Protection System performance is to modify NERC Reliability Standard TPL-001-4 (Transmission System Planning
Performance Requirements) through the NERC standards development process.

The SDT strongly considered the recommendations of the SPCS and SAMS report, as specified by the Project
2015-10 Single Points of Failure Standards Authorization Request (SAR). The SDT recognized that its obligation
was to consider the reported recommendations and translate them into proposed TPL-001-5 Reliability Standard
requirements that are meaningful to Planning Coordinators and Transmission Planners for performance of annual
TPL Planning Assessments. The SPCS and SAMS report recommendations, as well as how they have been
addressed in proposed TPL-001-5 by the Project 2015-10 SDT are summarized in the following section.

Revisions to TPL-001-4

Single Points of Failure — Category P5 Planning Events

The SPCS and SAMS report states, “Analysis of the data demonstrates the existence of a reliability risk associated
with single points of failure in protection systems that warrants further action. The analysis shows that the risk
from single point of failure is not an endemic problem and instances of single point of failure exposure are lower
on higher voltage systems. However, the risk is sufficient to warrant further action. Risk-based assessment should
be used to identify protection systems of concern (i.e., locations on the BES where there is a susceptibility to
cascading if a protection system single point of failure exists)”.

The modifications to the Category P5 Planning event description are intended to be aligned with the changes to
the Table 1, Footnote 13. The SDT has modified Table 1, Footnote 13 to capture the SPCS/SAMS recommendations
for Category P5 events, which expands beyond the previously limited set of relays identified in TPL-001-4, to
capture the identified SPF of concern. Footnote 13 describes the non-redundant Protection System components
to be considered for Category P5 Planning Events, and is discussed further below.

The Table 1 Category P5 event describes a Contingency where a single line-to-ground (SLG) fault occurs and
Delayed Fault Clearing results due to the failure of the Protection System, protecting the Faulted element, to
operate as designed. Typically, the two most important aspects of the P5 event that affect simulation are the
magnitude of SLG fault current and the mode of Protection System failure leading to Delayed Fault Clearing. The
latter is especially important and the mode of Protection System failure details make the P5 event unique. The
Transmission Planner or Planning Coordinator must be cognizant of the time period during which the Protection
System removes Elements from service, as well as the sequence of their removal during isolation of the fault. By
definition, Normal Clearing is not expected when a non-redundant component of a Protection System is simulated
to have failed; the P5 event implies that the Protection System does not operate as designed to clear the SLG fault
in the time normally expected with proper functioning of the installed Protection System. Therefore, when a non-
redundant component of a Protection System fails, Delayed Fault Clearing results. This means that correct
operation of the backup Protection System occurs with the intentionally designed time delay before fault clearing.
Additionally, there may be significant differences in final System configuration due to the Protection System
operation to clear the faulted Element. For example, more System Elements may be removed from service when
the backup Protection System operates, consistent with Delayed Fault Clearing, than may be expected during
primary Protection System operation expected for Normal Clearing. The expected time delays for Protection
System operation are critical for proper simulation of the P5 event.

It is anticipated that the most cost-effective Corrective Action Plans to address unacceptable system performance
for the P5 Planning Events will likely be to add Protection System component redundancy, consistent with the
components to be considered in Footnote 13. Protection System redundancy changes to address Category P5
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Section 1: Single Points of Failure on Protection Systems (FERC Order No. 754)

Event concerns should also reduce or even negate non-redundant components that need to be considered in
assessing System performance resulting from simulation of the 2e-2h Extreme Events; hence, potentially
mitigating many concerns.

Clarification: Why address SPF in TPL-001 and not create a new Reliability Standard for this
purpose?

As part of the recommendations from the SPCS and SAMS report, the option to create a new Reliability Standard
to address SPF in the Protection System was considered. Both a new TPL standard for planning-related studies
and assessment, as well as a new Protection and Control standard to specify Protection System redundancy were
debated by SPCS and SAMS. Ultimately, the recommendation of the SPCS and SAMS report, leading to the
formation of the Project 2015-10 SDT, focused upon the simulation and study assessment of the Transmission
system given non-redundant components of the Protection System instead of mandating a level of redundancy
across a diverse set of equipment and utilities in North America.

It is important to emphasize that modifications to the TPL-001-5 Table 1 Category P5 Planning Event, the TPL-001-
5 Table 1 Extreme Stability Events, and related changes to Table 1, Footnote 13 do not establish or mandate a
level of redundancy for Protection Systems. Quite the contrary: the modifications presented in TPL-001-5 require
planning entities to consider the non-redundant components of Protection Systems that may exist within their
respective Systems, to execute appropriate studies, and to assess the impacts that these SPF may have upon the
ability to meet Table 1 System performance requirements given Delayed Fault Clearing. TPL-001-5 does not
mandate redundancy; TPL-001-5 requires that some non-redundancy components of a Protection System be
considered during annual Planning Assessments.

Clarification: Why is consideration of fault duration significant for the P5 Planning Event?
A Protection System is designed to isolate faulted equipment within an expected time duration following fault
initiation. When the Protection System does not operate as designed or fails to isolate faulted equipment within
the time normally expected with its proper functioning, backup protection capabilities must act to clear the fault.
The SDT recognized that Protection Systems used for backup protection are designed with intentional time delays
that inherently allows primary protection to actuate first. This is consistent with the Table 1 Planning Event P5
which is characterized by its prescribed Delayed Fault Clearing. The SDT recognized that the sequencing, causality,
and mode of failure of a non-redundant component of a Protection System leads to Delayed Fault Clearing by the
operation of backup protection, whether local (e.g., breaker failure initiation) or remote (e.g., remote-end
terminal tripping consistent with zonal backup protection). The SDT believed the existing defined terms Normal
Clearing and Delayed Fault Clearing were appropriate for the revised Table 1 Planning Event P5, as well as the
revised Table 1 Footnote 13.

Clarification: What is the difference between a top-down versus bottom-up approach to
Category P5 Events?

As part of simulating and analyzing results of P5 Event assessments, two common approaches to the Stability
portion of simulations may be appropriate for planning entities to undertake. The first, referred to as the top-
down approach, may initially focus upon determining critical clearing times for an entity’s System topology given
SLG faults. Once critical clearing times are obtained, the planning entity has the opportunity to collaborate with
System Protection personnel to assess whether the installed Protection System may achieve the required
performance. An advantage of the top-down approach is that the analytical burden to determine critical clearing
times is front-loaded upon the planning entity and specific details regarding the Protection System are
unnecessary prior to executing dynamics simulations. Conversely, the bottom-up approach may commence by
the planning entity requesting the detailed causality and clearing times for SPF on the Protection System from
Protection System personnel, requiring an extensive review of installed Protection Systems at the outset. While
this approach may delay the execution of P5 Event studies, it may eliminate System topology that is not
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Section 1: Single Points of Failure on Protection Systems (FERC Order No. 754)

susceptible to SPF on the Protection System based upon Protection System personnel input and reduces the
planning entity’s dynamics simulation burden. Whether utilizing a top-down, bottom-up, combination of the two,
or any other appropriate approach, the obligation specified in Table 1, Footnote 13 is for the planning entity to
consider the non-redundant components of a Protection System that may lead to Delayed Fault Clearing when
simulating the P5 Event.

Clarification: Is backup protection redundant?

The majority of BES Protection Systems are designed with overlapping zonal protection, including backup systems
which eventually clear a fault in the event of a failure of the Protection System which is designed for Normal
Clearing. Backup Protection Systems are not redundant for purposes of TPL-001-5 Table 1, Category P5 Events
because they result in Delayed Fault Clearing and/or trip more Elements than the primary Protection System
designed for Normal Clearing. Where the Protection System is designed with backup protections, the backup
protection clearing time for a SLG fault must be the same as the clearing time for the primary Protection System
designed for Normal Clearing, and must trip identical Elements, in order for the backup Protection System to be
considered redundant to the primary Protection System. The SDT expects this type of design to be rare in its
implementation, and correspondingly, backup protection is not considered redundant.

Table 1, Footnote 13

Footnote 13 is included in the TPL-001-5 Reliability Standard for the purpose of focusing the Transmission Planner
and Planning Coordinator consideration of non-redundant components of a Protection System that may, when
they fail, lead to Delayed Fault Clearing of the SLG fault simulated as part of the P5 event.

The SPCS and SAMS report recommended replacing “relay” with “component of a Protection System” in the Table
1 P5 event and replace Footnote 13 in TPL-001-4 with the following alternate wording:

The components from the definition of ‘Protection System’ for the purposes of
this standard include (1) protective relays that respond to electrical quantities,
(2) single station DC supply that is not monitored for both low voltage and open
circuit, with alarms centrally monitored (i.e., reported within 24 hours of
detecting an abnormal condition to a location where corrective action can be
initiated), and (3) DC control circuitry associated with protective functions
through the trip coil(s) of the circuit breakers or other interrupting devices.

A factor that the SDT considered when seeking to translate the SPCS and SAMS recommendations into the
proposed TPL-001-5 Table 1, Footnote 13 was the need for Planning Coordinators and Transmission Planners to
collaborate with System Protection personnel. The SDT recognized that the planning entities do not always have
enough information alone to consider Protection System modes of failure or Delayed Fault Clearing than may
result. Likewise, the SPCS and SAMS recommendations were adapted to target the potential non-redundant
components of a Protection System that may likely need System Protection personnel input when determining
how study simulations, performed by the planning entity, should be executed. Based on discussion and industry
comment, the SDT revised Footnote 13 to clarify the components of the Protection System that must be
considered when simulating Delayed Fault Clearing due to the failure of a non-redundant component of a
Protection System. This consideration is intended to account for:

e failed non-redundant components of a Protection System that may impact one or more Protection
Systems;

e the duration that faults remain energized until Delayed Fault Clearing, and;
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Section 1: Single Points of Failure on Protection Systems (FERC Order No. 754)

e additional system equipment removed from service following fault clearing depending upon the specific
failed non-redundant component of a Protection System.

The SPCS and SAMS report described voltage or current sensing devices as having a lower level of risk of failure to
trip due to robustness and likelihood to actually cause tripping upon failure. Therefore, these components of a
Protection System are omitted from Footnote 13. Similarly, control circuitry whose failure does not prevent
Normal Clearing of a fault, such as reclosing circuitry and reclosing relays, is omitted from Footnote 13
consideration.

Clarification: Does Footnote 13 prescribe redundancy?

It is emphasized that Footnote 13 does not prescribe any level of redundancy; on the contrary, Footnote 13 gives
those non-redundant components of a Protection System that shall be considered for simulation of the Table 1
Planning Event P5 and Table 1 Extreme Events Stability column 2e-2h. Further, it is the Table 1 Planning Event P5
which prescribes the required System performance. The consideration of non-redundant components of a
Protection System is necessary to properly simulate the Table 1 Planning Event P5 for the purpose of assessing
whether required System performance is achieved. If, after proper consideration and simulation, required System
performance is achieved, then there may be no impetus to make non-redundant components of a Protection
System redundant. On the other hand, after proper consideration and simulation it is demonstrated that required
System performance is not achieved, making non-redundant components of a Protection System redundant may
be but one of many alternatives for corrective actions to obtain required System performance.

Clarification: Why is monitored and reported to a Control Center used in parts of Footnote
132

The SDT recognized that some components of a Protection System may be monitored and their integrity reported
to a Control Center. Different than an indication of a component failure that may be displayed in a remote site or
in a location that may go unnoticed for a period, reporting to a Control Center implies that an unsatisfactory
condition would be identified and corrective action be directed in short order. It is noted that short order is
consistent with the “within 24 hours of detecting an abnormal condition” recommendation of the SPCS/SAMS
report. Given that a risk-based approach to non-redundant components of a Protection System is appropriate,
the SDT believed that components that may be SPF but are monitored and reported to a Control Center exhibited
lower risk on par with being redundant, and therefore did not warrant P5 Event simulation.

Clarification: Why are relays that respond to electrical quantities addressed?

Noting that Requirement R3, Part 3.3.1 and Requirement R4, Part 4.3.1 require simulation of Protection System
action, the SDT sought to limit the scope of Footnote 13a with respect to protective relays that may be non-
redundant components of a Protection System. Specifically, Footnote 13 limits single protective relays that may
be a SPF to those which respond to electrical quantities and are used for primary protection resulting in Normal
Clearing. A SPF in a single protective relay that is a non-redundant component of a Protection System may result
in the primary Protection System failing to properly operate, leading to Delayed Fault Clearing performed by
backup protective relays and/or overlapping zonal protection. Conversely, the SDT did not include backup
protective relays in the scope of Footnote 13a given that a SPF in a single protective relay used for backup
protection will not affect primary protection resulting in Normal Clearing.

The SDT recognized that BES Elements are predominantly protected by relays which respond to electrical
quantities. However, in some Protection System designs, non-redundant single protective relays which respond
to electrical quantities may be redundant to protective relays that do not respond to electrical quantities. For
example, an independent differential relay and independent sudden pressure relay may protect the same
transformer from faults inside the transformer tank. In this example, the differential relay responds to electrical
guantities, while the sudden pressure relay does not. While the transformer differential relay may be a SPF, an
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internal transformer tank fault may not lead to Delayed Fault Clearing given the sudden pressure protection,
provided, in this example, that the resulting clearing time is similar to that achieved with the differential relay.
Subsequently, the P5 event, for a single phase-to-ground (line-to-ground) fault in the transformer tank need not
be simulated for Delayed Fault Clearing due to the SPF of the transformer differential relay if the resulting clearing
time is similar to that achieved with the differential relay. However, care must be taken when evaluating
protective relays which respond to electrical quantities in combination with protective relays which do not
respond to electrical quantities; in this same example, faults that occurred outside of the transformer tank given
the SPF of the non-redundant transformer differential relay would be unaffected by the presence of the sudden
pressure relay and would lead to delayed clearing, necessitating its assessment as a P5 event (See Figure 1 and 2).
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Figure 1: Internal Transformer Tank Fault with Sudden Pressure Protection and failed
Transformer Differential Relay
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Figure 2: External Transformer Tank Fault with Sudden Pressure Protection and failed
Transformer Differential Relay

Clarification: What is comparable and what is not comparable for purposes of footnote 13?
The use of “comparable” in Table 1, Footnote 13a applies only to alternatives for a single protective relay that
responds to electrical quantities. For an alternative to be comparable to a single protective relay that responds
to electrical quantities, the alternative must operate as designed to clear the fault within the time period expected
if the single protective relay (that is simulated to fail as a SPF) were to function properly. Clearly, any alternative
to a single protective relay that responds to electrical quantities may result in a different Element tripping
sequence, leading to a different System topology after fault clearing which must be considered. Therefore, a
comparable alternative to a single protective relay that responds to electrical quantities must result in fault
clearing within the expected Normal Clearing time period and isolate the fault by tripping similar System Elements.

Clarification: Are separate Normal Clearing times comparable?

The SDT cannot anticipate all Protection System designs. However, the SDT’s intent for alternatives to a single
protective relay that responds to electrical quantities is implicit in the principle of comparable Normal Clearing
times. In some cases, multiple layers of protection may overlap towards achieving a common System protective
objective: to provide Normal Clearing. Examination of this design towards the common objective may indicate
the Normal Clearing times are comparable. An example of this type of design may be a piloted relay for high-
speed fault clearing used in conjunction with a non-piloted relay for primary or fast fault clearing. While these
two relays may have different Normal Clearing times, their protective objective is common: to provide Normal
Clearing. The clearing times of these two relays may be different, but are likely comparable. The applicable entity
must understand the design of their own Protection System for the purpose of considering non-redundant
components. Moreover, determination of whether alternatives, which may or may not respond to electrical
quantities, provide comparable Normal Clearing times must be made with regard to the Protection System design,
the expected fault clearing time, and the protective objective of its proper functioning.
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Clarification: Why are communication-aided Protection Systems addressed?

Given the increasing importance of communication-aided Protection Systems (e.g., pilot protection schemes,
direct transfer tripping schemes, permissive transfer tripping schemes, line differential relaying schemes, etc.),
the proper operation of the communication system must be considered when considering potential SPF
components of Protection Systems. The SDT augmented the SPCS/SAMS recommendations to include reference
to the subset of communication systems that are part of a communication-aided Protection System, necessary
where the performance of that Protection System is required to achieve Transmission System Planning (TPL)
Performance Requirements, enumerated in Table 1 of TPL-001-4. In other words, a communication-aided
Protection System that may experience a SPF, causing it to operate improperly or not at all, must be considered
as part of non-redundancy. The SDT concluded that, although the failure of communication-aided Protection
Systems may take many forms, by monitoring and reporting the status of these systems, the overall risk of impact
to the BES can potentially be reduced to an acceptable level. However, monitoring and reporting the status of
these systems can only really be considered as a sufficient alternative to physical redundancy if the result is
prompt notification and remediation which minimizes the exposure to and consequence of this failed component.
Most new Protection Systems deployed in the industry include communication-aided protection with component
and communication failure alarms monitored at centralized Control Centers. Therefore, this requirement is more
applicable to legacy systems that need communication-aided Protection Systems to meet performance
requirements of the TPL standards.

Clarification: Why are DC supplies addressed?

The SDT adopted the fundamental principles of the SPCS/SAMS recommendations regarding station Protection
System DC supply. Failure of a single station Protection System DC supply is a significant point of failure as it will
prevent the operation of all local protection, including back-up protection. The SDT partly modified the
SPCS/SAMS recommendation regarding single station DC supply, including removal of the specific requirement
that reporting the detection of an abnormal condition to a location where corrective action can be initiated must
occur within 24 hrs. This modification recognizes the wide variety of reporting and monitoring that exists.
However, it remains the intention of Footnote 13c, that monitoring and reporting the status of the DC supply can
only really be considered as a sufficient alternative to physical redundancy if the result is prompt notification and
remediation which minimizes the exposure to and consequence of DC supply failure. Similar to as noted with
communication-aided Protection Systems, most new Protection Systems include DC supply status alarms which
are monitored at centralized Control Centers; however, they may not necessarily be monitored for both low
voltage and open circuit. Therefore, this requirement may be more applicable to legacy systems.

Clarification: What differentiates a single station DC supply (Footnote 13c) from a single
control circuitry (Footnote 13d)?

The station DC supply includes station battery, battery chargers and non-battery-based dc supply, as enumerated
in the NERC Glossary of Terms definition of Protection System. The control circuitry includes everything from
where the station DC supply terminates through and including the trip coils, including the wiring, as well as
auxiliary and lockout relays. Further, the NERC Technical Paper “Protection System Reliability Redundancy of
Protection System Elements” (November 2008) shows a demarcation between DC supply and the remainder of DC
control circuitry. The SAMS and SPCS report and recommendations align with Figure 5-12 from this technical
paper, shown below as Figure 3.

NERC | Project 2015-10 Technical Rationale for TPL-001-5
8


https://www.nerc.com/comm/PC/System%20Protection%20and%20Control%20Subcommittee%20SPCS%20DL/Redundancy_Tech_Ref_1-14-09.pdf
https://www.nerc.com/comm/PC/System%20Protection%20and%20Control%20Subcommittee%20SPCS%20DL/Redundancy_Tech_Ref_1-14-09.pdf

Section 1: Single Points of Failure on Protection Systems (FERC Order No. 754)

Station DC Supply /
-/

Monitor AC Monitor DC /
Source Source
DC Control
T | ) 1 Circuit
AC ‘ | Battery DC ircuits
Souce ‘ Charger Supply

)

*-—

. To other DC
Moniter Open

Circuit in Battery

Figure 3 — Station DC supply and monitoring (Figure 5-2, from NERC Technical Paper
“Protection System Reliability Redundancy of Protection System Elements”, Nov 2008)

Simply monitoring for low voltage on the DC supply may omit situations where the DC supply voltage is satisfactory
but the source path to DC control circuits may be open circuited. Thus, monitoring for low voltage and open circuit
of the DC supply should be considered. Additionally, while the wiring in both the DC supply and the DC circuit
have lower probabilities of failure as compared to other Protection System components, the SPCS and SAMS
report identified this as a SPF risk.

Clarification: Is a battery charging system appropriate redundancy for the battery?

Battery chargers may not be of sufficient power to source current necessary to operate one or more breakers.
For example, it is unlikely that a battery charger without a station battery in parallel would be capable of opening
several breakers when demanded by a bus differential Protection System operation. Therefore, a battery charger
cannot take the place of a redundant battery DC supply.

Clarification: Why is control circuitry addressed?

The SDT adopted the fundamental principles of the SPCS/SAMS recommendations regarding Protection System
DC control circuitry. Failure of a Protection System single control circuitry is a significant point of failure as it will
prevent proper tripping and, depending upon its design and mode of failure, may also prevent the initiation of
breaker failure protection. Breaker failure is addressed by the Table 1 Planning Event P4 and is discussed in the
next section. Further, most, if not all, constituent parts of the control circuitry are generally unmonitored, may
fail, and may remain undetected until periodic testing is conducted. This is particularly significant for non-
redundant auxiliary relays or lockout relays within the control circuitry because they may be used for multiple
functions, such as multiplexing trip signals for differential or breaker failure initiation. Single control circuitry
should be considered a non-redundant component of a Protection System given that Delayed Fault Clearing,
including significantly delayed remote end or backup clearing, is expected when the non-redundant auxiliary or
lockout relay device within the single control circuitry fails.
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The single control circuitry is demarcated from the DC supply through and including the trip coil(s) for the purpose
of including all devices in the control circuitry which, if failed, may prevent proper Protection System action leading
to Delayed Fault Clearing. Trip coils are commonly employed in pairs (dual) for the purpose of incorporating
redundancy to actuate the tripping of a circuit breaker or other interrupting device. However, the SDT partly
modified the SPCS/SAMS recommendation regarding single control circuitry recognizing that some Protection
System designs include a single trip instead of dual trip coils. When a single trip coil is employed, monitoring and
reporting the status of the single trip coil can be considered as a sufficient alternative to its physical redundancy
given that prompt notification and remediation is expected which minimizes the risk the trip coil failure. However,
the trip coil(s), whether implemented singly or in pairs, are only part of the single control circuit; all its constituent
parts should be included when considering whether the single control circuit may be a non-redundant component
of a Protection System.

The Distinction between Category P4 and Category P5 Planning Events

“Table 1 — Steady State and Stability Performance Planning Events,” makes a clear distinction between breaker
failure, Category P4 Planning Events, and failure of a non-redundant component of a Protection System, Category
P5 Planning Events. The sequence and timing of Protection System action leading to Delayed Fault Clearing may
be quite different between the two fundamentally different causalities. Category P4 events involving the failure
specifically of a circuit breaker assume that only the circuit breaker has failed, and that all other protection
functions, including proper initiation of local breaker failure operation, has occurred correctly. For Category P5
Planning Events, failure of the various non-redundant components of a Protection System, as enumerated in Table
1, Footnote 13, can result in a relatively broader range of final system states, resulting from the Delayed Fault
Clearing associated with the specific SPF, and which may or may not resemble the system states resulting from
Delayed Fault Clearing associated with circuit breaker failure. Likewise, the Delayed Fault Clearing time that
results from a Category P5 Event may be significantly longer that that expected when simulating Category P4
Event.

It is noted that there may be many instances where a fault followed by a breaker failure results in the exact same
study simulations as a fault followed by a failure of a non-redundant component of a Protection System. There
could be slight differences in clearing times and the Planning Coordinator or Transmission Planner may choose to
simulate a P4 and P5 as one study using the longest expected clearing time. However, in the event of a bus fault
followed by a bus differential protection failure, there may be a single relay (ANSI device 86) communicating to
several breakers attached to the faulted bus. A bus fault on a breaker and a half configuration or double breaker
double bus configuration may be particularly problematic in this case. For the Category P5 Event simulating this
type of Protection System failure, none of the breakers which should open to clear the fault will receive the
appropriate signal from the failed SPF relay and will not clear the bus fault. This makes the bus differential P5
Event significantly more severe than the P4 Event. The FERC Order 754 Section 1600 Data Request was specific
to bus faults followed by a SPF of the Protection System.

In some cases, a P4 Event simulation at a specific location will be the same as the P5 Event simulation. For
example: the failure of a control circuitry associated with a breaker trip coil results in the same analysis as the P4
for the breaker failing to open to clear a fault. Therefore, the P4 Event and the P5 Event may simulate the identical
causality. However, if this simulation results in a performance requirement violation, the CAP must include
mitigations for the P4 Event as well the P5 Event.

Extreme Events 2e-2h listed from the stability column of Table 1

Analysis of the data collected under the FERC Order No. 754 Section 1600 Data Request demonstrates the
existence of a reliability risk associated with SPF in Protection Systems. Further, while the analysis shows that the
risk from SPF is not an endemic problem and instances of SPF exposure are lower on higher voltage systems, the
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10



Section 1: Single Points of Failure on Protection Systems (FERC Order No. 754)

risk is sufficient to warrant further consideration. Risk-based assessment should be used to identify Protection
Systems of concern (i.e., locations on the BES where there is a susceptibility to cascading if a Protection System
component SPF exists). Given the risk to BES reliability, additional emphasis should be placed on assessment of
three-phase faults involving a SPF on the Protection System. This concern, made manifest through the study of a
three-phase fault and a SPF on a Protection System, is appropriately addressed as an extreme event in TPL-001-5,
Requirement R4, Part 4.2. While less probable than SLG faults, three-phase faults frequently initiate as single-
phase-to-ground with Delayed Fault Clearing and often evolve into three-phase faults, leading to Delayed Fault
Clearing scenarios more severe than the Table 1, Category P5 Event. TPL-001-5, Requirement R4, Part 4.2, specifies
that an evaluation of possible mitigating actions be conducted if analysis concludes there is cascading caused by
the occurrence of extreme events. Thus, the SDT has maintained the three-phase-fault given a Protection System
component SPF as an extreme event, but encourages consideration of implementing mitigating actions if it is cost-
effective to do so.

Requirement R3, Parts 3.2 and 3.5 and Requirement R4, Parts 4.2 and 4.5

The SDT proposes non-substantive editorial changes to combine part of Requirement R3, Part 3.5 with
Requirement R3, Part 3.2. The rearrangement of Requirement 3, Parts 3.2 and 3.5 were done to improve
consistency within the Standard and do not create any new requirements. This is also true for Requirement R4,
Part 4.2 and 4.5. However, it should be noted that the evaluation of possible actions designed to reduce the
likelihood or mitigate the consequences of the (extreme) event is intended to support and encourage the
implementation of reasonable, cost-effective measures to lessen the risk or severity of these events.

NERC | Project 2015-10 Technical Rationale for TPL-001-5
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Section 2: FERC Order No. 786 Directives

Background
In addition to addressing reliability issues involving SPF on Protection Systems, proposed Reliability Standard TPL-
001-5 revises the TPL-001 standard to address two directives from FERC Order No. 786.

FERC Order No. 786 P. 40: Maintenance outages in the Planning Horizon

FERC Order No. 786, Paragraph 40 directs NERC to modify Reliability Standard TPL-001-4 to address the concern
that the six month threshold could exclude planned maintenance outages of significant facilities from future
planning assessments. Order No. 786 provides the following considerations:

e Planned maintenance outages less than six months may result in impacts during peak and off-peak
periods;

e Planned outages during those times should be considered to allow for a single element to be taken out of
service without compromising the ability to meet demand;

e (riticality of elements taken out for maintenance could result in N-1 outage and loss of non-consequential
load or impact to reliability;

e Planned outages are not “hypothetical outages” and should not be treated as multiple contingencies in
the planning standard (should be addressed in N-0 base case);

e Relying on Category P3 and P6 is not sufficient and does not cover maintenance outages;

e The Near-Term Transmission Planning Horizon requires annual assessments using Year One or year two
and year five. Known planned facility outages of less than six months should be addressed so long as their
planned start times and durations may be anticipated as occurring for some period of time during the
planning time horizon.

NERC SAMS Whitepaper Recommendations

To address this directive, the NERC SAMS recommended modifications to NERC Reliability Standards IRO-017-1
and TPL-001-4. The SAMS recommended that IRO-017-1 be used as the vehicle to assure that all types of known
scheduled outages are being reviewed and coordinated to mitigate reliability impact as the most cost-effective
means to address the intent of the NERC directive. The NERC SAMS also recommended modifying TPL-001-4,
Requirement R1, Part 1.1.2 by removing “with duration of at least six months” and adding language referencing
the outage coordination process developed in IRO-017-1, Requirement R1 as described above.

To understand the relationship between outage coordination and Transmission Planning Assessments, and how
those relate to the FERC Order No. 786 directive and the current state of NERC Reliability Standards, SAMS
considered the following:

e The duration of planned maintenance and construction outages can range from hours to many months or
years. The impact that these outages can have on reliable operation of the BPS are irrespective of the
duration of these outages, depending on many factors.

e lLonger-term assessment of short-term outages or even longer-term outages is often considered an
“academic exercise” due to concurrent outages, outage coordination practices and procedures, outage
rescheduling and redesign, and alternative outage methods.

e The directives in FERC Order No. 786 pre-date the development of IRO-017-1, which was developed
specifically to recognize the importance of outage coordination.

e Regional differences result in different outage coordination methods and procedures.

NERC | Project 2015-10 Single Points of Failure
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Section 2: FERC Order No. 786 Directives

Revisions to TPL-001-4

Requirement R2, Parts 2.1.4 and 2.4.4

The SDT gave due consideration to the NERC SAMS recommendations and to a range of opinions and options
regarding how to determine which known outages to include in the Near-Term Planning Assessment, which
included varying, and sometimes conflicting, perspectives, such as that:

e the RCshould not be consulted or involved at all in Planning Assessments,

e itis reasonable, appropriate, and efficient to consult with the RC,

e |RO-017 is adequate and applicable as it exists or with some modification, or

e maintenance outage selection for planning purposes should be at the sole discretion of the Transmission
Planner or Planning Coordinator.

The range of these options reflects, in part, the substantial regional differences in outage coordination methods
and procedures to address these types of outages. Those differences contribute to a legitimate difficulty in
designing a reasonable and cost-effective continent wide means of addressing the FERC directive. However, FERC
Order No. 786 requires that the issue be addressed. The rationale for selecting the known outages to be studied
must be well thought out and available. The proposed modification is for consideration of known outages beyond,
and therefore outside of, the Operations Planning time horizon.

The most prominent change the SDT proposes to address the FERC directive was to migrate the assessment of
known outages from Requirement R1, which requires that System models shall represent, to Requirement R2,
Parts 2.1 and 2.4 which requires how analyses shall be assessed and supported by studies. The SDT believed that
this proposed change to where the assessment of known outages is specified in the TPL-001-5 requirements better
aligns the approach necessary for the planning entities to execute their annual Planning Assessments.

The SDT modified Requirement R2, Part 2.1.4 and 2.4.4 consistent with FERC'’s directive, eliminating the specified
six month outage duration and recognizing the various means that Planning Coordinators and Transmission
Planners currently employ to consider the maintenance outages of concern, while meeting the requirements of
Order No. 786. The proposed modifications place limitations on the known outages that need to be considered.
The Planning Coordinator and Transmission Planner must have either a documented outage coordination
procedure or technical rationale to select which known outages shall be assessed. The documented outage
coordination procedure is intended to include consultation with the affected Reliability Coordinator, consultation
with Transmission and/or Generator Owner(s) affected by the known outage, or application of documented
outage coordination processes. The technical rationale is intended to include well-reasoned technical bases for
making the determination. Consistent with the intention of Order No. 786, the SDT included the specification that
the limitation of known outages to be modeled cannot be based solely on the outage duration. However, the
presence of other accompanying factors, which in conjunction with outage duration, may form a reasonable basis
for supporting that the known outage need not be assessed. It is only necessary to consider known outages
expected to cause more severe System impacts, such as those that may result in Non-Consequential Load Loss for
P1 event in Table 1. This allows the Planning Coordinator and Transmission Planner to use applicable means to
assess which known outages are significant and prevents the need for conducting unnecessary assessment of
outages which the Planning Coordinator and Transmission Planner do not expect to be problematic. The System
conditions, such as peak or Off-Peak, that are expected during the period when the known outage is planned
further limits the “non-hypothetical” analyses that may be performed. While it is inappropriate to assume that
all known outages simulated in conjunction with Category PO or P1 Events are identical to Category P3 or P6
Events, past or current studies may support the selection of known outage(s), if the study(s) has comparable post-
Contingency System conditions and configuration such as those following P3 or P6 category events in Table 1 .
However, it is imperative for the Planning Coordinator or Transmission Planner to document the justification for
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Section 2: FERC Order No. 786 Directives

supporting the known outage exclusion based upon past or current studies and why the post-Contingency System
conditions and configuration are comparable in their technical rationale.

Clarification: Does TPL-001-5 duplicate requirements of [RO-017-1 for outage
coordination?

The SDT was concerned that in order for the Planning Coordinator and Transmission Planner to jointly develop
solutions with its respective Reliability Coordinator(s) for identified issues or conflicts with planned outages in its
Planning Assessment for the Near-Term Transmission Planning Horizon, it must first assess the known outages as
part of that Planning Assessment. However, if the Planning Coordinator or Transmission Planner does not know
what outages to study, clearly outages may be omitted from having the opportunity for jointly developed solutions
with the Reliability Coordinator, required in IRO-017-1. The SDT believed that the feedback loop between the
planning entities and the Reliability Coordinator ends with the planning entities presenting their study results in
the Planning Assessment, but must begin with strong collaboration and sourcing of information regarding known
outages that should be studied beyond the Operations Horizon by the Reliability Coordinator. Therefore, the SDT
does not believe that there is duplication between the proposed TPL-001-5 and IRO-017-1 standards. Moreover,
the SDT believes there is an implied need to strengthen the collaboration and consultation between the Reliability
Coordinator and the planning entities at the outset of determining the known outages that should be assessed in
the Near-Term Transmission Planning Horizon.

FERC Order No. 786 P 89: Dynamic assessment of outages of critical long lead time
equipment
In paragraph 89 of Order No. 786, FERC stated:

The spare equipment strategy for steady state analysis under Reliability Standard
TPL-001-4, Requirement R2, Part 2.1.5 requires that steady state studies be
performed for the PO, P1 and P2 categories identified in Table 1 with the
conditions that the system is expected to experience during the possible
unavailability of the long lead time equipment. The Commission believes that a
similar spare equipment strategy for stability analysis should exist that requires
studies to be performed for PO, P1 and P2 categories with the conditions that the
system is expected to experience during the possible unavailability of the long
lead time equipment.

FERC did not direct a change but did direct NERC to consider this issue upon the next review cycle of TPL-001-4.
The Project 2015-10 Standard Authorization Request included this issue within the scope of this project.

Clarification: Does TPL-001-5 prescribe an entity’s spare equipment strategy?

No. The SDT addressed the guidance in paragraph 89 of Order No. 786 regarding stability analysis to assess System
performance for conditions expected during possible unavailability of long lead time equipment in TPL-001-5
Requirement R2, Part R2.4.5. The SDT recognized that “spare equipment strategy” is not a NERC-defined term
and believed it was sufficient to allow flexibility for applicable entities to conduct both steady state and stability
analysis required by TPL-001-5 Requirement R2, Parts R2.1.5 and R2.4.5. For example, an entity’s spare equipment
strategy may include the warehousing of a replacement transformer to be installed given the failure of an in-
service BES transformer. When an entity’s spare equipment strategy may prevent major Transmission equipment
from being out-of-service for one year or more, this possible equipment unavailability need not be assessed as
part of TPL-001-5 Requirement R2, Parts R2.1.5 and R2.4.5.

NERC SAMS Whitepaper Recommendations
The NERC SAMS considered the following key points related to FERC’s Paragraph 89 guidance:
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Section 2: FERC Order No. 786 Directives

Removal of Elements in the Planning Assessment for spare equipment strategy is only applicable for those
Elements that have “a lead time of one year or more.”

Each long-lead time Element that is removed from service creates a new operating condition considered
the “normal” (PO) condition for Table 1. The applicable contingencies will be studied with that Element
removed from service in the pre-contingency state for stability analysis. For example, if a long-lead time
transformer does not have a spare, it would be studied as a P1.3 event. Since PO does not include an
Event, PO does not and should not be included in the stability analysis section for long-lead time Elements
not included as part of a spare equipment strategy.

System adjustments may need to be made to the power flow base case to accurately reflect reasonable
and expected operating conditions with that Element removed from service in the pre-contingency (P0O)
operating state.

TPL-001-4, Requirement R4, Part4.1.1, related to P1 Events, requires that no generating unit pull out of
synchronism. The outage of a long-lead time Element followed by a P1 contingency should not resultin a
generating unit losing synchronism.

TPL-001-4, Requirement R4, Part 4.1.2, related to P2 Events, allows for generating units to pull out of
synchronism. The outage of a long-lead time Element followed by a P2 contingency should not result in
tripping of any Transmission System Elements other than the generating unit and its directly connected
Facilities.

The NERC SAMS white paper contains the flowing recommendations for stability analysis for long lead time
Elements not included as part of a spare equipment strategy:

The outage of long lead time Elements has an equally important impact from a stability standpoint as it
does from a steady-state standpoint.

The Planning Coordinator and Transmission Planner must demonstrate that they have met the TPL-001-4
performance criteria for specified contingency events and contingency combinations thereof as per Table
1. This should include long lead time outages that can occur for equipment that does not have a spare
equipment strategy.

TPL-001-4, Requirement R4, Part4.1.1 requires that no generating unit pull out of synchronism, while
R4.1.2 allows for generating units to pull out of synchronism so long as the resulting instability does not
result in tripping of any Transmission System Elements other than the generating unit and its directly
connected Facilities. The outage of a long lead time Element followed by a P1 contingency should not
result in a generating unit losing synchronism.

While the P2 contingency allows for individual generating unit instability, the Transmission Planner and
Planning Coordinator must ensure that this instability does not result in tripping of any Transmission
System Elements other than the generating unit and its directly connected Facilities and therefore should
include P2 contingencies event.

Revisions to TPL-001-4

Requirement R2, Part 2.4.5

Consistent with FERC’s Order No. 786 guidance and the SAMS recommendations, the Project 2015-10 SDT
revised TPL-001-4 Requirement R2, Part 2.4.5 to add a similar requirement for stability analysis. The change to
Requirement R2, Part 2.4.5, which includes similar language to that used for the steady-state analysis under
Requirement R2, Part 2.1.5, adds clarity that the outage of long lead time Elements has an equally important
impact from a stability standpoint as it does from a steady-state standpoint and should be assessed
commensurate with an entity’s spare equipment strategy.
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Section 3: Applicability

The requirements remain applicable to the Planning Coordinator and Transmission Planner. Coordination and
cooperation between operating and planning entities in concert with asset owners will be required to implement
the standard requirements. The planning entities and System Protection personnel that will need to collaborate
when conducting the studies and submitting the data may be working for different companies or business units,
and time will be required to accommodate the development of processes and data flow that cross company or
business unit lines. Coordination with Generator Owners, Transmission Owners, and Distribution Providers will be
necessary to evaluate the Protection System(s) for locations on the system where a failure of a non-redundant
component of a Protection System could result in a potential reliability risk. Transmission Planners and Planning
Coordinators must obtain this information, as well as resulting fault clearing times, to perform proper studies.

NERC | Project 2015-10 Single Points of Failure
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Summary of Development History

The development record for proposed Reliability Standard TPL-001-5 is summarized
below.

I. 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 selected to lead each project in accordance with Section
4.3 of the NERC Standards Process Manual.2 For this project, the standard drafting team
consisted of industry experts, all with a diverse set of experiences. A roster of the standard
drafting team (“SDT”) members is included in Exhibit H.

Il. Standard Development History

A. Standard Authorization Request Development

Project 2015-10 — Single Points of Failure TPL-001 was initiated in 2015 following the
submission of a Standards Authorization Request (“SAR”) to address findings and
recommendations from a report prepared by the NERC System Protection and Control
Subcommittee and System Modeling and Analysis Subcommittee on Protection System single
points of failure. The SAR was initially posted for a 30-day informal comment period from
November 12, 2015 through December 17, 2015. The SAR was subsequently expanded to
address the outstanding FERC directives from Order No. 786 and to update the MOD references

in the TPL standard. The revised SAR was posted for an additional 30-day informal comment

1 Section 215(d)(2) of the Federal Power Act; 16 U.S.C. §824(d)(2) (2012).
2 The NERC Standard Processes Manual is available at
http://www.nerc.com/comnVSC/Documents/Appendix_3A_StandardsProcessesManual.pdf.
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period from May 26, 2016, through June 24, 2016. The SAR was accepted by the SC on July 20,
2016.

B. First Posting — Informal Comment Period

Proposed Reliability Standard TPL-001-5 was posted for a 30-day informal comment
period from April 25, 2017 through May 24, 2017. There were 63 sets of responses, including
comments from approximately 180 different individuals and approximately 129 companies
representing all 10 industry segments.®

C. Second Draft — Comment Period, Initial Ballot, and Non-binding Poll

Proposed Reliability Standard TPL-001-5 and the associated Violation Risk Factors
(“VRFs”), and Violation Severity Levels (“VSLs”) were posted for a 45-day formal comment
period from September 8, 2017 through October 23, 2017, with parallel initial ballot and non-
binding poll held during the last 10 days of the comment period from October 13, 2017 through
October 23, 2017. The initial ballot received a 30.5% industry approval with a quorum of
82.99%. The related non-binding poll received a 31.03% industry approval with a quorum of
79.56%. There were 70 sets of responses, including comments from approximately 192 different

individuals and approximately 118 companies, representing all 10 industry segments.*

E NERC, Consideration of Comments, Project 2015-10 — Single Points of Failure | TPL-001-5, (July 27,
2017), available at

https://www.nerc.conVpa/Stand/Project_201510%20Single%20Points%200f% 20Failure_ TPL0O01 DL/Project 2015
-10_Consideration_of Comments _07272017.pdf.

4 NERC, Comments Received, Project 2015-10 — Single Points of Failure | TPL-001-5, (October 25, 2017),
available at

https://www.nerc.com/pa/Stand/Project _201510%20Single%20Points%200f%20Failure_TPL001 DL/2015-

10 _TPL-001-5 Comments_Received 10252017.pdf.




D. Third Draft — Comment Period, Additional Ballot, Non-binding Poll and
Implementation Plan Initial Ballot

Proposed Reliability Standard TPL-001-5 was posted for a second 45-day formal
comment period and additional ballot from February 23, 2018 through April 23, 2018.5 A
parallel initial ballot for the Implementation Plan and a non-binding poll of the associated VRFs
and VSLs held during the last 10 days of the comment period from April 13, 2018 through April
23, 2018. The additional ballot for TPL-001-5 received a 26.44% industry approval with a
quorum of 80.27%. The related non-binding poll for the associated VRFs and VSLs received a
27.01% industry approval with a quorum of 76.28%. The initial ballot for the Implementation
Plan received a 41.13% industry approval with a quorum of 78.23%. There were 70 sets of
responses, including comments from approximately 190 different individuals and approximately
117 companies, representing all 10 industry segments.®

E. Fourth Draft - Comment Period, Additional Ballot and Non-binding Poll

Proposed Reliability Standard TPL-001-5 was posted for a third 45-day formal comment
period and additional ballot from July 30, 2018 through September 14, 2018,. A parallel
additional ballot for the Implementation Plan and a non-binding poll of the associated VVRFs and
VSLs were held during the last 10 days of the comment period from September 5, 2018 through
September 14, 2018. The additional ballot for TPL-001-5 received a 69.07% industry approval
with a quorum of 75.85%. The additional ballot for the proposed Implementation Plan received a

73.27% industry approval with a quorum of 75.51%. The related non-binding poll for the

associated VRFs and VSLs received a 68.64% industry approval with a quorum of 78.47%.

5 The comment period for this posting, which was initially scheduledto close on April 9, 2018, was extended
to April 23, 2018 following the posting of updated documents on March 8, 2018. The ballot dates were adjusted
accordingly.

6 NERC, Consideration of Comments, Project 2015-10 — Single Points of Failure | TPL-001-5, (July 2018),
available at

https://www.nerc.com/pa/Stand/Project_201510%20Single%20Points%200f% 20Failure_ TPLO01 DL/2015-

10 TPL-001-5 Consideration_of Comments_07302018.pdf.
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There were 51 sets of responses, including comments from approximately 148 different
individuals and approximately 96 companies, representing all 10 industry segments.’

F. Final Ballot

Proposed Reliability Standard TPL-001-5 and the Implementation Plan were posted for a
10-day final ballot period from October 11, 2018 through October 22, 2018. The proposed
standard received a 66.69% industry approval with a quorum of 86.39%. The proposed
Implementation Plan received a 72.44% industry approval with a quorum of 86.73%.

G. Board of Trustees Approval

Proposed Reliability Standard TPL-001-5, the Implementation Plan, and the associated

VRFs and VSLs were adopted by the NERC Board of Trustees on November 7, 2018.8

7 NERC, Consideration of Comments, Project 2015-10 — Single Points of Failure | TPL-001-5, (October
2018), availableat

https://www.nerc.convVpa/Stand/Project_201510%20Single%20Points%200f% 20Failure_ TPL0O01 DL/2015-
10 TPL-001-5 Draft 4 Consideration_of Comments 10112018.pdf.

8 NERC, Board of Trustees Agenda Package, Agenda Item 7c (TPL-001-5 — Transmission Planning
Performance Requirements), available at
https://www.nerc.com/gov/bot/Agenda%20highlights%20and%20Mintues%202013/Board_Of Trustees November
7_2018 Meeting_Agenda_Package.pdf.
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Project 2015-10 Single Points of Failure TPL-001

Related Files

Status
The final ballots for TPL-001-5 — Transmission System Planning Performance Requirements and the implementation plan, concluded 8 p.m. Eastem,
Monday, October 22, 2018. The voting results can be accessed via the links below. The standard and implementation plan willbe submitted to the Board of

Trustees for adoption and then filed with the appropriate regulatory authorities.

Background
The SPCS and the SAMS conducted an assessment of protection system single points of failure in response to FERC Order No. 754, including analysis of data from
the NERC Section 1600 Request for Data or Information. The assessment confirms the existence of a reliability risk associated with single points of failure in

protection systems that warrants further action.

Additionally, the two directives from FERC Order No. 786 (p. 40 and p. 89) and updates to the MOD reference in Requirement R1, Measure M1 and the Violation
Severity Levels sections have been added to the scope of the project.

Standard(s) Affected: TPL-001-4 - Transmission System Planning Performance Requirements

Purpose/Industry Need

The proposed standard project will benefit reliability by providing clear, unambiguous and results-based reliability standard requirements to address

the assessment’s recommendations for modifying NERC Reliability Standard TPL-001-4 (Transmission System Planning Performance Requirements) identified in
the SPCS and SAMS report titled “Order No. 754 Assessment of Protection System Single Points of Failure Based on the Section 1600 Data Request.”

Actions Results Consideration of

Comments

Final Draft Final Ballots

TPLOOLS 10/11/18 - Ballot Results
ot Info (85 10/22/18
Clean (77)| Redline to Last Approved (78)| Redline to 85) TPL-001-5 (86)
Last Posted (79) Vote Implementation Plan
87)

Implementation Plan
Clean (80)| Redline (81)


https://www.nerc.com/pa/Stand/Pages/Project-2015-10-Single-Points-of-Failure-TPL-001-Related-Files.aspx
http://www.nerc.com/FilingsOrders/us/FERCOrdersRules/Order%20754%20-%20Approving%20Interp%20TPL-002-0%202011.9.15.pdf
http://www.nerc.com/FilingsOrders/us/FERCOrdersRules/E-2%20Transmission%20PLanning%20Rel.%20Strd.pdf
http://www.nerc.com/_layouts/PrintStandard.aspx?standardnumber=TPL-001-4&title=Transmission%20System%20Planning%20Performance%20Requirements&jurisdiction=United%20States
https://www.nerc.com/pa/Stand/Project_201510%20Single%20Points%20of%20Failure_TPL001_DL/TPL-001-5_clean_10112018.pdf
https://www.nerc.com/pa/Stand/Project_201510%20Single%20Points%20of%20Failure_TPL001_DL/TPL-001-5_Redline_to_last_approved_10112018.pdf
https://www.nerc.com/pa/Stand/Project_201510%20Single%20Points%20of%20Failure_TPL001_DL/TPL-001-5_redline_to_last_posted_10112018.pdf
https://www.nerc.com/pa/Stand/Project_201510%20Single%20Points%20of%20Failure_TPL001_DL/TPL-001-5_redline_to_last_posted_10112018.pdf
https://www.nerc.com/pa/Stand/Project_201510%20Single%20Points%20of%20Failure_TPL001_DL/2015-10_TPL-001-5_Implementation_Plan_Clean_10112018.pdf
https://www.nerc.com/pa/Stand/Project_201510%20Single%20Points%20of%20Failure_TPL001_DL/2015-10_TPL-001-5_Implementation_Plan_Redline_10112018.pdf
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Unoffical Nomination Form

Project 2015-10 Single Points of Failure — TPL-001

Standards Authorization Request Drafting Team

Do not use this form for submitting nominations. Use the electronic form to submit nominations by 8

p.m. Eastern, Tuesday, December 1, 2015. This unofficial version is provided to assist nominees in
compiling the information necessary to submit the electronic form.

Documents and information about this project are available on the project page. If you have any
questions, contact Standards Developer, Katherine Street (via email) or at (404) 446-9702.

By submitting a nomination form, you are indicating your willingness and agreement to actively
participate in the review or drafting team meetings if appointed by the Standards Committee. If
appointed, you are expected to attend most of the face-to-face drafting team meetings, as well as
participate in all the team meetings held via conference calls.

The time commitment for these projects is expected to be up to two face-to-face meetings per
guarter (on average two full working days each meeting) with conference calls scheduled as needed
to meet the agreed-upon timeline the review or drafting team sets forth. Drafting teams also will have
side projects, either individually or by subgroup, to present to the larger team for discussion and
review. Lastly, animportant component of the review and drafting team efforts is outreach. Members
of the team should be conducting outreach during development prior to posting to ensure all issues
can be discussed and resolved.

Previous drafting or review team experience is beneficial, but not required. A brief description of the
desired qualifications, expected commitment, and other pertinent information is included below.

Project 2015-10 Single Points of Failure

The purpose of the proposed project is to draft a Standards Authorization Request (SAR) to address the
findings of the System Protection and Control Subcommittee (SPCS) and the System Modeling and
Analysis Subcommittee (SAMS) assessment of protection systemsingle points of failure, conducted in
response to FERC Order No. 754, including analysis of data from the NERC Rules of Procedure Section
1600 Request for Data or Information. The assessment confirms the existence of a reliability risk
associated with single points of failure in protection systems that warrants further action.

1 In Order No. 754, the Commission expressed its concern that there was an issue concerning the study ofa single point of
failure on protection systems. To address this issue, the Commission directed FERC staff to meet with NERC and its appropriate
subject matter experts to explore this reliability concern. The Commission also directed NERC to submit an informational filing
within six months explaining whether there is a further systemprotection issue that needs to be addressed and if so, what forum
and process should be used to address it and what priority it should be afforded. See Interpretation of Transmission Planning
Reliability Standard, Order No. 754, 136 FERC 61,186 at PP 19-20 (2011).

RELIABILITY | ACCOUNTABILITY



https://www.nerc.net/nercsurvey/Survey.aspx?s=6ffac353bc67467da08c22db611448ee
http://www.nerc.com/pa/Stand/Pages/Project-2015-10-Single-Points-of-Failure-TPL-001.aspx
mailto:katherine.street@nerc.net

As such, regarding single points of failure in protection systems, the SPCS and the SAMS proposed the
following recommendations for modifying NERC Reliability Standard TPL-001-4 (Transmission System
Planning Performance Requirements) through the NERC standards development process identified in the
NERC Rules of Procedure:

e For Table 1 —Steady State & Stability Performance Planning Events, Category P5:
= Replace “relay” with “component of a Protection System,” and
= Add superscript “13” to reference footnote 13 for the replaced term under the “Category”

column.

e For Table 1 —Steady State & Stability Performance Extreme Events, under the Stability column, No.
2:
= Remove the phrase “or a relay failure” from items a, b, ¢, and d to create distinct events only

for stuck breakers.
= Append four new events for the same items a, b, ¢, and d in the above bulleted item to create
distinct events replacing “a relay failure” with “a component failure of a Protection System.”

e Replace footnote 13 in TPL-001-4 with, “The components from the definition of “Protection
System” for the purposes of this standard include (1) protective relays that respond to electrical
guantities, (2) single-station DC supply that is not monitored for both low voltage and open circuit,
with alarms centrally monitored (i.e., reported within 24 hours of detecting an abnormal condition
to a location where corrective action can be initiated), and (3) DC control circuitry associated with
protective functions through the trip coil(s) of the circuit breakers or other interrupting devices.”?

Modify TPL-001-4 (Part 4.5) so that extreme event assessments mustinclude evaluation of the three-
phase faults the described component failures of a Protection System?!3 that produce the more severe
system impacts. For example, add a new second sentence that reads “[t]he list shall consider each of the
extreme events in Table 1 — Steady State & Stability Performance Extreme Events; Stability column item
number 2.”

Standards affected: TPL-001-4

We are seeking a cross section of the industry to participate on the team, but in particular are seeking
individuals who have experience and expertise with transmission planning in the United States and/or
Canada.

Experience with developing standards inside or outside (e.g., IEEE, NAESB, ANSI, etc.) of the NERC process
is beneficial, but is not required, and should be highlighted in the information submitted, if applicable.

Individuals who have facilitation skills and experience and/or legal or technical writing backgrounds are
also strongly desired. Please include this in the description of qualifications as applicable.

Name:

Organization:

2See Order 754 (NERCwebsite) Requests for Clarifications and Responses (http://www.nerc.com/pa/Stand/Order%20754%20DL/Order
754-Requests for Clarification and Responses July2013.pdf).

Unofficial Nomination Form
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Address:

Telephone:

E-mail:

Please briefly describe your experience and qualifications to serve on the requested Standard
Drafting Team (Bio):

If you are currently a member of any NERC drafting team, please list each team here:
[ ] Not currently on any active SAR or standard drafting team.
[] Currently a member of the following SAR or standard drafting team(s):

If you previously worked on any NERC drafting team please identify the team(s):
[ 1No prior NERC SAR or standard drafting team.
[ ] Prior experience on the following team(s):

Select each NERC Region in which you have experience relevant to the Project for which you are
volunteering:

[1spp

[ ] wecc
[ ] NA - Not Applicable

Select each Industry Segment that you represent:

1 — Transmission Owners

2 — RTOs, ISOs

3 — Load-serving Entities

4 — Transmission-dependent Utilities

5 — Electric Generators

6 — Electricity Brokers, Aggregators, and Marketers

7 — Large Electricity End Users

L 00 OO OO ) 4]

8 — Small Electricity End Users

Unofficial Nomination Form
Project 2015-10 TPL | November 2015 3



9 — Federal, State, and Provincial Regulatory or other Government Entities

10 — Regional Reliability Organizations and Regional Entities

HEn

NA — Not Applicable

Select each Function3 in which you have current or prior expertise:

[] Balancing Authority [ ] Transmission Operator

[] Compliance Enforcement Authority [ ] Transmission Owner

[ ] Distribution Provider [ ] Transmission Planner

D Generator Operator D Transmission Service Provider
[ ] Generator Owner [] Purchasing-selling Entity

[] Interchange Authority [] Reliability Coordinator

[] Load-serving Entity [] Reliability Assurer

[ ] Market Operator [ ] Resource Planner

[] Planning Coordinator

Provide the names and contact information for two references who could attest to your technical

qualifications and your ability to work well in a group:

Name: Telephone:
Organization: E-mail:
Name: Telephone:
Organization: E-mail:

3Thesefunctions are definedinthe NERC Functional Model, whichis available on the NERCweb site.
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Standards Announcement
Project 2015-10 Single Points of Failure
Standard Authorization Request (SAR)

N

SAR Drafting Team Nomination Period Open through December 1, 2015

Now Available

Nominations are being sought for SAR drafting team members through 8 p.m. Eastern, Tuesday,
December 1, 2015.

Use the electronic form to submit a nomination. If you experience any difficulties in using the
electronic form, contact Wendy Muller. An unofficial Word version of the nomination form is posted
on the Standard Drafting Team Vacancies page and the project page.

By submitting a nomination form, you are indicating your willingness and agreement to actively
participate in the drafting team meetings if appointed by the Standards Committee. If appointed,
you are expected to attend most of the face-to-face team meetings, as well as participate in all the
team meetings held via conference calls.

The time commitment for this project is expected to be up to two face-to-face meetings per quarter
(on average two full working days each meeting) with conference calls scheduled as needed to meet
the agreed-upon timeline the team sets forth. Drafting teams also will have side projects, either
individually or by subgroup, to present to the larger team for discussion and review. Lastly, an
important component of the drafting team efforts is outreach. Members of the team should be
conducting outreach during development prior to posting to ensure all issues can be discussed and
resolved.

Previous drafting team experience is beneficial, but not required. A brief description of the desired
gualifications, expected commitment, and other pertinent information is included on the project
page and the nomination form.

Next Steps
The Standards Committee is expected to appoint members to the team in December 2015.

Nominees will be notified shortly after they have been appointedt.

For information on the Standards Development Process, refer to the Standard Processes Manual.
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For more information or assistance, contact Standards Developer, Katherine Street (via email) or at (404)
446-9702.

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

Standards Announcement | Solicitation of Drafting Team Nominations
Project 2015-10 Single Points of Failure SAR | November 2015 2
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Standards Authorization Request Form
S

NERC welcomes suggestions for improving the

When completed, email this form to: reliability of the Bulk-Power System through

sarcomm@nerc.net improved Reliability Standards. Please use this
form to submit your proposal for a new NERC

Reliability Standard or a revision to an existing

standard.

Request to propose a new or a revision to a Reliability Standard

Proposed Standard: Project 2015-10 Single Points of Failure TPL-001
SPCS and SAMS recommendations in response to FERC Order No. 754
(TPL-001-4)

Date Submitted: October 05, 2015

SAR Requester Information

Name: Philip B. Winston, PE and John M Simonelli

Organization: | Southern Company and ISO New England, Inc., respectively.

Telephone: 404-608-5989--primary E-mail: | pbwinsto@southernco.com--primary

SAR Type (Check as many as applicable)

[[] New Standard [ ] withdrawal of existing Standard
|X| Revision to existing Standards |:| Urgent Action

SAR Information

Industry Need (What is the industry problem this request is trying to solve?):

The System Protection and Control Subcommittee (SPCS) and the System Modeling and Analysis
Subcommittee (SAMS) conducted a comprehensive assessment of the study of protection system single
points of failure in response to FERC Order No. 754, including analysis of data from the NERC Section
1600 Request for Data or Information. The assessment confirms the existence of a reliability risk
associated with single points of failure in protection systems that warrants further action.
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SAR Information

As such, regarding single points of failure in protection systems, the SPCS and the SAMS make the
following recommendations for modifying NERC Reliability Standard TPL-001-4 (Transmission System
Planning Performance Requirements) through the NERC standards development process identified in
the NERC Rules of Procedure:

e For Table 1 —Steady State & Stability Performance Planning Events, Category P5:
= Replace “relay” with “component of a Protection System,” and

= Add superscript “13” to reference footnote 13 for the replaced term under the “Category”
column.

e For Table 1 — Steady State & Stability Performance Extreme Events, under the Stability column,
No. 2:

* Remove the phrase “or a relay failure®” from items a, b, ¢, and d to create distinct events only
for stuck breakers.

= Append four new events for the same items a, b, ¢, and d in the above bulleted item to create
distinct events replacing “a relay failure'®” with “a component failure of a Protection
System?3.”

e Replace footnote 13 in TPL-001-4 with, “The components from the definition of “Protection
System” for the purposes of this standard include (1) protective relays that respond to electrical
guantities, (2) single-station DC supply that is not monitored for both low voltage and open circuit,
with alarms centrally monitored (i.e., reported within 24 hours of detecting an abnormal condition
to a location where corrective action can be initiated), and (3) DC control circuitry associated with
protective functions through the trip coil(s) of the circuit breakers or other interrupting devices.”?

e Modify TPL-001-4 (Part 4.5) so that extreme event assessments must include evaluation of the
three-phase faults the described component failures of a Protection System?!? that produce the
more severe system impacts. For example, add a new second sentence that reads “[t]he list shall
consider each of the extreme events in Table 1 — Steady State & Stability Performance Extreme
Events; Stability column item number 2.”

1 See Order 754 (NERC website) Requests for Clarifications and Responses (http://www.nerc.com/pa/Stand/Order%20754%20DL/Order
754-Requests_for_Clarification_and_Responses July2013.pdf).

Revised (11/28/2011) 2
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SAR Information

Purpose or Goal (How does this request propose to address the problem described above?):

The primary goal of this SAR is to appoint a Standard Drafting Team (SDT) to address recommendations
for modifying NERC Reliability Standard TPL-001-4 (Transmission System Planning Performance
Requirements) as identified in the SPCS and SAMS report titled “Order No. 754 Assessment of
Protection System Single Points of Failure Based on the Section 1600 Data Request.”

Identify the Objectives of the proposed standards’ requirements (What specific reliability deliverables
are required to achieve the goal?):

Provide clear, unambiguous requirements and Results-based Reliability standards to address the
recommendations for modifying NERC Reliability Standard TPL-001-4 (Transmission System Planning
Performance Requirements) identified in the SPCS and SAMS report titled “Order No. 754 Assessment
of Protection System Single Points of Failure Based on the Section 1600 Data Request.”

Brief Description (Provide a paragraph that describes the scope of this standard action.)

The SDT shall consider the recommendations for modifying NERC Reliability Standard TPL-001-4
(Transmission System Planning Performance Requirements) identified in the SPCS and SAMS report
titled “Order No. 754 Assessment of Protection System Single Points of Failure Based on the Section
1600 Data Request,” and revise standards, requirements, attachments, Violation Risk Factors, Violation
Severity Levels, and implementation plans as appropriate. The SDT shall consider retirements to
requirements under Paragraph 81 criteria. In addition, the SDT shall work with compliance on an
accompanying RSAW to address each of the standard’s requirements and measures.

Detailed Description (Provide a description of the proposed project with sufficient details for the
standard drafting team to execute the SAR. Also provide a justification for the development or revision
of the standard, including an assessment of the reliability and market interface impacts of implementing
or not implementing the standard action.)

The SDTs execution of this SAR requires the SDT to address the recommendations for modifying NERC
Reliability Standard TPL-001-4 (Transmission System Planning Performance Requirements) identified in
the SPCS and SAMS report titled “Order No. 754 Assessment of Protection System Single Points of
Failure Based on the Section 1600 Data Request.” The SDTs execution of this SAR would, in addition,
consider retirements to requirements under Paragraph 81 criteria. The SPCS and SAMS report titled
“Order No. 754 Assessment of Protection System Single Points of Failure Based on the Section 1600
Data Request” is incorporated in its entirety into this SAR, so as not to unnecessarily repeat or
paraphrase the substance report.

Revised (11/28/2011) 3




Reliability Functions

The Standard will Apply to the Following Functions (Check each one that applies.)

]

Regional Reliability
Organization

Conducts the regional activities related to planning and operations, and
coordinates activities of Responsible Entities to secure the reliability of
the Bulk Electric System within the region and adjacent regions.

Reliability Coordinator

Responsible for the real-time operating reliability of its Reliability
Coordinator Area in coordination with its neighboring Reliability
Coordinator’s wide area view.

[]

Balancing Authority

Integrates resource plans ahead of time, and maintains load-
interchange-resource balance within a Balancing Authority Area and
supports Interconnection frequency in real time.

Interchange Authority

Ensures communication of interchange transactions for reliability
evaluation purposes and coordinates implementation of valid and
balanced interchange schedules between Balancing Authority Areas.

Planning Coordinator

Assesses the longer-term reliability of its Planning Coordinator Area.

Resource Planner

Develops a >one year plan for the resource adequacy of its specific loads
within a Planning Coordinator area.

X | O |X O

Transmission Planner

Develops a >one year plan for the reliability of the interconnected Bulk
Electric System within its portion of the Planning Coordinator area.

Transmission Service
Provider

Administers the transmission tariff and provides transmission services
under applicable transmission service agreements (e.g., the pro forma
tariff).

Transmission Owner

Owns and maintains transmission facilities.

Transmission
Operator

Ensures the real-time operating reliability of the transmission assets
within a Transmission Operator Area.

) O

Distribution Provider

Delivers electrical energy to the End-use customer.

Revised (11/28/2011)




Reliability Functions

|:| Generator Owner Owns and maintains generation facilities.
|:| Generator Operator Operates generation unit(s) to provide real and reactive power.
D Purchasing-Selling Purchases or sells energy, capacity, and necessary reliability-related
Entity services as required.
|:| Market Operator Interface point for reliability functions with commercial functions.
i ) Secures energy and transmission service (and reliability-related services)
|:| Load-Serving Entity
to serve the End-use Customer.

Reliability and Market Interface Principles

Applicable Reliability Principles (Check all that apply).

X

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.

The frequency and voltage of interconnected bulk power systems shall be controlled within
defined limits through the balancing of real and reactive power supply and demand.

Information necessary for the planning and operation of interconnected bulk power systems
shall be made available to those entities responsible for planning and operating the systems
reliably.

X

X

D 4. Plans for emergency operation and system restoration of interconnected bulk power systems
shall be developed, coordinated, maintained and implemented.

D 5. Facilities for communication, monitoring and control shall be provided, used and maintained
for the reliability of interconnected bulk power systems.

|:| 6. Personnel responsible for planning and operating interconnected bulk power systems shall be
trained, qualified, and have the responsibility and authority to implement actions.

|:| 7. The security of the interconnected bulk power systems shall be assessed, monitored and
maintained on a wide area basis.

|:| 8. Bulk power systems shall be protected from malicious physical or cyber attacks.

Revised (11/28/2011) 5




Reliability and Market Interface Principles

access commercially non-sensitive information that is required for compliance
with reliability standards.

Does the proposed Standard comply with all of the following Market Interface Enter
Principles? (yes/no)
1. A reliability standard shall not give any market participant an unfair competitive Yes
advantage.
2. Arreliability standard shall neither mandate nor prohibit any specific market Yes
structure.
3. A-reliability standard shall not preclude market solutions to achieving compliance Yes
with that standard.
4. A reliability standard shall not require the public disclosure of commercially
sensitive information. All market participants shall have equal opportunity to Yes

Related Standards

Standard No. Explanation

Related SARs

SAR ID Explanation

N/A N/A

Revised (11/28/2011)




Regional Variances

Region Explanation
ERCOT | N/A
FRCC N/A
MRO N/A
NPCC N/A
RFC N/A
SERC N/A
SPP N/A
WECC | N/A
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Unofficial Comment Form
Project 2015-10 Single Points of Failure — TPL-001
Do not use this form for submitting comments. Use the electronic form to submit comments_on the

Project 2015-10 Single Points of Failure Standard Authorization Request (SAR). Comments must be
submitted by 8 p.m. Eastern, Thursday, December 17, 2015.

Documents and information about this project are available on the project page. If you have questions,
contact Katherine Street (via email) or by telephone at (404)-446-9702.

Background Information
This posting is soliciting informal comment on the SAR.

The purpose of the proposed project is to draft a SAR to address the findings of the System Protection and
Control Subcommittee (SPCS) and the System Modeling and Analysis Subcommittee (SAMS) assessment of
protection system single points of failure, conducted in response to FERC Order No. 754, including analysis
of data from the NERC Rules of Procedure Section 1600 Request for Data or Information. The assessment
confirms the existence of a reliability risk associated with single points of failure in protection systems that
warrants further action.

As such, regarding single points of failure in protection systems, the SPCS and the SAMS proposed the
following recommendations for modifying NERC Reliability Standard TPL-001-4 (Transmission System
Planning Performance Requirements) through the NERC standards development process identified in the
NERC Rules of Procedure:

e For Table 1 — Steady State & Stability Performance Planning Events, Category P5:
= Replace “relay” with “component of a Protection System,” and
= Add superscript “13” to reference footnote 13 for the replaced term under the “Category”
column.
e For Table 1 — Steady State & Stability Performance Extreme Events, under the Stability column, No.
2:
= Remove the phrase “or arelay failure” from items a, b, ¢, and d to create distinct events only for
stuck breakers.

L InOrder No. 754, the Commission expressed its concernthat there was anissueconcerningthe study of a single point of
failureon protection systems. To address this issue, the Commission directed FERC staffto meet with NERC andits appropriate
subject matter experts to explore this reliability concern. The Commission also directed NERC to submitaninformational filing
within six months explaining whether there is a further system protection issuethatneeds to be addressedandifso, what
forum and process should beused to address itand what priorityitshould be afforded. See Interpretation of Transmission
Planning Reliability Standard, Order No. 754, 136 FERC 9 61,186 at PP 19-20(2011).

RELIABILITY | ACCOUNTABILITY
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= Append four new events for the same items a, b, ¢, and d in the above bulleted item to create
distinct events replacing “a relay failure” with “a component failure of a Protection System.”

e Replacefootnote 13 in TPL-001-4 with, “The components from the definition of “Protection System”
for the purposes of this standard include (1) protective relays that respond to electrical quantities,
(2) single-station DC supply that is not monitored for both low voltage and open circuit, with alarms
centrally monitored (i.e., reported within 24 hours of detecting an abnormal condition to a location
where corrective action can be initiated), and (3) DC control circuitry associated with protective
functions through the trip coil(s) of the circuit breakers or other interrupting devices.”?

e Modify TPL-001-4 (Part 4.5) so that extreme event assessments must include evaluation of the
three-phase faults the described component failures of a Protection System?!3 that produce the more
severe system impacts. For example, add a new second sentence that reads “[t]he list shall consider
each of the extreme events in Table 1 — Steady State & Stability Performance Extreme Events;

Stability column item number 2.”

Questions

1. Do you agree with the scope and objectives of the SAR? If not, please explain why you do not
agree and, if possible, provide specific language revisions that would make it acceptable to you.

|:| Yes
|:| No

Comments:

2. If you have any other comments on this SAR that you haven’t already mentioned above, please
provide them here:

Comments:

2See Order 754 (NERCwebsite) Requests for Clarifications and Responses (http://www.nerc.com/pa/Stand/Order%20754%20DL/Order
754-Requests for Clarification and Responses July2013.pdf).
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Assessment of Protection System Single Pol
of Failure Based on the Section 1600 Data
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System Protection and Control Subcommittee (SPCS) and
System Modeling and Analysis Subcommittee (SAMS)

September, 2015
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Preface

The North American Electric Reliability Corporation (NERC) is a not-for-profit international regulatory authority
whose mission is to ensure the reliability of the bulk power system (BPS) in North America. NERC develops and
enforces NERC Reliability Standards;! annually assesses seasonal and long-term reliability; monitors the BPS
through system awareness; and educates, trains, and certifies industry personnel. NERC’s area of responsibility
spans the continental United States, Canada, and the northern portion of Baja California, Mexico. NERC is the
electric reliability organization (ERO) for North America, subject to oversight by the Federal Energy Regulatory
Commission (“FERC” or “Commission”) and governmental authorities in Canada. NERC's jurisdiction includes
users, owners, and operators of the BPS, which serves more than 334 million people.

The North American BPS is divided into several assessment areas within the eight Regional Entity (RE) boundaries,
as shown in the map and corresponding table below.

FRCC Florida Reliability Coordinating Council

MRO Midwest Reliability Organization

NPCC Northeast Power Coordinating Council

RF ReliabilityFirst

SERC SERC Reliability Corporation

SPP RE | Southwest Power Pool Regional Entity

TRE Texas Reliability Entity

WECC Western Electricity Coordinating Council

1 Capitalized terms include, but are not limited to the Glossary of Terms Used in NERC Reliability Standards. March 3, 2015.
(http://www.nerc.com/pa/Stand/Glossary%200f%20Terms/Glossary of Terms.pdf) and Definitions Used in the NERC Rules of Procedure
(ROP), Appendix 2. July 1, 2014.

(http://www.nerc.com/FilingsOrders/us/RuleOfProcedureDL/Appendix 2 ROP_ Definitions 20140701 updated 20140602.pdf).
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Executive Summary

This report provides the results of an assessment of protection system single points of failure (SPF) in response to
FERC Order No. 754,% including analysis of data from the NERC Section 1600 Request for Data or Information.
Based on the analysis of data received, the report provides a discussion of alternatives to address this reliability
concern and recommends a course of action to address the concern using a risk-based method.

Nearly 4,000 buses energized above 100kV were examined in detail. This is a comprehensive set of the key buses
in the Bulk Electric System. This assessment confirms the existence of a reliability risk associated with single points
of failure in protection systems that warrants further action.

Regarding single points of failure in protection systems, the System Protection and Control Subcommittee (SPCS)
and the System Modeling and Analysis Subcommittee (SAMS) considered a variety of alternatives, and concluded
that the most appropriate recommendation that aligns with 0754 directives and maximizes reliability of
protection system performance is to modify NERC Reliability Standard TPL-001-4 (Transmission System Planning
Performance Requirements) through the NERC standards development process defined in the NERC Rules of
Procedure. The recommended modifications address specifics of Protection System component failure, aspects
of steady state and stability performance testing, and expansion of extreme event assessment requirements in
order to minimize the potential risk of SPFs. Chapter 2 contains a discussion of alternatives considered. Specific
guidance for modifying NERC Reliability Standard TPL-001-4 is provided in Chapter 3.

2 Interpretation of Transmission Planning Reliability Standard, Order No. 754, 136 FERC 1 61,186 (2011) (“Order No. 754”) (http://www.
ferc.gov/whats-new/comm-meet/2011/091511/E-4.pdf).
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Introduction

Objective

The objective of this assessment is to determine whether there is a reliability concern that NERC should address
regarding the study of single points of failure on protection systems and, if so, what forum and process should be
used to address the issue. This report provides the results of a comprehensive assessment of the study of data
from the NERC Section 1600 Request for Data or Information collected in response to FERC Order No. 754. Based
on the analysis of data, there is some degree of elevated reliability risk from SPF in certain key instances. The
report provides discussion of alternatives to address this reliability concern and recommends a course of action
to address the concern using a risk-based method.

Background

The issue of protection system failures brought to the forefront potential reliability concerns in Requirement
R1.3.10 of the NERC transmission planning Reliability Standard TPL-002-0b (System Performance Following Loss
of a Single Bulk Electric System Element (Category B)). The concern relevant to this assessment is whether
Requirement R1.3.10 requires the study of protection system failures as part of Category B disturbances.

In FERC Order No. 754, issued September 15, 2011, the Commission agreed with commenters that this issue does
not have to be addressed in TPL-002-0b, Requirement R1.3.10. However, the Commission also stated their belief
that there is “an issue concerning the study of the non-operation of non-redundant primary protection systems;
e.g., the study of a single point of failure on protection systems.”® To address this concern, the Commission
directed FERC staff to meet with NERC and its appropriate subject matter experts to explore the reliability concern,
including where it can best be addressed, and identify any additional actions necessary to address the matter.

To satisfy the directive, a FERC Technical Conference was held October 24-25, 2011, to facilitate an open exchange
among FERC staff, NERC staff, and industry stakeholders. One outcome of the FERC Technical Conference was that
NERC would conduct a data collection effort to provide a broad factual foundation that could aid in assessing
whether single points of failure in protection systems pose a reliability concern. NERC staff worked with the SPCS
and SAMS to develop a request for data or information under Section 1600 of the NERC Rules of Procedure* (the
“Data Request” or “Order No. 754 Data Request”). The NERC Board of Trustees approved the Data Request on
August 16, 2012.

The responsible Functional Entities (“entities”) have submitted data to NERC for buses operated at 100 kV and
above. Data is presented in Appendix A of this report according to voltage range (100-199 kV, 200-299 kV, 300-
399 kV, 400-599 kV, and 600 kV or higher). The SPCS and SAMS have reviewed the submitted data, which provides
statistical information on the number of buses at which a protection system single point of failure could result in
an adverse impact to reliability of the bulk power system. The data also indicates the extent to which exposure to
single points of failure exists at these buses, broken down by specific component categories of a protection
system.

The assessment of this data set forms the basis for identifying the risk associated with protection system single
points of failure, development of alternatives to address associated concerns, and subsequently a
recommendation of the preferred alternatives to address the associated concerns.

31d. at P.19.
4 (http://www.nerc.com/FilingsOrders/us/RuleOfProcedureDL/NERC ROP Effective 20140701 updated 20140602%20(updated).pdf
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Chapter 1 — Analysis of Data

Order No. 754 Data Request

Overview

The Order No. 754 Data Request® required that Transmission Planners, working with the Generator Owners,
Transmission Owners, and Distribution Providers within their transmission planning areas, assess their portion of
the Bulk Electric System (BES) for locations at which a three-phase fault accompanied by a protection system
failure could result in a potential reliability risk. To accomplish this task in an effective and efficient manner, the
SPCS and SAMS developed a method that entities could follow to create the statistics associated with this Data
Request. Entities were permitted to use an alternate method, including combining steps, skipping steps, or
reordering steps, to minimize burden based on their particular circumstances, and could use information from
existing studies and existing assessments of protection systems in developing responses to the data request. For
example, TPL-004-0a (System Performance Following Extreme Events Resulting in the Loss of Two or More Bulk
Electric System Elements (Category D)) simulations from transmission planning assessments could be used in
developing responses to the Data Request.

Entities that followed an alternate method or utilized existing studies and existing assessments of protection
systems in developing responses were required to provide a complete subset of buses containing both of the
following characteristics:

e The bus has at least one Element for which the protection system does not fully meet the redundancy
attributes for all component categories of Table B (from the data request), “Protection System
Attributes

e Planning studies simulating a three phase fault, show that clearing times resulting from a single point
failure of at least one protection system on an Element connected to that bus will result in system
performance exhibiting one of the adverse impacts identified in Table C (from the data request),
“Performance Measures.”

The process of using differing methodologies to obtain this list of buses results in inconsistencies in the
specific numbers of Protection Systems and buses evaluated in the various tables of Protection System
attributes.

The Data Request included criteria to limit the assessment to a sample of buses using qualitative criteria that
identified and included the buses more likely to have a more significant stability impact on the bulk power system.
See Table 1.1 below, which is Table A from the Data Request.

5 Request for Data or Information: Order No. 754 Single Point of Failure on Protection Systems, August 16, 2012.
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Chapter 1 — Analysis of Data

Table 1.1: Criteria for Buses to be Tested

Buses operated at 200 kV or higher with 4 or more circuits

Buses operated at 100 kV to 200 kV with 6 or more circuits

Buses operated at 100 kV or higher that directly supply off-site power to a nuclear generating station

Any additional buses operated at 100 kV or higher that the Transmission Planner believes are necessary
for the reliable operation of the bulk power system

For the buses meeting the Table 1.1 criteria, the Transmission Planner assessed the system performance for a
three-phase fault accompanied by a protection system failure. For the purposes of the Data Request, Transmission
Planners were to simulate clearing, based on the remote protection that would operate for the bus fault. The
Transmission Planners were not to simulate operation of any local protection with the exception of local breaker
failure protection (where provided) in instances where a single trip coil was the only single point of failure for
protection systems on all Elements connected to the bus. In these cases, operation of the breaker failure
protection was allowed in the simulation.

Following simulation of the events described above, the Transmission Planner evaluated the system performance
against criteria provided in the Data Request that the SPCS and SAMS believe are indicative of the potential for
instability, uncontrolled separation, or cascading outages. The criteria are contained in Table 1.2 below, which is
Table C from the Data Request.

Table 1.2: Performance Measures

1. Loss of synchronism of generating units totaling greater than 2,000 MW or more in the Eastern
Interconnection or Western Interconnection, or 1,000 MW or more in the ERCOT or Québec
Interconnections

2. Loss of synchronism between two portions of the system

3. Negatively damped oscillations

For buses where the simulated system performance exhibited one or more of the adverse system response
characteristics in Table 1.2, the protection system owners (Generator Owners, Transmission Owners, and
Distribution Providers owning the relevant protection systems) provided detailed information regarding the
protection systems on all elements connected to the bus. The presence of single points of failure was then
assessed at the component level of a protection system, which consists of protective relays, communication
systems, AC current and voltage inputs, and DC control circuitry. It should be noted that in some instances stability
simulations were conducted prior to any review of the actual applied Protection Systems, while in other instances,
the protection system owners may have conducted a preliminary assessment of the initial list of buses prior to
simulations being conducted. Protection system owners evaluated the components of a protection system against
the attributes defined in Table 1.3 below, which is Table B from the Data Request.
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Chapter 1 — Analysis of Data

Table 1.3: Protection System Attributes to be Evaluated

Protective Relays: The protection system includes two independent protective relays that are used to
measure electrical quantities, sense an abnormal condition such as a fault, and respond to the
abnormal condition.

Communication Systems: The protection system includes two independent communication channels
and associated communication equipment when such communication between protective relays for
communication-aided protection functions (i.e., pilot relaying systems) is needed to satisfy system
performance required in NERC Reliability Standards TPL-002-0Ob and TPL-003-0a.

AC Current and Voltage Inputs: The protection system includes two independent AC current sources
and related inputs, except that separate secondary windings of a free-standing current transformer
(CT) or multiple CTs on a common bushing can be used to satisfy this requirement; and includes two
independent AC voltage sources and related inputs, except that separate secondary windings of a
common capacitance coupled voltage transformer (CCVT), voltage transformer (VT), or similar device
can be used to satisfy this requirement.

DC Control Circuitry: The protection system includes two independent DC control circuits with no
common DC control circuitry, auxiliary relays, or circuit breaker trip coils. For the purpose of this data
request the DC control circuitry does not include the station DC supply or the main DC distribution
panel(s), but does include all the DC circuits used by the protection system to trip a breaker, including
any DC control circuit (branch) fuses or breakers at the main DC distribution panel(s).

Data was collected separately for the station DC supply. This data was collected on DC supplies to all of the 3,916
buses that meet the Table A criteria. Station DC supply data was collected to assess the incidence of two station
DC supplies as well as the level of monitoring for buses with only one station DC supply. See the station DC supply
attributes to be reported in Table 1.4 below, which is Table D from the Data Request.

Table 1.4: Station DC Supply Attributes to be Reported

The protection system includes two independent station DC supplies

The protection system includes one station DC supply that is centrally monitored; if the
station DC supply is a battery the monitoring includes alarms for both low voltage and a
battery open condition

The protection system includes one station DC supply that is centrally monitored; the station
DC supply is a battery and the monitoring does not include alarms for both low voltage and a
battery open condition

The protection system includes one station DC supply that is not centrally monitored

NERC | Order No. 754 | September, 2015
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Chapter 1 — Analysis of Data

Entities submitted data in a tabular format as described in the Data Request. The output of the collected data is
collated in the following eight tables (see Appendix A).

e Table A.1 - Buses Evaluated by the Transmission Planner

e Table A.2 — Attributes of Evaluated Transmission Line Protection Systems

e Table A.3 — Attributes of Evaluated Transmission Transformer Protection Systems

e Table A.4 — Attributes of Evaluated Generator Step-Up Transformer Protection Systems
e Table A.5 — Attributes of Evaluated Step-Down Transformer Protection Systems

e Table A.6 — Attributes of Evaluated Shunt device Protection Systems

e Table A.7 — Attributes of Evaluated Bus Protection Systems

o Table A.8 — Station DC Supply Attributes

The data for each table, aggregated for all responding entities across North America, is presented in Appendix A.
Row 4 of Table A.1 contains the subset of buses that contain at least one Protection System where a failure to trip
due to an existing single point of failure would result in one of the performance issues listed in Table 1.2. The data
in Tables A.2 through A.7 are dependent on the methodology used by the reporting entity in identifying the buses
in Row 4 of Table A.1. The assessment in this report is based on extensive discussion recognizing the variability of
the data. The SPCS and SAMS have recognized this variability in the following discussion of the data. While in some
cases this variability prevents definitive quantitative statements, the SPCS and SAMS consider the data to be
sufficient to draw valid conclusions based on a qualitative but technical assessment.

Table A.1: Buses Evaluated by the Transmission Planner
The data in Table A.1 provides general insight regarding the buses evaluated by the Transmission Planners and
includes the following information for each voltage range:

1. the total number of buses,

2. the number of buses that met the Table 1.1 criteria (Data Request, Table A) for further review,
3. the number of buses that were evaluated using actual clearing times
4

the number of buses for which a simulation based on actual clearing times exhibited at least one of the
adverse impacts in Table 1.2 (Data Request, Table C).

Table A of the Data Request included the criteria shown in Table 1.1 to focus the analysis on those buses more
likely to have a significant impact on the stability of the bulk power system. Limiting the number of buses
significantly reduced the effort required of responding entities while still providing NERC a data population
sufficient to draw valid conclusions. The criteria in Table 1.1 included the number of circuits connected to the bus,
whether the bus directly supplies off-site power to a nuclear generating station, and whether the Transmission
Planner believes for any other reason that the bus is necessary for the reliable operation of the bulk power system.
For the purpose of applying the Table 1.1 criteria, the number of circuits connected includes any elements that
represent a significant source of fault current (i.e., transmission lines, transmission transformers with the primary
terminal and at least one secondary terminal operated at 100 kV or higher, and generator step-up transformers
connecting generating resources with aggregate gross nameplate rating greater than 20 MVA). These criteria
resulted in a large enough sample of data to draw valid conclusions. This conclusion is based on both the number
and percentage of buses in each voltage range that met the criteria in Table 1.1. At the high-voltage (HV) levels
(up to 230 kV), entities tested over 1,000 buses in each voltage range. At the extra high-voltage (EHV) levels
(greater than 230 kV), entities tested over one-half of the total number of buses.
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Chapter 1 — Analysis of Data

The reporting entities identified the following numbers of buses meeting the requirements of Table A in the data

request:

e 1,522 buses (7 percent of all buses) operated at 100—-199 kV,

e 1,310 buses (34 percent of all buses) operated at 200-299 kV,

e 768 buses (57 percent of all buses) operated at 300-399 kV,

e 262 buses (67 percent of all buses) operated at 400-599 kV, and

e 54 buses (81 percent of all buses) operated at 600 kV and above.

Table 1.5: Buses Evaluated by the Transmission Planner

Row | Description 100-199 | 200-299 | 300-399 | 400-599 =600
. kv kv kv kv kv

y | Total number of buses in the 21,817 3,848 1,350 392 67
transmission planning area
Total number of buses in the

) transr.mss‘lor\ planning ?lre‘a‘that .mefet 1522 1310 768 262 54
the criteria in Table A, “Initial Criteria
for Buses to be Tested”
Percentage of buses in the
transmission planning area that meet 0 0 0 0 0
the criteria in Table A, “Initial Criteria 7% 34% >7% 67% 81%
for Buses to be Tested”

In general, the short-circuit strength at a bus is indicative of the potential risk that a prolonged fault will impact
reliable operation of the bulk power system. Therefore, on a qualitative basis, the set of buses that met the criteria
in Table A is more likely to include buses at which a protection system single point of failure may result in an
adverse impact to reliability of the bulk power system than the buses with fewer connected circuits.

Rows 3 and 4 of Table A.1 provide information on the number of buses evaluated based on maximum expected
clearing times and the number of buses at which simulation of a three-phase fault and a protection system single
point of failure indicate system performance that exhibits at least one of the adverse impacts in Table 1.2 of the
Data Request. The adverse impacts are indicative of a risk to reliable operation of the bulk power system and
include the following:

e |oss of synchronism of generating units totaling greater than 2,000 MW or more in the Eastern or Western
Interconnections, or 1,000 MW or more in the ERCOT or Québec Interconnections,

e |oss of synchronism between two portions of the system, and

e negatively damped oscillations.

Although various equivalent methodologies were allowed, the data in Row 4 is essentially the number of buses
with both a Table C performance issue and the presence of a Protection System with a single point failure issue.
This may overstate the problem somewhat, as not all SPF result in a failure to trip, and that many SPF will result
in actual clearing times that are less than those resulting from a bus fault. Never the less, viewing the data in rows
3 and 4 of Table 1.6 in relation to each other demonstrates that, in general, the probability that a failure of a
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Chapter 1 — Analysis of Data

protection system to clear a fault will impact reliable operation exists and increases at higher voltages as shown
in the table.

Table 1.6: Buses Evaluated by the Transmission Planner

Row

Description

100-199
kv

200-299
kv

300-399
kv

400-599
kv

=600
kv

Total number of buses evaluated by the
Transmission Planner based on actual

716

813

356

164

44

clearing times

Total number of buses evaluated by the
Transmission Planner based on actual
clearing times that resulted in system
performance exhibiting any adverse
impact defined in Table C,
“Performance Measures”

160 316 212 101 43

Percentage of buses evaluated by the
Transmission Planner based on actual
clearing times that resulted in system
performance exhibiting any adverse
impact defined in Table C,
“Performance Measures”

22% 39% 60% 62% 98%

However, this information alone does not indicate a reliability concern. Assessment of this reliability concern is a
function of both the potential consequence and the exposure to a single point of failure. Thus, it is necessary to
analyze the Table A.1 data in conjunction with the protection system attributes data in Tables A.2—-A.7.

Tables A.2—A.7 Data: Attributes of Evaluated Protection Systems

Data in Tables A.2—A.7 provides insight into the presence of single points of failure for various power system
elements (transmission lines, transmission transformers, generator step-up transformers, step-down
transformers, shunt devices, and buses). These tables provide information on the total number of protection
systems evaluated, the number that contain a single point of failure, and the presence of single points of failure
by components of a protection system: protective relays, communication systems, AC current and voltage inputs,
and DC control circuitry (see Table 1.3). The data collected in Tables A.2-A.7 for DC control circuitry includes
auxiliary relays and trip coils but excludes the station DC supply. Data for the station DC supply was collected
separately in Table A.8.

The single points of failure reported in Tables A.2—A.7 are related to the buses at which the Transmission Planner
identified a potential risk, based on simulation of a three-phase fault and protection system single point of failure
using maximum expected clearing times. In developing the requested data, simulations performed by the
Transmission Planners were based on the assumption that a component failure of a protection system associated
with a single point of failure would, in all cases, result in a failure to trip. This assumption provided a conservative
and uniform method for simulating faults. However, the impact of a single component failure will not always result
in a protection system failure to trip, depending on the component that fails and the design of the overall
protection system. This subject is discussed further for each component type in the following subsections of this
report. The discussion of component types is arranged according to the perceived risk to reliability associated with

NERC | Order No. 754 | September, 2015
6



Chapter 1 — Analysis of Data

a single point of failure, based on the experience of the SPCS and SAMS members. Technical analysis relative risk
of various categories of failure is included in the next section of this chapter.

DC Control Circuitry

A single point of failure in DC control circuitry will result in the failure of a given protection system to trip and,
depending on its design and the location of the failure, may also result in a failure to initiate breaker failure
protection.

As discussed at the 2011 FERC Technical Conference on single points of failure, the single point of failure concern
originated in a NERC Alert® based on the negative outcomes of three significant events. The root cause of these
three events was the failure of a single relay (an auxiliary relay or lockout relay). Auxiliary relays and lockout relays
are included in the DC control circuitry protection system attribute. These relays are generally unmonitored
devices and, thus, may fail and remain undetected until they are periodically tested. Auxiliary relay failures in
designs that include use of a single auxiliary relay for multiple functions will result in prolonged fault duration,
particularly where a single auxiliary relay is used for both tripping and breaker failure initiation.

Protective Relays

A single point of failure of a protective relay poses a similar exposure to prolonged fault duration as that of failure
of a DC control circuit; however, the risk depends on the relay type and protection system design. Many protection
system designs using electromechanical relays are configured such that a failure of one relay will be backed up to
some degree by other relays (i.e., an electromechanical protection system design is typically is made up of multiple
relays and more than one may respond to a given fault). Similar to an auxiliary relay, an electromechanical relay
may fail and the failure may remain undetected until the relay is tested. On the other hand, microprocessor relay
may be monitored through an entity’s supervisory control and data acquisition (SCADA) system; thus, most failure
modes can be detected and addressed, in which cases the risk to the system is reduced to a relatively short period
of time.

Communication Systems

A single point of failure in a communication system poses a lower level of risk. The Data Request only analyzed
communication equipment in protection systems where communication-aided protection is needed to satisfy the
system performance required in NERC Reliability Standards. The risk associated with a given protection system is
dependent on the protection system design. Depending on the protection system design, a single point of failure
may result in a failure of the communication-aided system to initiate a high-speed trip (e.g., a permissive
overreaching transfer trip scheme), in which case delayed tripping will occur. In other designs, a communication
system failure will not prevent high-speed tripping (e.g., a directional comparison blocking scheme).

Communication systems, regardless of vintage or design, are typically monitored and alarmed via SCADA or tested
periodically.

AC Current and Voltage Inputs

A single point of failure in AC current and voltage inputs poses a lower level of risk of failure to trip. Instrument
transformers are generally more robust than the other components of a protection system analyzed in the Data
Request. However, cable runs, fuses, and terminations have a similar susceptibility to failure as DC control
circuitry.

In most cases, a current circuit failure will result in an imbalance, which may result in a trip. In differential or
ground overcurrent applications on transmission lines, buses, transformers, or shunt devices, AC current input

6 Industry Advisory, Protection System Single Point of Failure, March 30, 2009. (http://www.nerc.com/fileUploads/File/Events%20

Analysis/A-2009-03-30-01.pdf).
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Chapter 1 — Analysis of Data

failure will typically cause a circuit to trip at a certain load or fault level. Additionally, where AC current input
circuits are monitored via SCADA, loss of a current input may be identified by automated devices or dispatch
personnel.

Most microprocessor relays alarm for a loss of potential via SCADA; thus, the time that failed equipment is
connected to the system can be minimized. Most electromechanical relays that use voltage inputs are prone to
tripping on loss of a single-phase voltage (the most common AC voltage input failure). Additionally, where AC
voltage input circuits are monitored via SCADA, low voltage due to a circuit failure may be alarmed.

Overall Order 754 Data Interpretation
Below 600kV, simulated testing showed that the probability of a three-phase fault accompanied by a
protection system failure could result in the adverse system impacts listed in Table 1.2. The probability of an
adverse impact decreased as the voltage class was lowered. At these voltage levels, a significant percentage
of protection systems included single points of failure. This data shows that the chance of an adverse system
impact due to a single point of failure at buses as low as 100kV exists, and leads to the conclusion that some
risk mitigating action must be taken.

Above 600kV, simulated testing showed that the probability of a three-phase fault accompanied by a protection
system failure resulting in an adverse system impact was high. However, almost all protection system
equipment was fully redundant at that voltage level. The data shows that the chance of an adverse system
impact due to a single point of failure at 600 kV and above is low.
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Chapter 2 — Alternatives

The SPCS and SAMS considered the following alternatives in order of preference for addressing reliability risks
associated with single points of failure:

Standards Development Process
Modify Reliability Standard TPL-001-4 — Transmission System Planning Performance
Requirements

e Modify footnote 13 to include, at a minimum, protective relays, DC control circuitry, and station DC supply
e Place additional emphasis on assessment of a three-phase fault and protection system failure
= Keep as an extreme event, but require studies of instances of single points of failure

0 Provides assurance that areas where a three-phase fault accompanied by a single point of failure
that will cause an adverse impact are identified and evaluated

= Elevate to a planning event with its own system performance criteria

O Probability of three-phase fault with a protection system failure is low enough that it does not
warrant a planning event

= Keep as an extreme event with no change (other than footnote 13)

0 Does not provide assurance a three-phase fault with protection system failure is studied in
planning assessments

e Include a Guidelines and Technical Basis section related to the revisions pertaining to the study of
protection system failures

Create a New Standard Addressing the Study of Protection System Single Points of Failure

e Remove relay failure from TPL-001-4 and create a separate TPL (transmission planning) or PRC (protection
and control) standard on the study of protection system single points of failure (including the same
options as the previous alternative)

= Accomplishes same objective as modifying TPL-001-4
= Retaining in TPL-001 is more efficient and keeps all planning tests in one standard (i.e., reason for
combining TPL-001 through TPL-004)
Create a New Standard Requiring Redundant Protection Systems on BES Elements

e Create protection system redundancy PRC standard requiring redundant protection systems for all BES
Elements

= Not an efficient way to address the problem (precludes other solutions)

= Promotes a zero-defect approach rather than a risk-based approach

Reliability Guideline
e Provides insight into modeling protection system failures in planning assessments

e Provides insight into evaluation of risk of a single point of failure
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Chapter 2 — Alternatives

e Does not provide assurance a three-phase fault with protection system failure is studied in all planning
assessments

NERC Alert

e Raises awareness based on findings from the Data Request

e Does not provide assurance a three-phase fault with protection system failure is studied in all planning
assessments
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Chapter 3 — Conclusion

Analysis of the data demonstrates the existence of a reliability risk associated with single points of failure in
protection systems that warrants further action. The analysis shows that the risk from single point of failure is not
an endemic problem and instances of single point of failure exposure are lower on higher voltage systems.
However, the risk is sufficient to warrant further action. Risk-based assessment should be used to identify
protection systems of concern (i.e., locations on the BES where there is a susceptibility to cascading if a protection
system single point of failure exists). Not all failures adversely affect reliable operation of the bulk power system.
The reliability risk varies based on which component of a protection system fails.

Additional emphasis in planning studies should be placed on assessment of three-phase faults involving protection
system single points of failure. This concern (the study of protection system single points of failure) is
appropriately addressed as an extreme event in TPL-001-4 Part 4.5. From TPL-001-4, Part 4.5: If the analysis
concludes there is cascading caused by the occurrence of extreme events, an evaluation of possible actions
designed to reduce the likelihood or mitigate the consequences and adverse impacts of the event(s) shall be
conducted.

Any modifications to a NERC standard must be made through the NERC Standards Process under the NERC rules
of Procedure. Regarding single points of failure in protection systems, the SPCS and SAMS make the following
recommendations to a Standards Drafting Team that may be formed for modifying TPL-001-4.:

e For Table 1 — Steady State & Stability Performance Planning Events, Category P5:
= Replace “relay” with “component of a Protection System,” and
=  Add superscript “13” to reference footnote 13 for the replaced term under the “Category” column.

e For Table 1 — Steady State & Stability Performance Extreme Events, under the Stability column, No. 2:

137

= Remove the phrase “or a relay failure™” from items a, b, c, and d to create distinct events only for

stuck breakers.

= Append four new events for the same items a, b, ¢, and d in the above bulleted item to create distinct

events replacing “a relay failure!®” with “a component failure of a Protection System?3.”

e Replace footnote 13 in TPL-001-4 with, “The components from the definition of “Protection System” for
the purposes of this standard include (1) protective relays that respond to electrical quantities, (2) single-
station DC supply that is not monitored for both low voltage and open circuit, with alarms centrally
monitored (i.e., reported within 24 hours of detecting an abnormal condition to a location where
corrective action can be initiated), and (3) DC control circuitry associated with protective functions
through the trip coil(s) of the circuit breakers or other interrupting devices.””

e Modify TPL-001-4 (Part 4.5) so that extreme event assessments must include evaluation of the three-
phase faults the described component failures of a Protection System?3 that produce the more severe
system impacts. For example, add a new second sentence that reads “[t]he list shall consider each of the
extreme events in Table 1 — Steady State & Stability Performance Extreme Events; Stability column item
number 2.”

7 See Order 754 (NERC website) Requests for Clarifications and Responses (http://www.nerc.com/pa/Stand/Order%20754%20DL/Order
754-Requests for Clarification and Responses July2013.pdf).

NERC | Order No. 754 | September, 2015
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Appendix A — Order No. 754 Data

Table A.1: Buses Evaluated by the Transmission Planner

system performance exhibiting any
adverse impact defined in Table C,
“Performance Measures”

Row | Description 100-199 | 200-299 | 300-399 | 400-599 =600
¥ KV kv KV kv kv

y | Total number of buses in the 21,817 3,848 1,350 392 67
transmission planning area
Total number of buses in the
transmission planning area that meet

2 the criteria in Table A, “Initial Criteria 1,522 1,310 768 262 >4
for Buses to be Tested”
Total number of buses evaluated by

3 the Transmission Planner based on 716 813 356 164 44
actual clearing times
Total number of buses evaluated by
the Transmission Planner based on

4 actual clearing times that resulted in 160 316 212 101 43

NERC | Order No. 754 | September, 2015

12




Appendix A — Order No. 754 Data

Row

Table A.2: Attributes of Evaluated Transmission Line Protection Systems

Description

100-199
kv

200-299
kv

300-399
kv

400-599
kv

=600
kv

Total number of transmission line
terminals at which protection system
attributes were evaluated by the
Generator Owners, Transmission
Owners, and Distribution Providers

2,227

1,799

1,625

402

182

Number of transmission line terminals
at which the protection system does
not meet all of the specified
protection system attributes for
redundancy in Table B

1,190

996

227

270

12

Number of transmission line terminals
at which the protection systems does
not meet the specified protection
system attributes for the protective
relays

229

25

Number of transmission line terminals
at which the protection systems does
not meet the specified protection
system attributes for the
communication systems

364

301

42

Number of transmission line terminals
at which the protection systems does
not meet the specified protection
system attributes for the AC current
and voltage inputs

960

581

182

99

12

Number of transmission line terminals
at which the protection system does
not meet the specified protection
system attributes for the DC control
circuitry

785

642

42

205

NERC | Order No. 754 | September, 2015
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Appendix A — Order No. 754 Data

Row

Table A.3: Attributes of Evaluated Transmission Transformer Protection Systems

Description

100-199
kv

200-299
kv

300-399
kv

400-599
kv

=600
kv

Total number of Transmission
Transformers for which protection
system attributes were evaluated by
the Generator Owners, Transmission
Owners, and Distribution Providers

382

519

559

129

87

Number of transmission transformers
for which the protection system does
not meet all of the specified
protection system attributes for
redundancy in Table B

186

297

188

63

Number of transmission transformers
for which the protection system does
not meet the specified protection
system attributes for the protective
relays

66

92

121

12

Number of transmission transformers
for which the protection system does
not meet the specified protection
system attributes for the AC current
and voltage inputs

81

135

33

Number of transmission transformers
for which the protection system does
not meet the specified protection
system attributes for the DC control
circuitry

143

260

131

51

NERC | Order No. 754 | September, 2015

14




Appendix A — Order No. 754 Data

Table A.4: Attributes of Evaluated Generator Step-Up Transformer Protection Systems

Row

Description

100-199
kv

200-299
kv

300-399
kv

400-599
kv

=600
kv

Total number of generator step-up
transformers for which protection
system attributes were evaluated by
the Generator Owners, Transmission
Owners, and Distribution Providers

251

315

167

52

29

Number of generator step-up
transformers for which the protection
system does not meet all of the
specified protection system attributes
for redundancy in Table B

127

151

27

16

Number of generator step-up
transformers for which the protection
system does not meet the specified
protection system attributes for the
protective relays

68

66

12

Number of generator step-up
transformers for which the protection
system does not meet the specified
protection system attributes for the
AC current and voltage inputs

79

60

15

Number of generator step-up
transformers for which the protection
system does not meet the specified
protection system attributes for the
DC control circuitry

107

118

13

13

NERC | Order No. 754 | September, 2015
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Appendix A — Order No. 754 Data

Table A.5: Attributes of Evaluated Step-Down Transformer Protection Systems

Row

Description

100-199
kv

200-299
kv

300-399
kv

400-599
kv

=600
kv

Total number of step-down
transformers for which protection
system attributes were evaluated by
the Generator Owners, Transmission
Owners, and Distribution Providers

345

182

32

11

Number of step-down transformers
for which the protection system does
not meet all of the specified
protection system attributed s for
redundancy in Table B

211

101

16

Number of step-down transformers
for which the protection system does
not meet the specified protection
system attributes for the protective
relays

62

25

Number of step-down transformers
for which the protection system does
not meet the specified protection
system attributes for the AC current
and voltage inputs

134

53

Number of step-down transformers
for which the protection system does
not meet the specified protection
system attributes for the DC control
circuitry

165

88

14

NERC | Order No. 754 | September, 2015
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Row

Table A.6: Attributes of Evaluated Shunt Device Protection Systems

Description

100-199
kv

200-299
kv

300-399
kv

400-599
kv

=600
kv

Total number of shunt devices for
which protection system attributes
were evaluated by the Generator
Owners, Transmission Owners, and
Distribution Providers

205

151

142

66

114

Number of shunt devices for which the
protection system does not meet all of
the specified protection system
attributes for redundancy in Table B

90

83

38

48

Number of shunt devices for which the
protection system does not meet the
specified protection system attributes
for the protective relays

65

19

Number of shunt devices for which the
protection system does not meet the
specified protection system attributes
for the AC current and voltage inputs

71

44

12

Number of shunt devices for which the
protection system does not meet the
specified protection system attributes
for the DC control circuitry

86

64

29

43

NERC | Order No. 754 | September, 2015
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Table A.7: Attributes of Evaluated Bus Protection Systems

Row

Description

100-199
kv

200-299
kv

300-399
kv

400-599
kv

=600
kv

Total number of buses for which
protection system attributes were
evaluated by the Generator Owners,
Transmission Owners, and Distribution
Providers

642

565

516

126

45

Number of buses for which the
protection system does not meet all of
the specified protection system
attributes for redundancy in Table B

403

370

220

36

Number of buses for which the
protection system does not meet the
specified protection system attributes
for the protective relays

342

268

188

Number of buses for which the
protection system does not meet the
specified protection system attributes
for the AC current and voltage inputs

276

246

47

13

Number of buses for which the
protection system does not meet the
specified protection system attributes
for the DC control circuitry

340

263

54

35

NERC | Order No. 754 | September, 2015
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Appendix A — Order No. 754 Data

Table A.8: Station DC Supply Attributes

Row

Description

100-199
kv

200-299
kv

300-399
kv

400-599
kv

=600
kv

Number of buses for which the station
DC supply includes two independent
DC supplies

548

528

590

154

54

Number of buses for which the station
DC supply includes one DC supply that
is centrally monitored, and if the
station DC supply is a battery, includes
alarms for both low voltage and a
battery open condition

234

179

37

13

Number of buses for which the station
DC supply includes one DC supply that
is centrally monitored, the station DC
supply is a battery, and the monitoring
does not include alarms for both low
voltage and a battery open condition

657

489

95

35

Number of buses for which the station
DC supply includes one DC supply that
is not centrally monitored

51

33

Note: The data in Table A.8 was collected on DC supplies for all of the 3,916 busses meeting the requirements of

Table A in the data request. These are the buses in Row 2 of Table A.1.

NERC | Order No. 754 | September, 2015
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Known Outages FERC Order No. 786
FERC Order No. 786 Paragraph 40 directs a change to address the concern that the six month thresho

could exclude planned maintenance outages of significant facilities from future planning assessments.
See paragraphs 33-45 for the discussion on planned maintenance outages.

Overview of Commission Determination (Paragraphs 40-45)
The commission stated in Order No. 786 Paragraph 41:

e For the reasons discussed below, the Commission finds that planned maintenance outages of less
than six months in duration may result in relevant impacts during one or both of the seasonal off-
peak periods.

e Prudent transmission planning should consider maintenance outages at those load levels when

planned outages are performed to allow for a single element to be taken out of service for
maintenance without compromising the ability of the system to meet demand without loss of

load.
e We agree with commenters such as MISO and ATCLLC that certain elements may be so critical
that, when taken out of service for system maintenance or to facilitate a new capital project, a

subsequent unplanned outage initiated by a single-event could result in the loss of non-
consequential load or may have a detrimental impact to the bulk electric system reliability.

e A properly planned transmission system should ensure the known, planned removal of facilities
(i.e., generation, transmission or protection system facilities) for maintenance purposes without
the loss of non-consequential load or detrimental impacts to system reliability such as cascading,
voltage instability or uncontrolled islanding.

The Commission Disagreed with the following:

e Order No. 786 Paragraph 44: The existing TPL-001-4 for Category P3 covers generator
maintenance outages, Category P6 covers transmission maintenance outages.

e Order No. 786 Paragraph 45: Planned outages of less than one year in duration should be
addressed operationally by determining new operating limits and taking other actions to mitigate

the planned outage.

e Order No. 786 Paragraph 45: Planned outages of less than six months is unnecessary since...10
year time frame.

RELIABILITY | ACCOUNTABILITY
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Options Considered By Standard Drafting Team to Satisfy FERC Order
The following options considered by the NERC Standard Drafting Team for Requirement R1 Part 1.1.2

include (refer to SAMS recommendations):

Current Option (Draft 3):
1.1. System models shall represent:

1.1.1. Existing Facilities.

1.1.2. Known -outage(s) of generation or Transmission Facility(ies) scheduled in as

selected-inconsultationwith-the Reliability Coordinatorforthe Near-Term

Transmission Planning Horizon selected for analyses pursuant to Requirement R2,
Parts 2.1.3 and 2.4.3 only. Known outage(s) shall be selected according to an
established procedure or technical rationale that, at a minimum:

1.1.2.1. foranalysespursuanttoReguirementR2 parts 213 and243Includes

known outage(s) that are expected to result in Non-Consequential Load
Loss for P1 events in Table 1 when concurrent with the selected known

outage(s); and

1.1.2.2. Does not exclude known outage(s) solely based upon the outage
duration.

1.1.2.1.1.3. New planned Facilities and changes to existing Facilities.

11.3.1.1.4. Real and reactive Load forecasts.
11:4:1.1.5. Known commitments for Firm Transmission Service and Interchange.
11.5:1.1.6. Resources (supply or demand side) required for Load.

Option considered for Draft 3:
Requirement R1, Part 1.1.2 Known outages(s) of generation or Transmission Facility(ies) with duration of

at least sixfour months and any other significant planned outages of generation or Transmission
Facility(ies) with a duration of less than four months that are expected to produce more severe System
impacts on its portion of the BES. Fhese-This outage coordinations are-is required to be performed for the
season/load-levels that outages are normally planned at and shall be performed only in the Near-Term
Transmission Planning Horizon.

Previous Option (Draft 2)
1.1.2 _Known outage(s) of generation or Transmission Facility(ies) with-a-duration-of at

least-six-months-as selected in consultation with the Reliability Coordinator for the
Near-Term Planning Horizon for analyses pursuant to Requirement R2, parts 2.1.3
and 2.4.3.

Project 2015-10 Single Points of Failure TPL-001
Cost Effectiveness | February — April 2018
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Standard Drafting Team Proposal for Requirement R1 Part 1.1.2

The SDT did not feel like a time duration alone would capture “significant outages”. Additionally, the
language allows PC’s to develop a process for selecting “significant outages” to be studied in the Near-
Term Transmission Planning Horizon.

Single Point of Failure of the Protection System

Based on Order No. 754 directive of September 15, 2011; NERC informational filing dated March 15, 2012;
Section 1600 data request; and the 2" NERC informational filing dated October 30, 2015, the SPCS/SAMS
report to address the concern of Single Point Of Failure of a protection system:

e For Table 1 — Steady State & Stability Performance Planning Events, Category P5:
= Replace “relay” with “component of a Protection System,” and

= Add superscript “13” to reference footnote 13 for the replaced term under the “Category”
column.

e For Table 1 — Steady State & Stability Performance Extreme Events, under the Stability column, No.
2:

= Remove the phrase “or a relay failure13” from items a, b, ¢, and d to create distinct events only
for stuck breakers.

= Append four new events for the same items a, b, ¢, and d in the above bulleted item to create
distinct events replacing “a relay failure13” with “a component failure of a Protection
System13.”

e Replace footnote 13 in TPL-001-4 with, “The components from the definition of “Protection
System” for the purposes of this standard include (1) protective relays that respond to electrical
guantities, (2) single-station DC supply that is not monitored for both low voltage and open circuit,
with alarms centrally monitored (i.e., reported within 24 hours of detecting an abnormal condition
to a location where corrective action can be initiated), and (3) DC control circuitry associated with
protective functions through the trip coil(s) of the circuit breakers or other interrupting devices.”!

e Modify TPL-001-4 (Part 4.5) so that extreme event assessments must include evaluation of the
three-phase faults with the described component failures of a Protection System13 that produce
the more severe system impacts. For example, add a new second sentence that reads “[t]he list
shall consider each of the extreme events in Table 1 — Steady State & Stability Performance
Extreme Events; Stability column item number 2.”

Revision By Standard Drafting Team to Satisfy FERC Order
Since some of the recommendations from the SPCS and SAMS report were so specific, there were no
other options considered for the following:

e For Table 1 — Steady State & Stability Performance Planning Events, Category P5:

= Replace “relay” with “component of a Protection System,” and

Project 2015-10 Single Points of Failure TPL-001
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= Add superscript “13” to reference footnote 13 for the replaced term under the “Category”
column.

e For Table 1 — Steady State & Stability Performance Extreme Events, under the Stability column, No.
2:

= Remove the phrase “or a relay failure” from items a, b, ¢, and d to create distinct events only
for stuck breakers.

= Append four new events for the same items a, b, ¢, and d in the above bulleted item to create
distinct events replacing “a relay failure” with “a component failure of a Protection System.”

Different options were considered for footnote 13 language.

Current Option Footnote 13 (Draft 3)
1. For purposes of this standard, non-redundant components of a Protection System to consider are as
follows:
= Asingle protective relay which responds to electrical quantities, without an alternative (which
may or may not respond to electrical quantities) that provides comparable Normal Clearing
timeso-g—suekdensrossuroroloving,
= Asingle communications system, necessary for correct operation of a communication-aided
protection scheme required for Normal Clearing, which is not monitored or not reported at a
Control Center;

= Asingle station dc supply associated with protective functions required for Normal Clearing,
and that single station dc supply is not monitored or not reported at a Control Center for both
low voltage and open circuit;

= Asingle control circuitry (including auxiliary relays and lockout relays) associated with
protective functions through and including the trip coil(s) of the circuit breakers or other
interrupting devices required for Normal Clearing.

Previous Option Footnote 13 (Draft 2)

The previous option was to have footnote 13 list four of the five components of a protection system but
limit “communications systems” to only those that are not monitored or alarmed. The following is
language for Footnote 131

13. For the purposes of P5 of this standard, components of a Protection System include the following:

a. Asingle protective relay which responds to electrical quantities, without an alternative that
provides comparable Normal Clearing times, e.g. sudden pressure relaying;

b. A single communications system, necessary for correct operation of a communication-aided
protection scheme required for Normal Clearing, which is not monitored or not reported;

1 Failure of voltage and current sensing device would result in a breaker operation without a fault which was considered not a reliability risk
to the BES.

Project 2015-10 Single Points of Failure TPL-001
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c. Asingle dc supply associated with protective functions, and that single station dc supply is not
monitored or not reported for both low voltage and open circuit;

a-d. A single control circuitry associated with protective functions including the trip coil(s) of
the circuit breakers or other interrupting devices.

Standard Drafting Team Proposal for Table 1 Footnote 13:

The Standard Drafting Team added clarifications to the previous draft option which expands Protection
System components to be considered to determine the impact to the BES if that component failed when a
fault occurs.

Extreme Events and P8 Category:

The SPCS and SAMS report for Order No. 754 recommended that three phase faults involving single points
of failure of a protection system be addressed. Additionally, the standard drafting team recognized that
the Order No. 754 data requirement collected data for a three-phase fault and not a single-line-ground
fault. The Order No. 754, Section 1600 data collection and report indicated a risk to the BES for three
phase faults followed by single points of failure of a protection system. Therefore, the SDT decided to
make Category P8 planning event if a three-phase fault following by a single points of failure resulted in
Cascading or instability.

Revision By Standard Drafting Team to Satisfy FERC Order

Current Option (Draft 3):

42-Studies shall be performed to assess the impact of the extreme events which are identified by the list
created in Requirement R4, Part 4.5. If the analysis concludes there is Cascading caused by the
occurrence of extreme events, an evaluation of possible actions designed to reduce the likelihood or
mitigate the consequences of the event (s) shall be conducted.

Project 2015-10 Single Points of Failure TPL-001
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Previous Option (Draft 2):

4.2. Studies shall be performed to assess the impact of the extreme events which are identified by the list
created in Requirement R4, Part 4.5.

4.2.1. If the analysis concludes there is Cascading caused by the occurrence of extreme events,
excluding extreme events 2e-2h in the stability column, an evaluation of possible actions
designed to reduce the likelihood or mitigate the consequences of the event(s) shall be
conducted.

4.2.2. If the analysis concludes there is Cascading caused by the occurrence of extreme events 2e-2h

in the stability column, an evaluation of possible actions designed to prevent the System from
Cascading shall:

4.2.2.1. List System deficiencies, the associated actions needed to prevent the System from
Cascading, and the associated timetable for implementationkistSysterm-deficiencies—the

4.2.2.2. Be reviewed in subsequent annual Planning Assessments for continued validity and
implementation status.

Standard Drafting Team Proposal

The standard drafting team feels that there is a reliability risk to the BES if Cascading or instability results
in a three-phase fault followed by single point of failure of a protection system. There was confusion in
the industry with the language that was similar to a CAP but not exactly a CAP. Therefore, the standard

drafting team decided to create a P8 planning event which required a CAP if Cascading or instability
occurs.

Project 2015-10 Single Points of Failure TPL-001
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Survey Report
Survey Details

Name 2015-10 Single Points of Failure SAR

Description

Start Date 11/12/2015

End Date 12/17/2015

Associated Ballots

Survey Questions

1. Do you agree with the scope and objectives of the SAR? If not, please explain why you do not
agree and, if possible, provide specific language revisions that would make it acceptable to you.

Yes
No

2. If you have any other comments on this SAR that you haven’t already mentioned above, please
provide them here.

Responses By Question



1. Do you agree with the scope and objectives of the SAR? If not, please explain why you do not
agree and, if possible, provide specific language revisions that would make it acceptable to you.



Kevin Conway - INTELLIBIND - 5 - NA - Not Applicable

Selected Answer:

Answer Comment:

Document Name:

Likes:

Dislikes:

Yes

None

Guy V. Zito - Northeast Power Coordinating Council - 10 -

Selected Answer:

Answer Comment:

Document Name:

Likes:

Dislikes:

No

NPCC suggests that while the TPL-001-4 standard is being revised to address
single component failure, the SAR is revised to also address a point of confusing
regarding testing for line end open conditions which may result in a RFI if not
addressed here. Specifically TPL-001-4, footnote 7 states “Opening one end of a
line section without a fault on a normally networked Transmission circuit such that
the line is possibly serving Load radial from a single source point”

1) Does this mean opening one end of a line section with a breaker
operation?
2) For line section connected to a station with a breaker and a half or ring bus

design, only one breaker would be opened?

3) Using a Disconnect Switch is or is not applicable for this event?




John Fontenot - Bryan Texas Utilities - 1 -

Selected Answer: Yes
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

Jennifer Losacco - NextEra Energy - Florida Power and Light Co. -1 - FRCC

Selected Answer: Yes
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

Gul Khan - Oncor Electric Delivery - 2 - TRE

Selected Answer: Yes
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0




Rachel Coyne - Texas Reliability Entity, Inc. - 10 -

Selected Answer:
Answer Comment:

Document Name:

Likes:

Dislikes:

Yes

Nick Vtyurin - Manitoba Hydro - 1,3,5,6 - MRO

Selected Answer:

Answer Comment:

Document Name:

No

MH believes the proposed SAR did not completely capture the recommendations
proposed in the background NERC document posted in the project page. The
SAR recommends to simply replace the “relay” with “components of protection
system” and to replace foot note 13 with the definition of “Protection

System” under Categary-5 in Table-1 of TPI-001-4. The category P5 in Table-1
of TPL-001-4 recommends simulating a single-line-to-ground (SLG) fault, but the
proposed SAR is recommending to modify the section 4.5 of the TPL standard to
simulate a three-phase fault (simulation of a three-phase fault is proposed by
NERC SPCS and SAMS in their background document)

Based on the background document from SPCS and SAMS, it appears that a
breaker with a single trip coil is OK from a redundancy point of view if it is the only
single point of failure and can be simulated as a breaker failure event. A risk
based assessment should be used to identify locations of concern rather than
making full protection redundancy a bright line requirement (such as all stations
100 kV and above). The background document provided a criteria for busses to
be evaluated (Table 1.1) and criteria to evaluate the system performance (Table
1.2). These ideas don’t seem to be in the SAR.

MH is proposing to introduce a separate category (or to modify Category P5 )
in Table 1 of TPL-001-4 to simulate a three-phase fault only for the busses
meeting the criteria in Table 1.1 in the NERC background document and to
evaluate the system performance against the criteria given in Table 1.2.




Likes: 0

Dislikes: 0

Thomas Foltz - AEP -5 -

Selected Answer: Yes
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

Hien Ho - Tacoma Public Utilities (Tacoma, WA) - 4 -

Selected Answer: Yes
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0




John Seelke - PSEG - 1,3,5,6 - WECC,NPCC

Group Name: PSEG

Group Member Name Entity Region Segments

Joseph Smith Public Service Electric and Gas RFC 1

Jeffrey Mueller Public Service Electric and Gas RFC 3
Co.

Tim Kucey PSEG Fossil LLC RFC

Karla Jara PSEG Energy Resources & RFC 6
Trade LLC

Voter Segment

John Seelke 1,3,5,6

Entity Region(s)

PSEG WECC,NPCC

Selected Answer: No

Answer Comment:

PSEG provides input below suggesting improvements to several parts of the

SAR.

1.

Section entitled “Industry Need (What is the industry problem this
request is trying to solve?)” This section is too detailed. The project’s
webpage should have the final Order 754 Section data request posted in
addition to the presently posted September SCPS/SAMs report and
should have links to both documents. It should state that the SAR is a
product of both documents — the Section 1600 data request and the
SCPS and SAMS report which analyzed the results of that data request
and developed recommendations and conclusions. The SAR need not
repeat those recommendations and conclusions in the SAR itself.

Section entitled “Purpose or Goal (How does this request propose
to address the problem described above?)” The present language
limits the SDT to making recommendations identified in the SPCS and
SAMS report. While such recommendations may be considered by the
SDT, the SAR should not prevent the SDT from making




Document Name:

recommendations that differ from those in the SCPS and SAMS report.
With this in mind, the following purpose statement is offered for
consideration:

The primary goal of this SAR is to modify NERC Reliability Standard TPL-
001-4 (Transmission System Planning Performance Requirements) for
the purpose of clarifying which Protection System components shall be
included within the single point of failure analyses required by this
Standard. The SDT shall give due weight to and consideration of the
recommendations in the SPCS and SAMS report titled “Order No. 754
Assessment of Protection System Single Points of Failure Based on the
Section 1600 Data Request.”

3. Section entitled “Identify the Objectives of the proposed standards’
requirements (What specific reliability deliverables are required to
achieve the goal?)” This section has limitations that are similar to the
prior sections. Again, the language should no limiting the SDT’s work
product to the modifications recommended in the SCPS and SAMS
report. The following language is offered for consideration.

Provide clear, unambiguous requirements and results-based Reliability
standards to address the recommendations for modifying NERC
Reliability Standard TPL-001-4 (Transmission System Planning
Performance Requirements) that achieve the primary goal in the
preceding section.”

4. Section entitled “Brief Description (Provide a paragraph that
describes the scope of this standard action.)” No comments.

5. Section entitled “Detailed Description (Provide a description of the
proposed project with sufficient details for the standard drafting
team to execute the SAR. Also provide a justification for the
development or revision of the standard, including an assessment
of the reliability and market interface impacts of implementing or
not implementing the standard action.)” We recommend one word
change to the first sentence which further supports the Purpose and
Goal section as modified above:

The SDTs execution of this SAR requires the SDT to [address - strike
"address" and replace with "consider"] the recommendations for
modifying NERC Reliability Standard TPL-001-4 (Transmission System
Planning Performance Requirements) identified in the SPCS and SAMS
report titled “Order No. 754 Assessment of Protection System Single
Points of Failure Based on the Section 1600 Data Request.”




Likes:

Dislikes:




RoLynda Shumpert - SCANA - South Carolina Electric and Gas Co. - 1,3,5,6 - SERC

Selected Answer:

Answer Comment:

Document Name:

Likes:

Dislikes:

No

South Carolina Electric and Gas agrees with The SERC Planning Standards
Subcommittee below:

"The original Order 754 work was based on a selection of a subset of
transmission buses (the larger stations), rather than the entire BES. There does
not appear to be anything in the SAR which limits the scope of the applicability in
a similar fashion. We are concerned about the potential for inadvertently
drastically increasing assessment work load if the scope is not appropriately
limited. "




Emily Rousseau - MRO - 1,2,3,4,5,6 - MRO

Group Name:  MRO-NERC Standards Review Forum (NSRF)

Group Member Name Entity

Joe Depoorter
Chuck Lawrence
Chuck Wicklund
Theresa Allard
Dave Rudolph
Kayleigh Wilkerson
Jodi Jenson

Larry Heckert
Mahmood Safi
Shannon Weaver
Mike Brytowski
Brad Perrett
Scott Nickels
Terry Harbour
Tom Breene

Tony Eddleman

Amy Casucelli

Voter

Emily Rousseau

Entity
MRO

Selected Answer:

Region

Madison Gas & Electric MRO
American Transmission Company MRO
Otter Tail Power Company MRO
Minnkota Power Cooperative, Inc MRO
Basin Electric Power Cooperative MRO
Lincoln Electric System MRO
Western Area Power MRO
Administration
Alliant Energy MRO
Omabha Public Utility District MRO
Midwest ISO Inc. MRO
Great River Energy MRO
Minnesota Power MRO
Rochester Public Utilities MRO
MidAmerican Energy Company  MRO
Wisconsin Public Service MRO
Corporation
Nebraska Public Power District  MRO
Xcel Energy MRO

Segment

1,2,3,4,5,6

Region(s)

MRO

Segments
3,4,5,6

1

1,35
1,3,5,6
1,3,5,6
1,3,5,6

1,6

4
1,3,5,6

1,3,5,6
15

1,3,5,6
3,4,5,6

13,5
1,3,5,6




Answer Comment:

Drop the “Modify TPL-001-4 (Part 4.5)” item from the SAR. The existing Part 4.5
text already includes the obligation to consider all (i.e. item number 1 and item
number 2) of the stability extreme event items in Table 1. There is no need to add
more text to make duplicative reference to item number 2.

Consider adding other items to the scope of the SAR to address several specific
deficiencies that have been found in the TPL-001-4 standard.

e Table 1, Header note i — Revise note i because the present text can be
interpreted to contradict the NERC Definition for Non-Consequential Load
Loss. The response of voltage sensitive load and load disconnected from
the System by end-user equipment are not Non-Consequential Load
Loss. So by definition, response of voltage sensitive load and load
disconnected from the System by end-user equipment are excluded from
the steady state Non-Consequential Load Loss Allowed performance
requirement. Wording like, “. . . associated with a planning event is
allowed” may be clearer and not contradictory.

e Cascading clarification — Clarify the understanding the NERC definition
of Cascading (e.g. Table 1, header note a). The subsequent loss of
system elements, load, or generation is classified as Cascading when it
results in widespread electric service interruption. Therefore, the loss of
line circuits, transformer circuits, generators, or limited amounts of load
due to cascading does not qualify as exceeding the Cascading
performance requirement.

e Load loss due to cascading — Address the treatment of load loss due to
cascading - perhaps with an additional Table 1 footnote. Load loss due to
cascading does not meet the NERC definition of either Consequential
Load Loss or Non-Consequential Load Loss. So, cascading load loss
does not apply to the Non-Consequential Load Loss Allowed
performance requirement. However, an additional performance
requirement should probably be added that the sum of cascading load
loss and Non-Consequential Load Loss should not exceed an entity’s
IROL criteria.

e Use of sensitivity cases in extreme event analysis — Revise the
wording in R3 and R4 (e.g. referring to Part 2.1 or Part 2.4 without limiting
the obligation to planning event studies) to remove the obligation to use
sensitivity cases in extreme event studies (i.e. R3.2 and R4.2). Extreme
event studies using baseline cases (R2.1.1, R2.1.2, R2.2.1, R2.4.1, and
R2.4.2) are essentially probing studies that consider extraordinary
contingencies. Extreme event studies using sensitivity cases (R2.1.4 and
R2.4.3) are essentially probing studies that consider the compounded
effect of both extraordinary contingencies and extraordinary system
conditions. The obligation to perform these compound effect studies
results in an unreasonable expenditure of resources compared to the




Document Name:

Likes:

Dislikes:

information gained regarding potential consequences and adverse
impacts.

Transfer levels used in near term planning horizon System models —
Include wording (perhaps in R2.1.4 — Expected transfers and R2.4.3 —
Expected transfers) which explains that expected transfers used in the
sensitivity cases must not exceed Transfer Capabilities assessment
results that were determined in accordance with the effective NERC FAC-
013 Reliability Standard.

Table 1, Footnote 1 — Revise the wording of footnote 1 of Table to add
more clarity. For example, that an element is removed, not just open
ended, by a Protection System operation designed to isolate the event
fault. The voltage level of an unloaded winding of a three-winding
transformer is excluded from the determination.




Amy Casuscelli - Xcel Energy, Inc. - 1,3,5,6 - MRO,WECC,SPP

Selected Answer:

Answer Comment:

Document Name:

Likes:

No

Due to the length of time (several years) it took the NERC SDT to develop the
final draft, gain industry acceptance and receive FERC approval of the NERC
TPL-001-4 standard, we believe that a more comprehensive review is essential at
this time to address the ambiguities and enhance clarity in the

standard. Therefore, we strongly suggest that the SAR’s scope not be limited to
just the single point of failure concern resulting from FERC Order No. 754, but be
expanded to address all significant issues & concerns identified based on the
standard’s implementation experience by applicable entities in the industry.

Some of the numerous TPL-001-4 issues & concerns based on Xcel Energy’s
diverse planning experience in three Regions (MRO, SPP, WECC) are noted
below. Additionally, we also support the issues identified by MRO NSRF, which
are included as part of our comments under Q.2.

1. Requirement 1 references two standards, MOD-010 and MOD-012, that are
slated to retire on July 1, 2016.

2. Requirement 2 requires independent Planning Assessments by both the
Planning Coordinator/Authority (PC/PA) and Transmission Planner (TP), yet
Requirement 7 states that the PC/PA in conjunction with the TP shall identify
each entity’s responsibility in completing what may be a single Planning
Assessment. We believe that these two Requirements can be consolidated into
one better defined Requirement.

3. Both sub-requirements 2.3 and 2.8 address the short circuit analysis required
in the Planning Assessment. These are closely interrelated and can be
consolidated into one Requirement.

4. Requirement 8 states that TPs shall distribute the Planning Assessment results
to adjacent TPs and PCs. In discussion with other TPs, they are not necessarily
interested in receiving Planning Assessments from other TPs, but do believe that
if a reliability need arises, these should be made available upon request.

Since project 2015-10 will make substantial modifications to the TPL-001-4
standard, we respectfully ask NERC to take this opportunity to include a
comprehensive review of the standard within the SAR’s scope andhelp address
the issues & concerns faced by many in the industry.




Dislikes:

Leonard Kula - Independent Electricity System Operator - 2 -

Selected Answer:

Answer Comment:

Document Name:

Likes:

Dislikes:

Yes

While we generally support the scope and direction proposed in the SAR,
some of the proposed changes to TPL-001-4 described in the SAR (and in
this Comment Form) are unclear. Hence, we reserve our judgment on the
final scope and the specific changes that will be made to the TPL-001-4
standard. For example, the replacement of FN 13 with the proposed wording
but there is no mention of the placement of the functions or types of relay
that will be replaced. Further, the meaning of “evaluation of the three-phase
faults the described component failures of a Protection System” in the last
bulleted proposed change is unclear. Does it mean evaluation of a three
phase fault combined with the component failure of a Protection System?
This needs to be clarified.




Joe Tarantino - Sacramento Municipal Utility District - 1,3,4,5,6 - WECC

Selected Answer:  Yes
Answer Comment:
Given the primary goal of this SAR is to appoint a SDT to address

recommendations for modifying the NERC Reliability Standard TPL-001-4 it is
expected that the SDT would address FERC issues for single points of failure.

However, the SAR contains specific changes from the SPCS report that were
recommendations from that team. There were other alternatives identified in the
report that should be vetted by a broader audience.

Document Name:

Likes: 0

Dislikes: 0

Richard Vine - California ISO - 2 -

Selected Answer: Yes

Answer Comment:
The ISO suggests that the revised standard should also address whether or not
protection systems should require diversely-routed communication paths.

Document Name:

Likes: 0

Dislikes: 0




Andrew Pusztai - American Transmission Company, LLC -1 -

Selected Answer:

Answer Comment:

No

Under SAR Information (Industry Need) - ATC has the following
recommendations for the SAR SDT to consider:

(1) Please drop the “Modify TPL-001-4 (Part 4.5)" item from the SAR. The
existing Part 4.5 text already includes the obligation to consider all (i.e. item
number 1 and item number 2) of the stability extreme event items in Table 1.
There is no need to add more text to make duplicative reference to item number
2.

(2) Under SAR Information (page 2) - In addition to the SCPS and SAMS
recommendations, ATC recommends the SAR SDT also consider adding
other items to the scope of the SAR to address several specific deficiencies
that have been found in the TPL-001-4 standard.

Table 1, Header note i — Please revise note i because the present text can
be interpreted to contradict the NERC Definition for Non-Consequential Load
Loss. The response of voltage sensitive load and load disconnected from the
System by end-user equipment are not Non-Consequential Load Loss. So by
definition, response of voltage sensitive load and load disconnected from the
System by end-user equipment are excluded from the steady state Non-
Consequential Load Loss Allowed performance requirement. Wording like, “. . .
associated with a planning event is allowed” may be clearer and not
contradictory.

Cascading clarification — Please clarify the understanding the NERC
definition of Cascading (e.g. Table 1, header note a). The subsequent loss of
system elements, load, or generation is classified as Cascading when it results in
widespread electric service interruption. Therefore, the loss of line circuits,
transformer circuits, generators, or limited amounts of load due to cascading does
not qualify as exceeding the Cascading performance requirement.

Load loss due to cascading — Please address the treatment of load loss
due to cascading - perhaps with an additional Table 1 footnote. Load loss due to
cascading does not meet the NERC definition of either Consequential Load Loss
or Non-Consequential Load Loss. So, cascading load loss does not apply to the
Non-Consequential Load Loss Allowed performance requirement. However, an
additional performance requirement should probably be added that the sum of




Document Name:

Likes:

Dislikes:

cascading load loss and Non-Consequential Load Loss should not exceed an
entity’s IROL criteria.

Use of sensitivity cases in extreme event analysis — Please revise the
wording in R3 and R4 (e.g. referring to Part 2.1 or Part 2.4 without limiting the
obligation to planning event studies) to remove the obligation to use sensitivity
cases in extreme event studies (i.e. R3.2 and R4.2). Extreme event studies using
baseline cases (R2.1.1, R2.1.2, R2.2.1, R2.4.1, and R2.4.2) are essentially
probing studies that consider extraordinary contingencies. Extreme event studies
using sensitivity cases (R2.1.4 and R2.4.3) are essentially probing studies that
consider the compounded effect of both extraordinary contingencies and
extraordinary system conditions. The obligation to perform these compound effect
studies results in an unreasonable expenditure of resources compared to the
information gained regarding potential consequences and adverse impacts.

Transfer levels used in near term planning horizon System models —
Please include wording (perhaps in R2.1.4 — Expected transfers and R2.4.3 —
Expected transfers) which explains that expected transfers used in the sensitivity
cases must not exceed Transfer Capabilities assessment results that were
determined in accordance with the effective NERC FAC-013 Reliability Standard.

Table 1, Footnote 1 — Please revise the wording of footnote 1 of Table to add
more clarity. For example, that an element is removed, not just open ended, by a
Protection System operation designed to isolate the event fault. The voltage level
of an unloaded winding of a three-winding transformer is excluded from the
determination.




William Temple - PJM Interconnection, L.L.C. - 2 - SERC,RFC

Selected Answer:

Answer Comment:

Document Name:

Likes:

Dislikes:

Yes

While PIJM generally supports the scope and direction in the proposed SAR,
some of the proposed changes to TPL-001-4 presented in the SAR (and in
the Comment Form) are unclear. Therefore, we reserve our judgment on the
final scope and the specific changes that will be made to the TPL-001-4
standard. For example, the replacement of Footnote 13 with the proposed
wording seems fine, but there is no mention of the placement of the
functions or types of relay that will be replaced. Further, the meaning of
“evaluation of the three-phase faults the described component failures of a
Protection System” in the last bulleted proposed change is unclear. Does it
mean evaluation of a three phase fault combined with the component failure
of a Protection System? This needs to be clarified.




Brent Ingebrigtson - PPL NERC Registered Affiliates - 1,3,5,6 - SERC,RFC

Group Name:  PPL NERC Registered Affiliates

Group Member Name Entity Region Segments
Brent Ingebrigtson LG&E and KU Energy, LLC SERC 1,3,5,6
Brenda Truhe PPL Electric Utilities Corporation RFC 1
Charlie Freibert LG&E and KU Energy, LLC SERC 3

Dan Wilson LG&E and KU Energy, LLC SERC 5

Linn Oelker LG&E and KU Energy, LLC SERC 6
Justin Bencomo LG&E and KU Energy, LLC SERC 1,3,5,6
Voter Segment

Brent Ingebrigtson 1,3,5,6

Entity Region(s)

PPL NERC Registered Affiliates SERC,RFC
Selected Answer:  No

Answer Comment:

These comments are submitted on behalf of the following PPL NERC Registered
Affiliates (“PPL"): Louisville Gas and Electric Company, Kentucky Utilities
Company and PPL Electric Utilities Corporation. The PPL NERC Registered
Affiliates are registered in two regions (RF and SERC) for one or more of the
following NERC functions: BA, DP, GO, GOP, IA, LSE, PA, PSE, RP, TO, TOP,
TP, and TSP.

PPL NERC Registered Affiliates believe that this SAR usurps the SDT's role by
providing specific language for inclusion in a first draft of TPL-001-5. This is
atypical for a SAR form and necessitates comments on a standard even before
the standard’s first draft. Additionally, the SAR does not include a reliability
justification for the revision in the “Detailed Description” section and instead
incorporates the SPCS/SAMS report (Order No. 754...) in its entirety. PPL NERC
Registered Affiliates believe that, at a minimum, a SAR should include a summary
of the justification for any revisions with the SAR form itself.




PPL NERC Registered Affiliates suggest that the SDT consider adding the
following language to the standard if the proposed change is added to TPL-001
for Project 2015-10 Single Points of Failure, November 2015.

“For 36 calendar months beginning the first day of the first calendar quarter
following applicable regulatory approval, or in those jurisdictions where regulatory
approval is not required on the first day of the first calendar quarter 36 months
after Board of Trustees adoption or as otherwise made effective pursuant to the
laws applicable to such ERO governmental authorities, a correction action plan
will not be required for a P5 event where an induction motor load stability model
results in a transient stability criteria violation."

The existing standard addresses similar statements:

Requirement 2.7.3: “If situations arise that are beyond the control of the
Transmission Planner or Planning Coordinator that prevent the implementation of
a Corrective Action Plan in the required timeframe, then the Transmission
Planner or Planning Coordinator is permitted to utilize Non-Consequential Load
Loss and curtailment of Firm Transmission Service to correct the situation that
would normally not be permitted in Table 1, provided that the Transmission
Planner Standard TPL-001-4 — Transmission System Planning Performance
Requirements 5 or Planning Coordinator documents that they are taking actions
to resolve the situation. The Transmission Planner or Planning Coordinator shall
document the situation causing the problem, alternatives evaluated, and the use
of Non-Consequential Load Loss or curtailment of Firm Transmission Service.”

Page 1 third paragraph in section 5. “For 84 calendar months beginning the first
day of the first calendar quarter following applicable regulatory approval, or in
those jurisdictions where regulatory approval is not required on the first day of the
first calendar quarter 84 months after Board of Trustees adoption or as otherwise
made effective pursuant to the laws applicable to such ERO governmental
authorities, Corrective Action Plans applying to the following categories of
Contingencies and events identified in TPL-001-4, Table 1 are allowed to include
Non-Consequential Load Loss and curtailment of Firm Transmission Service (in
accordance with Requirement R2, Part 2.7.3.) That would not otherwise be
permitted by the requirements of TPL-001-4:

P5 (above 300 kV)”

While this language allows some time to build projects, dropping load as written in
the above language will not alleviate a transient voltage stability violation as a
result of P5 event when combined with the behavior of induction motor loads




under requirement 2.4.1. In most cases, the only corrective action plan available
is building a redundant protection system which requires appropriate lead times.

Document Name:

Likes: 0

Dislikes: 0




Ben Li - Independent Electricity System Operator - 2 - NPCC

Group Name:  ISO/RTO Council Standards Review Committee

Group Member Name Entity Region Segments
Charles Yeung SPP SPP 2
Greg Campoli NYISO NPCC 2
Ali Miremadi CAISO WECC 2
Ben Li IESO NPCC 2
Kathleen Goodman ISO-NE NPCC 2
Terry Bilke MISO MRO 2
Voter Segment

Ben Li 2

Entity Region(s)

Independent Electricity System Operator NPCC
Selected Answer:  Yes

Answer Comment:

Document Name:

While we generally support the scope and direction proposed in the SAR,
some of the proposed changes to TPL-001-4 presented in the SAR (and in
this Comment Form) are unclear. The final scope and the specific changes
that will be made to the TPL-001-4 standard should address the protection
components (e.g. batteries, instrument transformers, relays,
communications) to be evaluated and how the components will be
evaluated. In the second bullet, the replacement of Footnote 13 is fine but
the wording should further reflect how the components will be evaluated.
Further, the meaning of “evaluation of the three-phase faults the described
component failures of a Protection System” in the last bulleted proposed
change is unclear. Does it mean evaluation of a three phase fault combined
with the component failure of a Protection System? This needs to be
clarified.




Likes:

Dislikes:




Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - SPP

Group Name:  SPP Standards Review Group

Group Member Name Entity Region Segments
Shannon Mickens Southwest Power Pool Inc. SPP 2
Jason Smith Southwest Power Pool Inc SPP 2
Liam Stringham Sunflower Electric Power SPP 1
Corporation
Jim Nalil City of Independence, Power &  SPP 3,5
Light Department
Mahmood Safi Omabha Public Power District MRO 1,35
John Allen City Utilities of Springfield SPP 1,4
Robert Gray Board of Public Utilities of Kansas SPP 3
City, KS
Mike Kidwell Empire District Electric SPP 1,35
Kevin Foflygen City Utilities of Springfield SPP 3,5
Voter Segment
Shannon Mickens 2
Entity Region(s)
Southwest Power Pool, Inc. (RTO) SPP
Selected Answer:  Yes

Answer Comment:

Yes, we agree with scope and objective of this project. Additionally, we support
the fact that the drafting team will be using the recommendations provided in the
SPCS and SAMS report to develop a solid foundation for this project. Also, it's
pertinent to consider the issues addressing Paragraph 81 as well as retirement in
the Standards Development Process. As the project develops, we understand
that the SDT scope may change but, we would suggest to the drafting team to
work closely with the industry and use their comments and feedback as a corner
stone to developing an effective and reliable standard.




Document Name:

Likes:

Dislikes:




Paul Malozewski - Hydro One Networks, Inc. - 3 -

Selected Answer: Yes
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

Justin Mosiman - Bonneville Power Administration - 1,3,5,6 - WECC

Selected Answer: No

Answer Comment:
Bonneville Power Administration does not agree with the proposal because the

proposal does not add significant value. Relay failure represents any protection
system failure and should be modeled if not redundant. Bonneville Power
Administration proposes to make efforts toward removing R1.1.2 (including
known outages with a duration of six months) which would be more appropriate in
the operations time frame than in a planning standard. Similarly, removing R2.1.1
(system peak load for either year one or year two....) would be a

more appropriate proposal since it also is more appropriate in the operations time
frame rather than a planning standard.

Document Name:

Likes: 0

Dislikes: 0




Allie Gavin - International Transmission Company Holdings Corporation - 1 - MRO,SPP,RFC

Selected Answer: Yes
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0




Ruida Shu - Northeast Power Coordinating Council - 1,2,3,4,5,6,7 - NPCC

Group Name:  RSC no Con Edison, Dominion

Group Member Name Entity

Paul Malozewski
Guy Zito

Brian Shanahan
Rob Vance

Robert J. Pellegrini
Sylvain Clermont
Edward Bedder
Mark J. Kenny
Gregory A. Campoli
Si Truc Phan
Randy MacDonald
David Burke
Wayne Sipperly
David Ramkalawan
Glen Smith

Brian O'Boyle
Brian Robinson
Bruce Metruck
Alan Adamson

Kathleen M. Goodman

Helen Lainis

Michael Jones

Silvia Parada Mitchell

Hydro One.

Northeast Power Coordinating
Council

National Grid

New Brunswick Power

United llluminating

Hydro Quebec

Orange and Rockland Utilities
Eversource Energy

NY-1SO

Hydro Quebec

New Brunswick Power
Orange and Rockland Utilities
New York Power Authority
Ontario Power Generation
Entergy Services

Con Edison

Utility Services

New York Power Authority

New York State Reliability
Councll

ISO-New England

Independent Electricity System
Operator

National Grid
NextEra Energy

Region
NPCC
NPCC

NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC

NPCC
NPCC

NPCC
NPCC

Segments

1

NA - Not
Applicable

1

N~ o g0 o B~ DDO®NNMNRRR PR R




Voter Segment
Ruida Shu 1,2,3,4,5,6,7
Entity Region(s)
Northeast Power Coordinating Council NPCC

Selected Answer:

Answer Comment:

Document Name:

Likes:

Dislikes:

Yes

While we generally support the scope and direction proposed in the SAR, some
of the proposed changes to TPL-001-4 described in the SAR (and in this
Comment Form) are unclear. Hence, we reserve our judgment on the final scope
and the specific changes that will be made to the TPL-001-4 standard. For
example, the replacement of FN 13 with the proposed language fails to mention
of the placement of the functions or types of relay that will be replaced. We
believe it should be more specific.

The meaning of the phrase “evaluation of the three-phase faults the described
component failures of a Protection System” in the last bulleted proposed change
is unclear. Does it mean evaluation of a three phase fault combined with the
component failure of a Protection System? This needs to be clarified.




Colleen Campbell - ACES Power Marketing - 6 - NA - Not Applicable

Group Name:  ACES Standards Collaborators

Group Member Name Entity Region
Bob Solomon Hoosier Energy Rural Electric RFC
Cooperative, Inc.

Ginger Mercier Prairie Power, Inc. SERC
John Shaver Southwest Transmission WECC
Cooperative, Inc.

Shari Heino Brazos Electric Power TRE
Cooperative, Inc.

Michael Brytowski Great River Energy MRO

Chip Koloini Golden Spread Electric SPP
Cooperative, Inc.

Scott Brame North Carolina Electric SERC
Membership Corporation

Mark Ringhausen Old Dominion Electric RFC
Cooperative

Bill Hutchison Southern lllinois Power SERC
Cooperative

Matthew Caves Western Farmers Electric SPP
Cooperative

Matthew Caves Western Farmers Electric SPP
Cooperative

Liam Stringham Sunflower Electric Power SPP
Corporation

Voter Segment

Colleen Campbell 6

Entity Region(s)

ACES Power Marketing

Selected Answer: No

NA - Not Applicable

Segments

1

1,3
1

15

1,3,56

3,4,5

3,4

15

15




Answer Comment:

Document Name:

Likes:

Dislikes:

(1) We generally agree with the scope and intent of this project, as
recommended by the SPCS and SAMS. However, the SAR should clarify the
meaning of “protective relays that respond to electrical quantities.” We believe
this could include other relays outside the scope of the existing standard, such as
sync-check relays. The list of relays that are in scope for this standard should
remain at those that clear three-phase faults or other events of operational
concerns.

(2) We have similar concerns that the applicability of this standard is inclusive of
all BES Elements, not the sub-set identified and analyzed as part of the Section
1600 Data Request. The findings identify that buses under 300 kV are less likely
to result in an adverse impact to reliability of the Bulk Power System based from a
Protection System single point of failure. Proposing to collect data for all BES
Elements poses an unnecessary administrative burden on registered entities and
their models, especially considering that the findings do not support additional
analysis under 300 kV. Moreover, analysis results identifying issues which
adversely impact the reliability of the Bulk Power System could be masked by
insignificant concerns.

(3) We recommend developing a methodology for the applicability of this
standard that is similar to the criteria used in the Data Request, mainly to those
buses more likely to have a significant stability impact on the Bulk Power System.




Robert A. Schaffeld - Southern Company - Southern Company Services, Inc. - 1 -

Selected Answer: Yes
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

R. Scott Moore - Southern Company - Alabama Power Company - 3 -

Selected Answer: Yes
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

John J. Ciza - Southern Company - Southern Company Generation and Energy Marketing - 6 -

Selected Answer: Yes
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0




Phil Hart - Associated Electric Cooperative, Inc. - 1 -

Group Name:  AECI

Group Member Name Entity

Mark Ramsey
John Stickley
Kevin White
Skyler Wiegmann
Michael B Bax
Adam M Weber
Denise Stevens
Jeff L Neas

Walter Kenyon
Theodore J Hilmes
Phillip B Hart

Todd Bennett
Matt Pacobit

Brian Ackermann

Voter

Phil Hart

Region

N.W. Electric Power Cooperative, SERC
Inc.

N.W. Electric Power Cooperative, SERC
Inc.

Northeast Missouri Electric Power SERC
Cooperative

Northeast Missouri Electric Power SERC
Cooperative

Central Electric Power SERC
Cooperative

Central Electric Power SERC
Cooperative

Sho-Me Power Electric SERC
Cooperative

Sho-Me Power Electric SERC
Cooperative

KAMO Electric Cooperative SERC
KAMO Electric Cooperative SERC
Associated Electric Cooperative  SERC
Inc.

Associated Electric Cooperative  SERC
Inc.

Associated Electric Cooperative  SERC
Inc.

Associated Electric Cooperative  SERC
Inc.

Segment

1

Segments

1




Entity Region(s)

Associated Electric Cooperative, Inc.

Selected Answer: No

Answer Comment: 1. Inthe Order 754 data request, only a select set of busses meeting certain
criteria were to be tested. However, the recomended language in the
SAR would require entities to provide additional information relating to
single points of failure for all BES busses. AECI would request that the
additional information required by footnote 13 be only applicable to a
select set of BES busses, and that this brightline be determined by the
SDT.

2. AECI is not in disagreement with the final recommendation made by the
SPCS and SAMS, however we would suggest that the drafting team be
able to discuss which course of action would be best. This would allow
for wider industry involvement in the decision on how the study of single
points of failure should be addressed.

Document Name:

Likes: 0

Dislikes: 0




Elizabeth Axson - Electric Reliability Council of Texas, Inc. - 2 -

Selected Answer:

Answer Comment:

Document Name:

Likes:

Dislikes:

Yes

ERCOT supports the comments submitted by the Standards Review Committee
of the IRC. Comments are below.

While we generally support the scope and direction proposed in the SAR,
some of the proposed changes to TPL-001-4 presented in the SAR (and in
this Comment Form) are unclear. The final scope and the specific changes
that will be made to the TPL-001-4 standard should address the protection
components (e.g. batteries, instrument transformers, relays,
communications) to be evaluated and how the components will be
evaluated. In the second bullet, the replacement of Footnote 13 is fine but
the wording should further reflect how the components will be evaluated.
Further, the meaning of “evaluation of the three-phase faults the described
component failures of a Protection System” in the last bulleted proposed
change is unclear. Does it mean evaluation of a three phase fault combined
with the component failure of a Protection System? This needs to be
clarified.

Payam Farahbakhsh - Hydro One Networks, Inc. - 1 -

Selected Answer:
Answer Comment:

Document Name:

Likes:

Dislikes:

Yes







2. If you have any other comments on this SAR that you haven’t already mentioned above,
please provide them here.



Kevin Conway - INTELLIBIND - 5 - NA - Not Applicable

Selected Answer:

Answer Comment:

None
Document Name:
Likes: 0
Dislikes: 0

Guy V. Zito - Northeast Power Coordinating Council - 10 -

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

John Fontenot - Bryan Texas Utilities - 1 -

Selected Answer:

Answer Comment:
na

Document Name:

Likes: 0

Dislikes: 0




Jennifer Losacco - NextEra Energy - Florida Power and Light Co. -1 - FRCC

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

Gul Khan - Oncor Electric Delivery - 2 - TRE

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

Rachel Coyne - Texas Reliability Entity, Inc. - 10 -

Selected Answer:

Answer Comment:
Texas RE noticed the proposed language for Footnote 13 in TPL-001-4, does not
match the NERC Glossary term of Protection System.

The language proposed in the SAR for “protective relays” and “DC control
circuitry” largely tracks the definition of “Protection System” set forth in the NERC
Glossary of Terms. The sole substantive distinction appears to be limiting the
general category of “control circuitry” explicitly to “DC control circuitry” consistent
with recommendation in the Order No. 754 Report.




In contrast, the SAR (and the Order No. 754 Report) places additional, qualifying
language on the definition of “station DC supply” that is not contained in the
definition of Protection System in the NERC Glossary of Terms. Specifically, the
“Protection System” definition in the NERC Glossary of Terms includes: “Station
dc supply associated with protective functions (including station batteries, battery
chargers, and non-battery based dc supply).” The SAR (and the recommended
language in Order No. 754 Report) qualifies this language by describing “station
DC supply” as “single-station DC supply that is not monitored (i.e., not reported
within 24 hours of detecting an abnormal condition to a location where corrective
action can be initiated).”

Texas RE recommends that the SDT use of the existing definition of station DC
Supply in the NERC Glossary of Terms. Using consistent language in both
Standards would help entities classify their dc supply components in a uniform
manner across their compliance program.

Is the intent to create a new definition of station DC supply? If so, Texas RE
recommends the SDT request comments from stakeholders regarding a new
definition of station DC supply so the rationale for such change can be fully

developed.
Document Name:
Likes: 0
Dislikes: 0

Nick Vtyurin - Manitoba Hydro - 1,3,5,6 - MRO

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0




Thomas Foltz - AEP -5 -

Selected Answer:

Answer Comment:
The (future) SDT should emphasize both feasibility and practicality in any

future requirements regarding system modeling, and the implementation

thereof.
Document Name:
Likes: 0
Dislikes: 0

Hien Ho - Tacoma Public Utilities (Tacoma, WA) - 4 -

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0




John Seelke - PSEG - 1,3,5,6 - WECC,NPCC

Group Name: PSEG

Group Member Name

Joseph Smith
Jeffrey Mueller

Tim Kucey
Karla Jara

Voter
John Seelke

Entity
PSEG

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

Entity Region
Public Service Electric and Gas RFC

Public Service Electric and Gas RFC
Co.

PSEG Fossil LLC RFC
PSEG Energy Resources & RFC
Trade LLC
Segment
1,356
Region(s)
WECC,NPCC

Segments




RoLynda Shumpert - SCANA - South Carolina Electric and Gas Co. - 1,3,5,6 - SERC

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0




Emily Rousseau - MRO - 1,2,3,4,5,6 - MRO

Group Name:  MRO-NERC Standards Review Forum (NSRF)

Group Member Name Entity

Joe Depoorter
Chuck Lawrence
Chuck Wicklund
Theresa Allard
Dave Rudolph
Kayleigh Wilkerson
Jodi Jenson

Larry Heckert
Mahmood Safi
Shannon Weaver
Mike Brytowski
Brad Perrett
Scott Nickels
Terry Harbour
Tom Breene

Tony Eddleman

Amy Casucelli

Voter

Emily Rousseau

Entity
MRO

Selected Answer:

Region

Madison Gas & Electric MRO
American Transmission Company MRO
Otter Tail Power Company MRO
Minnkota Power Cooperative, Inc MRO
Basin Electric Power Cooperative MRO
Lincoln Electric System MRO
Western Area Power MRO
Administration
Alliant Energy MRO
Omabha Public Utility District MRO
Midwest ISO Inc. MRO
Great River Energy MRO
Minnesota Power MRO
Rochester Public Utilities MRO
MidAmerican Energy Company  MRO
Wisconsin Public Service MRO
Corporation
Nebraska Public Power District  MRO
Xcel Energy MRO

Segment

1,2,3,4,5,6

Region(s)

MRO

Segments
3,4,5,6

1

1,35
1,3,5,6
1,3,5,6
1,3,5,6

1,6

4
1,3,5,6

1,3,5,6
15

1,3,5,6
3,4,5,6

13,5
1,3,5,6




Answer Comment:
N/A

Document Name:

Likes: 0

Dislikes: 0




Amy Casuscelli - Xcel Energy, Inc. - 1,3,5,6 - MRO,WECC,SPP

Selected Answer:

Answer Comment:

Additionally, we also support the issues identified by MRO NSRF as outlined
below:

Consider adding other items to the scope of the SAR to address several specific
deficiencies that have been found in the TPL-001-4 standard.

&bull; Table 1, Header note i — Revise note i because the present text can be
interpreted to contradict the NERC Definition for Non-Consequential Load Loss.
The response of voltage sensitive load and load disconnected from the System
by end-user equipment are not Non-Consequential Load Loss. So by definition,
response of voltage sensitive load and load disconnected from the System by
end-user equipment are excluded from the steady state Non-Consequential Load
Loss Allowed performance requirement. Wording like, “. . . associated with a
planning event is allowed” may be clearer and not contradictory.

&bull; Cascading clarification — Clarify the understanding the NERC definition of
Cascading (e.g. Table 1, header note a). The subsequent loss of system
elements, load, or generation is classified as Cascading when it results in
widespread electric service interruption. Therefore, the loss of line circuits,
transformer circuits, generators, or limited amounts of load due to cascading does
not qualify as exceeding the Cascading performance requirement.

&bull; Load loss due to cascading — Address the treatment of load loss due to
cascading - perhaps with an additional Table 1 footnote. Load loss due to
cascading does not meet the NERC definition of either Consequential Load Loss
or Non-Consequential Load Loss. So, cascading load loss does not apply to the
Non-Consequential Load Loss Allowed performance requirement. However, an
additional performance requirement should probably be added that the sum of
cascading load loss and Non-Consequential Load Loss should not exceed an
entity’s IROL criteria.

&bull; Use of sensitivity cases in extreme event analysis — Revise the wording in
R3 and R4 (e.g. referring to Part 2.1 or Part 2.4 without limiting the obligation to
planning event studies) to remove the obligation to use sensitivity cases in
extreme event studies (i.e. R3.2 and R4.2). Extreme event studies using baseline
cases (R2.1.1, R2.1.2, R2.2.1, R2.4.1, and R2.4.2) are essentially probing studies
that consider extraordinary contingencies. Extreme event studies using sensitivity
cases (R2.1.4 and R2.4.3) are essentially probing studies that consider the
compounded effect of both extraordinary contingencies and extraordinary system
conditions. The obligation to perform these compound effect studies results in an
unreasonable expenditure of resources compared to the information gained
regarding potential consequences and adverse impacts.

&bull; Transfer levels used in near term planning horizon System models —
Include wording (perhaps in R2.1.4 — Expected transfers and R2.4.3 — Expected




transfers) which explains that expected transfers used in the sensitivity cases
must not exceed Transfer Capabilities assessment results that were determined
in accordance with the effective NERC FAC-013 Reliability Standard.

&bull; Table 1, Footnote 1 — Revise the wording of footnote 1 of Table to add
more clarity. For example, that an element is removed, not just open ended, by a
Protection System operation designed to isolate the event fault. The voltage level
of an unloaded winding of a three-winding transformer is excluded from the
determination.

Document Name:

Likes: 0

Dislikes: 0

Leonard Kula - Independent Electricity System Operator - 2 -

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

Joe Tarantino - Sacramento Municipal Utility District - 1,3,4,5,6 - WECC

Selected Answer:

Answer Comment:
The proposed changes to R4.5 appear to add unnecessary redundancy and

eliminate the efficiencies gained through applicable “engineering judgment.” This
issue should be addressed, as noted in our response to question #1, by including
proper industry vetting that considers input from a broader audience.

Document Name:

Likes: 0




Dislikes: 0

Richard Vine - California ISO - 2 -

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

Andrew Pusztai - American Transmission Company, LLC -1 -

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0




William Temple - PJM Interconnection, L.L.C. - 2 - SERC,RFC

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0




Brent Ingebrigtson - PPL NERC Registered Affiliates - 1,3,5,6 - SERC,RFC

Group Name:  PPL NERC Registered Affiliates

Group Member Name Entity Region Segments
Brent Ingebrigtson LG&E and KU Energy, LLC SERC 1,3,5,6
Brenda Truhe PPL Electric Utilities Corporation RFC 1
Charlie Freibert LG&E and KU Energy, LLC SERC 3

Dan Wilson LG&E and KU Energy, LLC SERC 5

Linn Oelker LG&E and KU Energy, LLC SERC 6
Justin Bencomo LG&E and KU Energy, LLC SERC 1,3,5,6
Voter Segment

Brent Ingebrigtson 1,3,5,6

Entity Region(s)

PPL NERC Registered Affiliates SERC,RFC

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0




Ben Li - Independent Electricity System Operator - 2 - NPCC

Group Name:  ISO/RTO Council Standards Review Committee

Group Member Name Entity

Charles Yeung SPP
Greg Campoli NYISO
Ali Miremadi CAISO
Ben Li IESO
Kathleen Goodman ISO-NE
Terry Bilke MISO
Voter

Ben Li

Entity

Independent Electricity System Operator

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

Region
SPP
NPCC
WECC
NPCC
NPCC
MRO

Segment
2
Region(s)
NPCC

Segments

N NN DN DNDN




Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - SPP

Group Name:  SPP Standards Review Group

Group Member Name Entity Region Segments

Shannon Mickens Southwest Power Pool Inc. SPP 2

Jason Smith Southwest Power Pool Inc SPP 2

Liam Stringham Sunflower Electric Power SPP 1
Corporation

Jim Nalil City of Independence, Power &  SPP 3,5
Light Department

Mahmood Safi Omabha Public Power District MRO 1,35

John Allen City Utilities of Springfield SPP 1,4

Robert Gray Board of Public Utilities of Kansas SPP 3
City, KS

Mike Kidwell Empire District Electric SPP 1,35

Kevin Foflygen City Utilities of Springfield SPP 3,5

Voter Segment

Shannon Mickens 2

Entity Region(s)

Southwest Power Pool, Inc. (RTO) SPP

Selected Answer:

Answer Comment:

We have a concern in reference to the recommendations suggested in the SAR
on page 2....bullet number 3. We would ask the drafting team to provide clarity on
what is being suggested by this particular recommendation. In our discussion, we
interpreted that the recommendation is suggesting that entities will have to obtain
substantially more data than what is already required. This could cause issues in
getting the study(s) completed in a proper time frame. However if that is the case,
we would suggest to the drafting team to use some form of criteria limiting the
study of component failures to only High Priority Facilities (for example 200kV




and above and sub-200kV IROL facilities as in FAC-003) instead of all of the BES
Elements in order to reduce the magnitude of study and data collection.

Document Name:

Likes: 0

Dislikes: 0




Paul Malozewski - Hydro One Networks, Inc. - 3 -

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

Justin Mosiman - Bonneville Power Administration - 1,3,5,6 - WECC

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

Allie Gavin - International Transmission Company Holdings Corporation - 1 - MRO,SPP,RFC

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0




Ruida Shu - Northeast Power Coordinating Council - 1,2,3,4,5,6,7 - NPCC

Group Name:  RSC no Con Edison, Dominion

Group Member Name Entity

Paul Malozewski
Guy Zito

Brian Shanahan
Rob Vance

Robert J. Pellegrini
Sylvain Clermont
Edward Bedder
Mark J. Kenny
Gregory A. Campoli
Si Truc Phan
Randy MacDonald
David Burke
Wayne Sipperly
David Ramkalawan
Glen Smith

Brian O'Boyle
Brian Robinson
Bruce Metruck
Alan Adamson

Kathleen M. Goodman

Helen Lainis

Michael Jones

Silvia Parada Mitchell

Hydro One.

Northeast Power Coordinating
Council

National Grid

New Brunswick Power

United llluminating

Hydro Quebec

Orange and Rockland Utilities
Eversource Energy

NY-1SO

Hydro Quebec

New Brunswick Power
Orange and Rockland Utilities
New York Power Authority
Ontario Power Generation
Entergy Services

Con Edison

Utility Services

New York Power Authority

New York State Reliability
Councll

ISO-New England

Independent Electricity System
Operator

National Grid
NextEra Energy

Region
NPCC
NPCC

NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC
NPCC

NPCC
NPCC

NPCC
NPCC

Segments

1

NA - Not
Applicable

1

N~ o g0 o B~ DDO®NNMNRRR PR R




Voter Segment
Ruida Shu 1,2,3,4,5,6,7
Entity Region(s)
Northeast Power Coordinating Council NPCC

Selected Answer:

Answer Comment:

When a standard is being revised, all open issues related to that standard should
be resolved. In the interest of efficiency we recommend that the two directives
from FERC Order 786 be added to the scope of this SAR. For reference please
see the Reliability Standards Development Plan 2016 Projects 2015-10: “From
FERC Order 786:

1. Paragraph 40 directs NERC to modify Reliability Standard TPL-001-4 to
address the concern that the six-month threshold could exclude planned
maintenance outages of significant facilities from future planning
assessments.

2. 2. Paragraph 89 directs NERC to consider a similar spare equipment
strategy for stability analysis upon the next review cycle of Reliability
Standard TPL-001-4.”

The SAR should address all directives and all changes needed in the
standard.

Additional points needing clarifications which should be added to the scope of the
SAR and provide needed corrections to TPL-004-1 include:

1. The SAR requires studying three phase faults with protection system failure. It
is not clear how the protection systems deficiencies will be corrected, when
identified, since there is no obligation to the meet performance criteria for extreme
events.

2. The revised standard should formalize the process described in the
Assessment of Protection System Single Points of Failure Based on the Section
1600 Data Request that was used to identify the protection systems that do not




Document Name:

Likes:

Dislikes:

meet the redundancy criteria. The protection systems owners will need to have
obligations since they are responsible for both identifying and correcting the
design deficiencies.

3. There are situations when non BES elements are connected to BES buses
(e.g. radial circuits supplying loads). The SAR needs to clarify which protection
systems are subject to the standard since an un-cleared close in fault on a non
BES element connected to a BES bus has the same reliability consequence as
an un-cleared close in fault on a BES element. Do the protection systems
installed on non BES elements but connected to BES buses need to meet
redundancy criteria?

4. Since the TPL-001-4 standard is going to be revised we believe there is a good
opportunity to clarify the following discrepancy:

In Table 1 of the standard, the use of non-consequential load loss is allowed
under Footnote 12 conditions for P1, P2, and P3 planning events for the elements
operated at EHV level. However, planning events P4 and P5 do not allow the use
of non-consequential load loss at EHV level.




Colleen Campbell - ACES Power Marketing - 6 - NA - Not Applicable

Group Name:  ACES Standards Collaborators

Group Member Name Entity Region

Bob Solomon Hoosier Energy Rural Electric RFC
Cooperative, Inc.

Ginger Mercier Prairie Power, Inc. SERC
John Shaver Southwest Transmission WECC
Cooperative, Inc.

Shari Heino Brazos Electric Power TRE
Cooperative, Inc.

Michael Brytowski Great River Energy MRO

Chip Koloini Golden Spread Electric SPP
Cooperative, Inc.

Scott Brame North Carolina Electric SERC
Membership Corporation

Mark Ringhausen Old Dominion Electric RFC
Cooperative

Bill Hutchison Southern lllinois Power SERC
Cooperative

Matthew Caves Western Farmers Electric SPP
Cooperative

Matthew Caves Western Farmers Electric SPP
Cooperative

Liam Stringham Sunflower Electric Power SPP
Corporation

Voter Segment

Colleen Campbell 6

Entity Region(s)

ACES Power Marketing

Selected Answer:

NA - Not Applicable

Segments

1

1,3
1

15

1,3,56

3,4,5

3,4

15

15




Answer Comment:

Document Name:

Likes:

Dislikes:

(1) We agree with the directions given in the SAR to consider retiring
requirements under Paragraph 81 criteria. However, we do have concerns that
the SAR does not specify requirements within this standard, such as Requirement
R4, parts 4.2 and 4.5, which would qualify for P81 criteria or further

consolidation. Moreover, Requirement R1 references reliability standards MOD-
010 and MOD-012 which are projected to be retired in 2016. We recommend the
SAR be expanded to incorporate requirement consolidations and retirements,
both current and projected.

(2) We thank you for this opportunity to provide these comments.




Robert A. Schaffeld - Southern Company - Southern Company Services, Inc. - 1 -

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

R. Scott Moore - Southern Company - Alabama Power Company - 3 -

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

John J. Ciza - Southern Company - Southern Company Generation and Energy Marketing - 6 -

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0




Phil Hart - Associated Electric Cooperative, Inc. - 1 -

Group Name:  AECI

Group Member Name Entity

Mark Ramsey
John Stickley
Kevin White
Skyler Wiegmann
Michael B Bax
Adam M Weber
Denise Stevens
Jeff L Neas

Walter Kenyon
Theodore J Hilmes
Phillip B Hart

Todd Bennett
Matt Pacobit

Brian Ackermann

Voter

Phil Hart

Region

N.W. Electric Power Cooperative, SERC
Inc.

N.W. Electric Power Cooperative, SERC
Inc.

Northeast Missouri Electric Power SERC
Cooperative

Northeast Missouri Electric Power SERC
Cooperative

Central Electric Power SERC
Cooperative

Central Electric Power SERC
Cooperative

Sho-Me Power Electric SERC
Cooperative

Sho-Me Power Electric SERC
Cooperative

KAMO Electric Cooperative SERC
KAMO Electric Cooperative SERC
Associated Electric Cooperative  SERC
Inc.

Associated Electric Cooperative  SERC
Inc.

Associated Electric Cooperative  SERC
Inc.

Associated Electric Cooperative  SERC
Inc.

Segment

1

Segments

1




Entity

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

Associated Electric Cooperative, Inc.

Region(s)




Elizabeth Axson - Electric Reliability Council of Texas, Inc. - 2 -

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0

Payam Farahbakhsh - Hydro One Networks, Inc. - 1 -

Selected Answer:
Answer Comment:

Document Name:

Likes: 0

Dislikes: 0
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‘ Standards Authorization Request Form
S

NERC welcomes suggestions for improving the
reliability of the Bulk-Power System through

When completed, email this form to:
sarcomm@nerc.net improved Reliability Standards. Please use this

form to submit your proposal for a new NERC

Reliability Standard or a revision to an existing

standard.

Request to propose a new or a revision to a Reliability Standard

Proposed Standard: Project 2015-10 Single Points of Failure TPL-001
SPCS and SAMS recommendations in response to FERC Order No. 754
(TPL-001-4)

Date Submitted: October 05, 2015

SAR Requester Information

Name: Philip B. Winston, PE and John M Simonelli

Organization: | Southern Company and ISO New England, Inc., respectively.

Telephone: 404-608-5989--primary E-mail: | pbwinsto@southernco.com--primary

SAR Type (Check as many as applicable)

[[] New Standard [ ] withdrawal of existing Standard
|X| Revision to existing Standards |:| Urgent Action

SAR Information

Industry Need (What is the industry problem this request is trying to solve?):

Modifications have been identified to Reliability Standard TPL-001-4 based on the following:

Iltem 1: The System Protection and Control Subcommittee (SPCS) and the System Modeling and Analysis
Subcommittee (SAMS) conducted a comprehensive assessment of the study of protection system single
points of failure in response to FERC Order No. 754, including analysis of data from the NERC Section

| RELIABILITY | ACCOUNTABILITY




SAR Information

1600 Request for Data or Information. The assessment confirms the existence of a reliability risk
associated with single points of failure in protection systems that warrants further action.

As such, regarding single points of failure in protection systems, the SPCS and the SAMS make the
following recommendations for modifying NERC Reliability Standard TPL-001-4 (Transmission System
Planning Performance Requirements) through the NERC standards development process identified in
the NERC Rules of Procedure:

e For Table 1 —Steady State & Stability Performance Planning Events, Category P5:
= Replace “relay” with “component of a Protection System,” and

= Add superscript “13” to reference footnote 13 for the replaced term under the “Category”
column.

e For Table 1 — Steady State & Stability Performance Extreme Events, under the Stability column,
No. 2:

* Remove the phrase “or a relay failure®®” from items a, b, ¢, and d to create distinct events only
for stuck breakers.

= Append four new events for the same items a, b, ¢, and d in the above bulleted item to create
distinct events replacing “a relay failure'® with “a component failure of a Protection
System?13.”

e Replace footnote 13 in TPL-001-4 with, “The components from the definition of “Protection
System” for the purposes of this standard include (1) protective relays that respond to electrical
quantities, (2) single-station DC supply that is not monitored for both low voltage and open circuit,
with alarms centrally monitored (i.e., reported within 24 hours of detecting an abnormal condition
to a location where corrective action can be initiated), and (3) DC control circuitry associated with
protective functions through the trip coil(s) of the circuit breakers or other interrupting devices.”*

e Modify TPL-001-4 (Part 4.5) so that extreme event assessments must include evaluation of the
three-phase faults with the described component failures of a Protection System?'3 that produce
the more severe system impacts. For example, add a new second sentence that reads “[t]he list
shall consider each of the extreme events in Table 1 — Steady State & Stability Performance

Extreme Events; Stability column item number 2.”

1 See Order 754 (NERC website) Requests for Clarifications and Responses
(http://www.nerc.com/pa/Stand/Order%20754%20DL/Order_754-Requests for_Clarification_and_Responses_July2013.pdf ).

SAR Revised (11/28/2011) March 23, 2016 2
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SAR Information

Iltem 2: In addition, on October 17, 2013 the Commission issued Order No. 786, which included two
directives related to TPL-001-4. The two directives are as follows:

e Paragraph 40 directs NERC to modify Reliability Standard TPL-001-4 to address the concern that
the six-month threshold could exclude planned maintenance outages of significant facilities from
future planning assessments

e Paragraph 89 directs NERC to consider a similar spare equipment strategy for stability analysis
upon the next review cycle of Reliability Standard TPL-001-4.”

Item 3: Further, references to MOD-010 and MOD 012 in Requirement R1 would need to be replaced
with MOD-032 due to July 2016 retirement of those standards.

Purpose or Goal (How does this request propose to address the problem described above?):

The primary-goal of this SARis to:

1. Consider the-appeint-a-Standard-Brafting Feam{SBT)-te-address recommendations for
modifying NERC Reliability Standard TPL-001-4 (Transmission System Planning Performance
Requirements) as identified in the SPCS and SAMS report titled “Order No. 754 Assessment of
Protection System Single Points of Failure Based on the Section 1600 Data Request”;

2. Address the two FERC directives from Order No. 786; and

3. Update the references to the MOD Reliability Standards in TPL-001.

”

Identify the Objectives of the proposed standards’ requirements (What specific reliability deliverables
are required to achieve the goal?):

Provide clear, unambiguous requirements and Results-based Reliability Standards that will: (1) reflect
condiseration ofstandardste-address the recommendations for modifying NERC Reliability Standard
TPL-001-4 (Transmission System Planning Performance Requirements) identified in the SPCS and SAMS

report titled “Order No. 754 Assessment of Protection System Single Points of Failure Based on the
Section 1600 Data Request;” (ii) address the two FERC directives from Order No. 786 citd above; and (iii)
and update the references to the MOD Reliability Standards cited in TPL-001. 2

Brief Description (Provide a paragraph that describes the scope of this standard action.)

The SDT shall consider the recommendations for modifying NERC Reliability Standard TPL-001-4
(Transmission System Planning Performance Requirements) identified in the SPCS and SAMS report
titled “Order No. 754 Assessment of Protection System Single Points of Failure Based on the Section
1600 Data Request”, address the two FERC directives, update the references to the MOD Standards,~
and revise standards, requirements, attachments, Violation Risk Factors, Violation Severity Levels, and

SAR Revised (11/28/2011) March 23, 2016 3




SAR Information

implementation plans as appropriate. The SDT shall consider retirements to requirements under
Paragraph 81 criteria. In addition, the SDT shall work with compliance on an accompanying RSAW to
address each of the standard’s requirements and measures.

Detailed Description (Provide a description of the proposed project with sufficient details for the
standard drafting team to execute the SAR. Also provide a justification for the development or revision
of the standard, including an assessment of the reliability and market interface impacts of implementing
or not implementing the standard action.)

The SDTs execution of this SAR requires the SDT to consideradéress the recommendations for modifying
NERC Reliability Standard TPL-001-4 (Transmission System Planning Performance Requirements)
identified in the SPCS and SAMS report titled “Order No. 754 Assessment of Protection System Single
Points of Failure Based on the Section 1600 Data Request.” ThisTFhe-SBFs-execution-ofthis-SAR-would;

N additicn—considerretiremen o-rag amen ndear P aranh Q e ha SP nd-SAM

“_is incorporated in its entirety into this SAR; so as not to unnecessarily
repeat or paraphrase the substance of the report.

In addition, the SDTs execution of this SAR would consider retirements to requirements under

Paragraph 81 criteria.

SAR Revised (11/28/2011) March 23, 2016 4




Reliability Functions

The Standard will Apply to the Following Functions (Check each one that applies.)

Regional Reliability
Organization

Conducts the regional activities related to planning and operations, and
coordinates activities of Responsible Entities to secure the reliability of
the Bulk Electric System within the region and adjacent regions.

Reliability Coordinator

Responsible for the real-time operating reliability of its Reliability
Coordinator Area in coordination with its neighboring Reliability
Coordinator’s wide area view.

Balancing Authority

Integrates resource plans ahead of time, and maintains load-
interchange-resource balance within a Balancing Authority Area and
supports Interconnection frequency in real time.

Interchange Authority

Ensures communication of interchange transactions for reliability
evaluation purposes and coordinates implementation of valid and
balanced interchange schedules between Balancing Authority Areas.

Planning Coordinator

Assesses the longer-term reliability of its Planning Coordinator Area.

Resource Planner

Develops a >one year plan for the resource adequacy of its specific loads
within a Planning Coordinator area.

X | O [X O

Transmission Planner

Develops a >one year plan for the reliability of the interconnected Bulk
Electric System within its portion of the Planning Coordinator area.

[]

Transmission Service
Provider

Administers the transmission tariff and provides transmission services
under applicable transmission service agreements (e.g., the pro forma
tariff).

[]

Transmission Owner

Owns and maintains transmission facilities.
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Reliability Functions

Transmission Ensures the real-time operating reliability of the transmission assets

Operator within a Transmission Operator Area.

Distribution Provider Delivers electrical energy to the End-use customer.

Generator Owner Owns and maintains generation facilities.

Generator Operator Operates generation unit(s) to provide real and reactive power.
Purchasing-Selling Purchases or sells energy, capacity, and necessary reliability-related
Entity services as required.

Market Operator Interface point for reliability functions with commercial functions.

O g O (oo

Load-Serving Entity

Secures energy and transmission service (and reliability-related services)
to serve the End-use Customer.

Reliability and Market Interface Principles

Applicable Reliability Principles (Check all that apply).

X

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.

The frequency and voltage of interconnected bulk power systems shall be controlled within
defined limits through the balancing of real and reactive power supply and demand.

Information necessary for the planning and operation of interconnected bulk power systems
shall be made available to those entities responsible for planning and operating the systems
reliably.

X

X

[] 4. Plans for emergency operation and system restoration of interconnected bulk power systems
shall be developed, coordinated, maintained and implemented.

|:| 5. Facilities for communication, monitoring and control shall be provided, used and maintained
for the reliability of interconnected bulk power systems.

|:| 6. Personnel responsible for planning and operating interconnected bulk power systems shall be
trained, qualified, and have the responsibility and authority to implement actions.

|:| 7. The security of the interconnected bulk power systems shall be assessed, monitored and
maintained on a wide area basis.

|:| 8. Bulk power systems shall be protected from malicious physical or cyber attacks.
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Reliability and Market Interface Principles

access commercially non-sensitive information that is required for compliance
with reliability standards.

Does the proposed Standard comply with all of the following Mar