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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 A NEW TERM “INVERTER-BASED RESOURCE” USED IN
NERC RELIABILITY STANDARDS

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 a
new definition of the term Inverter-Based Resource (“IBR”), for inclusion in the Glossary of Terms
used in NERC Reliability Standards.*

The proposed definition for inclusion in the NERC Glossary is:

e Inverter-Based Resource: A plant/facility consisting of individual devices that are
capable of exporting Real Power through a power electronic interface(s) such as an
inverter or converter, and that are operated together as a single resource at a
common point of interconnection to the electric system. Examples include, but are

not limited to, plants/facilities with solar photovoltaic (PV), Type 3 and Type 4
wind, battery energy storage system (BESS), and fuel cell devices.

! 16 U.S.C. § 824o0.
2 18 C.F.R. § 39.5 (2023).

3 The Commission certified NERC as the electric reliability organization (“ERO”) in accordance with Section
215 of the FPA on July 20, 2006. N. Am. Elec. Reliability Corp., 116 FERC q 61,062 (2006), order on reh’g &
compliance, 117 FERC 9§ 61,126 (2006), aff’d sub nom. Alcoa, Inc. v. FERC, 564 F.3d 1342 (D.C. Cir. 2009).

4 The Glossary of Terms used in NERC Reliability Standards (“NERC Glossary” or “Glossary™) is available
on the NERC website at https://www.nerc.com/pa/Stand/Glossary%200f%20Terms/Glossary of Terms.pdf. Unless
otherwise indicated, all capitalized terms used in this petition shall have the meaning set forth in the NERC Glossary.



The proposed definition was developed through NERC’s Commission-approved standard
development process. NERC Board of Trustees adopted the proposed IBR definition on October
8,2024.

NERC requests that the Commission approve the proposed IBR definition, as shown in
Exhibit A, as just, reasonable, not unduly discriminatory or preferential, and in the public interest.
NERC also requests that the Commission approve the proposed implementation plan (Exhibit B),
under which the proposed IBR definition would become effective on the first day of the first
calendar quarter following regulatory approval.

As required by Section 39.5(a)’ of the Commission’s regulations, this petition presents the
technical basis and purpose of the proposed IBR definition, along with relevant background
(Sections II and III), a demonstration that the proposed IBR definition meets the criteria identified
by the Commission in Order No. 672¢ (Exhibit D), and a summary of the development history for

the proposed IBR definition (Exhibit E).

s 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. Rules Concerning Certification of the Electric Reliability
Organization,; and Procedures for the Establishment, Approval, and Enforcement of Electric Reliability Standards,
Order No. 672, 114 FERC 4 61,104, at P 262, 321-37 [hereinafter Order No. 672], order on reh’g, Order No. 672-A,
114 FERC q 61,328 (2006).



I. NOTICES AND COMMUNICATIONS

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

Lauren A. Perotti Soo Jin Kim

Assistant General Counsel Vice President, Engineering and Standards

Alain Rigaud Jamie Calderon

Associate Counsel Director, Standards Development

North American Electric Reliability North American Electric Reliability
Corporation Corporation

1401 H Street NW 3353 Peachtree Road, N.E.

Suite 410 Suite 600, North Tower

Washington, D.C. 20005 Atlanta, GA 30326

(202) 400-3000 (404) 446-2560

(202) 644-8099 — facsimile (404) 446-2595 — facsimile

alain.rigaud@nerc.net s00.jin.kim@nerc.net

lauren.perotti@nerc.net jamie.calderon@nerc.net

I1. 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 Bulk-Power System
(“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

7 NERC requests waiver of 18 C.F.R. § 385.203(b) to permit the inclusion of more than two people on the

service list.

8 16 U.S.C. § 824o0.
9 Id. § 8240(b)(1).
10 1d. § 8240(d)(5).



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 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

NERC develops Reliability Standards and definitions of terms used in 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 several of the Commission’s approval criteria.!® The

development process is open to any person or entity with a legitimate interest in the reliability of

n 18 C.F.R. § 39.5(a).

12 16 U.S.C. § 8240(d)(2).

13 18 C.F.R. § 39.5(c)(1).

14 The NERC Rules of Procedure, including Appendix 3A, NERC Standard Processes Manual, are available at
https://www.nerc.com/AboutNERC/Pages/Rules-of-Procedure.aspx.

15 N. Am. Elec. Reliability Corp., 116 FERC Y 61,062 at P 250 (2006).

16 Order No. 672, supra note 7, at PP 268, 270.



the BPS. NERC considers the comments of all stakeholders. Stakeholders must approve, and the
NERC Board of Trustees must adopt, a new or revised Reliability Standard or definition before
NERC submits the Reliability Standard or definition to the Commission for approval.
C. Glossary of Terms used in NERC Reliability Standards
NERC maintains a comprehensive, up-to-date document on its web site that reflects all
defined terms used in Reliability Standards that have been adopted by the NERC Board of
Trustees: the Glossary of Terms used in NERC Reliability Standards (“Glossary” or “NERC
Glossary”). The NERC Glossary reflects the status of Commission approval and effective dates
and contains links to the archive of the development of each definition. In Order No. 6937
approving the first mandatory and enforceable Reliability Standards and defined terms, the
Commission highlighted the role the NERC Glossary plays in promoting a consistent and clear
understanding of terms used throughout the Reliability Standards:
The terms defined in the glossary have an important role in
establishing consistent understanding of the Reliability Standards
Requirements and implementation. The approval of the glossary
will provide continuity in application of the glossary definitions
industry-wide, and will eliminate multiple interpretations of the

same term or function, which may otherwise create
miscommunication and jeopardize Bulk-Power System reliability. '

The Commission further stated, “The glossary should be updated through the Reliability

Standards development process whenever a new or revised Reliability Standard that includes a

new defined term is approved, or as needed to clarify compliance activities.”!”

17 Mandatory Reliability Standards for the Bulk-Power System, Order No. 693, 118 FERC § 61,218 (2007)
[hereinafter Order No. 693].

18 Id. at P 1893.

19 Id.



Since the NERC Glossary was first approved in 2007, the Commission has approved new
defined terms and revisions to the definitions of existing terms developed through the standard
development process, as well as the retirement of previously effective terms and definitions. While
defined terms typically accompany the new or revised Reliability Standards that will use those
terms, NERC has on occasion proposed new or revised defined terms independent of a proposed
Reliability Standard.?

D. Procedural Development of the Proposed Inverter-Based Resource (IBR)
Definition

NERC developed the proposed IBR definition through Project 2020-06 Verifications of
Models and Data for Generators. NERC initiated Project 2020-06 in 2021 to address a Standard
Authorization Request (“SAR”) submitted by the NERC Inverter-Based Resource Performance
Task Force (“IRPTF”). In 2020, the IRPTF published a white paper summarizing the results of its
review of NERC Reliability Standards.?' The IRPTF undertook this review to determine if there
were opportunities to address gaps or otherwise improve the standards to assure reliability
considering the unprecedented growth of IBRs on the Bulk Power System. Among other things,
the IRPTF recommended revisions to MOD-026-1 and MOD-027-1 to address issues related to

model verification for IBRs.??

20 See, e.g., Petition of NERC for Approval of Revised Definitions of Terms used in Reliability Standards,
Docket No. RD16-3-000 (Dec. 7, 2015); Petition of NERC for Approval of New, Revised, and Retired Definitions of
Terms used in Reliability Standards, Docket No. RD24-6-000 (March. 8, 2024).

21 NERC IRPTEF, IRPTF Review of NERC Reliability Standards White Paper (March 2020),
https://www.nerc.com/comm/PC/InverterBased%20Resource%20Performance%20Task%20Force%20IRPT/Review
_of NERC Reliability Standards White Paper.pdf [hereinafter IRPTF White Paper].

2 IPRTF White Paper at 4.



On October 19, 2023, while work was underway on Project 2020-06, the Commission
issued Order No. 901.% In Order No. 901, the Commission directed NERC to develop new or
modified Reliability Standards addressing reliability concerns related to IBRs at “all stages of

24 and to develop new or revised Reliability Standards

interconnection, planning, and operations,
addressing IBR reliability issues as follows:

e IBR disturbance monitoring data sharing and post-event performance validation®®
and ride-through performance requirements®® by November 4, 2024;

e IBR data and model validation?” by November 4, 2025; and
e planning and operational studies?® for IBRs by November 4, 2026.

The Commission also directed NERC to develop and submit a work plan to develop new
and revised Reliability Standards to address these issues in accordance with the specified
timeframes above.?

On January 17, 2024, NERC submitted its Order No. 901 Work Plan*® outlining a
comprehensive work plan with key milestones to address the directives by the deadlines set in
Order No. 901. The Order No. 901 Work Plan consists of four key milestones with associated dates
for completion, which are consistent with the Commission’s direction in Order No. 901. These

milestones are summarized below:

23 Reliability Standards to Address Inverter-Based Resources, Order No. 901, 185 FERC q 61,042 (2023)
[hereinafter Order No. 901].

2 Id. at P 25.

2 See id. at PP 66-109 (discussing directives related to data sharing requirements).

26 See id. at PP 178-211 (discussing directives related to performance requirements).

2 See id. at PP 110-161 (discussing directives related to data and model validation requirements).
2 See id. at PP 162-177 (discussing directives related to planning and operational studies requirements).
2 See id. at P 222.

30 Informational Filing of the North American Electric Reliability Corporation Regarding the Development of

Reliability Standards Responsive to Order No. 901, Docket No. RM22-12-000 (Jan. 17, 2024) [hereinafter Order
No. 901 Work Plan].



e Milestone 1: Submission of Order No. 901 Work Plan (completed: January 17,
2024)

e Milestone 2: Development and filing of Reliability Standards to address
disturbance monitoring data sharing, IBR performance requirements, and post-
event performance validation for registered IBRs (completion: November 4, 2024)

e Milestone 3: Development and filing of Reliability Standards to address data
sharing and model validation for all IBRs (completion: November 4, 2025)

e Milestone 4: Development and filing of Reliability Standards to address planning
and operational studies requirements for all IBRs (completion: November 4, 2026)

Within Milestone 2 of the workplan, NERC identified several active standards
development projects to address disturbance monitoring, performance-based ride-through
requirements, and post-event performance validation for registered IBRs. These projects are:

e Project 2020-06 Verifications of Models and Data for Generators
e Project 2021-04 Modifications to PRC-002-2 Disturbance Monitoring
e Project 2020-02 Modifications to PRC-024 (Generator Ride-through); and

e Project 2023-02 Analysis and Mitigation of BES Inverter-Based Resource
Performance Issues.

Relevant to this filing, NERC determined that, given the multiple standards development
projects underway to address the risks related to IBRs, a single drafting team should move forward
with a definition of IBR that would be leveraged by all other projects. NERC selected Project
2020-06 to coalesce development efforts for the definition and coordinate the proposed definition
with the other NERC projects addressing IBR issues.

NERC developed the proposed definition using NERC’s standard development process.
The proposed definition of IBR was developed in an open and fair manner and in accordance with
the Commission-approved development process for Reliability Standards and definitions of terms
used in Reliability Standards, which included multiple comment and ballot periods. The proposed

definition of was adopted by the NERC Board of Trustees on October 8, 2024. A summary of the



development history and the complete record of development is attached to this petition as Exhibit
E.

III.  JUSTIFICATION FOR APPROVAL

The addition of IBR as a defined term within the NERC Glossary will establish a consistent
understanding of the meaning of the term across all NERC Reliability Standards going forward.
This term is used in the Order No. 901 Work Plan Milestone 2 Reliability Standards being
proposed in the projects listed in Section II(D), above, and will be used in other Reliability
Standards addressing IBR-related reliability risks. The addition of a single defined term to the
NERC Glossary would promote consistency, avoid confusion, and facilitate efficiency for drafting
teams addressing IBR issues.

As outlined above, NERC proposes the Commission approve the following definition of
IBR for inclusion in the NERC Glossary:

Inverter-Based Resource: A plant/facility consisting of individual devices that are

capable of exporting Real Power through a power electronic interface(s) such as an

inverter or converter, and that are operated together as a single resource at a

common point of interconnection to the electric system. Examples include, but are

not limited to, plants/facilities with solar photovoltaic (PV), Type 3 and Type 4
wind, battery energy storage system (BESS), and fuel cell devices.

In developing the proposed IBR definition, the drafting team referred to the IEEE 2800-

2022 definition of inverter-based resource (IBR),?! as well as definitions of the term reflected in

31 IEEE, Standard for Interconnection and Interoperability of Inverter-Based Resources (IBRs)
Interconnecting with Associated Transmission Electric Power Systems, IEEE 2800-2022 (2022),
https://standards.ieee.org/ieee/2800/10453/ (establishing uniform technical minimum requirements for the
interconnection, capability, and performance of IBRs for reliable integration onto the electric system).



both NERC* and Commission documents.*® Inverter-based resources have commonly been
referred to as generating resources. Consistent with this common understanding, the proposed IBR
definition refers to a type of generation resource.

Under the proposed IBR definition, a resource (i.e., a plant or facility) would be considered
an IBR based on the technology it uses to export Real Power. The NERC Glossary defines Real
Power as “the portion of electricity that supplies energy to the Load.” For an IBR, the technology
consists of: (1) individual devices that are capable of exporting Real Power through a power
electronic interface(s) such as an inverter or converter; and (2) that are operated together as a single
resource at a common point of interconnection to the electric system.

The first part of the proposed definition refers to individual devices, such as turbines, solar
panels, batteries, or other devices, which are capable of exporting Real Power through a power
electronic interface. The phrase "power electronic interface" refers to the technology used to
convert the power that is generated by the devices to power that can be used on the electric system.
An inverter is a power electronic device that inverts DC power to AC sinusoidal power. A
converter is a power electronic device that performs inversion (i.e. inverts DC power to AC
sinusoidal power) or rectification (i.e. rectifies AC sinusoidal power to DC power). Generating

resources that do not have a “power electronic device” are not considered to be IBR, as their power

32 See, e.g., NERC, An Introduction to Inverter-Based Resources on the Bulk Power System (June 2023) at 3
(describing inverter-based resources as dispersed power-producing resources consisting of several components),
available at https://www.nerc.com/pa/Documents/2023 NERC Guide Inverter-Based-Resources.pdf. See also
NERC Rules of Procedure Appendix 2, Definitions used in the NERC Rules of Procedure (definitions of Generator
Owner and Generator Operator include owners and operators of certain “inverter based generating resources”
(emphasis added)
https://www.nerc.com/AboutNERC/RulesOfProcedure/Appendix%202%20eft%2020240627 _signed.pdf.

33 See, e.g., Registration of Inverter Based Resources, 181 FERC 4 61,124 (2022) at note 1 (describing the
term IBR “to include all generating facilities that connect to the electric power system using power electronic
devices that change direct current (DC) power produced by a resource to alternating current (AC) power compatible
with distribution and transmission systems.”)

10



output is based on inherent qualities of the induction motor (Type 1), or they have a variable rotor
resistance (Type 2) that cannot dynamically control reactive power.

The inclusion of the phrase “capable of exporting Real Power” in the proposed IBR
definition is to clarify that IBRs are considered generating resources that provide Real Power to
load; loads connected to the electric system through power electronic devices are not generating
resources and are not to be considered IBRs. This would include, for example, resources that only
perform transmission functions, such as stand-alone flexible AC transmission systems (“FACTS”)
devices. These resources do not pose the same impact on the reliability of the Bulk-Power system
as IBR generation.

The second part of the definition refers to how the resource is connected to the electric
system. An IBR consists of individual devices (often many devices) that must be individually
modeled for accurate dynamic simulations and model quality analysis, but are operated by system
operators as a single, aggregated resource at a common point of interconnection to the electric
system. An IBR can be connected to any part of the transmission system, sub-transmission system,
or distribution system.

To illustrate, the proposed IBR definition includes several examples of IBRs that would
meet this definition, including plants/facilities with solar photovoltaic (PV), Type 3 and Type 4
wind, battery energy storage system (BESS),** and fuel cell devices. This list is not intended to be
exhaustive, nor is it intended to exclude from the definition resource types with IBR technological

characteristics that are developed in the future. Under the proposed IBR definition, IBRs may also

34 As explained in the Technical Rationale, battery energy storage systems (BESS) are considered IBRs

whether the device is operating in a charging, idle, or discharging mode. See Exhibit C Technical Rationale at 2.

11



include any hybrid combination of IBR resources such as PV and BESS, which includes portions
of a facility that have IBR resources like a BESS located at synchronous generation facility.?
For clarity, the Technical Rationale includes examples of resources that would not be
considered IBRs under the proposed definition. Such examples include synchronous generators or
condensers, including gas and steam power plants. Other examples include stand-alone FACTS,
including static synchronous compensators (“STATCOM”) and static VAR compensators
(“SVC”) or voltage source converter high-voltage direct current (“VSC HVDC”) systems, unless
the VSC HVDC equipment is a dedicated point of connection for an IBR to the electric system.
The figure below shows an example diagram of an IBR. The IBR (red box) includes the
devices (blue boxes), collection system (green boxes), power plant controller(s) (not shown), and
reactive resources within the IBR plant. As noted above, If the IBR is connected to the electric
system via a dedicated voltage source converter high-voltage direct current (VSC HVDC) system,

the VSC HVDC system would be considered part of the IBR.

35 See Exhibit C Technical Rationale at 1. The Technical Rationale contains non-exhaustive lists of examples
of technologies that may be considered IBRs and that are not considered IBRs under the proposed IBR definition.

12
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Figure 1: Example Diagram of an IBR

In developing the proposed IBR definition, the drafting team considered stakeholder
comments suggesting the definition contain other limiting factors not related to the technology
used, such defining IBR based on voltage connection level (kV) or facility capability level
(MW/MVA).*¢ The drafting team considered these comments and determined that the proposed
IBR definition should describe only the technology used, and should not include factors that could
prescribe or limit the applicability of Reliability Standards using the definition. The determination
of which IBRs to include in a Reliability Standard would remain the responsibility of the drafting
team developing that standard. For example, the drafting team developing a standard applicable to

IBRs may specify that it applies to BES IBR Facilities or to both BES IBR Facilities and non-BES

36 See, e.g., Exhibit E Summary of Development and Complete Record of Development at item 22, February

22,2024 Consideration of Comments, at 16 et seq. (responses to Question 1).

13



IBRs meeting the criteria for inclusion under the recently approved NERC Rules of Procedure
registry criteria.’’

As discussed in Exhibit D, the proposed IBR definition meets the Commission’s criteria
for approval in Order No. 672. It would improve clarity and advance reliability in the Reliability
Standards in which it is used. Commission approval of the proposed IBR definition would be just,
reasonable, not unduly discriminatory, and in the public interest. NERC respectfully requests that
the Commission approve the proposed IBR definition, to become effective in accordance with the

proposed implementation plan discussed in Section I'V.

IV.  EFFECTIVE DATE OF THE PROPOSED INVERTER-BASED RESOURCE (IBR)
DEFINITION

NERC respectfully requests that the Commission approve the implementation plan
attached to this petition as Exhibit B. The proposed implementation plan provides that the
proposed IBR definition would become effective on the first day of the first calendar quarter after
applicable regulatory approval. Any proposed standards using this term would become effective

in accordance with their respective implementation plans.

37 Order Approving Revisions to North American Electric Reliability Corporation Rules of Procedure and

Requiring Compliance Filing, 187 FERC § 61,196 (2024) (the Commission approved revisions to the Generator
Owner and Generator Operator functions in the Registry Criteria to include a new category, Category 2 Generator
Owner and Category 2 Generator Operator, that own or operate non-BES IBRs).

14



V. CONCLUSION

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

* The proposed IBR definition, as shown in Exhibit A; and

* The implementation plan included in Exhibit B.

November 4, 2024

Respectfully submitted,

/s/ Alain Rigaud

Lauren A. Perotti

Assistant General Counsel
Alain Rigaud

Associate Counsel

North American Electric Reliability Corporation
1401 H Street, N.W., Suite 410
Washington, D.C. 20005

(202) 400-3000

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

Counsel for the North American Electric
Reliability Corporation

15
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Project 2020-06 Verifications of Models and Data for Generators — IBR Definition

Description of Current Draft

Completed Actions Date

Standards Committee approved Standards Authorization Request (SAR) September 24, 2020

SAR posted for comment December 16, 2020 — January 14, 2021
45-day formal comment period with initial ballot November 16, 2023 - January 9, 2024
45-day formal comment period with additional ballot February 22 — April 8, 2024

Standards Committee approved Standards Authorization Request (SAR) May 15, 2024

30-day formal comment period with additional ballot July 12 — August 12, 2024

10-day final ballot September 3 — September 12, 2024
NERC Board adoption October 8-9, 2024

Project 2020-06 | Final Draft of IBR Definition

September 2024 Page 10of 3



Project 2020-06 Verifications of Models and Data for Generators — IBR Definition

New or Modified Term(s) Used in NERC Reliability Standards

This section includes all new or modified terms used in the proposed standard that will be included in the
Glossary of Terms Used in NERC Reliability Standards upon applicable regulatory approval. The term proposed
below is intended to be used in MOD-026-2 and other inverter-based resource related standards.

Term(s):

Inverter-Based Resource (IBR): A plant/facility consisting of individual devices that are capable of exporting
Real Power through a power electronic interface(s) such as an inverter or converter, and that are operated
together as a single resource at a common point of interconnection to the electric system. Examples include,
but are not limited to, plants/facilities with solar photovoltaic (PV), Type 3 and Type 4 wind, battery energy
storage system (BESS), and fuel cell devices.

Project 2020-06 | Final Draft of IBR Definition
September 2024 Page 2 of 3



2020-06 Verifications of Models and Data for Generators — IBR Definition

Version History

Version Action Change Tracking

1 TBD New IBR Definition

Project 2020-06 | Final Draft of IBR Definition
September 2024 Page 3 of 3
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NERC

NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Implementation Plan
Project 2020-06 Verifications of Models and Data for Generato
Inverter-Based Resource Definition

Applicable Standard(s)

e None

Requested Retirement(s)

e None

Prerequisite Standard(s)
These standard(s) or definition must be approved before the Applicable Standard becomes effective:

e None

Applicable Entities

e None

New/Modified/Retired Terms in the NERC Glossary of Terms

e Inverter-Based Resource (IBR)

Background

As multiple standards development projects are actively addressing risks related to inverter-based
generation, NERC evaluated the need for a single standards project to move forward with definitions that
would be leveraged by all other projects. Project 2020-06 was identified as the drafting team (DT) that would
coalesce development efforts for the definition and coordinate proposed definition with the other NERC
developers. The DT proposes the definition of IBR to be used in Reliability Standard MOD-026-2, as well as
other IBR related standards development projects.

General Considerations

Multiple standards in development will use the definition, and the proposed implementation time frame is
intended to reflect that any one of those standards may be the first to use the definition. Additionally, this
implementation plan only affects the date that this new definition will become an effective term in the NERC
Glossary of Terms. A separate implementation plan will be developed for MOD-026-2, including
requirements that use the proposed definition.

RELIABILITY | RESILIENCE | SECURITY




NERC

Eas——————
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

Effective Date

The effective date(s) for the proposed definition for Glossary of Terms are provided below.

Where approval by an applicable governmental authority is required, the proposed definition shall become
effective on the first day of the first calendar quarter after the applicable governmental authority’s order
approving the definition, or as otherwise provided for by the applicable governmental authority.

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

Implementation Plan for IBR Definition
Project 2020-06 Verifications of Models and Data for Generators | September 2024 2
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Technical Rationale
Project 2020-06 Verification of Models and Data for Generator
IBR Definition | August 2024

Inverter-based Resource Definition
The drafting team (DT) utilized the IEEE 2800-2022 definitions as an initial basis for the inverte
resource terms for the NERC Glossary of Terms and adjusted, as necessary. The DT acknowledges t
efforts of the P2800 Wind and Solar Plant Interconnection Performance Working Group and IEEE mem
in developing those definitions. The DT also used recent FERC and NERC documents, which included
inverter-based resource related terms and descriptions, as the basis for the IBR definitions.

The IBR definition is intended to describe technologies that shall be considered IBR. An IBR is defined by
technology, thus voltage connection level (kV), facility capability level (MW/MVA), or other factors do not
impact the inclusion as an IBR. An IBR can be connected to any part the transmission system, sub-
transmission system, or distribution system. For Reliability Standards that use the IBR term, the
Applicability Section for that Reliability Standard(s) will specify which IBRs are applicable. Each of these
Reliability Standards, including the Applicability Section(s) will be balloted in accordance with the NERC
Rules of Procedure, and the Applicability Section. For example, an Applicability Section may specify that IBR
Facilities (BES), IBRs that are owned by a Generator Owner (Category 2), or IBRs that are operated by a
Generator Operator (Category 2), are considered applicable.

IBRs have commonly been referred to as “generating resources.” An IBR is not a HVDC system (except for a
high-voltage direct current (VSC HVDC) with a dedicated connection to an IBR, as this is part of the IBR
facility), stand-alone flexible ac transmission systems (FACTS) (e.g., static synchronous compensators
(STATCOM) and static VAR compensators (SVC)), or any resources that are not inverter-based, e.g., gas and
steam power plants with synchronous generators. A list of IBRs is provided in Table 1 below.

IBRs may include any hybrid combination of IBR types (e.g., BESS and solar PV). IBRs also include co-located
portions of a facility that are IBR technologies (e.g., a BESS, which is co-located at synchronous generation
facility), see table below.

Examples

Not an IBR
* Solar photovoltaic * Stand-alone FACTS device (e.g., STATCOM or SVC)
*  Type 3 wind *  Flywheels
*  Type 4 wind * Synchronous generator
* Battery energy storage system (BESS) * Synchronous condenser
e Fuel cell(s) e VSCHVDC
e Hybrid combination of IBRs ¢ Line-Commutated Converters (LCC) HVDC
* Portions of co-located facility that are IBR * Thisis not an all-inclusive list.
* VSC HVDC with dedicated connection to IBR
* Thisis not an all-inclusive list.
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An inverter is a power electronic device that inverts DC power to AC sinusoidal power. A rectifier is a power
electronic device that rectifies AC sinusoidal power to DC power. A converter is a power electronic device
that performs rectification and/or inversion.

Figure 1 shows an example diagram of an IBR. The IBR (red box) includes the devices (blue boxes), collection
system (green boxes), power plant controller(s) (not shown), and reactive resources within the IBR plant. If
the IBR is connected to the electric system via a dedicated voltage source converter high-voltage direct
current (VSC HVDC) system, the VSC HVDC system is part of the IBR.

collector system IBR
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Figure 1 Example diagram of an IBR depicting the IBR (red box), collector system
(green box), and devices (blue boxes).

The inclusion of ‘capable of exporting Real Power’ is to clarify that loads connected to the electric system via
power electronics are not IBRs. IBRs are capable of exporting Real Power and may also be capable of
providing Reactive Power. The DT contemplated adding the phrase “may also be capable of providing
Reactive Power” in the definition(s). However, the DT believed this may be misinterpreted that IBRs include
technologies such as FACTS devices or HVDC.

Battery energy storage systems (BESS) are considered IBRs whether the device is operating in a charging,
idle, or discharging mode. Within each Reliability Standard, a DT may draft operating mode-specific
Requirements, as needed.

The Project 2020-06 DT intends to use the Glossary Term of IBR for MOD-026-2. Additional standard
development projects and related standards that may use this defined term include:

e Project 2020-02 Generator Ride-through (new PRC-029, modified PRC-024)

Technical Rationale for IBR Definition
2020-06 Verification of Models and Data for Generators | September 2024 2
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e Project 2021-01 Modifications to PRC-019 and MOD-025

e Project 2021-04 Modifications to PRC-002 (new PRC-028)

e Project 2022-04 EMT Modeling

e Project 2023-01 EOP-004 IBR Event Reporting

e Project 2023-02 Analysis and Mitigation of BES Inverter-Based Resource Performance Issues (new

PRC-030)

Distributed Energy Resources (DER) related projects that may or may not need to use IBR (if they end up
with their own definition)

e Project 2022-02 Modifications to TPL-001 and MOD-032 (DER)

e Project 2023-05 Modifications to FAC-001 and FAC-002 (DER)

e Project 2023-08 MOD-031 Demand and Energy (DER)

Technical Rationale for IBR Definition
2020-06 Verification of Models and Data for Generators | September 2024 3
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EXHIBIT D

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 new definition of Inverter-Based Resource (“IBR”) 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 proposed definition of IBR within the NERC Glossary will establish consistency and
common understanding of what an IBR is for all standards projects and Reliability Standards going
forward. The IBR definition is intended to describe technologies that shall be considered IBR.
The addition of a single defined term to the NERC Glossary would promote consistency, avoid

confusion, and facilitate efficiency for drafting teams addressing IBR issues.

! Rules Concerning Certification of the Electric Reliability Organization;, and Procedures for the

Establishment, Approval, and Enforcement of Electric Reliability Standards, Order No. 672, 114 FERC q 61,104,
order on reh’g, Order No. 672-A, 114 FERC 9 61,328 (2006) [hereinafter Order No. 672].

2 See Order No. 672, supra note 1, at P 321 (“The proposed Reliability Standard must address a reliability
concern that falls within the requirements of section 215 of the FPA. That is, it must provide for the reliable operation
of Bulk-Power System facilities. It may not extend beyond reliable operation of such facilities or apply to other
facilities. Such facilities include all those necessary for operating an interconnected electric energy transmission
network, or any portion of that network, including control systems. The proposed Reliability Standard may apply to
any design of planned additions or modifications of such facilities that is necessary to provide for reliable operation.
It may also apply to Cybersecurity protection.”).

See Order No. 672, supra note 1, at P 324 (“The proposed Reliability Standard must be designed to achieve
a specified reliability goal and must contain a technically sound means to achieve this goal. Although any person may
propose a topic for a Reliability Standard to the ERO, in the ERO’s process, the specific proposed Reliability Standard
should be developed initially by persons within the electric power industry and community with a high level of
technical expertise and be based on sound technical and engineering criteria. It should be based on actual data and
lessons learned from past operating incidents, where appropriate. The process for ERO approval of a proposed
Reliability Standard should be fair and open to all interested persons.”).



The proposed definition of IBR is thus designed to achieve a specific reliability goal and
contain a technically sound means to achieve that goal.
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 definition of IBR is clear and unambiguous as to what is required and who
is required to comply and support clear and consistent application in the Reliability Standards in
which it is used, in accordance with Order No. 672. The proposed definition of IBR will help

clearly articulate the actions that applicable entities must take to comply with the standards.

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 proposed IBR definition will help support the clear and consistent application of
Reliability Standards in which it is used. No changes are proposed to those Reliability Standards;
thus, no changes are proposed to the approved Violation Severity Levels or Violation Risk Factors
for those Reliability Standards.

4. A proposed Reliability Standard must identify clear and objective criteria or
measures for compliance, so that it can be enforced in a consistent and non-
preferential manner.’

The proposed definition of IBR will help support the clear and consistent application of

Reliability Standards in which it is used. No changes are proposed to those Reliability Standards;

3 See Order No. 672, supra note 1, at P 322 (“The proposed Reliability Standard may impose a requirement on

any user, owner, or operator of such facilities, but not on others.”).

See Order No. 672, supra note 1, at P 325 (“The proposed Reliability Standard should be clear and
unambiguous regarding what is required and who is required to comply. Users, owners, and operators of the Bulk-
Power System must know what they are required to do to maintain reliability.”).

4 See Order No. 672, supra note 1, at P 326 (“The possible consequences, including range of possible penalties,

for violating a proposed Reliability Standard should be clear and understandable by those who must comply.”).

5 See Order No. 672, supra note 1, at P 327 (“There should be a clear criterion or measure of whether an entity

is in compliance with a proposed Reliability Standard. It should contain or be accompanied by an objective measure
of compliance so that it can be enforced and so that enforcement can be applied in a consistent and non-preferential
manner.”).



thus, no changes are made to the measures® in those Reliability Standards that support each

requirement by clearly identifying what is required and how the requirement will be enforced.

S. 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 definition of IBR achieves the reliability goals of Project 2020-06
Verifications of Models and Data for Generators effectively and efficiently in accordance with
Order No. 672. The proposed definition of IBR would establish consistency and common
understanding of what an IBR is for all standards projects and Reliability Standards going forward.
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.?

6 These measures help provide clarity regarding how the requirements would be enforced and help ensure

that the requirements would be enforced in a clear, consistent, and non-preferential manner and without prejudice to
any party.

7 See Order No. 672, supra note 1, at P 328 (“The proposed Reliability Standard does not necessarily have to
reflect the optimal method, or ‘best practice,” for achieving its reliability goal without regard to implementation cost
or historical regional infrastructure design. It should however achieve its reliability goal effectively and efficiently.”).

8 See Order No. 672, supra note 1, at P 329 (“The proposed Reliability Standard must not simply reflect a

compromise in the ERO’s Reliability Standard development process based on the least effective North American
practice—the so-called ‘lowest common denominator’—if such practice does not adequately protect Bulk-Power
System reliability. Although the Commission will give due weight to the technical expertise of the ERO, we will not
hesitate to remand a proposed Reliability Standard if we are convinced it is not adequate to protect reliability.”).

See Order No. 672, supra note 1, at P 330 (“A proposed Reliability Standard may take into account the size
of the entity that must comply with the Reliability Standard and the cost to those entities of implementing the proposed
Reliability Standard. However, the ERO should not propose a ‘lowest common denominator’ Reliability Standard that
would achieve less than excellence in operating system reliability solely to protect against reasonable expenses for
supporting this vital national infrastructure. For example, a small owner or operator of the Bulk-Power System must
bear the cost of complying with each Reliability Standard that applies to it.”).
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The proposed definition of IBR does not reflect a “lowest common denominator” approach.

The proposed definition of IBR will be used in Order No. 901 Work Plan Milestone 2 Reliability

Standards, as well as other standards development projects addressing IBR reliability concerns.

For Reliability Standards that use the IBR term, the Applicability Section for those Reliability

Standards would specify which IBRs are applicable. Each of these Reliability Standards, including

the Applicability Sections, will be balloted in accordance with the NERC Rules of Procedure, and

the Applicability Section.

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 definition of IBR would continue to apply consistently throughout North

America and does not favor one geographic area or regional model.

9 See Order No. 672, supra note 1, at P 331 (“A proposed Reliability Standard should be designed to apply
throughout the interconnected North American Bulk-Power System, to the maximum extent this is achievable with a
single Reliability Standard. The proposed Reliability Standard should not be based on a single geographic or regional
model but should take into account geographic variations in grid characteristics, terrain, weather, and other such
factors; it should also take into account regional variations in the organizational and corporate structures of
transmission owners and operators, variations in generation fuel type and ownership patterns, and regional variations
in market design if these affect the proposed Reliability Standard.”).

4



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 definition of IBR would have no undue negative effect on competition and
would not unreasonably restrict the available transmission capacity or limit the use of the BPS in
a preferential manner. The Reliability Standards in which the proposed definition of IBR is used
are unchanged and would continue to require the same performance by each of the applicable
entities.

9. The implementation time for the proposed Reliability Standard is reasonable.!!

The proposed effective date for the proposed definition of IBR is just and reasonable and
appropriately balances the urgency in the need to implement the standard against the
reasonableness of the time allowed for those who must comply to develop necessary procedures
or other relevant capability. The proposed implementation plan provides that the proposed
definition of IBR would become effective on the first day of the first calendar quarter following
regulatory approval. This implementation timeline appropriately balances the urgency in the need
to implement the standards against the time allowed for those who must comply to develop
necessary procedures and other relevant capabilities. The proposed implementation plan is

attached as Exhibit B to this petition.

10 See Order No. 672, supra note 1, at P 332 (“As directed by section 215 of the FPA, the Commission itself
will give special attention to the effect of a proposed Reliability Standard on competition. The ERO should attempt to
develop a proposed Reliability Standard that has no undue negative effect on competition. Among other possible
considerations, a proposed Reliability Standard should not unreasonably restrict available transmission capability on
the Bulk-Power System beyond any restriction necessary for reliability and should not limit use of the Bulk-Power
System in an unduly preferential manner. It should not create an undue advantage for one competitor over another.”).

1 See Order No. 672, supra note 1, at P 333 (“In considering whether a proposed Reliability Standard is just

and reasonable, the Commission will consider also the timetable for implementation of the new requirements,
including how the proposal balances any urgency in the need to implement it against the reasonableness of the time
allowed for those who must comply to develop the necessary procedures, software, facilities, staffing or other relevant
capability.”).



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 definition of IBR was developed in accordance with NERC’s Commission-
approved processes for developing and approving Reliability Standards. Exhibit E includes a
summary of the development proceedings for the proposed definition of IBR, and details the
processes followed to develop the proposed definition of IBR. 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.!3

NERC has identified no competing public interests regarding the request for approval of
the proposed definition of IBR. No comments were received that indicated that the proposed
definition of IBR conflicts with other vital public interests.

12. Proposed Reliability Standards must consider any other appropriate factors.
No other negative factors relevant to whether the proposed definition of IBR is just and

reasonable were identified.

12 See Order No. 672, supra note 1, at P 334 (“Further, in considering whether a proposed Reliability Standard

meets the legal standard of review, we will entertain comments about whether the ERO implemented its Commission-
approved Reliability Standard development process for the development of the particular proposed Reliability
Standard in a proper manner, especially whether the process was open and fair. However, we caution that we will not
be sympathetic to arguments by interested parties that choose, for whatever reason, not to participate in the ERO’s
Reliability Standard development process if it is conducted in good faith in accordance with the procedures approved
by the Commission.”).

13 See Order No. 672, supra note 1, at P 335 (“Finally, we understand that at times development of a proposed

Reliability Standard may require that a particular reliability goal must be balanced against other vital public interests,
such as environmental, social and other goals. We expect the ERO to explain any such balancing in its application for
approval of a proposed Reliability Standard.”).

14 See Order No. 672, supra note 1, at P 323 (“In considering whether a proposed Reliability Standard is just

and reasonable, we will consider the following general factors, as well as other factors that are appropriate for the
particular Reliability Standard proposed.”).
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Summary of Development History

The following is a summary of the development record for the proposed definition of the
term Inverter-Based Resource (“IBR”), developed under Project 2020-06 Verifications of Models
and Data for Generators. Initially, Project 2020-06 proposed two defined terms: “Inverter-Based
Resource (IBR)” and “IBR Unit”. However, following two failed ballots of the term “IBR Unit”,
the drafting team revised the definition of “Inverter-Based Resource (IBR)” to discontinue use of
the embedded term “IBR Unit” and determined to move forward only with a proposed definition
of Inverter-Based Resource (IBR).

1. Overview of the Drafting Team

When evaluating a proposed Reliability Standard (to include definitions used in Reliability
Standards), 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 drafting team selected to lead each
project in accordance with Section 4.3 of the NERC Standard Processes Manual.? For this project,
the drafting team consisted of industry experts, all with a diverse set of experiences. A roster of
the Project 2020-06 drafting team members is included in Exhibit E.

II. Definition Development History

A. Project Initiation

In 2021, NERC initiated Project 2020-06 to address a Standard Authorization Request
(“SAR”) submitted by the NERC Inverter-Based Resource Performance Task Force (“IRPTF”).

In 2020, the IRPTF published a white paper summarizing the results of its review of NERC

! Section 215(d)(2) of the Federal Power Act; 16 U.S.C. § 824(d)(2) (2018).

2 The NERC Standard Processes Manual is available at
https://www.nerc.com/AboutNERC/RulesOfProcedure/Appendix 3A SPM_Clean Mar2019.pdf.
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Reliability Standards.’> Among other things, the IRPTF recommended revisions to MOD-026-1
and MOD-027-1 to address issues related to model verification of IBRs.

B. Standard Authorization Request Development

On September 24, 2020, the Standards Committee accepted the Standards Authorization
Request proposing to clarify requirements related to IBRs and to require model verification
through a revision to NERC Reliability Standards MOD-026-1 and MOD-027-1, and authorized
posting the SAR for a 30-day informal comment period from December 16, 2020 through January
14, 2021, and the solicitation of SAR drafting team members.* On July 21, 2021, the Standards
Committee accepted the Project 2020-06 SARs — Verifications of Models and Data for Generators,
and Transmission-Connected Dynamic Reactive Resources. The Standards Committee authorized
drafting revisions to the Reliability Standards identified in the SARs and appointed the Project
2020-06 SAR Drafting Team as the Project 2020-06 Standard Drafting Team.’

C. Informal Comment Period

From September 18, 2023 through October 24, 2023, an early draft of the terms “Inverter-

Based Resource (IBR)” and “Power Electronic Device (PED)” were posted for an informal

3 NERC IRPTF, IRPTF Review of NERC Reliability Standards White Paper (March 2020),
https://www.nerc.com/comm/PC/InverterBased%20Resource%20Performance%20Task%20Force%20IRPT/Review
_of NERC Reliability Standards White Paper.pdf.

4 See NERC, Standards Committee September 24, 2020 Meeting Minutes at 3,
https://www.nerc.com/comm/SC/Agenda%20Highlights%20and%20Minutes/SC%20September%20Meeting%20Mi
nutes%20Approved%20November%2019,%202020.pdf.

3 See NERC, Standards Committee July 21, 2021 Meeting Minutes at 3,
https://www.nerc.com/comm/SC/Agenda%20Highlights%20and%20Minutes/SC_July Meeting Minutes_Approved
_September 23 %202021.pdf.



comment period.® The comments were reviewed and the definitions revised; the use of the term
“Power Electronic Device” was discontinued.
D. Issuance of Federal Energy Regulatory Commission Order No. 901
On October 19, 2023, the Commission issued Order No. 9017 directing NERC to develop
new or modified Reliability Standards addressing reliability concerns related to IBRs. With the
issuance of Order 901, NERC determined that a single drafting team should move forward with a
definition of IBR. The Project 2020-06 drafting team was selected to lead this effort.
E. First Formal Posting — Comment Period and Initial Ballot
On November 15, 2023, the Standards Committee authorized the initial posting of the
proposed definitions for Inverter-Based Resource and IBR Unit and the associated Implementation
Plan for a 45-day formal comment period.® The initial posting took place from November 16, 2023
through January 9, 2024, with parallel initial ballots conducted during the last 12 days of the
comment period from December 29, 2023 through January 9, 2024.° The results for the initial
ballot are summarized below:
e Proposed definition of Inverter-Based Resource (IBR) received 43.82 percent
approval, reaching quorum at 89.36 percent of the ballot pool.'°
e Proposed definition of IBR Unit received 45.04 percent approval, reaching quorum

at 89.68 percent of the ballot pool.!!

6 See Exhibit D, Complete Record of Development at items 12,14.

7 Reliability Standards to Address Inverter-Based Resources, Order No. 901, 185 FERC q 61,042 (2023).

8 See NERC, Standards Committee November 15, 2023 Meeting Minutes at 2,
https://www.nerc.com/comm/SC/Agenda%20Highlights%20and%20Minutes/SC%20November%20Minutes%620-
%20Approved%20December%2013,%202023.pdf.

o See Exhibit D, Complete Record of Development at item 20.

10 Id. at item 25.
1 1d. at item 26.



e Proposed IBR-related Definitions Implementation Plan received 58.52 percent
approval, reaching quorum at 88.93 percent of the ballot pool.'?
There were 73 sets of responses, including comments from approximately 179 different
individuals and approximately 113 companies, representing all 10 industry segments. '
F. Second Formal Posting - Comment Period and Additional Ballot
The second draft of the proposed definitions of Inverter-Based Resource and IBR Unit and
the associated Implementation Plan were posted for a 47-day formal comment period from
February 22, 2024 through April 8, 2024, with a parallel additional ballot held from March 29,
2024 through April 8, 2024.'* The results for the ballots are summarized below:
e Proposed definition of Inverter-Based Resource (IBR) received 67.55 percent
approval, reaching quorum at 83.33 percent of the ballot pool. '’
e Proposed definition of IBR Unit received 61.07 percent approval, reaching quorum
at 83.27 percent of the ballot pool.'¢
e Proposed IBR-related Definitions Implementation Plan received 70.04 percent
approval, reaching quorum at 83.21 percent of the ballot pool.!”
There were 49 sets of responses, including comments from approximately 144 different
individuals and approximately 102 companies, representing all 10 industry segments.'® Following

this posting, the drafting team determined to discontinue the proposed definition of IBR Unit.

12 Id. at item 27.
13 Id. at items 21, 22.
14 Id. at item 33.
15 Id. at item 38.
16 Id. at item 39.
17 Id. at item 40.
18 Id. at items 34, 35.



G. Third Posting — Comment Period and Additional Ballot
The proposed definition of Inverter-Based Resource (IBR) and the associated
Implementation Plan were posted for a 32-day formal comment period from July 12, 2024 through
August 12, 2024, with a parallel additional ballot held from August 2, 2024 through August 12,
2024. ' The results for the ballots are summarized below:
e Proposed definition of Inverter-Based Resource received 91.57 percent approval,
reaching quorum at 85.46 percent of the ballot pool.?’
e Proposed IBR-related Definitions Implementation Plan received 92.45 percent
approval, reaching quorum at 85 percent of the ballot pool.?!
There were 52 sets of responses, including comments from approximately 147 different
individuals and approximately 100 companies, representing all 10 industry segments.??
H. Final Ballot
The proposed definition of Inverter-Based Resource (IBR) and the associated
Implementation Plan were posted for a 10-day final ballot period from September 3, 2024 through
September 12, 2024.% The final ballot for the proposed definition of Inverter-Based Resource
(IBR) reached quorum at 90.07 percent of the ballot pool, receiving support from 92.82 percent of

the voters.?* The final ballot for the Implementation Plan reached quorum at 89.64 percent of the

ballot pool, receiving support from 96.66 percent of the voters.

19 Id. at item 53.
20 Id. at item 59.
21 Id. at item 60.
2 Id. at items 55, 56.
23 Id. at item 68.
24 Id. at item 69.
% 1d. at item 70.



I. Board of Trustees Adoption
The NERC Board of Trustees adopted the proposed definition of Inverter-Based Resource

(IBR) on October 8, 20242

26 See NERC Board of Trustees October 8, 2024 Agenda Package, Agenda Item 2a (Project 2020-06
Verifications of Models and Data for Generators),
https://www.nerc.com/gov/bot/Agenda%?20highlights%20and%20Mintues%202013/Board%200f%20Trustees%20
Open%?20Meeting%20Agenda%20Package?%200ctober%208%202024%20Attendees.pdf.
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Complete Record of Development

(Items 43-46, pertaining to a Standard Authorization Request for this project to address later

FERC Order No. 901 milestones, are omitted from this filing.)
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Project 2020-06 Verifications of Models and Data for Generators
Related Files

Status

The final ballot for the Inverter-Based Resource Glossary Term concluded 8 p.m. Eastern, Thursday, September 12, 2024. The voting results can be accessed via the links below. The definition and its implementation plan will be submitted to the Board of
Trustees for adoption and then filed with the appropriate regulatory authorities.

Background

The NERC Inverter-based Resource (IBR) Performance Task Force (IRPTF) undertook an effort to perform a comprehensive review of all NERC Reliability Standards to determine if there were any potential gaps or improvements. The IRPTF identified several issues as
part of this effort and documented its findings and recommendations in the “IRPTF Review of NERC Reliability Standards White Paper," which was approved in March 2020 by the Operating Committee and the Planning Committee (now part of the Reliability and
Security Technical Committee (RSTC)). Among the findings noted in the white paper, the IRPTF identified issues with MOD-026-1 and MOD-027-1 that should be addressed. The RSTC endorsed the SAR on June 10, 2020.

Consistent with the IRPTF recommendations, the scope of the proposed SAR includes revisions to NERC Reliability Standards MOD-026-1 and MOD-027-1. Standards MOD-026-1 and MOD-027- 1 require, among other things, Generator Owners to provide verified
dynamic models to their Transmission Planner for the purposes of power system planning studies. Both standards contain language that is specific to synchronous generators that is not applicable to IBRs. The IRPTF recommended revisions to clarify the applicable
requirements for synchronous generators and IBRs. As such, the SAR proposes revisions to MOD-026-1 and MOD-027-1 to clarify requirements related to IBRs and to require sufficient model verification to ensure accurate generator representation in dynamic
simulations. The Standards Committee accepted the SAR and authorized posting at its September 24, 2020 meeting.

Standard(s) Affected — MOD-026-1 Verification of Models and Data for Generator Excitation Control System or Plant Volt/Var Control Functions | MOD-027-1 Verification of Models and Data for Turbine/Governor and Load Control or Active Power/Frequency Control
Functions

Purpose/Industry Need

Project 2020-02 Transmission-connected Dynamic Reactive Resources SAR was posted from March 30 to May 13, 2020, and members of a SAR DT were solicited. However, Project 2020-02 was paused indefinitely, and a SAR DT was not appointed. Subsequently, a
second SAR involving similar standards, namely MOD-026 and MOD-027, was being drafted by the IRPTF and approved for posting in September 2020 by the Standards Committee. The Project 2020-06 Verifications of Models and Data for Generators SAR will be
posted for industry comment, and additional nominees with MOD-026/027 background will be sought. A single SAR DT will be charged with determining whether to combine the two projects and drafting a combined SAR.

See Project 2020-02 Transmission-connected Dynamic Reactive Resources for additional purpose statement.

Subscribe to this project's observer mailing list
Select "NERC Email Distribution Lists" from the "Service" drop-down menu and specify “Project 2020-06 Verifications of Models and Data for Generators” in the Description Box.
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, Requested information

SAR Title: MOD-026-1 Verification of Models and Data for Generator Excitation
Control System or Plant Volt/Var Control Functions, MOD-027-1
Verification of Models and Data for Turbine/Governorand Load Control
or Active Power/Frequency Control Functions

™~

Date Submitted: June 10, 2020
SAR Requester

Allen Shriver, Chair
Name:

JefferyBillo, Vice Chair
Organization: | Inverter-Based Resource Performance Task Force (IRPTF)

Allen:561-904-3234 . Allen.Schriver@NextEraEnergy.com
Telephone: Email: -

Jeffery:512-248-6334 Jeff.Billo@ercot.com
SAR Type (Check as many as apply)
XI NewStandard L | ImminentAction/Confidential Issue (SPM
X Revisionto Existing Standard Section 10)
[] Add, Modify or Retire a Glossary Term [ ] variance developmentorrevision
[ withdraw/retire an Existing Standard [ ] oOther (Please specify)

Justification for this proposed standard development project (Check all that apply to help NERC
prioritize development)

L] Regula'tory!nltlatu.)n . . X NERC Standing Committee Identified
] Emerging Risk (Reliability Issues Steering [1 Enhanced PeriodicReview Initiated
Commlttt.ee).lt.:lentlfled X Industry StakeholderIdentified

] Reliability Standard Development Plan

Industry Need (What Bulk Electric System (BES) reliability benefit does the proposed project provide?):
The NERC Inverter-based Resource Performance Task Force (IRPTF) undertook an effortto perform a
comprehensive review of all NERC Reliability Standards to determine if there were any potential gaps or
improvements based on the work and findings of the IRPTF. The IRPTF identified several issues as part
of this effort and documented its findings and recommendationsina white paper. The “IRPTF Review
of NERC Reliability Standards White Paper” was approved by the Operating Committee and the Planning
Committee in March 2020. Among the findings noted in the white paper, the IRPTF identified issues
with MOD-026-1 and MOD-027-1 that should be addressed.
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MOD-026-1 and MOD-027-1 require, among otherthings, GOs to provide verified dynamic models to their
Transmission Planner (TP) for the purposes of power system planning studies. Both standards contain
language that is specific to synchronous generators and is not applicable to inverter-based resources
(IBRs). For example, sub-requirement 2.1.3 in MOD-026-1 states that each verification shall include
“model structure and data including, but not limited to reactance, time constants, saturation factors, total
rotational inertia...” The standards should be revised to clarify the applicable requirements for
synchronous generators and IBRs. For example, total rotational inertia should not be required for IBRs,
while voltage ride-through control settings should only be required of IBRs and not synchronous
generators.

Additionally, to some degree, all dynamic model parameters affect the response of a represented
resource in dynamic simulations performed by power engineers. Accurate model response is required
forthe engineerstoadequately study system conditions. Hence, itis crucial that all parametersin a model
be verifiedinsome way. However, a significant number of parameters in the models are not verifiedin
the typical verification tests used to comply with MOD-026-1 and MOD-027-1. For example, the test
currently used to comply with MOD-026-1 does not verify the model parameters associated with voltage
control behaviorduring large disturbance conditions.

Purpose or Goal (How does this proposed project provide the reliability-related benefit described
above?):

This SAR proposesto revise MOD-026-1 and MOD-027-1 and/or create a new standard to clarify
requirementsrelated to IBRs and to require sufficient model verification to ensure accurate generator
representationin dynamic simulations.

Project Scope (Define the parameters of the proposed project):

The proposed scope of this project isas follows:

a. Update requirementlanguage to betterreflectall types of generation resources and not just
synchronous resources.

b. Considerways to require sufficient model verification to ensure accurate generator
representation in dynamic simulations of typical phenomenathat would be studied by power
systemengineers, includinglarge disturbances.

Detailed Description (Describe the proposed deliverable(s) with sufficient detail for a draftingteam to
execute the project. If you propose a new or substantially revised Reliability Standard or definition,
provide: (1) a technical justification! which includes adiscussion of the reliability-related benefits of
developinganew or revised Reliability Standard or definition, and (2) a technical foundation document
(e.g., research paper) to guide development of the Standard or definition):

NERC MOD-026-1 focuses on verification of data for generator excitation control system or plantvolt/var
control functions and MOD-027-1 focuses on verification of data for turbine-governorandload control or
active power-frequency control functions. Specifically, MOD-026-1states in footnote 1 that the excitation
control system for aggregate generating plants (i.e., wind and solar PV) includes the volt/var control
system including the voltage regulator and reactive power control system controlling and coordinating

1 The NERC Rules of Procedure require a technical justification for new or substantially revised Reliability Standards. Please attach pertinent
information to this form before submittalto NERC.
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plant voltage and associated reactive capable resources. This language is slightly ambiguous on whether
the verification activities include the inverter-level parameter values of the dynamic models. Various
testingengineers and entities have stated that they are uncertain as to whetherthe standard appliesto
the plant-level parameters orthe aggregate representation of the inverter-level settings.

Most commonly, verification test reports for inverter-based resources involve a small set of small
disturbance tests including, but not limited to, the following:

e Capacitor switchingtest
e Plant-level voltage orreactive power reference step test
e Plant-level frequency reference step test

e Plant-level frequency play-in orstep test

These tests do not perturb the generatingresource such that the parameter values that dictate the large
disturbance behavior of the resource are verified in any way. While some incorrect model parameters
may be identified during these tests, the tests do not verify that the parameters selected for the model
accurately capture the full dynamicbehavior of the resource. This gives a false impressionto TPs and PCs
that the full set of parameters are verified foruse in planning studies.

This issue is one of the predominant reasons why ride-through operation modes such as momentary
cessation were able to persistand promulgate in IBRs without the knowledge of planners and system
operators until the Blue Cut Fire and Canyon 2 Fire events exposed them. The dynamic models did not
accurately representthislarge disturbance behavior due to the model deficiency and because certain key
parameters that govern large disturbance response were incorrectly parameterized. However, many of
the same plants that entered momentary cessation mode during these events were able to provide
verification reports that demonstrated that the small disturbance behavior driven mainly by plant-level
control settings reasonably matched modeled performance in compliance with these standards.

Cost Impact Assessment, if known (Provide a paragraph describingthe potential cost impacts associated
with the proposed project):

The SAR proposes to clarify and address gaps inthe requirementsin MOD-026-1 and MOD-027-1. The
cost impact is unknown.

Please describe any unique characteristics of the BES facilities that may be impacted by this proposed
standard development project(e.g., Dispersed Generation Resources):

The abovementioned reliability gap exists for both synchronous generators and IBRs. However, it is
potentially more severe for IBRs since their behavioris based more on programmable control functions
than for synchronous generators which have behavior that is based more on the physical characteristics
of the machine. Additionally, the IRPTF noted that it is not feasible to stage large disturbances for
verification purposes, so other methods for verification of model performance under large disturbance
conditions may needto be developed.

To assistthe NERC Standards Committee inappointing a drafting team with the appropriate members,
please indicate to which Functional Entities the proposed standard(s) should apply (e.g., Transmission

Standard Authorization Request (SAR) 3
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Operator, Reliability Coordinator, etc. See the most recent version of the NERC Functional Model for
definitions):

Transmission Planner, Generator Owner, Planning Coordinator

Do you know of any consensus building activities2in connection with this SAR? If so, please provide any
recommendations or findings resulting from the consensus building activity.

This issue was captured in the “IRPTF Review of NERC Reliability Standards White Paper” which was
approved by the Operating Committee and the Planning Committee. Additionally, the issue was
discussedin the IRPTF-produced “Improvementsto Interconnection Requirements for BPS-Connected
Inverter-Based Resources” reliability guideline.

Are there any related standards or SARs that should be assessed for impact as a result of this proposed
project? If so, which standard(s) or project number(s)?

N/A

Are there alternatives (e.g., guidelines, white paper, alerts, etc.) that have been considered or could
meetthe objectives? If so, please list the alternatives.

The IRPTF did not identify any alternatives since there are gaps in the existinglanguage for MOD-026-1
and MOD-027-1 that needto be resolved.

Does this proposed standard development project support at least one of the following Reliability
Principles (Reliability Interface Principles)? Please check all those that apply.

1. Interconnected bulk power systemsshall be planned and operatedin a coordinated manner
to perform reliably under normal and abnormal conditions as defined inthe NERC Standards.
2. The frequency and voltage of interconnected bulk power systems shall be controlled within
defined limits through the balancing of real and reactive powersupply and demand.

3. Information necessary for the planningand operation of interconnected bulk power systems
shall be made available to those entitiesresponsible for planningand operating the systems
reliably.

Plans for emergency operation and system restoration of interconnected bulk power systems
shall be developed, coordinated, maintained and implemented.

5. Facilitiesforcommunication, monitoring and control shall be provided, used and maintained
for the reliability of interconnected bulk power systems.

6. Personnelresponsible forplanningand operating interconnected bulk power systems shall be
trained, qualified, and have the responsibility and authority to implementactions.

7. The security of the interconnected bulk power systems shall be assessed, monitored and
maintained on a wide area basis.

8. Bulk powersystems shall be protected from malicious physical or cyber attacks.

oo X [OKX

2 Consensus building activities are occasionally conducted by NERC and/or project review teams. They typically areconductedto obtain
industry inputs prior to proposing any standard development project to revise, or develop a standard or definition.
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Market Interface Principles

Does the proposed standard development project comply with all of the following Enter
Market Interface Principles? (yes/no)
1. Avreliability standard shall not give any market participant an unfair competitive Ves
advantage.
2. Avreliability standard shall neither mandate nor prohibitany specific market Yes
structure.
3. Avreliability standard shall not preclude market solutions to achieving compliance Yes
with that standard.
4. Areliability standard shall not require the publicdisclosure of commercially
sensitive information. All market participants shall have equal opportunity to Yes

access commercially non-sensitive information thatis required for compliance
with reliability standards.

ied Existing or Potential Regional or Interconnection Variances
Region(s)/ Explanation
Interconnection

None N/A

For Use by NERC Only

SAR Status Tracking (Check off as appropriate).
[ ] Draft SAR reviewed by NERC Staff L] Final SA.R endorsed by the SC.
O] [] SsAR assigned a Standards Project by NERC
Draft SAR presentedto SC for acceptance [ SARdeniedor proposed as Guidance
[] DRAFTSAR approved for posting by the SC prop
document
Version History
Version Date Owner Change Tracking
1 June 3, 2013 Revised
1 August 29, 2014 Standards Information Staff | Updated template
2 January 18, 2017 Standards Information Staff | Revised
2 June 28, 2017 Standards Information Staff | Updated template
3 February 22, 2019 | Standards Information Staff | Added instructionsto submitvia Help
Desk
4 February 25, 2020 | Standards Information Staff | Updated template footer
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Unofficial Comment Form
Project 2020-06 Verification of Models and Data for Generators
Standard Authorization Request

Do not use this form for submitting comments. Use the Standards Balloting and Comm%ﬂem to
submit comments on the Project 2020-06 Verification of Models and Data for Generators Standar
Authorization Request by 8 p.m. Eastern, Thursday, January 14, 2021.

Additional information is available on the project page. If you have questions, contact Senior Standards
Developer, Chris Larson (via email), or at 404-446-9708.

Background

The NERC Inverter-based Resource (IBR) Performance Task Force (IRPTF) undertook an effort to perform a
comprehensive review of all NERC Reliability Standards to determine if there were any potential gaps or
improvements. The IRPTF identified several issues as part of this effort and documented its findings and
recommendations in the “IRPTF Review of NERC Reliability Standards White Paper,” which was approved
in March 2020 by the Operating Committee and the Planning Committee (now part of the Reliability and
Security Technical Committee (RSTC)). Among the findings noted in the white paper, the IRPTF identified
issues with MOD-026-1 and MOD-027-1 that should be addressed. The RSTC endorsed the SAR on June
10, 2020.

Consistent with the IRPTF recommendations, the scope of the proposed SAR includes revisions to NERC
Reliability Standards MOD-026-1 and MOD-027-1. Standards MOD-026-1 and MOD-027- 1 require, among
other things, Generator Owners to provide verified dynamic models to their Transmission Planner for the
purposes of power system planning studies. Both standards contain language that is specific to
synchronous generators that is not applicable to IBRs. The IRPTF recommended revisions to clarify the
applicable requirements for synchronous generators and IBRs. As such, the SAR proposes revisions to
MOD-026-1 and MOD-027-1 to clarify requirements related to IBRs and to require sufficient model
verification to ensure accurate generator representation in dynamic simulations. The Standards
Committee accepted the IRPTF SAR and authorized posting at its September 24, 2020 meeting.

Project 2020-02 Transmission-connected Dynamic Reactive Resources SAR was posted from March 30 to
May 13, 2020, and members of a SAR DT were solicited. However, Project 2020-02 was paused
indefinitely, and a SAR DT was not appointed. Subsequently, a second SAR involving similar standards,
namely MOD-026 and MOD-027, was being drafted by the IRPTF and approved for posting in September
2020 by the Standards Committee. The Project 2020-06 Verifications of Models and Data for Generators
SAR will be posted for industry comment, and additional nominees with MOD-026/027 background will be
sought. A single SAR DT will be charged with determining whether to combine the two projects and
drafting a combined SAR.

RELIABILITY | RESILIENCE | SECURITY
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Questions

1. Do you agree with the proposed scope as described in the SAR? If you do not agree, or if you agree
but have comments or suggestions for the project scope please provide your recommendation and
explanation.

|:| Yes
|:| No

Comments:

2. Inyour opinion, should the project scopes of Project 2020-02 Transmission-connected Dynamic
Reactive Resources (MOD-026/027 portions only) and Project 2020-06 be combined under a single
project, with a single standard drafting team? Please explain.

|:| Yes
|:| No

Comments:

3. Provide any additional comments for the SAR drafting team to consider, if desired.

Comments:

Unofficial Comment Form | Project 2020-06 Verification of Models and Data for Generators
Standard Authorization Request | December 2020 2
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Standards Announcement
Project 2020-06 Verifications of Models and Data for Generators
Standard Authorization Request

Informal Comment Period Open through January 14, 2021

Now Available

An informal comment period for the Project 2020-06 Verifications of Models and Data for Generators
Standard Authorization Request (SAR), isopen through 8 p.m. Eastern, Thursday, January 14, 2021.

Commenting
Use the Standards Ballotingand Commenting System (SBS) to submitcomments. Contact Linda Jenkins
regarding issues usingthe SBS. An unofficial Word version of the comment form is posted on the project

page.
e Contact NERC IT support directly at https://support.nerc.net/ (Monday—Friday, 8 a.m.-5 p.m.

Eastern) for problems regarding accessing the SBS due to a forgotten password, incorrect
credential error messages, or system lock-out.

e Passwords expire every 6 months and must be reset.
e The SBSis not supported for use on mobile devices.

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

Background

Project 2020-02 Transmission-connected Dynamic Reactive Resources SAR was posted from March 30 to
May 13, 2020, and members of a SAR DT were solicited. However, Project 2020-02 was paused
indefinitely, and a SAR DT was not appointed. Subsequently, asecond SAR involving similar standards,
namely MOD-026 and MOD-027, was beingdrafted by the IRPTF and approved for postingin September
2020 by the Standards Committee. The Project 2020-06 Verifications of Models and Data for Generators
SAR will be posted for industry comment, and additional nominees with MOD-026/027 background will
be sought. A single SARDT will be charged with determiningwhetherto combine the two projects and
drafting a combined SAR.

Next Steps
The SAR drafting team will review all responses received during the comment period and determine the next

steps of the project.

RELIABILITY | RESILIENCE | SECURITY
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For more information on the Standards Development Process, referto the Standard Processes
Manual.

Subscribe to this project's observer mailinglist by selecting "NERC Email Distribution Lists" from the
"Service" drop-down menu and specify “Project 2020-06 Verifications of Models and Data for Generators” in
the Description Box. For more information or assistance, contact Senior Standards Developer, Chris Larson
(viaemail) or at 404-446-9708

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

Standards Announcement | Project 2020-06 Verifications of Models and Data for Generators
December 16,2020 2
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Comment Report

Project Name: 2020-06 Verification of Models and Data for Generators | Standard Authorization Request
Comment Period Start Date: 12/16/2020
Comment Period End Date: 1/14/2021

Associated Ballots:

There were 35 sets of responses, includingcomments from approximately 112 different people from approximately 87 companies
representing 10 of the Industry Segments as shownin the table on the following pages.



Questions

1. Do you agree with the proposed scope asdescribed inthe SAR? If you do not agree, or if you agree but have comments or suggestions for
the project scope please provide your recommendation and explanation.

2. In your opinion, should the project scopes of Project 2020-02 Transmission-connected Dynamic Reactive Resources (MOD-026/027
portionsonly) and Project 2020-06 be combined under a single project, with a single standard drafting team? Please explain.

3. Provide any additional comments for the SAR drafting team to consider, if desired.



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

Name Name Name Member Member Member
Organization Segment(s) Region
MRO DanaKlem 1,2,3,4,5,6 MRO MRO NSRF Joseph Madison Gas & 3,4,5,6 MRO

DePoorter Electric

Larry Heckert  Alliant Energy 4 MRO

Michael Great River 1,3,5,6 MRO

Brytowski Energy

Jodi Jensen Western Area 1,6 MRO
Power
Administration

Andy Crooks  SaskPower 1 MRO
Corporation

Bryan Sherrow Kansas City 1 MRO
Board of Public
Utilities

Bobbi Welch Omaha Public 1,3,5,6 MRO
Power District

Jeremy Voll Basin Electric 1 MRO
Power
Cooperative

Bobbi Welch Midcontinent 2 MRO
ISO

Douglas Webb Kansas City 1,3,5,6 MRO
Power & Light

Fred Meyer Algonquin 1 MRO
Power Co.

John Chang Manitoba 1,3,6 MRO
Hydro

James Williams Southwest 2 MRO
Power Pool,
Inc.

Jamie Monette Minnesota 1 MRO
Power/
ALLETE

Jamison Nebraska 1,3,5 MRO

Cawley Public Power

Sing Tay Oklahoma Gas 1,3,5,6 MRO
& Electric

Terry Harbour MidAmerican 1,3 MRO

Energy



PIM

Elizabeth

Interconnection, Davs

L.L.C.

Duke Energy

FirstEnergy -
FirstEnergy
Corporation

Southern
Company -
Southern
Company

Senices, Inc.

2

Kim Thomas 1,3,5,6

Mark Garza 1,3,4,5,6

Pamela
Hunter

1,3,5,6

RF

ISO/RTO
Council
(IRC)
Standards
Review
Committee
(SRC)

Troy Brumfield

Mike Del Viscio

Becky Davis

Gregory
Campoli

Charles Yeung

Kathleen
Goodman

Helen Lainis
Bobbi Welch

Jamie Johnson

FRCC,RF,SERC,Texas Duke Energy Laura Lee

RE

SERC

FE Voter

Southern
Company

Dale Goodwine

Greg Cecil

Julie Severino

Aaron

Ghodooshim

Robert Loy

Ann Carey

Mark Garza

Matt Carden

Joel
Dembowski

American
Transmission
Company

PIM

Interconnection

PIM

Interconnection

New York
Independent
System
Operator

Southwest
Power Pool,
Inc. (RTO)

ISO-NE

IESO

Midcontinent
ISO, Inc.

California ISO
Duke Energy
Duke Energy
Duke Energy

FirstEnergy -
FirstEnergy
Corporation

FirstEnergy -
FirstEnergy
Corporation

FirstEnergy -
FirstEnergy
Solutions

FirstEnergy -
FirstEnergy
Solutions

FirstEnergy-
FirstEnergy

Southern
Company -
Southern
Company
Senices, Inc.

Southern
Company -

1

2

2

2

N

R O O = DN

MRO

RF

RF

NPCC

MRO

NPCC

NPCC
RF

WECC

SERC

SERC

RF

RF

RF

RF

RF

RF

SERC

SERC



Northeast
Power
Coordinating
Council

Ruida Shu

1,2,3,4,5,6,7,8,9,10 NPCC

NPCC
Regional
Standards
Committee

Ron Carlsen

Jim Howell

Guy V. Zito

Randy
MacDonald

Glen Smith

Alan Adamson

David Burke

Michele
Tondalo

Helen Lainis
David Kiguel

Paul
Malozewski

Alabama
Power
Company

Southern 6
Company -
Southern
Company
Generation

Southern 5
Company -
Southern
Company
Senices, Inc. -
Gen

Northeast 10
Power
Coordinating
Council

New Brunswick 2
Power

Entergy 4
Senices

New York 7
State

Reliability
Council

Orange & 3
Rockland
Utilities

ul 1
IESO 2

Independent 7

Hydro One 3
Networks, Inc.

Nick Kowalczyk Orange and 1

Rockland

Joel Charlebois AESI - Acumen 5

Mike Cooke

Engineered
Solutions
International
Inc.

Ontario Power 4
Generation,
Inc.

SERC

SERC

NPCC

NPCC

NPCC

NPCC

NPCC

NPCC

NPCC
NPCC
NPCC

NPCC

NPCC

NPCC



Salvatore
Spagnolo
Shivaz Chopra

Deidre Altobell

Dermot Smyth

Peter Yost

New York
Power

Authority

New York
Power

Authority

Con Ed -
Consolidated
Edison

Con Ed -
Consolidated
Edison Co. of
New York

Con Ed -
Consolidated
Edison Co. of
New York

Cristhian Godoy Con Ed -

Sean Bodkin

Nurul Abser

Randy
MacDonald

Michael
Ridolfino

Vijay Puran

ALAN
ADAMSON

Sean Cawte

Brian Robinson

Quintin Lee

Jim Grant

Consolidated
Edison Co. of
New York
Dominion -
Dominion

Resources,
Inc.

NB Power
Corporation

NB Power
Corporation

Central
Hudson Gas
and Electric

NYSPS

New York
State
Reliability
Council

PSEG - Public
Senice
Electric and
Gas Co.

Utility Senvices

Eversource
Energy

NYISO

10

NPCC

NPCC

NPCC

NPCC

NPCC

NPCC

NPCC

NPCC

NPCC

NPCC

NPCC
NPCC

NPCC

NPCC
NPCC

NPCC



Southwest Shannon
Power Pool, Mickens
Inc. (RTO)

OGE Energy - Sing Tay
Oklahoma Gas
and Electric Co.

1,3,5,6

MRO,SPP RE

SPP RE

SPP RTO

OKGE

John Pearson

John Hastings
Michael Jones
Nicolas

Turcotte
Chantal Mazza

Shannon
Mickens
Sunny Raheem
Doug Bowman
Sing Tay

Terri Pyle

Donald
Hargrove

Patrick Wells

ISONE 2

National Grid 1
USA

National Grid 1
USA

Hydro-Qu~?bec 1
TransEnergie

Hydro-Quebec 2

Southwest 2
Power Pool
Inc.

Southwest 2
Power Pool
Inc.

Southwest 2
Power Pool
Inc.

OGE Energy - 6
Oklahoma

OGE Energy - 1
Oklahoma Gas
and Electric

Co.

OGE Energy - 3
Oklahoma Gas
and Electric

Co.

OGE Energy - 5
Oklahoma Gas
and Electric

Co.

NPCC
NPCC

NPCC

NPCC

NPCC
MRO

MRO

MRO

MRO

MRO

MRO

MRO



1. Do you agree with the proposed scope asdescribed inthe SAR? If you do not agree, or if you agree but have comments or suggestions for
the project scope please provide your recommendation and explanation.

Kelsi Rigby - APS - Arizona Public Service Co.-1,3,5,6

Answer No

Document Name

Comment

AZPS generally agrees with the proposed scope of the SAR. However, the testing methodology needs to be based on standard industry practices. Also,
in some cases, modeling can be performed using information obtained from the generator owner without requiring a model verification test.

AZPS agrees with the SAR that reliability gaps are much less for synchronous generators which have behavior that is based more on the physical
characteristics of the machine. Therefore, AZPS does not support significant changes or more prescriptive requirements with regards to model
validation for synchronous generators.

Likes O

Dislikes 0

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

Comment

No evidence is provided in the SAR or the referenced white papers that the existing method of model verification as required by MOD-026/027 is
insufficient for synchronous generators, yetthe SAR proposes a significant time and cost increase on synchronous generator GOs to perform additional
verification.

Likes O

Dislikes 0

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

Comment



Please see the response to question 2 regarding scope. Prior to proposing additional modifications, Reclamation recommends the SDT take additional
time to completely identify the scope of the Standard Authorization Request to account for future potential compliance issues. This will provide
economic relief for entities by minimizing the costs associated with the planning and adjustments required to achieve compliance with frequently
changing standard versions. NERC should foster a compliance environment that will allow entities to fully implement technical compliance with current
standards before moving to subsequent versions.

Likes O
Dislikes 0

Douglas Webb - Evergy - 1,3,5,6 - MRO
Answer No
Document Name

Comment

Ewvergy incorporates by reference the Edison Electric Institute's response to Question 1.

Likes O
Dislikes 0

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

Comment

Tacoma Power does not agree that changes to MOD-026 and MOD-027 are justified. The modeling standards are all encompassing and do not directly
address any specific type of asset. There are specific models for the various resources. If additional models are required to account for new resources
such as inverter-based, then new models should be developed to account for such resources. The intent of the proposed changes seem to be

focused on performance and should be addressed by other standards such as BAL or VAR standards.

Likes O
Dislikes 0

Daniel Gacek - Exelon -1,3,5,6

Answer No



Document Name

Comment

Exelon generally supports the SAR, however we agree with the concerns regarding the scope of the SAR as stated in the comments submitted by the
EEI .

Likes O

Dislikes 0

Sing Tay - OGE Energy - Oklahoma Gas and Electric Co. - 1,3,5,6, Group Name OKGE
Answer No
Document Name

Comment

OKGE agrees with the concerns as stated in the comments submitted by EEI.

Likes O
Dislikes 0

Mark Gray - Edison Electric Institute - NA - Not Applicable - NA - Not Applicable
Answer No
Document Name

Comment

EEI generally supports the proposed scope in principle but recommends that the scope reflect the gap(s) identified in the referenced white
papers. Additionally, if Project 2020-02 and Project 2020-06 are combined as described in question 2 (below), additional industry review and comment
will be necessary. Relative to the current SAR, we offer the following suggestions:

1. Project Scope language for Item a.: Dewelop requirements that provide Transmission Planning (TP) and Generator Owners (TO) needed
direction and latitude in specifying and delivering generating unit resource data that can be used for the development of dynamic models that
reflect resource performance regardless of the resource type.

2. Project Scope language for Item b: Develop requirements that provide Transmission Planners the flexibility to specify model parameters that
align with the resource types that are used in their dynamic simulations so that BES reliability under their puniew can be accurately assessed.

3. Replace phrases such as “consider ways” in the SAR because such terms are open ended and not actionable.



4. Remove the phrase “all types” and provide Transmission Planners the ability to define the needed model parameters that align with the
resource types under their puniew. This will ensure model parameters are based on good engineering judgement.
5. Replace the term “sufficient” because the termis too vague to provide needed direction and scope to the SDT.

Likes O
Dislikes 0

Thomas Foltz - AEP - 3,5,6
Answer Yes
Document Name

Comment

AEP agrees in principle with the overall scope and direction of this proposed SAR. AEP also believes there is merit in developing new standard(s) rather
than modifying the existing MOD-026 and MOD-027 standards. The technological difference of IBRs as compared to synchronous generators is
obviously significant, and as alluded to in the draft SAR, the modeling information needed would be quite different as well. This difference is significant
enough that modifying MOD-026 and MOD-027 to accommodate new IBR obligations will resultin overly complex versions of those two standards.
Therefore, AEP recommends that new standards be pursued for IBRs rather than modifying MOD-026 and MOD-027, though MOD-026/027 may need
to be modified to remove the present references to IBRs.

Likes O
Dislikes 0

Leonard Kula - Independent Electricity System Operator - 2
Answer Yes
Document Name

Comment

N/A.

Likes O
Dislikes 0

Rachel Coyne - Texas Reliability Entity, Inc. - 10
Answer Yes

Document Name



Comment

Yes

Texas RE agrees with the scope of the Project 2020-06 as described in the Standard Authorization Request (SAR). Texas RE notes thatthe SAR
states “the IRPTF noted that it is not feasible to stage large disturbances for verification purposes, so other methods for verification of model
performance under large disturbance conditions may need to be developed.” The Standard drafting team (SDT) could consider modifying the MOD-026
and MOD-027 testing requirements to include large disturbances, both inside and outside the GOs' planning areas, in addition to the small disturbances
as is required currently.

As an alternative, the SDT should consider modifying MOD-033 as an alternative for large disturbance \erification. MOD-033-1 only requires the
Planning Coordinator (PC) to perform one comparison of the performance of the PC’s portion of the existing system in a planning dynamic model to
actual system response once every 24 months, and allows the PC to select the dynamic local event for which the comparison is performed. The
standard could be modified to require comparisons for a defined subset of large disturbances, and require notification to the GO and GO model
parameter verification when the comparison identifies issues.

Texas RE encourages the drafting team to work with the IRPTF (now IRPWG) to develop methods for this type of test.

Likes O
Dislikes 0

Jamie Prater - Entergy - 5,6
Answer Yes
Document Name

Comment

Entergy's primary comment would be to support this SAR. Most models for the Inverter-based Resources that we initially receive from the
Interconnection Customers use generic parameters. We canidentify obvious errors with some modeling parameters; however, sufficient MOD-026/027
model werification is needed to ensure the models are parameterized such that they provide accurate dynamic responses for small and large
disturbances. As outlined in this SAR, the existing MOD-026/027 requirements do not allow for adequate verification of the IBR model particularly for
large disturbances. For improved clarity, Requirement 2 of MOD-026/027 should specifically mention data needs associated with frequency/voltage ride
through, momentary cessation, low/high wltage logic, and active/reactive power control settings although all parameters of acceptable models still need
to be verified and provided. Also, given that most inverter-based resources operate in plant-level control, to verify the appropriate plant level controller

parameters, multiple solar cells or wind turbines should be online during the test and specified as a requirement for MOD-026/027 verification.

Likes O
Dislikes 0



Dana Klem - MRO - 1,2,3,4,5,6 - MRO, Group Name MRO NSRF
Answer Yes
Document Name

Comment

While the MRO NSRF understands the FERC and NERC concern that existing small disturbance testing does not adequately verify model parameters
to capture the full dynamic behavior of the generation resource, it has concerns on mandating the scope of large disturbance testing that includes:

1.  Testing of commercial and utility scale inverter-based systems should not mandate testing of individual inverters as this would be cost prohibitive
and inefficient which are contrary to good standards development. Testing at the individual inverter level should be explicitly excluded in the MOD-026 /
and MOD-027 applicability section similar to PRC-005.

2.  Staged wltage testing greater than nearby capacitor bank switching or wltage reference step testing for MOD-026 is problematic. Creating a
disturbance larger than nearby capacitor bank switching could induce a transmission system disturbance.

3.  Staged frequency testing beyond frequency reference step tests and outside of deadbands for MOD-027 is problematic and could induce a
transmission system disturbance. Only distribution / transmission system disturbances have capability to move interconnection level frequencies outside
of deadbands unless the inverter-based system is very small.

4.  The MRO NSRF agrees with the NERC IRPTF that it’s not feasible to stage large disturbances for verification purposes. Therefore, any
mandatory requirements of modifications should include alternatives such as operational recording of woltage and frequency responses due to nearby
system disturbances. Any large disturbance testing should not have the potential to cause damage to the generator or the transmission system.

Likes O
Dislikes 0

Andy Fuhrman - Minnkota Power Cooperative Inc. - 1 - MRO
Answer Yes
Document Name

Comment

MPC supports comments submitted by the MRO NERC Standards Review Forum.

Likes O
Dislikes 0

Larry Heckert - Alliant Energy Corporation Services, Inc. -4

Answer Yes



Document Name

Comment

Alliant Energy supports the comments submitted by the MRO NSRF.

Likes O
Dislikes 0

Bobbi Welch - Midcontinent ISO, Inc.-2
Answer Yes
Document Name

Comment

MISO supports comments submitted by the ISO/RTO Council (IRC) Standards Review Committee (SRC). MISO agrees with requiring testing to verify
parameters to be used in modeling and agrees with ensuring all technologies are included. The concern is ensuring the proposed scope of such testing
is practical and does not introduce an undue testing burden that requires difficult field testing without the intended results. In addition, future test
windows should be conducted in a timelier manner than the required ten years for Generator Owners/Operators to initially implement and report on
these new tests.

Likes O
Dislikes 0

Jamie Monette - Allete - Minnesota Power, Inc. -1
Answer Yes
Document Name

Comment

Minnesota Power supports MRO’s NERC Standards Review Forum’s (NSRF) comments for this project.

Likes O
Dislikes 0

Carl Pineault - Hydro-Qu?bec Production - 1,5

Answer Yes



Document Name 2020-06_Unofficial_Comment_Form_SAR_HQP_completed.docx
Comment
Please send comments attached.

Likes O
Dislikes 0

Christopher McKinnon - Eversource Energy - 1,3
Answer Yes
Document Name

Comment

Eversource agrees with the SAR and adds that the Standards Committee should priortize this since there are several sizable IBR generation projects
planned for New England in the near future. Please see comments in question 3.

Likes O
Dislikes 0

Elizabeth Davis - PIM Interconnection, L.L.C. - 2 - RF, Group Name ISO/RTO Council (IRC) Standards Review Committee (SRC)
Answer Yes
Document Name

Comment

The ISO/RTO Council (IRC) Standards Review Committee (SRC) agrees with requiring testing to verify parameters to be used in modeling and agrees
with ensuring all technologies are included. The concern is ensuring the proposed scope of such testing is practical and does not introduce an undue
testing burden that requires difficult field testing without the intended results. In addition, future test windows should be conducted in a timelier manner
than the required ten years for Generator Owners/Operators to initially implement and report on these new tests.

Likes O
Dislikes 0

Brandon Gleason - Electric Reliability Council of Texas, Inc. - 2
Answer Yes

Document Name


https://sbs.nerc.net/CommentResults/Download/50837

None.

Likes O
Dislikes 0

Pamela Hunter - Southern Company - Southern Company Services, Inc. - 1,3,5,6 - SERC, Group Name Southern Company
Answer Yes

Document Name

See comments in #3 below.

Likes O
Dislikes 0

Amber Parker - Unisource - Tucson Electric Power Co. - NA - Not Applicable - WECC
Answer Yes

Document Name

Likes O
Dislikes 0

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

Document Name

Likes O



Dislikes 0

Mark Garza - FirstEnergy - FirstEnergy Corporation - 1,3,4,5,6, Group Name FE Voter
Answer Yes

Document Name

Likes O
Dislikes 0

Anthony Jablonski - ReliabilityFirst - 10

Answer Yes

Document Name

Likes O
Dislikes 0

Kjersti Drott - Tri-State G and T Association, Inc. - 1,3,5
Answer Yes

Document Name

Likes O
Dislikes 0

Anton Vu - Los Angeles Department of Water and Power - 1,3,5,6

Answer Yes



Document Name

Likes O
Dislikes 0

JamesBaldwin - Lower Colorado River Authority - 1,5
Answer Yes

Document Name

Likes O
Dislikes 0

Teresa Cantwell - Lower Colorado River Authority - 1,5
Answer Yes

Document Name

Likes O
Dislikes 0

Kim Thomas - Duke Energy - 1,3,5,6 - SERC,RF, Group Name Duke Energy
Answer Yes

Document Name

Likes O
Dislikes 0



Cain Braveheart - Bonneville Power Administration - 1,3,5,6 - WECC
Answer Yes

Document Name

Likes O
Dislikes 0

Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - MRO, Group Name SPP RTO
Answer Yes

Document Name

Likes O
Dislikes 0

Ruida Shu - Northeast Power Coordinating Council - 1,2,3,4,5,6,7,8,9,10 - NPCC, Group Name NPCC Regional Standards Committee
Answer Yes

Document Name

Likes O
Dislikes 0

Constantin Chitescu - Ontario Power Generation Inc. -5
Answer Yes

Document Name



Likes O
Dislikes 0



2. In your opinion, should the project scopes of Project 2020-02 Transmission-connected Dynamic Reactive Resources (MOD-026/027
portionsonly) and Project 2020-06 be combined under a single project, with a single standard drafting team? Please explain.

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

Answer No

Document Name

Comment

While Tacoma Power agrees that transmission connected Dynamic Reactive Resources that qualify as BES elements and meet the requirements of
MOD-026 and MOD-027 should be modeled, modifications to the existing MOD standards are not required. MOD-026 as currently written sufficiently
addresses Dynamic Reactive Resource response for various assets. MOD-027 does not have any implications to Dynamic “Reactive” Resources.
Tacoma Power recommends that these deficiencies should be addressed by performance standards and not modeling standards. Any changes based
on IBRs should also not be limited to “Reactive” capability since Real power capability is equally important to system reliability.

Likes O

Dislikes 0

Bobbi Welch - Midcontinent ISO, Inc. -2
Answer No
Document Name

Comment

MISO recommends Project 2020-02: Transmission Connected Resources and Project 2020-06: Verifications of Models and Data for Generators
be approved and tracked separately. While we support the SAR for Project 2020-02: Transmission Connected Resources, we would prioritize the
work of Project 2020-06: Verifications of Models and Data for Generators to clarify required tests for generators, particularly ride-through capability
of inverter-based resources, as a good first step prior to adding more equipment as that under Project 2020-02. In tying Project 2020-06 to Project
2020-02, we are concerned that adding Transmission Owners and a host of additional transmission equipment to the scope of MOD-026 and MOD-027,
currently not covered under the scope of these standards, may delay the specifications needed for generator testing. That said, we are supportive of the
same SDT working on both projects.

Likes O
Dislikes 0

ThomasFoltz - AEP - 3,5,6
Answer No

Document Name



Comment

AEP recommends against combining the drafting teams of Project 2020-02 and 2020-06 for the efforts related to MOD-026 and MOD-027. While
combining these two projects may appear to make logical sense from a topical standpoint, there are a number of reasons why these efforts should
remain distinct: (1) the implementation plan of MOD-026 and MOD-027 is well-underway with obligations already being phased-in over time. Attempting
to merge a new implementation plan involving dynamic reactive device requirements into the same standards would result in confusion. (2) There is
technical merit in keeping the two projects and resulting standards separate because even though IBRs and dynamic reactive devices are both
electronic-based, they are different enough in function and configuration to justify their own distinct efforts and resulting standards. (3) Differing

Applicable Entities are inwlved: GOs in the case of IBRs, TOs in the case of dynamic reactive devices.

Likes O
Dislikes 0

Pamela Hunter - Southern Company - Southern Company Services, Inc. - 1,3,5,6 - SERC, Group Name Southern Company
Answer Yes
Document Name

Comment

By combining the two projects into a single project and a single standard drafting team could eliminate potential conflict between the two
projects. Moreower, it should also improve the efficiency of the overall project.

Likes O
Dislikes 0

Constantin Chitescu - Ontario Power Generation Inc. -5
Answer Yes
Document Name

Comment

OPG supports the comments from NPCC Regional Standards Committee

Likes O
Dislikes 0

Brandon Gleason - Electric Reliability Council of Texas, Inc. - 2



Answer Yes
Document Name

Comment

ERCOT sees value in combining the projects, provided focus remains on model \erification in the event the projects are combined.

Likes O
Dislikes 0

Elizabeth Davis - PIM Interconnection, L.L.C. - 2 - RF, Group Name ISO/RTO Council (IRC) Standards Review Committee (SRC)
Answer Yes
Document Name

Comment

The IRC SRC agrees in combining the scope of both Project 2020-02 and 2020-06, under Project 2020-06. We request the SAR Drafting Team to
consider also combining MOD-026 and MOD-027 under one new dynamics Standard to allow for efficient and effective management of the
documentation and testing that meets the Standard Requirements, along with the Subject Matter Expert’s time / resources allocated to this Project work.

(Please note: MISO does not support the response to Question #2, thank you)

Likes O
Dislikes 0

Mark Gray - Edison Electric Institute - NA - Not Applicable - NA - Not Applicable
Answer Yes
Document Name

Comment

EEI supports the concept of combining the MOD-026/027 portions of Project 2020-02 into Project 2020-06, noting that the scope of Project 2020-02
includes addressing “all varieties of transmission-connected dynamic reactive resources that are utilized in providing ERS in the BES” (see P20202-02
Scope). This change represents a significant expansion of the Project 2020-06, so the revised SAR will need to be resubmitted for Industry review and
comment.

Likes O
Dislikes 0



Daniel Gacek - Exelon -1,3,5,6
Answer Yes

Document Name

Exelon concurs with the Question 2 comment submitted by the EEI.

Likes O
Dislikes 0

Ruida Shu - Northeast Power Coordinating Council - 1,2,3,4,5,6,7,8,9,10 - NPCC, Group Name NPCC Regional Standards Committee
Answer Yes

Document Name

As both projects relate to the same standards, combining both projects would result in only one revision of MOD-026/027 standards. Each update of
MOD-026/027 standards generates a considerable amount of work for stakeholders.

Likes O
Dislikes 0

Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - MRO, Group Name SPP RTO
Answer Yes

Document Name

The SPP RTO supports a single project for the standards. We feel this effort will promote consistency and efficiency due to their requirement similarities
in model verification.

Likes O
Dislikes 0




Douglas Webb - Evergy - 1,3,5,6 - MRO
Answer Yes

Document Name

Ewvergy incorporates by reference the Edison Electric Institute's response to Question 2.

Likes O
Dislikes 0

Carl Pineault - Hydro-Qu?bec Production - 1,5
Answer Yes

Document Name 2020-06_Unofficial_Comment_Form_SAR_HQP_completed.docx

Please find attached comments

Likes O
Dislikes 0

Jamie Monette - Allete - Minnesota Power, Inc.-1
Answer Yes

Document Name

Minnesota Power supports MRO’s NERC Standards Review Forum’s (NSRF) comments for this project.

Likes O
Dislikes 0

Larry Heckert - Alliant Energy Corporation Services, Inc. -4


https://sbs.nerc.net/CommentResults/Download/50838

Answer Yes

Document Name

No comments

Likes O
Dislikes 0

Leonard Kula - Independent Electricity System Operator - 2
Answer Yes

Document Name

N/A.

Likes O
Dislikes 0

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

Document Name

To minimize churn among standard versions, Reclamation recommends the standard drafting team coordinate changes with other existing drafting
teams for related standards; specifically, MOD-025, MOD-032, PRC-019, PRC-024, Project 2017-07, and the Standards Efficiency Review Phase 2.

Likes O
Dislikes 0

Kjersti Drott - Tri-State G and T Association, Inc. - 1,3,5
Answer Yes

Document Name



It is reasonable to combine the two projects under a single project to awid redundant work.

Likes O
Dislikes 0

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

Document Name

In MH there are Transmission-connected Dynamic Reactive Resources (Ponton and Birchtree SVC stations) and Generation owned synchronous
condenser machines, which all need to be modeled and validated for Transmission and Operations.

Likes O
Dislikes 0

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

Document Name

MOD-026 and MOD-027 hawe slight differences that complicate implementation in part because they were drafted by different teams. A single team to
owersee revisions to both standards is recommended to ensure consistency.

Likes O
Dislikes 0

Kelsi Rigby - APS - Arizona Public Service Co.-1,3,5,6

Answer Yes

Document Name




APS supports combining the MOD-026/027 portions of Projects 2020-02 into 2020-06 and forming a single drafting team for MOD-026/027. APZS
requests clarity that the Project 2020-02 drafting team will remain in place for MOD-025, PRC-019, and PRC-024 changes only.

Likes O
Dislikes 0

Sing Tay - OGE Energy - Oklahoma Gas and Electric Co. - 1,3,5,6, Group Name OKGE
Answer Yes

Document Name

Likes O
Dislikes 0

Christopher McKinnon - Eversource Energy - 1,3
Answer Yes

Document Name

Likes O
Dislikes 0

Andy Fuhrman - Minnkota Power Cooperative Inc. - 1 - MRO
Answer Yes

Document Name

Likes O
Dislikes 0



Dana Klem - MRO - 1,2,3,4,5,6 - MRO, Group Name MRO NSRF
Answer Yes

Document Name

Likes O
Dislikes 0

Cain Braveheart - Bonneville Power Administration - 1,3,5,6 - WECC

Answer Yes

Document Name

Likes O
Dislikes 0

Kim Thomas - Duke Energy - 1,3,5,6 - SERC,RF, Group Name Duke Energy
Answer Yes

Document Name

Likes O
Dislikes 0

Teresa Cantwell - Lower Colorado River Authority - 1,5
Answer Yes

Document Name



Likes O
Dislikes 0

JamesBaldwin - Lower Colorado River Authority - 1,5
Answer Yes

Document Name

Likes O
Dislikes 0

Anton Vu - Los Angeles Department of Water and Power - 1,3,5,6
Answer Yes

Document Name

Likes O
Dislikes 0

Anthony Jablonski - ReliabilityFirst - 10
Answer Yes

Document Name

Likes O
Dislikes 0




Amber Parker - Unisource - Tucson Electric Power Co. - NA - Not Applicable - WECC
Answer Yes

Document Name

Likes O
Dislikes 0

Rachel Coyne - Texas Reliability Entity, Inc. - 10
Answer

Document Name

Texas RE does not have comments on this question.

Likes O
Dislikes 0

Mark Garza - FirstEnergy - FirstEnergy Corporation - 1,3,4,5,6, Group Name FE Voter
Answer

Document Name

FirstEnergy supports the path of either combined or separate; whatever is chosen should offer the most efficient and expeditious means of completing
this process.

Likes O
Dislikes 0



3. Provide any additional comments for the SAR drafting team to consider, if desired.

Kelsi Rigby - APS - Arizona Public Service Co.-1,3,5,6
Answer
Document Name

Comment

AZPS generally agrees with the proposed scope of the SAR. Howewer, the testing methodology needs to be based on standard industry practices.
Also, in some cases, modeling can be performed using information obtained from the generator owner without requiring a model verification test.
Likes O

Dislikes 0

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

Comment

Seattle City Light feels that there is not enough information to be able to agree with what is being proposed for verifying how a generator will respond to
a large system disturbance. The following sentence from the SAR is concerning:

Additionally, the IRPTF noted that it is not feasible to stage large disturbances for verification purposes, so other methods for verification of model
performance under large disturbance conditions may need to be developed.

There is seemingly no consideration of what the cost of these verifcations tests willbe. Seatlle would like to know what the proposed methods are for
this testing before agreeing with the SAR. That way potential cost of testing can be estimated. Testing generators is expensive and time consuming
and generally the operating staff don't like it when we test units near their limits. magine what their response would be if we said we wanted to simulate
a large system disturbance on this machine to see how it will behave.

Based on the current construciton of the SAR, Seattle feels that there has not been sufficient reason shown for additional testing on the synchornous
machines. The SAR notes that the problem exists for inverter based equipment during disturbances but does not speak to the same problems
occurring on synchronous equipment. This wholesale approach to the SAR seems to encumber synchronous units with testing that does not benefit
them and undue costs.

Likes O

Dislikes 0

Mark Garza - FirstEnergy - FirstEnergy Corporation - 1,3,4,5,6, Group Name FE Voter



Answer
Document Name

Comment

N/A

Likes O
Dislikes 0

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

Comment

Reclamation recommends the SAR drafting team thoughtfully assess the cost impacts (Cost Impact Assessment, page 3) associated with this SAR to
effect changes in a cost-effective manner. The SAR proposes a significant increase in the scope of the affected standards, which will have a substantial
impact on affected entities and should not be taken without appropriate cost consideration.

Reclamation observes the Reliability Coordinator's new BES reliability constraints for outages and generation operations (not accounting for ramp
testing or other generation system testing) and the new Energy Imbalance Market make testing generator resources in a dynamic model difficult without
impacting those constraints. NERC Standards are beginning to conflict with daily operations and the Registered Entities are caught in the middle.

Likes O
Dislikes 0

Leonard Kula - Independent Electricity System Operator - 2
Answer

Document Name

Comment
N/A.
Likes O

Dislikes 0




Kim Thomas - Duke Energy - 1,3,5,6 - SERC,RF, Group Name Duke Energy
Answer
Document Name

Comment

Consider reevaluating applicability of the Eastern Interconnection 100 MVA rating for generating units based on current and anticipated future influx of
IBR’s by considering a lower MV A threshold for NERC Standards MOD-026 and MOD-027.

Likes O

Dislikes 0

Cain Braveheart - Bonneville Power Administration - 1,3,5,6 - WECC
Answer
Document Name

Comment

After review of the Project 2020-06 SAR and its inclusion of IBR, BPA observed that our comments were not considered from the previous SAR
comment period for Project 2020-02, Transmission Connected Resources. BPA would like to reiterate our recommendation in our comments below, as
BPA believes revisiting the applicability threshold is needed to capture the renewable generation capability that is currently planned/projected to be
introduced to the Bulk Power System (BPS).

BPA is raising this concern and recommendation again, recognizing that once this SAR moves to the Standard Development phase, it will be difficult to
introduce the concept of capturing the small renewable generation influx on the BPS, as it may fall outside the scope of the SAR. BPA believes this
would bolster the reliability of the BPS by allowing for more accurate models that reflect a comprehensive data set.

BPA Comments from 5/13/20: Project 2020-02 - TCR SAR

BPA believes this is a timely and much needed effort to ensure transmission-connected reactive resources have validated dynamic models, and
appropriate system performance. The Western Interconnection is undergoing significant transformation with its generation mix. Many of the large coal-
fired and nuclear power plants have retired or are scheduled to retire. These generators are replaced with renewable plants, which are usually smaller
in size. The current 75 MW threshold represented 80% of generating capacity in the Western Interconnection in 2007. However, with the retirement of
large synchronous generators and addition of smaller renewable plants, the threshold is now lower. As such, BPA requests the drafting team to revisit
the applicability threshold in MOD-026/27 Reliability Standards for the Western Interconnection as additional scope to this SAR.

Likes O
Dislikes 0

Dana Klem - MRO - 1,2,3,4,5,6 - MRO, Group Name MRO NSRF



Answer
Document Name
Comment

Purpose or Goal: We are not supportive of providing the SDT with the option of “creating a new standard.”

Cost Impact Assessment: Suggest removing “The SAR proposes to clarify and address gaps in the requirements in MOD-026-1 and MOD-027-
1.” The statement does not provide insight to costs.

Project Scope (a): “...better reflect all types of generation resources and not just synchronous resources.”

The concern is that the language is without limitation. “All types” when the SAR attempting to address a specific, limited issue. Also, does “not
just synchronous” exclude potential synchronous resources or assumes the standards already address synchronous resources?

Project Scope (b): “Consider ways” is not actionable to revising a standard. Suggest language like, “Develop and incorporate methods to
recognize generator representation in dynamic simulations...”

6. Purpose or Goal and Project Scope: The word “sufficient” is vague in the context of the SAR.

pPwW DR

o

To lllustrate. | may be driving down the street and my brake warning light comes on but still have “sufficient” power to stop.

Suggestion, or something along these lines: “...to IBRs and to require [Registered Entities to develop model verifications to represent generation in
dynamic simulations.]”

7. General Note: It looks as if language from the white paper was dumped into the SAR. That'’s fine but white paper language does not necessarily
translate well to the purpose of the SAR—scoping the SDT.

Likes O
Dislikes 0

Andy Fuhrman - Minnkota Power Cooperative Inc. - 1 - MRO
Answer
Document Name

Comment

MPC supports comments submitted by the MRO NERC Standards Review Forum.

Likes O
Dislikes 0

Larry Heckert - Alliant Energy Corporation Services, Inc. -4
Answer
Document Name

Comment



Alliant Energy supports the comments submitted by the MRO NSRF.

Likes O
Dislikes 0

Bobbi Welch - Midcontinent ISO, Inc.-2
Answer

Document Name

MISO supports comments submitted by the ISO/RTO Council (IRC) Standards Review Committee (SRC) and agrees with the proposed language in the
SAR. In addition, we recommend the scope of the SAR be expanded to allow entities with a reliability need to request modeling data from GOs. We
believe this aligns with the White Paper’s intent to require the provision of GO data in support of accurate models.

Likes O
Dislikes 0

Jamie Monette - Allete - Minnesota Power, Inc.-1
Answer

Document Name

Minnesota Power supports MRO’s NERC Standards Review Forum’s (NSRF) comments for this project.

Likes O
Dislikes 0

Douglas Webb - Evergy - 1,3,5,6 - MRO
Answer

Document Name



None.

Likes O
Dislikes 0

Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - MRO, Group Name SPP RTO

Answer

Document Name

Comment

The SPP RTO agrees with proposed language in the SAR. Howewer, we recommend that the SAR’s scope includes language that requires GOs to

provide modeling data to entities that have a reliability need and make a request. We feel this recommendation would properly align with the White
Paper's language suggesting these efforts would help produce quality models.

The propose scope language can be seen as follows:

Consider including language in both standards and/or new standard that would require the GO to make modeling information available to entities that
have a reliability related need and request the modeling data.

Likes O
Dislikes 0

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

Comment

While Tacoma Power recognizes that there is room for improvement in the existing Standards that would improve system reliability for IBRs, the
modeling Standards are not the best means of correcting these deficiencies. Modeling is a means of predicting how BES elements will dynamically
respond to system disturbances but actual performance should be the metric used to determine true performance regardless of the resource type. This
should include the resources ability to quickly respond to system disturbances including voltage and frequency excursions.

Likes O
Dislikes 0



Christopher McKinnon - Eversource Energy - 1,3
Answer

Document Name

Comment

It is important to note that real-power producing IBR sites can include reactive-only inverter-based compensation as part of their design. Eversource
requests that the scope of this SAR include model verification of the models of these reactive-power-only IBRs (example: STATCOMS) as well as the
real-power-capable IBRs. The impact of a generating site on the performance of the transmission system is a result of the operation of both types of
IBRs. Additionally, other reactive-power-only resources such as synchronous condensers and SVCs should have requirements under these model
verification standards. Finally, NERC needs to define a new term - Resource Owners - since the term Generator Owners is commonly interpreted to
refer to the owners of watt-producing equipment whereas the MOD standards need to reflect model verification requirements for dynamic var-producing
equipment (synchronous condenders, SVCs, STATCOMs) also.

Likes O
Dislikes 0

Daniel Gacek - Exelon -1,3,5,6
Answer
Document Name

Comment

The scope of ltem b. should allow the drafting team to consider an exemption from the R2.1.1 model verification testing for generation resource types
that cannot perform the required tests or can only safely perform tests that are of no practical value.

Likes O
Dislikes 0

Elizabeth Davis - PIM Interconnection, L.L.C. - 2 - RF, Group Name ISO/RTO Council (IRC) Standards Review Committee (SRC)
Answer
Document Name

Comment

The IRC SRC agrees with proposed language in the SAR. However, we recommend that the SAR’s scope includes language that requires GOs to
provide modeling data to entities that have a reliability need and make a request. We feel this recommendation would properly align with the White
Paper’'s language suggesting these efforts would help produce quality models.

Likes O

Dislikes 0



Brandon Gleason - Electric Reliability Council of Texas, Inc. - 2
Answer
Document Name

Comment

None.

Likes O
Dislikes 0

Pamela Hunter - Southern Company - Southern Company Services, Inc. - 1,3,5,6 - SERC, Group Name Southern Company

Answer

Document Name

Comment

a) The indication of the ability of IBR facilities to ride through voltage and frequency excursions (large disturbances) is required to be communicated to
TPs \via recent changes to PRC-024 and does not need to be separately addressed in MOD-026 & MOD-027.

b) Performance of the field testing required to obtain a generating plant response to large system disturbance cannot be done. This inability raises
concerns that GOs may be forced to perform multiple, iterative model parameter estimations for each facility each time that a system disturbance
causes a facility to perform differently from the existing model.

c) Owerlap in the dynamic characteristics listed in the requirements of MOD-032 with the requirements of MOD-026 and MOD-027 exist. Some
consideration of eliminating the duplicative requirements should be done.

d) the transmission system interconnection requirements and interconnection agreements can be the sufficient and adequate governing regulation for
transmission planning groups to obtain necessary modeling information.

Likes O
Dislikes 0
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Project 2020-06 & 2020-02

Summary Response to SAR Comments | June 2021

Introduction

addressed below. Some comments have been reserved for consideration during the standard drafting
phase of the project. As the standard drafting phase begins, the financial impact question and risk will be
considered.

Industry raised concern of the practicality for validation of large-signal response testing for Inverter
Based Resources (IBR) if required within the standard.

The existing MOD-026/027 Standards do not explicitly require model verification using large-signal
disturbance tests. In the revised standard(s), the SDT will consider reasonable testing including alternate
means of model verification.

Given the change of generation mix (increase of IBRs) since the MOD-026/027 effective date, the
current 75MVA/100MVA thresholds for applicability is too high.
The SAR Detailed Description has added language to include a review of the Applicability sections.

Besides MOD-026/027, revisions to MOD-032 or MOD-033 could also be made to improve dynamic
model verification and model accuracy.

The SAR focuses on revisions to MOD-026/027 to include IBR model verification and clarify any important
differences from synchronous resources. Though MOD-032/033 are related, the SAR DT believes the
improvements can be achieved by revising MOD-026/027.

Questions/concerns about implementation plan(s) for MOD-026/027 R2 considering the ongoing
phased approach.

The SDT will propose a reasonable implementation plan inclusive of IBRs and dynamic reactive resources
that is considerate of current phased implementation MOD-026/027.

Revisions to MOD-026/027 are not necessary.
The Industry Need and Detailed Description sections articulate the need for revisions to MOD-026/027,
especially considering the increased usage of both IBR’s and transmission-connected reactive resources.

Consider adding requirement language to MOD-026/027 that a Registered Entity with a reliability
related need (such as a PC) can request model information from a GO, and the GO be obligated to
provide the information.

MOD-026/027 requires the GO to provide the TP verified modeling information. In addition, MOD-032
prescribes the Planning Coordinator (PC) & associated TPs to jointly develop dynamic modeling data
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requirements and reporting procedures for the PC’s planning area, which can then be requested of the
GO. Therefore, the SAR DT does not see a need to expand the obligations of the GO.

It is unclear whether MOD-026/027 are applicable to EMT models.
The SDT will review and determine if revisions to MOD-026/027 are needed to clarify language related to
EMT models.

(2020-02) There is needed definition or clarification of what is considered a transmission-connected
dynamic reactive resource (TCDRR).

The revised standard language and/or applicability will make clear what is meant by a transmission-
connected dynamic reactive resource and applicable MVA thresholds. The SAR allows the SDT to add,
modify or retire Glossary Terms.

(2020-02) Majority of comments advocate the combination of scopes for Projects 2020-02 and 2020-06
under a single drafting team for the sake of efficiency and consistency.

Project 2020-06 SAR DT intends to maintain and address the scope outlined in two separate SAR’s for
revisions to MOD-026 and MOD-027. Revisions to the remaining standards MOD-025, PRC-019, and PRC-
024 will be addressed by other drafting teams.

Resources
Project 2020-06 Verifications of Models and Data for Generators

e MOD-026-1 and MOD-027-1 SAR

e Industry Comments

Project 2020-02 Transmission-connected Reactive Dynamic Resources

e TCRSAR(MOD-026, MOD-027, MOD-025, PRC-019, PRC-024)

e Industry Comments

Project 2020-06 Verifications of Models and Data for Generators
Summary of Comments | May 2021 2


https://www.nerc.com/pa/Stand/Pages/Project-2020_06-Verifications-of-Models-and-Data-for-Generators.aspx
https://www.nerc.com/pa/Stand/Pages/Project-2020_06-Verifications-of-Models-and-Data-for-Generators.aspx
https://www.nerc.com/pa/Stand/Project_2020_06_Verifications_of_Models_and_Data_f/2020-06%20SAR%20IRPTF%20MOD-026-1%20and%20MOD-027-1_121620.pdf
https://www.nerc.com/pa/Stand/Project_2020_06_Verifications_of_Models_and_Data_f/2020-06_rawcomments_Word_011521.pdf
https://www.nerc.com/pa/Stand/Pages/Project_2020-02_Transmission-connected_Resources.aspx
https://www.nerc.com/pa/Stand/Pages/Project_2020-02_Transmission-connected_Resources.aspx
https://www.nerc.com/pa/Stand/202002_Transmissionconnected_Resources_DL/2020-02_TCR_SAR_03302020.pdf
https://www.nerc.com/pa/Stand/202002_Transmissionconnected_Resources_DL/2020-02_TCR_SAR_03302020.pdf
https://www.nerc.com/pa/Stand/202002_Transmissionconnected_Resources_DL/2020-02_TCR_SAR_Comments_Received_05132020.pdf
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Unofficial Nomination Form
Project 2020-06 Verification of Models and Data for Generators
Standard Authorization Request Drafting Team

drafting team members by 8 p.m. Eastern, Thursday, January 14, 2021. This unofficial version is provi
to assist nominees in compiling the information necessary to submit the electronic form.

Additional information is available on the project page. If you have questions, contact Senior Standards
Developer, Chris Larson (via email), or at 404-446-9708.

By submitting a nomination form, you are indicating your willingness and agreement to actively
participate in face-to-face meetings and conference calls.

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.

Background

The NERC Inverter-based Resource (IBR) Performance Task Force (IRPTF) undertook an effort to perform a
comprehensive review of all NERC Reliability Standards to determine if there were any potential gaps or
improvements. The IRPTF identified several issues as part of this effort and documented its findings and
recommendations in the “IRPTF Review of NERC Reliability Standards White Paper,” which was approved
in March 2020 by the Operating Committee and the Planning Committee (now part of the Reliability and
Security Technical Committee (RSTC)). Among the findings noted in the white paper, the IRPTF identified
issues with MOD-026-1 and MOD-027-1 that should be addressed. The RSTC endorsed the SAR on June
10, 2020.

Consistent with the IRPTF recommendations, the scope of the proposed SAR includes revisions to NERC
Reliability Standards MOD-026-1 and MOD-027-1. Standards MOD-026-1 and MOD-027- 1 require, among
other things, Generator Owners to provide verified dynamic models to their Transmission Planner for the
purposes of power system planning studies. Both standards contain language that is specific to
synchronous generators that is not applicable to IBRs. The IRPTF recommended revisions to clarify the
applicable requirements for synchronous generators and IBRs. As such, the SAR proposes revisions to
MOD-026-1 and MOD-027-1 to clarify requirements related to IBRs and to require sufficient model
verification to ensure accurate generator representation in dynamic simulations. The Standards
Committee accepted the IRPTF SAR and authorized posting at its September 24, 2020 meeting.

Project 2020-02 Transmission-connected Dynamic Reactive Resources SAR was posted from March 30 to
May 13, 2020, and members of a SAR DT were solicited. However, Project 2020-02 was paused
indefinitely, and a SAR DT was not appointed. Subsequently, a second SAR involving similar standards,

RELIABILITY | RESILIENCE | SECURITY



https://nerc.checkboxonline.com/3100CD22-8A84-4D12-9A38-91BF308E9D9A
https://www.nerc.com/pa/Stand/Pages/Project-2020_06-Verifications-of-Models-and-Data-for-Generators.aspx
mailto:chris.larson@nerc.net?subject=Project%202020-01%20

NERC

e ]
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATION

namely MOD-026 and MOD-027, was being drafted by the IRPTF and approved for posting in September
2020 by the Standards Committee. The Project 2020-06 Verifications of Models and Data for Generators
SAR will be posted for industry comment, and additional nominees with MOD-026/027 background will be
sought. A single SAR DT will be charged with determining whether to combine the two projects and
drafting a combined SAR.

Standard(s) affected: MOD-026, MOD-027

Drafting Team activities include participation in technical conferences, stakeholder communications
and outreach events, periodic drafting team meetings and conference calls. Approximately one face-
to-face meeting per quarter can be expected (on average three full working days each meeting) with
conference calls scheduled as needed to meet the agreed-upon timeline the drafting team sets forth.
NERC is seeking individuals who possess experience in the following areas:

e Developing and verifying models involving Inverter Based Resources (IBR) and synchronous
generators used in long-term planning assessments

e Understanding the large disturbance behavior of IBRs, modelling parameters associated with
voltage control behavior during large disturbance conditions, and the associated verification
methods and practices for IBRs

e Developing and verifying dynamic models used in long-term planning assessments, specifically
for transmission-connected reactive resources*

e Modeling and studying transmission-connected reactive devices during interconnection
studies or long-term planning assessments

o Performing equipment capability testing for transmission-connected reactive devices and
rotating machines

e Understanding the large disturbance behavior of transmission-connected reactive devices,
particularly the power electronic controls that govern the performance of these devices during
abnormal grid conditions

* Transmission-connected reactive resources generally refers to FACTS (Flexible AC Transmission
System) devices such as Static Var Compensators (SVCs) and Static Synchronous Compensator
(STATCOMs) as well as other power-electronic devices that fall in this category such as HVDC circuits
and synchronous condensers.

Name:

Organization:

Address:

Unofficial Nomination Form
Project 2020-06 Verification of Models and Data for Generators | December 2020 2
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Telephone:

Email:

Please briefly describe your experience and qualifications to serve on the requested SAR 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):
D No prior NERC SAR or standard drafting team.
|:| Prior experience on the following team(s):

Acknowledgement that the nominee has read and understands both the NERC Participant Conduct
Policy and the Standard Drafting Team Scope documents, available on NERC Standards Resources.

[ ] Yes, the nominee has read and understands these documents.

Select each NERC Region in which you have experience relevant to the Project for which you are

volunteering:

[ ]MRO [ ] SERC [ ] NA - Not Applicable
[ ]NPCC [ ] Texas RE

[ |RF [ ] wEcc

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

L O OO O 0] O

7 — Large Electricity End Users

Unofficial Nomination Form
Project 2020-06 Verification of Models and Data for Generators | December 2020 3
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8 — Small Electricity End Users

9 — Federal, State, and Provincial Regulatory or other Government Entities

10 — Regional Reliability Organizations and Regional Entities

NA — Not Applicable

Hmjnn

Unofficial Nomination Form
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Select each Function® in which you have current or prior expertise:

|:| Balancing Authority |:| Transmission Operator

|:| Compliance Enforcement Authority |:| Transmission Owner

[ ] Distribution Provider [ ] Transmission Planner

|:| Generator Operator |:| Transmission Service Provider
D Generator Owner D Purchasing-selling Entity

D Interchange Authority D 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: Email:
Name: Telephone:
Organization: Email:

Provide the name and contact information of your immediate supervisor or a member of your

management who can confirm your organization’s willingness to support your active participation.

Name: Telephone:

Title: Email:

1 These functions are defined in the NERC Functional Model, which is available on the NERC web site.

Unofficial Nomination Form
Project 2020-06 Verification of Models and Data for Generators | December 2020 5
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Standards Announcement
Project2020-06 Verifications of Models and Data for Generatars

Nomination Period Open through January 14, 2021

Now Available

Nominations are beingsought for SAR drafting team membersthrough 8 p.m. Eastern, Thursday,
January 14, 2021.

Use the electronicform to submit a nomination. Contact Linda Jenkins regardingissues usingthe
electronicform. An unofficial Word version of the nominationform is posted on the Standard
Drafting Team Vacancies page and the project page.

By submittinga nomination form, you are indicating your willingness and agreement to actively
participate in face-to-face meetings and conference calls. The time commitment for this projectis
expectedto be one face-to-face meetings perquarter (on average two full working days each
meeting) with conference calls scheduled as needed to meetthe agreed upon timeline the team sets
forth. Face-to-face meetings will be conducted only when CDC health guidelines permit. Team
members may also have side projects, eitherindividually or by sub-group, to presentfor discussion
and review. Lastly, an important component of the team effortis outreach. Members of the team
will be expectedto conduct industry outreach during the development process to support a
successful ballot.

Previous draftingteam experience is beneficial but not required. See the project page and nomination
form for additional information.

Background

Project 2020-02 Transmission-connected Dynamic Reactive Resources SAR was posted from March 30 to
May 13, 2020, and members of a SAR DT were solicited. However, Project 2020-02 was paused
indefinitely, and a SAR DT was not appointed. Subsequently, asecond SAR involving similarstandards,
namely MOD-026 and MOD-027, was beingdrafted by the IRPTF and approved for postingin September
2020 by the Standards Committee. The Project 2020-06 Verifications of Models and Data for Generators
SAR will be posted for industry comment, and additional nominees with MOD-026/027 background will
be sought. A single SARDT will be charged with determiningwhetherto combine the two projects and
drafting a combined SAR.

Next Steps
The Standards Committee is expected to appoint membersto the Project 2020-06 SAR drafting teamin

March 2021. Nominees will be notified shortly afterthey have been appointed.
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For more information on the Standards Development Process, referto the Standard Processes
Manual.

Subscribe to this project's observer mailinglist by selecting "NERC Email Distribution Lists" from the
"Service" drop-down menu and specify “Project 2020-06 Verifications of Models and Data for Generators” in
the Description Box. For more information or assistance, contact Senior Standards Developer, Chris Larson

(viaemail) or at 404-446-9708

North American Electric Reliability Corporation
3353 Peachtree Rd, NE
Suite 600, North Tower
Atlanta, GA30326
404-446-2560 | www.nerc.com

Standards Announcement | Project 2020-06 Verifications of Models and Data for Generators
December 16,2020 2
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Standard Authorization Request (SAR)

Complete and submit this form, with attachment(s) The North American Electric Reliability Corpor i
to the NERC Help Desk. Upon entering the Captcha, (NERC) welcomes suggestions to igap

please type in your contact information, and attach reliability of the bulk power system t ough
the SAR to your ticket. Once submitted, you will improved Reliability Standards.

receive a confirmation number which you can use
to track your request.

. Requested information

SAR Title: MOD-026-1 Verification of Models and Data for Generator Excitation
Control System or Plant Volt/Var Control Functions, MOD-027-1
Verification of Models and Data for Turbine/Governor and Load Control
or Active Power/Frequency Control Functions

Date Submitted: May 12, 2021

SAR Requester

Name: Brad Marszalkowski (chair)

Organization: | Project 2020-06 SAR Drafting Team; original SAR submitted by IRPTF (06/10/2020)
Telephone: 413-535-4050 | Email: | bmarszalkowski@iso-ne.com

SAR Type (Check as many as apply)

|E New Standard |:| Imminent Action/ Confidential Issue (SPM
X Revision to Existing Standard Section 10)

[ ] Add, Modify or Retire a Glossary Term [ ] Vvariance development or revision

|:| Withdraw/retire an Existing Standard |:| Other (Please specify)

Justification for this proposed standard development project (Check all that apply to help NERC
prioritize development)

|:| Regulatory Initiation

|:| Emerging Risk (Reliability Issues Steering
Committee) Identified

|:| Reliability Standard Development Plan
Industry Need (What Bulk Electric System (BES) reliability benefit does the proposed project provide?):
The NERC Inverter-based Resource Performance Task Force (IRPTF) undertook an effort to perform a
comprehensive review of all NERC Reliability Standards to determine if there were any potential gaps or
improvements based on the work and findings of the IRPTF. The IRPTF identified several issues as part
of this effort and documented its findings and recommendations in a white paper. The IRPTF Review of
NERC Reliability Standards White Paper was approved by the Operating Committee and the Planning
Committee in March 2020. Among the findings noted in the white paper, the IRPTF identified issues
with MOD-026-1 and MOD-027-1 that should be addressed.

X] NERC Standing Committee Identified
[ ] Enhanced Periodic Review Initiated
X Industry Stakeholder Identified

MOD-026-1 and MOD-027-1 require, among other things, GOs to provide verified dynamic models to their
Transmission Planner (TP) for the purposes of power system planning studies. Both standards contain
language that is specific to synchronous generators and is not applicable to inverter-based resources

RELIABILITY | RESILIENCE | SECURITY
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Requested information

(IBRs). For example, sub-requirement 2.1.3 in MOD-026-1 states that each verification shall include
“model structure and data including, but not limited to reactance, time constants, saturation factors, total
rotational inertia...” The standards should be revised to clarify the applicable requirements for
synchronous generators and IBRs. For example, total rotational inertia should not be required for IBRs,
while voltage ride-through control settings should only be required of IBRs and not synchronous
generators.

Additionally, to some degree, all dynamic model parameters affect the response of a represented

resource in dynamic simulations performed by power engineers. Accurate model response is required for

the engineers to adequately study system conditions. Hence, it is crucial that all parameters in a model
be verified in some way. However, a significant number of parameters in the models are not verified in
the typical verification tests used to comply with MOD-026-1 and MOD-027-1.

Purpose or Goal (How does this proposed project provide the reliability-related benefit described

above?):

This SAR proposes to revise MOD-026-1 and MOD-027-1 and/or create a new standard to clarify

requirements related to IBRs and to require sufficient model verification to ensure accurate generator

representation in dynamic simulations.

Project Scope (Define the parameters of the proposed project):

a. Revise or develop requirements that provide Generator Owners (GO) needed direction to provide
verified generating unit and/or generating plant resource models that can be used that reflect
resource performance regardless of the resource type.

b. Revise or develop requirements that provide Transmission Planners (TP) latitude and flexibility to
specify the usability criteria of models submitted by the GO.

Detailed Description (Describe the proposed deliverable(s) with sufficient detail for a drafting team to

execute the project. If you propose a new or substantially revised Reliability Standard or definition,

provide: (1) a technical justification® which includes a discussion of the reliability-related benefits of
developing a new or revised Reliability Standard or definition, and (2) a technical foundation document

(e.g., research paper) to guide development of the Standard or definition):

The SDT will address the following deliverables:

1) Review, and if necessary, update MOD-026/027 to be inclusive of IBRs with focus on the following:
a) Applicability section(s)

b) Similar to R2.1, identify what the Responsible Entity (GO) should provide for verifications plant-
level and inverter-level model parameters, to include but not limited to documentation,
equipment information, model structure and data, and compensation settings

c) Other sections of MOD-026/027 pertinent to verification of models including periodicity

2) Review, and if necessary, update MOD-026/027 to clarify language for model verification of all
resources types, including synchronous, IBRs, or any combination thereof.

3) Review, and if necessary, update requirement language to improve accuracy and usability of models.

4) In the alternative, develop a new MOD reliability standard that addresses the above.

1 The NERC Rules of Procedure require a technical justification for new or substantially revised Reliability Standards. Please attach pertinent
information to this form before submittal to NERC.

Standard Authorization Request (SAR) 2
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Requested information

NERC MOD-026-1 focuses on verification of data for generator excitation control system or plant volt/var
control functions, and MOD-027-1 focuses on verification of data for turbine-governor and load control
or active power-frequency control functions. Specifically, MOD-026-1 states in footnote 1 that the
excitation control system for aggregate generating plants (i.e., wind and solar PV) includes the volt/var
control system including the voltage regulator and reactive power control system controlling and
coordinating plant voltage and associated reactive capable resources. This language is slightly ambiguous
on whether the verification activities include the inverter-level parameter values of the dynamic models.
Various testing engineers and entities have stated that they are uncertain as to whether the standard
applies to the plant-level parameters or the aggregate representation of the inverter-level settings.

Most commonly, verification test reports for inverter-based resources involve a small set of small
disturbance tests including, but not limited to, the following:

e Capacitor switching test
e Plant-level voltage or reactive power reference step test
e Plant-level frequency reference step test

e Plant-level frequency play-in or step test

These tests do not perturb the generating resource such that the parameter values that dictate the large
disturbance behavior of the resource are verified in any way. While some incorrect model parameters
may be identified during these tests, the tests do not verify that the parameters selected for the model
accurately capture the full dynamic behavior of the resource. This gives a false impression to TPs and PCs
that the full set of parameters are verified for use in planning studies.

This issue is one of the predominant reasons why ride-through operation modes such as momentary
cessation were able to persist and promulgate in IBRs without the knowledge of planners and system
operators until the Blue Cut Fire and Canyon 2 Fire events exposed them. The dynamic models did not
accurately represent this large disturbance behavior due to the model deficiency and because certain key
parameters that govern large disturbance response were incorrectly parameterized. However, many of
the same plants that entered momentary cessation mode during these events were able to provide
verification reports that demonstrated that the small disturbance behavior driven mainly by plant-level
control settings reasonably matched modeled performance in compliance with these standards.

Cost Impact Assessment, if known (Provide a paragraph describing the potential cost impacts associated
with the proposed project):

The SAR proposes to clarify and address gaps in the requirements in MOD-026-1 and MOD-027-1. The
cost impact is unknown.

Please describe any unique characteristics of the BES facilities that may be impacted by this proposed
standard development project (e.g., Dispersed Generation Resources):

The abovementioned reliability gap exists for both synchronous generators and IBRs. However, it is
potentially more severe for IBRs since their behavior is based more on programmable control functions

Standard Authorization Request (SAR) 3
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than for synchronous generators which have behavior that is based more on the physical characteristics
of the machine. Additionally, the IRPTF noted that it is not feasible to stage large disturbances for
verification purposes, so other methods for verification of model performance under large disturbance
conditions may need to be developed.

To assist the NERC Standards Committee in appointing a drafting team with the appropriate members,
please indicate to which Functional Entities the proposed standard(s) should apply (e.g., Transmission
Operator, Reliability Coordinator, etc. See the most recent version of the NERC Functional Model for
definitions):

Transmission Planner, Generator Owner, Planning Coordinator

Do you know of any consensus building activities? in connection with this SAR? If so, please provide any
recommendations or findings resulting from the consensus building activity.

This issue was captured in the IRPTF Review of NERC Reliability Standards White Paper which was
approved by the Operating Committee and the Planning Committee. Additionally, the issue was
discussed in the IRPTF-produced “Improvements to Interconnection Requirements for BPS-Connected
Inverter-Based Resources” reliability guideline.

Are there any related standards or SARs that should be assessed for impact as a result of this proposed
project? If so, which standard(s) or project number(s)?

Yes, Project 2020-02 Transmission-connected Dynamic Reactive Resources may have overlapping scope.
Are there alternatives (e.g., guidelines, white paper, alerts, etc.) that have been considered or could
meet the objectives? If so, please list the alternatives.

The IRPTF did not identify any alternatives since there are gaps in the existing language for MOD-026-1
and MOD-027-1 that need to be resolved.

Reliability Principles |
Does this proposed standard development project support at least one of the following Reliability
Principles (Reliability Interface Principles)? Please check all those that apply.

& 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.

|:| 2. 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.

3. Information necessary for the planning and operation of interconnected bulk power systems

|E shall be made available to those entities responsible for planning and operating the systems
reliably.

|:| 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.

2 Consensus building activities are occasionally conducted by NERC and/or project review teams. They typically are conducted to obtain
industry inputs prior to proposing any standard development project to revise, or develop a standard or definition.

Standard Authorization Request (SAR) 4
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Reliability Principles |
D 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.

Market Interface Principles \

Does the proposed standard development project comply with all of the following Enter
Market Interface Principles? (yes/no)
1. A reliability standard shall not give any market participant an unfair competitive Ves
advantage.
2. Areliability standard shall neither mandate nor prohibit any specific market Ves
structure.
3. Areliability standard shall not preclude market solutions to achieving compliance Ves
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

access commercially non-sensitive information that is required for compliance
with reliability standards.

or Potential Regional or Interconnection Variances
Region(s)/ Explanation
Interconnection

None N/A

For Use by NERC Only

SAR Status Tracking (Check off as appropriate).

|X| Draft SAR reviewed by NERC Staff [ ] Final SAR endorsed by the SC

|X| Draft SAR presented to SC for acceptance |:| SAR assigned a Standards Project by NERC

|X| DRAFT SAR approved for posting by the SC | [ ] SAR denied or proposed as Guidance document

Version History

Version Date Owner Change Tracking
1 June 3, 2013 Revised
1 August 29, 2014 Standards Information Staff | Updated template
2 January 18, 2017 Standards Information Staff | Revised

Standard Authorization Request (SAR) 5
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2 June 28, 2017 Standards Information Staff | Updated template

3 February 22, 2019 | Standards Information Staff | Added instructions to submit via Help
Desk

4 February 25, 2020 | Standards Information Staff | Updated template footer
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Standard Authorization Request (SAR)

Complete and submit this form, with attachment(s) The North American Electric Reliability Corpor i
to the NERC Help Desk. Upon entering the Captcha, (NERC) welcomes suggestions to igap

please type in your contact information, and attach reliability of the bulk power system t ough
the SAR to your ticket. Once submitted, you will improved Reliability Standards.

receive a confirmation number which you can use
to track your request.

. Requested information

SAR Title: MOD-026-1 Verification of Models and Data for Generator Excitation
Control System or Plant Volt/Var Control Functions, MOD-027-1
Verification of Models and Data for Turbine/Governor and Load Control
or Active Power/Frequency Control Functions

Date Submitted: May 12, 2021

SAR Requester

Name: Brad Marszalkowski (chair)

Organization: | Project 2020-06 SAR Drafting Team; original SAR submitted by IRPTF (06/10/2020)
Telephone: 413-535-4050 ‘ Email: ‘ bmarszalkowski@iso-ne.com

SAR Type (Check as many as apply)

X] New Standard [ ] Imminent Action/ Confidential Issue (SPM
X Revision to Existing Standard Section 10)

[ ] Add, Modify or Retire a Glossary Term [ ] Vvariance development or revision

|:| Withdraw/retire an Existing Standard |:| Other (Please specify)

Justification for this proposed standard development project (Check all that apply to help NERC
prioritize development)

|:| Regulatory Initiation

|:| Emerging Risk (Reliability Issues Steering
Committee) Identified

|:| Reliability Standard Development Plan
Industry Need (What Bulk Electric System (BES) reliability benefit does the proposed project provide?):
The NERC Inverter-based Resource Performance Task Force (IRPTF) undertook an effort to perform a
comprehensive review of all NERC Reliability Standards to determine if there were any potential gaps or
improvements based on the work and findings of the IRPTF. The IRPTF identified several issues as part
of this effort and documented its findings and recommendations in a white paper. The IRPTF Review of
NERC Reliability Standards White Paper was approved by the Operating Committee and the Planning
Committee in March 2020. Among the findings noted in the white paper, the IRPTF identified issues
with MOD-026-1 and MOD-027-1 that should be addressed.

X] NERC Standing Committee Identified
[ ] Enhanced Periodic Review Initiated
X Industry Stakeholder Identified

MOD-026-1 and MOD-027-1 require, among other things, GOs to provide verified dynamic models to their
Transmission Planner (TP) for the purposes of power system planning studies. Both standards contain
language that is specific to synchronous generators and is not applicable to inverter-based resources

RELIABILITY | RESILIENCE | SECURITY
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Requested information

(IBRs). For example, sub-requirement 2.1.3 in MOD-026-1 states that each verification shall include
“model structure and data including, but not limited to reactance, time constants, saturation factors, total
rotational inertia...” The standards should be revised to clarify the applicable requirements for
synchronous generators and IBRs. For example, total rotational inertia should not be required for IBRs,
while voltage ride-through control settings should only be required of IBRs and not synchronous
generators.

Additionally, to some degree, all dynamic model parameters affect the response of a represented
resource in dynamic simulations performed by power engineers. Accurate model response is required for
the engineers to adequately study system conditions. Hence, it is crucial that all parameters in a model
be verified in some way. However, a significant number of parameters in the models are not verified in
the typical verification tests used to comply with MOD-026-1 and MOD-027-1. Ferexample—thetest

Purpose or Goal (How does this proposed project provide the reliability-related benefit described
above?):

This SAR proposes to revise MOD-026-1 and MOD-027-1 and/or create a new standard to clarify
requirements related to IBRs and to require sufficient model verification to ensure accurate generator
representation in dynamic simulations.

Project Scope (Define the parameters of the proposed project):

Theproposed-scope-of thisprojectisasfollows:

a. Revise or develop requirements that provide Generator Owners (GO) needed direction to provide

verified generating unit and/or generating plant resource models that can be used that reflect
resource performance regardless of the resource type.
b. Revise or develop requirements that provide Transmission Planners (TP) latitude and flexibility to
specify the usability criteria of models submitted by the GO.
Detailed Description (Describe the proposed deliverable(s) with sufficient detail for a drafting team to
execute the project. If you propose a new or substantially revised Reliability Standard or definition,
provide: (1) a technical justification® which includes a discussion of the reliability-related benefits of
developing a new or revised Reliability Standard or definition, and (2) a technical foundation document
(e.g., research paper) to guide development of the Standard or definition):
The SDT will address the following deliverables:
1) Review, and if necessary, update MOD-026/027 to be inclusive of IBRs with focus on the following:
a) Applicability section(s)

1 The NERC Rules of Procedure require a technical justification for new or substantially revised Reliability Standards. Please attach pertinent
information to this form before submittal to NERC.

Standard Authorization Request (SAR) 2
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Requested information

b) Similar to R2.1, identify what the Responsible Entity (GO) should provide for verifications plant-
level and inverter-level model parameters, to include but not limited to documentation,
equipment information, model structure and data, and compensation settings

c) Other sections of MOD-026/027 pertinent to verification of models including periodicity

2) Review, and if necessary, update MOD-026/027 to clarify language for model verification of all
resources types, including synchronous, IBRs, or any combination thereof.

3) Review, and if necessary, update requirement language to improve accuracy and usability of models.

4) In the alternative, develop a new MOD reliability standard that addresses the above.

NERC MOD-026-1 focuses on verification of data for generator excitation control system or plant volt/var
control functions, and MOD-027-1 focuses on verification of data for turbine-governor and load control
or active power-frequency control functions. Specifically, MOD-026-1 states in footnote 1 that the
excitation control system for aggregate generating plants (i.e., wind and solar PV) includes the volt/var
control system including the voltage regulator and reactive power control system controlling and
coordinating plant voltage and associated reactive capable resources. This language is slightly ambiguous
on whether the verification activities include the inverter-level parameter values of the dynamic models.
Various testing engineers and entities have stated that they are uncertain as to whether the standard
applies to the plant-level parameters or the aggregate representation of the inverter-level settings.

Most commonly, verification test reports for inverter-based resources involve a small set of small
disturbance tests including, but not limited to, the following:

e Capacitor switching test
e Plant-level voltage or reactive power reference step test
e Plant-level frequency reference step test

e Plant-level frequency play-in or step test

These tests do not perturb the generating resource such that the parameter values that dictate the large
disturbance behavior of the resource are verified in any way. While some incorrect model parameters
may be identified during these tests, the tests do not verify that the parameters selected for the model
accurately capture the full dynamic behavior of the resource. This gives a false impression to TPs and PCs
that the full set of parameters are verified for use in planning studies.

This issue is one of the predominant reasons why ride-through operation modes such as momentary
cessation were able to persist and promulgate in IBRs without the knowledge of planners and system
operators until the Blue Cut Fire and Canyon 2 Fire events exposed them. The dynamic models did not
accurately represent this large disturbance behavior due to the model deficiency and because certain key
parameters that govern large disturbance response were incorrectly parameterized. However, many of
the same plants that entered momentary cessation mode during these events were able to provide
verification reports that demonstrated that the small disturbance behavior driven mainly by plant-level
control settings reasonably matched modeled performance in compliance with these standards.
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Cost Impact Assessment, if known (Provide a paragraph describing the potential cost impacts associated
with the proposed project):

The SAR proposes to clarify and address gaps in the requirements in MOD-026-1 and MOD-027-1. The
cost impact is unknown.

Please describe any unique characteristics of the BES facilities that may be impacted by this proposed
standard development project (e.g., Dispersed Generation Resources):

The abovementioned reliability gap exists for both synchronous generators and IBRs. However, it is
potentially more severe for IBRs since their behavior is based more on programmable control functions
than for synchronous generators which have behavior that is based more on the physical characteristics
of the machine. Additionally, the IRPTF noted that it is not feasible to stage large disturbances for
verification purposes, so other methods for verification of model performance under large disturbance
conditions may need to be developed.

To assist the NERC Standards Committee in appointing a drafting team with the appropriate members,
please indicate to which Functional Entities the proposed standard(s) should apply (e.g., Transmission
Operator, Reliability Coordinator, etc. See the most recent version of the NERC Functional Model for
definitions):

Transmission Planner, Generator Owner, Planning Coordinator

Do you know of any consensus building activities? in connection with this SAR? If so, please provide any
recommendations or findings resulting from the consensus building activity.

This issue was captured in the IRPTF Review of NERC Reliability Standards White Paper which was
approved by the Operating Committee and the Planning Committee. Additionally, the issue was
discussed in the IRPTF-produced “Improvements to Interconnection Requirements for BPS-Connected
Inverter-Based Resources” reliability guideline.

Are there any related standards or SARs that should be assessed for impact as a result of this proposed
project? If so, which standard(s) or project number(s)?

Yes, Project 2020-02 Transmission-connected Dynamic Reactive Resources may have overlapping scope.
Are there alternatives (e.g., guidelines, white paper, alerts, etc.) that have been considered or could
meet the objectives? If so, please list the alternatives.

The IRPTF did not identify any alternatives since there are gaps in the existing language for MOD-026-1
and MOD-027-1 that need to be resolved.

Does this proposed standard development project support at least one of the following Reliability

Principles (Reliability Interface Principles)? Please check all those 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.

|:| 2. 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.

2 Consensus building activities are occasionally conducted by NERC and/or project review teams. They typically are conducted to obtain
industry inputs prior to proposing any standard development project to revise, or develop a standard or definition.
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3. 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.

4. Plans for emergency operation and system restoration of interconnected bulk power systems
shall be developed, coordinated, maintained and implemented.

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.

Market Interface Principles |

T Y O 4

Does the proposed standard development project comply with all of the following Enter
Market Interface Principles? (yes/no)
1. Arreliability standard shall not give any market participant an unfair competitive Ves
advantage.
2. A-reliability standard shall neither mandate nor prohibit any specific market Ves
structure.
3. Avrreliability standard shall not preclude market solutions to achieving compliance Ves
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 Ves

access commercially non-sensitive information that is required for compliance
with reliability standards.

ied Existing or Potential Regional or Interconnection Variances
Region(s)/ Explanation
Interconnection

None N/A

For Use by NERC Only

SAR Status Tracking (Check off as appropriate).

X Draft SAR reviewed by NERC Staff [ ] Final SAR endorsed by the SC

& Draft SAR presented to SC for acceptance D SAR assigned a Standards Project by NERC

|E DRAFT SAR approved for posting by the SC | [ ] SAR denied or proposed as Guidance document
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Standard Authorization Request (SAR)

Complete and please email this form, with
attachment(s) to: sarcomm@nerc.net

power system through improved Reliability Standards.

Requested information

SAR Title: Applicability revisions for transmission connected dynamic reactive
resources

Date Submitted: May 21, 2021

SAR Requester

Name: Brad Marszalkowski (chair)

Organization: | Project 2020-06 SAR Drafting Team; original submitted by Hari Singh (SAMS)

Telephone: 413-535-4050 ‘ Email: ‘ bmarszalkowski@iso-ne.com

SAR Type (Check as many as apply)

|E New Standard |:| Imminent Action/ Confidential Issue (SPM

X] Revision to Existing Standard Section 10)

|X| Add, Modify or Retire a Glossary Term |:| Variance development or revision

|:| Withdraw/retire an Existing Standard |:| Other (Please specify)

Justification for this proposed standard development project (Check all that apply to help NERC
prioritize development)

D Regula.tory !n|t|at|c?n . . |E NERC Standing Committee Identified
|:| Emerging Risk (Reliability Issues Steering |:| Enhanced Periodic Review Initiated
Committee) Identified |:| Industry Stakeholder Identified

|:| Reliability Standard Development Plan
Industry Need (What Bulk Electric System (BES) reliability benefit does the proposed project provide?):
Dynamic reactive resources used to provide Essential Reliability Services (ERS) in the BES include
generation resources (rotating machine and inverter-based) as well as transmission connected dynamic
reactive resources (power-electronics based). Existing reliability standards for verifying the capability,
modeling and performance of dynamic reactive resources are only applicable to Facilities comprising
generation resources. Augmenting the applicability of these standards to include (non-generation)
transmission-connected reactive resources — both rotating machine (i.e. synchronous condenser) and
power-electronics based — will enhance the BES reliability by ensuring that the capability, models and
performance is verified and validated for all varieties of dynamic reactive resources utilized in providing
ERS in the BES.

Purpose or Goal (How does this proposed project provide the reliability-related benefit described
above?):

Augment the “Applicability — Facilities” and “Applicability-Functional Entities” sections in MOD-026 and
MOD-027 reliability standards to address (non-generation) transmission-connected dynamic reactive
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Requested information

resources — both rotating machine (i.e. synchronous condenser) and power-electronics based. Also
modify Requirements (including applicable attachments) as needed to ensure they continue to address
the additional Facilities. As needed, also define new Glossary Terms for all or some of the transmission-
connected dynamic reactive devices noted in the SAMS white-paper “Transmission Connected Dynamic
Reactive Resources — Assessment of Applicability in Reliability Standards”.

Project Scope (Define the parameters of the proposed project):

Revise the “Applicability — Facilities” section, “Applicability — Functional Entities” section, and
Requirements (including applicable attachments) as needed in MOD-026 and MOD-027 reliability
standards to comprehensively address all varieties of transmission-connected dynamic reactive
resources that are utilized in providing ERS in the BES.

Detailed Description (Describe the proposed deliverable(s) with sufficient detail for a drafting team to
execute the project. If you propose a new or substantially revised Reliability Standard or definition,
provide: (1) a technical justification'which includes a discussion of the reliability-related benefits of
developing a new or revised Reliability Standard or definition, and (2) a technical foundation document
(e.g. research paper) to guide development of the Standard or definition):

The “Applicability — Facilities” and “Applicability-Functional Entities” sections in MOD-026 and MOD-027
reliability standards will be revised to address (non-generation) transmission-connected dynamic
reactive resources (TCDRR) based on the recommendations summarized in Table 1 of the SAMS white-
paper “Transmission Connected Dynamic Reactive Resources — Assessment of Applicability in Reliability
Standards”. The white-paper also provides the technical justifications for the recommended revisions
and the associated reliability benefits.

The SDT will address the following deliverables:
1. Review, and if necessary, update MOD-026/027 to be inclusive of TCDRR with focus on the
following:

a. Applicability section(s)

b. Similar to R2.1, identify what the Responsible Entity (TO) should provide for verifications
to include but not limited to documentation, equipment information, model structure and
data, and compensation settings

c. Other sections of MOD-026/027 pertinent to verification of models including periodicity

2. Review, and if necessary, update MOD-026/027 to clarify language for model verification of TCDRR
3. As needed, also define new Glossary Terms for TCDRR or related terms
4. In the alternative, develop a new MOD reliability standard that addresses the above.

Cost Impact Assessment, if known (Provide a paragraph describing the potential cost impacts associated
with the proposed project):

Please describe any unique characteristics of the BES facilities that may be impacted by this proposed
standard development project (e.g. Dispersed Generation Resources):

1 The NERC Rules of Procedure require a technical justification for new or substantially revised Reliability Standards. Please attach pertinent
information to this form before submittal to NERC.
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Power-electronics based transmission-connected reactive resources — also known as FACTS (Flexible AC
Transmission System) devices — such as: Static Var Compensator (SVC), Static Synchronous Compensator
(STATCOM), HVDC Links (LCC or VSC).

To assist the NERC Standards Committee in appointing a drafting team with the appropriate members,
please indicate to which Functional Entities the proposed standard(s) should apply (e.g. Transmission
Operator, Reliability Coordinator, etc. See the most recent version of the NERC Functional Model for
definitions):

Transmission Owners in addition to the existing Functional Entities

Do you know of any consensus building activities? in connection with this SAR? If so, please provide any
recommendations or findings resulting from the consensus building activity.

“Transmission Connected Dynamic Reactive Resources — Assessment of Applicability in Reliability
Standards” white-paper approved by SAMS members.

Are there any related standards or SARs that should be assessed for impact as a result of this proposed
project? If so which standard(s) or project number(s)?

PRC-019 SAR requested by SPCS and PRC-024 SAR requested by IRPTF

Are there alternatives (e.g. guidelines, white paper, alerts, etc.) that have been considered or could
meet the objectives? If so, please list the alternatives.

No viable alternatives were found by SAMS.

Does this proposed standard development project support at least one of the following Reliability

Principles (Reliability Interface Principles)? Please check all those that apply.

4 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.

2. 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.

3. 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.

4. Plans for emergency operation and system restoration of interconnected bulk power systems

shall be developed, coordinated, maintained and implemented.

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.

OO0 XxX|idl X |

2 Consensus building activities are occasionally conducted by NERC and/or project review teams. They typically are conducted to obtain
industry inputs prior to proposing any standard development project to revise, or develop a standard or definition.
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Market Interface Principles \

Does the proposed standard development project comply with all of the following Enter
Market Interface Principles? (yes/no)
1. Areliability standard shall not give any market participant an unfair competitive Ves
advantage.
2. Areliability standard shall neither mandate nor prohibit any specific market Ves
structure.
3. Areliability 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 Ves

access commercially non-sensitive information that is required for compliance
with reliability standards.

Identified Existing or Potential Regional or Interconnection Variances
Region(s)/ Explanation
Interconnection

e.g. NPCC

For Use by NERC Only

SAR Status Tracking (Check off as appropriate)

[ ] Final SAR endorsed by the SC

Draft SAR revi NERC Staff
L] raft SAR reviewed by Sta [ ] SAR assigned a Standards Project by NERC
[ ] DraftSAR presented to SC for acceptance (] SAR denied or proposed as Guidance

[ ] DRAFT SAR approved for posting by the SC

document
Version History
Version Date Owner Change Tracking
1 June 3, 2013 Revised
1 August 29, 2014 Standards Information Staff | Updated template
2 January 18, 2017 Standards Information Staff | Revised
2 June 28, 2017 Standards Information Staff | Updated template
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Standard Authorization Request (SAR)

Complete and please email this form, with
attachment(s) to: sarcomm@nerc.net

power system through improved Reliability Standards.

Requested information

SAR Title: Applicability revisions for transmission connected dynamic reactive
resources

Date Submitted: May 21, 2021

SAR Requester

Name: Brad Marszalkowski (chair)

Organization: | Project 2020-06 SAR Drafting Team; original submitted by Hari Singh (SAMS)

Telephone: 413-535-4050 ‘ Email: ‘ bmarszalkowski@iso-ne.com

SAR Type (Check as many as apply)

|E New Standard |:| Imminent Action/ Confidential Issue (SPM

X] Revision to Existing Standard Section 10)

|X| Add, Modify or Retire a Glossary Term |:| Variance development or revision

|:| Withdraw/retire an Existing Standard |:| Other (Please specify)

Justification for this proposed standard development project (Check all that apply to help NERC
prioritize development)

D Regula.tory !n|t|at|c?n . . |E NERC Standing Committee Identified
|:| Emerging Risk (Reliability Issues Steering |:| Enhanced Periodic Review Initiated
Committee) Identified |:| Industry Stakeholder Identified

|:| Reliability Standard Development Plan
Industry Need (What Bulk Electric System (BES) reliability benefit does the proposed project provide?):
Dynamic reactive resources used to provide Essential Reliability Services (ERS) in the BES include
generation resources (rotating machine and inverter-based) as well as transmission connected dynamic
reactive resources (power-electronics based). Existing reliability standards for verifying the capability,
modeling and performance of dynamic reactive resources are only applicable to Facilities comprising
generation resources. Augmenting the applicability of these standards to include (non-generation)
transmission-connected reactive resources — both rotating machine (i.e. synchronous condenser) and
power-electronics based — will enhance the BES reliability by ensuring that the capability, models and
performance is verified and validated for all varieties of dynamic reactive resources utilized in providing
ERS in the BES.

Purpose or Goal (How does this proposed project provide the reliability-related benefit described

above?):
Augment the “Applicability — Facilities” and “Applicability-Functional Entities” sections in MODB-025;
MOD-026, MOD-027,-PRE-049-and-PREC-024 reliability standards to address (non-generation)
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transmission-connected dynamic reactive resources — both rotating machine (i.e. synchronous
condenser) and power-electronics based. Also modify Requirements (including applicable attachments)
as needed to ensure they continue to address the additional Facilities. As needed, also define new
Glossary Terms for all or some of the transmission-connected dynamic reactive devices noted in the
SAMS white-paper “Transmission Connected Dynamic Reactive Resources — Assessment of Applicability
in Reliability Standards”.

Project Scope (Define the parameters of the proposed project):

Revise the “Applicability — Facilities” section, “Applicability — Functional Entities” section, and
Requirements (including applicable attachments) as needed in MGB-025; MOD-026, MOD-027, PRC-0849
and-PRC-024-reliability standards to comprehensively address all varieties of transmission-connected
dynamic reactive resources that are utilized in providing ERS in the BES.

Detailed Description (Describe the proposed deliverable(s) with sufficient detail for a drafting team to
execute the project. If you propose a new or substantially revised Reliability Standard or definition,
provide: (1) a technical justification'which includes a discussion of the reliability-related benefits of
developing a new or revised Reliability Standard or definition, and (2) a technical foundation document
(e.g. research paper) to guide development of the Standard or definition):

The “Applicability — Facilities” and “Applicability-Functional Entities” sections in MOB-025; MOD-026,
MOD-027, PRE-019-and-PRC-024-reliability standards will be revised to address (non-generation)
transmission-connected dynamic reactive resources (TCDRR) based on the recommendations
summarized in Table 1 of the SAMS white-paper “Transmission Connected Dynamic Reactive Resources
— Assessment of Applicability in Reliability Standards”. The white-paper also provides the technical
justifications for the recommended revisions and the associated reliability benefits.

The SDT will address the following deliverables:
1. Review, and if necessary, update MOD-026/027 to be inclusive of TCDRR with focus on the
following:

a. Applicability section(s)

b. Similar to R2.1, identify what the Responsible Entity (TO) should provide for verifications
to include but not limited to documentation, equipment information, model structure and
data, and compensation settings

c. Other sections of MOD-026/027 pertinent to verification of models including periodicity

2. Review, and if necessary, update MOD-026/027 to clarify language for model verification of TCDRR
3. As needed, also define new Glossary Terms for al-erseme-of-the-TCDRR or related terms. roted

am a ha NAdd on on da a¥a a aValla hao AN/ AL AWl a'
> v 2 s

4, Inthe alternative, develop a new MOD reliability standard that addresses the above.

Cost Impact Assessment, if known (Provide a paragraph describing the potential cost impacts associated
with the proposed project):

1 The NERC Rules of Procedure require a technical justification for new or substantially revised Reliability Standards. Please attach pertinent
information to this form before submittal to NERC.
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Please describe any unique characteristics of the BES facilities that may be impacted by this proposed
standard development project (e.g. Dispersed Generation Resources):

Power-electronics based transmission-connected reactive resources — also known as FACTS (Flexible AC
Transmission System) devices — such as: Static Var Compensator (SVC), Static Synchronous Compensator
(STATCOM), HVDC Links (LCC or VSC).

To assist the NERC Standards Committee in appointing a drafting team with the appropriate members,
please indicate to which Functional Entities the proposed standard(s) should apply (e.g. Transmission
Operator, Reliability Coordinator, etc. See the most recent version of the NERC Functional Model for
definitions):

Transmission Owners in addition to the existing Functional Entities

Do you know of any consensus building activities? in connection with this SAR? If so, please provide any
recommendations or findings resulting from the consensus building activity.

“Transmission Connected Dynamic Reactive Resources — Assessment of Applicability in Reliability
Standards” white-paper approved by SAMS members.

Are there any related standards or SARs that should be assessed for impact as a result of this proposed
project? If so which standard(s) or project number(s)?

PRC-019 SAR requested by SPCS and PRC-024 SAR requested by IRPTF

Are there alternatives (e.g. guidelines, white paper, alerts, etc.) that have been considered or could
meet the objectives? If so, please list the alternatives.

No viable alternatives were found by SAMS.

Does this proposed standard development project support at least one of the following Reliability

Principles (Reliability Interface Principles)? Please check all those that apply.

& 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.

2. 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.

3. 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.

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.

OX O XK

2 Consensus building activities are occasionally conducted by NERC and/or project review teams. They typically are conducted to obtain
industry inputs prior to proposing any standard development project to revise, or develop a standard or definition.
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Reliability Principles
[ ]| 8. Bulk power systems shall be protected from malicious physical or cyber attacks.

Market Interface Principles |

Does the proposed standard development project comply with all of the following Enter
Market Interface Principles? (yes/no)
1. Areliability standard shall not give any market participant an unfair competitive Ves
advantage.
2. Areliability standard shall neither mandate nor prohibit any specific market Ves
structure.

3. Avrreliability 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 Ves

access commercially non-sensitive information that is required for compliance
with reliability standards.

Identified Existing or Potential Regional or Interconnection Variances
Region(s)/ Explanation
Interconnection

e.g. NPCC

For Use by NERC Only

SAR Status Tracking (Check off as appropriate)

|:| Draft SAR reviewed by NERC Staff D Final SA.R endorsed by the SC.
|:| Draft SAR presented to SC for acceptance D SAR assigned a Standards Project by NERC
|:| DRAFT SAR approved for posting by the SC D SAR denied or proposed as Guidance

document
Version History
Version Date Owner Change Tracking
1 June 3, 2013 Revised
1 August 29, 2014 Standards Information Staff | Updated template
2 January 18, 2017 Standards Information Staff | Revised
2 June 28, 2017 Standards Information Staff | Updated template
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MOD-026-2 - Verification of Dynamic Models and Data for BES Connected Facilities

New or Modified Term(s) Used in NERC Reliability Standards

Background:

This section includes all new or modified terms used in the proposed standard that will be
included in the Glossary of Terms Used in NERC Reliability Standards upon applicable regulatory
approval. The terms proposed below are intended to be used in MOD-026-2 and other inverter-
based resource related standards.

Term(s):

Power Electronic Device (PED): Any device connected to the ac power system through a power
electronic interface that generates or transmits active power or reactive power, or absorbs
active power for the purposes of re-injecting it at a later time. This term excludes any load.

Inverter-Based Resource (IBR): Any source of electric power consisting of one or more Power
Electronic Devices (PEDs), that operates as a single resource, supplies primarily active power,
and connects to the Bulk Power System. An IBR plant/facility includes the Power Electronic
Devices, and the equipment designed primarily for delivering the power to a common point of
connection (e.g. step-up transformers, collector system(s), main power transformer(s), and
power plant controller(s)).

Technical Rationale and Considerations:

e A Power Electronic Device is inclusive of multiple technologies that use a power electronic
interface, and is not limited to generators. Power Electronic Device examples include type 3
wind generators, type 4 wind generators, solar photovoltaic inverters, battery energy
storage inverters, variable-speed pumped hydro inverter, high-voltage direct current
(HVDC) converters, static synchronous compensators (STATCOM), static VAR compensators
(SVC), and other inverter/converter connected FACTS devices, as these technologies are
also connected to the grid via a power electronic interface.

e Inverter-Based Resource examples include type 3 wind, type 4 wind, solar photovoltaic,
battery energy storage, and variable-speed pumped hydro. There is a desire by the SDT to
maintain a precedent that IBRs are considered “generating resources”, so the IBR term
includes the phrase “primarily supplies active power”. Therefore, an HVDC system or a
transmission-connected FACTS device (STATCOM, SVC, etc.) would not be considered an
IBR.

e NERC Glossary terms apply to use in NERC Reliability Standards. NERC has a different focus
than IEEE. "Power Electronic Device" was chosen as an alternative to the IEEE term "IBR
unit" to differentiate the two terms.

e There is a need to distinguish between the individual “device” and the “resource/facility” as
a whole, in order to allow the requirement language to be applied at device level or facility
level. Hence, the two definitions for PED and IBR. The phrase “IBR plant/facility" refers to a
facility in the common meaning.

e Battery energy storage system (BESS) will be considered as a PED/IBR independent of
whether or not the device is operating in the charging or discharging mode.

Draft 4 of MOD-026-2
September 2023 Page 1of1
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Unofficial Comment Form
Project 2020-06 Verification of Models and Data for Generator

Do not use this form for submitting comments. Use the Standards Balloting and Commenting System
(SBS) to submit comments on MOD-026-2 — inverter-based resource related Glossary
Eastern, Tuesday, October 24, 2023.

Additional information is available on the project page. If you have questions, contact Senior Standa
Developer, Chris Larson (via email), or at 404-446-9708.

Background

The NERC Inverter-based Resource (IBR) Performance Task Force (IRPTF) performed a comprehensive
review of all NERC Reliability Standards to identify any potential gaps and/or improvements. The IRPTF
discovered several issues as part of this effort and documented its findings and recommendations in the
IRPTF Review of NERC Reliability Standards White Paper, which was approved in March 2020 by the
Operating Committee and the Planning Committee (now part of the Reliability and Security Technical
Committee (RSTC)). Among the findings noted in the white paper, the IRPTF identified issues with MOD-
026-1 and MOD-027-1 that should be addressed. The RSTC endorsed the standard authorization request
(SAR) June 10, 2020.

The Standards Committee accepted two revised SARs at its July 21, 2021 meeting. The scope of the Project
2020-06 SARs includes the potential to add, modify, or retire a Glossary Terms for NERC Reliability
Standards. The Project 2020-06 standard drafting team proposes two new terms as part of this informal
comment period.

Please provide your responses to the questions listed below, along with any detailed comments.

Questions

1. Do you support the definition for Power Electronic Device (PED) as proposed, or with non-
substantive changes? If you do not support the definition as proposed, please explain the changes
that, if made, would result in your support.

D Yes
|:| No

Comments:

2. Do you support the definition for Inverter-Based Resource (IBR) as proposed, or with non-
substantive changes? If you do not support the definition as proposed, please explain the changes
that, if made, would result in your support.

|:| Yes
|:| No

Comments:
3. Provide any additional comments for the SDT to consider, if desired.

Comments:
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There were 39 sets of responses, including comments from approximately 101 different people from approximately 67 companies
representing 8 of the Industry Segments as shown in the table on the following pages.



Questions

1. Do you support the definition for Power Electronic Device (PED) as proposed, or with non-substantive changes? If you do not support the
definition as proposed, please explain the changes that, if made, would result in your support.

2. Do you support the definition for Inverter-Based Resource (IBR) as proposed, or with non-substantive changes? If you do not support the
definition as proposed, please explain the changes that, if made, would result in your support.

3. Provide any additional comments for the SDT to consider, if desired.
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1. Do you support the definition for Power Electronic Device (PED) as proposed, or with non-substantive changes? If you do not support the
definition as proposed, please explain the changes that, if made, would result in your support.

Anderson Hoke - National Renewable Energy Laboratory - NA - Not Applicable - NA - Not Applicable

Answer No

Document Name

Comment

It is confusing to define a term PED that excludes loads because increasingly many loads are power electronic devices. Instead, I'd suggest leveraging
the definition of “IBR unit” from IEEE 2800, which has nearly the same meaning as PED. The IBR unit definition could be amended by NERC to include
STATCOMs etc. if desired.

Likes O

Dislikes 0

Randall Buswell - VELCO -Vermont Electric Power Company, Inc. - 1
Answer No
Document Name

Comment

The most confusing item is the use of “power electronic interface” in the PED definition because inverters are describes as a PED in the technical
rationale. If an inverter is a PED, what is the power electronic interface? The PED definition could be clarified by inserting “, such as an inverter”, after
“power electronic interface”. In addition, we would suggest removing inverters from the technical rationale. If we misunderstood the intent, please
explain what is meant by electronic interface.

Likes 0

Dislikes 0

Ben Hammer - Western Area Power Administration - 1,6
Answer No
Document Name

Comment

NERC Glossary of term utilizes "Real Power" but not "active power", "Reactive Power" not "reactive power" and "Load" not "load".



Suggest modification of PED definition to:

Power Electronic Device (PED): Any device connected to the ac power system through a power electronic interface that generates or transmits Real
Power or Reactive Power, or absorbs Real Power for the purposes of re-injecting it at a later time. This term excludes any Load.

Likes 1 Associated Electric Cooperative, Inc., 3, Bennett Todd
Dislikes 0

Kendra Buesgens - MRO - 1,2,3,4,5,6 - MRO, Group Name MRO NSRF
Answer No
Document Name

Comment

The MRO NSRF does not support creating the term Power Electronic Device. The term adds minimal value or clarity on its own. In principle, it's a term
created for use in defining another term. In practice it almost completely overlaps with the proposed definition of IBR. The MRO NSRF suggests
combining power electronic device definition with the definition of inverter-based resource.

Likes O

Dislikes 0

Srikanth Chennupati - Entergy - 1,3,5,7 - SERC
Answer No
Document Name

Comment

Entergy agrees with NAGF comments. The NAGF has identified the following comments for consideration regarding the proposed Power Electronic
Device (PED) definition:

1. The term “power electronic interface” needs to be clarified as there are multiple definitions of this term.
2. The last sentence “This term excludes any load” needs to be clarified or deleted. A battery energy storage or pumped hydro device are modeled
as a load when in the charging/pumping operational modes. Such devices should not be excluded from the PED definition.

Likes O
Dislikes 0

Adrian Andreoiu - BC Hydro and Power Authority - 1,3,5, Group Name BC Hydro



Answer No
Document Name

Comment

BC Hydro appreciates the drafting team'’s efforts and the opportunity to comment, and offers the following.

The term “power electronic device” is widely used in the power and energy industry to refer to semiconductor devices (e.g., IGBT, Thyristor, MOSFET,
BJT, etc.) that are used in power electronic circuits and systems. This term has also been occasionally used to refer to power electronic converters
(e.g., inverters, rectifiers, choppers, etc.) that are composed of multiple semiconductor devices. The proposed definition now appears to extend this
term to also include other components of a single unit of an Inverter-Based Resource (IBR) along with a range of other devices, including HYDC
converters and FACTS devices. As such, it can lead to significant confusion.

The proposed definition states that a “Power Electronic Device” is “[any] device connected to the ac power system through a power electronic
interface...”. The confusion lies in the fact that the “power electronic interface”, which has been referred to in this definition, is itself recognized by the
industry as a power electronic device(s) or composed of power electronic devices.

The Standard Drafting Team may consider alternative terms such as IBR Unit (IBRU), Inverter-Based Device (IBD), or Power-Electronic-Interfaced
Device (PEID).

IBRU has been historically used to refer to the devices that are intended to fall into the scope of the definition. Therefore, its consistent use is not
expected to create confusion. IBD, on the other hand, does not appear to have been used extensively in the past. Therefore, it can be defined as a new
NERC Glossary Term, which will also minimize confusion.

It is recognized that certain FACTS devices are not inverter-based (such as SVC and TCSC). However, BC Hydro is of the opinion that such FACTS
devices are better addressed separately, rather than being lumped with the inverter-based devices in a single definition.

Alternatively, PEID can be used to cover all devices that have been intended to fall under the scope of the proposed definition. Although longer, this
term has the advantage of clarity, because the key term in the definition, i.e., “power electronic interface”, has been retained in the name, thereby
avoiding confusion and misinterpretation.

Likes 0
Dislikes 0

Duane Franke - Manitoba Hydro - 1,3,5,6 - MRO
Answer No
Document Name

Comment

Please reference the IEEE definition of IBR and IBR units in the technical rationale.

Likes O
Dislikes 0




George E Brown - Pattern Operators LP - 5
Answer No

Document Name

Pattern Energy does not believe a standalone glossary term for “power electronic device is required. Please see response to question three. Thank
you.

Likes O
Dislikes 0

Christine Kane - WEC Energy Group, Inc. - 3,4,5,6, Group Name WEC Energy Group
Answer No

Document Name

WEC Energy Group supports the comments of the NAGF.

Likes O
Dislikes 0

Israel Perez - Salt River Project - 1,3,5,6 - WECC
Answer No

Document Name

SRP does not support the addition of this term to the standard. This new term defines IBR’s being introduced directly into a standard which previously
did not have IBR applicability. SRP strongly feels Inverter Based Resources should have separate standards.

Likes O
Dislikes 0




Nikki Carson-Marquis - Minnkota Power Cooperative Inc. -1 - MRO
Answer No
Document Name

Comment

Minnkota Power Cooperative recognizes the need to distinguish individual IBR “devices” and the “resource/facility” with a term similar to IEEE’s “IBR
unit’. However, Minnkota opposes the proposed definition of PED, as well as the title of this term “Power Electronic Device”.

The proposed definition for PED is much too broad, as there are many different types of devices that use power electronics, not all of which are relevant
to generation resources. The proposed definition should also include more detail for determining which devices that have power electronics are PEDs
and which devices do not have PEDs. While the SDT’s technical rationale provides some clarification as to which types of devices are considered PED,
this level of detail is missing from the proposed definition.

Additionally, Minnkota opposes the proposed title of “Power Electronic Device”. This term is already in broad use within industry, and industry usage of

this term is not limited to IBR. The title of the proposed term should be more specific to IBR, perhaps “IBR Device”, “Inverter Based Device (IBD)”, or
even |IEEE’s “IBR Unit”. While Minnkota acknowledges the SDT’s reasoning that IEEE is a different entity with a different focus, Minnkota believes
IEEE’s “IBR Unit” term more clearly indicates that this term is limited to devices used within an IBR context than the proposed PED term, and the SDT
should reconsider using the “IBR Unit” term. If, in the SDT’s view, IEEE’s definition of “IBR Unit” conflicts with the purpose of “PED”, it should be
explained in more detail.

Likes O
Dislikes 0

Adrian Raducea - DTE Energy - Detroit Edison Company - 3,5, Group Name DTE Energy - DTE Electric
Answer No
Document Name

Comment

No, definition is too much overlap to IBR definition.

Likes O
Dislikes 0

Chantal Mazza - Hydro-Quebec (HQ) -1 - NPCC

Answer No



Document Name

Comment

The definition of PED mentions that it “generates or transmits both active and reactive power” while the definition for IBR mentions that it “supplies
primarily active power”. As mentioned, an HVDC or FACTS device is excluded from the term IBR, but is considered a PED. Therefore, the definition of
IBR should mention that it is a type of PED and not a collection of PED. This modification doesn’t exclude the possibility to have multiple PED together
to form a single bigger resource.

Power Electronic Device (PED): Any device incorporating a power electronic interface for connection to the ac power system that generates or transmits
active power or reactive power or absorbs active power for the purposes of re-injecting it later. This term excludes any load.

The most confusing item is the use of “power electronic interface” in the PED definition because inverters are describing as a PED in the technical
rationale. If an inverter is a PED, what is the power electronic interface? The PED definition could be clarified by inserting “, such as an inverter”, after
“power electronic interface”. In addition, we would suggest removing inverters from the technical rationale. If we misunderstood the intent, please
explain what is meant by electronic interface.

Likes O
Dislikes 0

Pamela Frazier - Southern Company - Southern Company Services, Inc. - 1,3,5,6 - MRO,WECC,Texas RE,SERC,RF, Group Name Southern
Company

Answer No
Document Name

Comment

There is no clear definition of power electronic interface in provided technical rationale. Loads can also be defined as PEDs i.e., BESS during charging
mode. The last sentence of the proposed definition should be removed.

Likes O
Dislikes 0

Wayne Sipperly - North American Generator Forum - 5 - MRO,WECC,Texas RE,NPCC,SERC,RF
Answer No
Document Name

Comment



The NAGF has identified the following comments for consideration regarding the proposed Power Electronic Device (PED) definition:
a) The term “power electronic interface” needs to be clarified as there are multiple definitions of this term.

b) The last sentence “This term excludes any load” needs to be clarified or deleted. A battery energy storage or pumped hydro device are modeled as
a load when in the charging/pumping operational modes. Such devices should not be excluded from the PED definition.

Likes O

Dislikes 0

Junji Yamaguchi - Hydro-Quebec (HQ) - 1,5
Answer No
Document Name

Comment

The definition of PED mentions that it “generates or transmits both active and reactive power” while the definition for IBR mentions that it “supplies
primarily active power”. As mentioned, an HVDC or FACTS device is excluded from the term IBR, but is considered a PED. Therefore, the definition of
IBR should mention that it is a type of PED and not a collection of PED. This modification doesn’t exclude the possibility to have multiple PED together
to form a single bigger resource.

Power Electronic Device (PED): Any device incorporating a power electronic interface for connection to the ac power system that generates or transmits
active power or reactive power or absorbs active power for the purposes of re-injecting it later. This term excludes any load.s

The most confusing item is the use of “power electronic interface” in the PED definition because inverters are describing as a PED in the technical
rationale. If an inverter is a PED, what is the power electronic interface? The PED definition could be clarified by inserting “, such as an inverter”, after
“power electronic interface”. In addition, we would suggest removing inverters from the technical rationale. If we misunderstood the intent, please
explain what is meant by electronic interface.

Likes 0

Dislikes 0

Kimberly Turco - Constellation - 5,6
Answer No
Document Name

Comment

Constellation supports NAGF comments.

Kimberly Turco on behalf of Constellation Segments 5 and 6



Likes O
Dislikes 0

Hillary Creurer - Allete - Minnesota Power, Inc. - 1
Answer No

Document Name

Minnesota Power supports MRO’s NERC Standards Review Forum’s (NSRF) comments.

Likes O
Dislikes 0

Alison MacKellar - Constellation - 5,6
Answer No

Document Name

Constellation supports NAGF comments.

Alison Mackellar on behalf of Constellation Segments 5 and 6

Likes O
Dislikes 0

Charles Yeung - Southwest Power Pool, Inc. (RTO) - 2 - MRO,WECC
Answer No

Document Name

There is no explanation of what purpose the term PED is intended to serve within MOD-026-2 and possibly other standards. Without understanding the
concern the term is intended to address, it is unclear whether there is a need for this to be a defined term. Rather than use this defined term in the IBR
definition, using “power electronic interface” is sufficient to complete the IBR definition.



If the PED term is retained, the ISO RTO Council Standards Review Committee (SRC) recommends that the definition be clarified to address the
identified ambiguities to ensure that there are no gaps in what the defined terms cover. In addition we do not agree with the phrase “This term excludes
any load” in the definition. Though we agree that “PED” does not include traditional load, stating this in the definition can be confusing because BESS in
a charging state needs to be modeled as load. We recommend leaving that phrase out of the definition and instead discussing this topic in the Technical
Rationale & Considerations. The proposed definition of PED already states that the device generates or transmits electric energy and therefore cannot
be a traditional load. Further, it is not good practice to use exclusionary language in a definition. It would be preferred that more descriptive words be
added to more clearly eliminate load as PED.

It is also unclear why the SDT used the undefined terms “active power” and “reactive power” in the proposed definition instead of using the existing
NERC glossary terms Real Power and Reactive Power. Using undefined terms when suitable defined terms already exist may result in ambiguity and
make the definition less effective; the SRC therefore recommends the use of existing defined terms. If the SDT intends “active power” and “reactive
power” to mean something different from Real Power and Reactive Power, the SRC recommends that the SDT use different terms and clarify the
intended meaning. The proposed definition also lacks clarity regarding whether a combination of multiple pieces of modular equipment of the same type
would be considered a single PED or an aggregation of PEDs.

Likes 0

Dislikes 0

Kennedy Meier - Electric Reliability Council of Texas, Inc. - 2
Answer No
Document Name

Comment

ERCOT joins the comments submitted by the ISO/RTO Council (IRC) Standards Review Committee (SRC) and adopts them as its own.

Likes O
Dislikes 0

Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - MRO,WECC, Group Name SPP RTO

Answer No

Document Name

Comment

SPP has a concern that the term Power Electronic Device (PED) does not have a true definition implemented in the IEEE 2800 Standard. For the

record, the term was only found once in the document (on page 134) to where there was no definition associated, but only a description. At this point, it
is not clear on what the drafting team is suggesting in reference to the relationship of the PED and the IBR. We recommend that the drafting team



provide clarity around their expectations for the PED term and how it aligns with the IBR from a NERC Reliability Standard perspective.

Furthermore, we recommend that the IRPTF coordinates with the IEEE 2800 drafting team and ensure that this proposed term is included in the IEEE
Standard to promote consistency with the proposed Glossary of Terms definition.

Moreover, we recommend that the IRTPF coordinates with NERC legal to ensure that the proposed definition is included in the NERC Rules of
Procedures (RoP) Appendix 2A to ensure proper alignment with the other two documents.

Additionally, we recommend that the proposed term not be capitalized at the point. This current action will create confusion for the industry on the
current status of the term. For clarity, a defined term is only capitalized when it has officially been added to the NERC Glossary of Terms.

Finally, we recommend that the IRPTF create educational opportunities for industry to understand the relationship and purpose of the IEEE Standards
and how they align with the NERC Standards to help support the reliability needs of the grid. From our perspective, there’s no situational awareness
around the alignment of the documents.

Likes 0

Dislikes 0

C. A. Campbell - LS Power Development, LLC -5
Answer No
Document Name

Comment

LS Power Development agress with the comments submitted by the North American Generator Forum (NAGF).

Likes O
Dislikes 0

Andy Thomas - Duke Energy - 1,3,5,6 - SERC,RF
Answer Yes

Document Name

Comment
None.
Likes O

Dislikes 0




Shengen Chen - RLC Engineering - NA - Not Applicable - NPCC
Answer Yes
Document Name

Comment

This definition will cover broader devices that using power eletronic.

Likes O
Dislikes 0

Mark Garza - FirstEnergy - FirstEnergy Corporation - 1,3,4,5,6, Group Name FE Voter
Answer Yes
Document Name

Comment

FirstEnergy supports EEI's comments which state:

EEI does not oppose the proposed new term “Power Electronic Device” (PED). While we do not oppose the proposed new term, we offer the following
edits in boldface for consideration:

Power Electronic Device (PED): Any device incorporating a power electronic interface for connection to the Bulk Power System that generates or
transmits active power or reactive power or absorbs active power for the purposes of re-injecting it at a later time.

Likes O
Dislikes 0

Mark Gray - Edison Electric Institute - NA - Not Applicable - NA - Not Applicable
Answer Yes
Document Name

Comment

EEI does not oppose the proposed new term “Power Electronic Device” (PED). While we do not oppose the proposed new term, we offer the following
edits in boldface for consideration:

Power Electronic Device (PED): Any device incorporating a power electronic interface for connection to the Bulk Power System that generates or



transmits active power or reactive power or absorbs active power for the purposes of re-injecting it at a later time.

Likes O
Dislikes 0

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

Document Name

AZPS does not oppose the proposed new term “Power Electronic Device” (PED). While we do not oppose the proposed new term, we support the
following edits submitted by EEI on behalf of their members.

Power Electronic Device (PED): Any device connected to the ac power system through incorporating a power electronic interface for connection
to the Bulk Power System that generates or transmits active power or reactive power or absorbs active power for the purposes of re-injecting it at a
later time.

Likes 0

Dislikes 0

Anna Todd - Southern Indiana Gas and Electric Co. - 3,5,6 - RF
Answer Yes

Document Name

N/A

Likes O
Dislikes 0

Thomas Foltz - AEP - 3,5,6

Answer Yes

Document Name




Likes O
Dislikes 0

Steven Rueckert - Western Electricity Coordinating Council - 10, Group Name WECC
Answer Yes

Document Name

Likes O
Dislikes 0

Cain Braveheart - Bonneville Power Administration - 1,3,5,6 - WECC
Answer Yes

Document Name

Likes O
Dislikes 0

Rachel Coyne - Texas Reliability Entity, Inc. - 10
Answer Yes

Document Name

Likes O
Dislikes 0




Diana Aguas - CenterPoint Energy Houston Electric, LLC - 1 - Texas RE
Answer Yes

Document Name

Likes O
Dislikes 0

Jennie Wike - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6 - WECC, Group Name Tacoma Power
Answer Yes

Document Name

Likes O
Dislikes 0

Jodirah Green - ACES Power Marketing - 1,3,4,5,6 - MRO,WECC,Texas RE,SERC,RF, Group Name ACES Collaborators
Answer Yes

Document Name

Likes O
Dislikes 0

Gail Elliott - International Transmission Company Holdings Corporation - NA - Not Applicable - MRO,RF

Answer

Document Name




No response received from Subject Matter Experts

Likes O
Dislikes 0



2. Do you support the definition for Inverter-Based Resource (IBR) as proposed, or with non-substantive changes? If you do not support the
definition as proposed, please explain the changes that, if made, would result in your support.

C. A. Campbell - LS Power Development, LLC -5

Answer No

Document Name

Comment

LS Power Development agress with the comments submitted by the North American Generator Forum (NAGF).

Likes O
Dislikes 0

Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - MRO,WECC, Group Name SPP RTO
Answer No
Document Name

Comment

SPP has concerns when it comes to the proposed IBR definition. One of our concerns pertain to the IEEE definition and the proposed Glossary
definition not having similar language.

Moreover, we have a concern on the how these definitions align with the FERC definition as well as what the Technical Rationale states that the
glossary of terms and IEEE definitions “has different focus.” We recommend that the IRPTF provide clarity on how this different focus doesn’t create
reliability concerns when it comes to the coordination of the IEEE and NERC Standards.

Again, we recommend that the IRPTF coordinates with the IEEE 2800 drafting team and ensure that this proposed term aligns with the IEEE Standard
to promote consistency with the NERC Glossary of Terms.

Furthermore, we recommend that the IRTPF coordinates with NERC legal to ensure that the proposed definition is included in the NERC Rules of
Procedures (RoP) Appendix 2A to ensure proper alignment with the other documents.

Also, we recommend that the IRPTF coordinates with the PRC-024 drafting team to ensure that the new performance based standard clearly
addresses how an IBR is defined, while, addressing the need of the IBR performance during a system disturbance.

Finally, we recommend that the IRPTF create educational opportunities for industry to understand the relationship and purpose of the IEEE standards
and how they align with the NERC Standards to help support the reliability needs of the grid. From our perspective, there’s no situational awareness
around the alignment of the documents.

Likes O
Dislikes 0




Kennedy Meier - Electric Reliability Council of Texas, Inc. - 2
Answer No
Document Name

Comment

ERCOT joins the comments submitted by the IRC SRC and adopts them as its own.

Likes O
Dislikes 0

Charles Yeung - Southwest Power Pool, Inc. (RTO) - 2 - MRO,WECC
Answer No
Document Name

Comment

The SRC recommends that the drafting team leverage definitions from IEEE 2800 as much as possible instead of creating new definitions. The IEEE
2800 definitions of IBR Unit and IBR Plant are particularly useful, and the SDT should strongly consider defining these terms using the IEEE 2800
definitions, modified as necessary to align with the structure of NERC Reliability Standards. The SRC recognizes that the IEEE definitions may not be a
perfect fit for the NERC Reliability Standards, but the SRC believes that the concepts that the IEEE definitions capture will be useful for delineating
which Reliability Standard requirements apply to individual units (such as some of the requirements proposed in PRC-028-1) and which requirements
apply to IBR Plants as a whole. Therefore, the SRC believes that using the IEEE 2800 definitions as the NERC definitions as much as possible would
result in clearer definitions and minimize potential gaps in coverage.

Due to the emergence of inverter-based distributed energy resources connected to distribution systems, a general understanding of the term IBR has
arisen in industry that encompasses resources that do not connect to the Bulk-Power System (BPS). Including a reference to BPS connectivity in the
NERC definition for IBR may cause confusion, since the term “IBRs” is commonly used to refer to any DC-based energy devices regardless of whether
they connect to the BPS or to the distribution system. To avoid this potential confusion, the SRC recommends that the definition for the term not include
any references to the BPS. Reliability Standards can refer to “IBRs connected to the BPS” in order to avoid exceeding NERC'’s authority without using a
nonstandard, confusing definition of the term IBR.

It is also confusing to state an IBR “operates as a single resource.” We support the need to distinguish this capability however, the term as written can
be misinterpreted to mean that the definition is not applicable when an IBR is designed to operate in aggregate (instead of as a single resource) through
a collector configuration such as what is identified in the 14 BES Inclusion. Instead, better wording to define the combination of PED(s) (or power
electronic interfaces”) to form a single IBR would be “taken together constitutes a single resource.” It is also unclear why the IBR definition is limited to
devices primarily supplying active power when the PED definition includes resources providing active or reactive power.

Likes O



Dislikes 0

Jodirah Green - ACES Power Marketing - 1,3,4,5,6 - MRO,WECC,Texas RE,SERC,RF, Group Name ACES Collaborators
Answer No
Document Name

Comment

We applaud the efforts of the SDT to develop a definition for IBRs. We believe this is a welcome improvement that will add clarity to multiple Reliability
Standards. We believe the initial draft of the proposed IBR definition is a valiant attempt to define a broad range of various technologies; however, we
have concerns with the last bullet point of the Technical Rationale section which states:

“Battery energy storage system (BESS) will be considered as a PED/IBR independent of whether or not the device is operating in the charging or
discharging mode.”

This statement seems to contradict the caveat added in the IBR definition “supplies primarily active power”. A BESS system by its very nature will likely
be supplying active power <=50% of the time that it is in operation. To wit, charging rates may be less than discharge rates, thereby causing the BESS
to be absorbing active power over a longer time frame than it is supplying active power. Considering this, how would a BESS be considered to be
primarily supplying active power? We feel that additional clarification is needed to specifically address BESSs.

Likes O
Dislikes 0

Alison MacKellar - Constellation - 5,6
Answer No
Document Name

Comment
The definition expands the definition of qualified units required under NERC standards.
Alison Mackellar on behalf of Constellation Segments 5 and 6

Likes O
Dislikes 0

Hillary Creurer - Allete - Minnesota Power, Inc. - 1



Answer No

Document Name

Minnesota Power supports MRO’s NERC Standards Review Forum’s (NSRF) comments.

Likes O
Dislikes 0

Kimberly Turco - Constellation - 5,6
Answer No

Document Name

The definition expands the definition of qualified units required under NERC standards.

Kimberly Turco on behalf of Constellation Segments 5 and 6

Likes O
Dislikes 0

Junji Yamaguchi - Hydro-Quebec (HQ) - 1,5
Answer No

Document Name

The definition on its own does not exclude HVDC systems. It may be a good idea to add a specific exclusion like the PED definition. For example, add:
“This term excludes HVDC systems”. Alternatively, starting the definition with “Any electric power resource” could make it clearer that we are not simply
referring to a device that transmits electric power.

Likes O
Dislikes 0




Wayne Sipperly - North American Generator Forum - 5 - MRO,WECC,Texas RE,NPCC,SERC,RF
Answer No
Document Name

Comment

The NAGF has identified the following comments for consideration regarding the proposed Inverter-Based Resource (IBR) definition:

a) Remove the term “Bulk Power System” and replace with “electrical system”. The NAGF is concerned that using the BPS term in the proposed
definition will not apply to Distributed Energy Resources (DER). The NAGF notes that an IBR is an IBR regardliess of the level of the interconnection. It
is important that NERC develop DER and IBR definitions that work together and do not cause conflict/confusion.

b) Additional information is needed to understand how the IBR definition will impact the devices/facilities under the new GO/GOP-IBR registration
categories.

c) Consider adding the following language to the proposed IBR definition: “An IBR plant/facility includes the Power Electronic Devices, and the
equipment designed primatrily for delivering the power to a common point of connection (e.g. step-up transformers, collector system(s), main power
transformer(s), and power plant controller(s)). “

Likes 0

Dislikes 0

Pamela Frazier - Southern Company - Southern Company Services, Inc. - 1,3,5,6 - MRO,WECC,Texas RE,SERC,RF, Group Name Southern
Company

Answer No
Document Name

Comment

IBR definition, as proposed, excludes other than BPS systems that IBR are currently connected to i.e., DER. We suggest using “electrical system” in
place of “Bulk Power System”.

The reactive power production capability of inverter based resources is just as important as the real power production, so the phrase “supplies primarily
active power” is inaccurate.

Likes O
Dislikes 0

Chantal Mazza - Hydro-Quebec (HQ) -1 - NPCC
Answer No

Document Name



The definition on its own does not exclude HVDC systems. It may be a good idea to add a specific exclusion like the PED definition. For example, add:
“This term excludes HVDC systems”. Alternatively, starting the definition with “Any electric power resource” could make it clearer that we are not simply
referring to a device that transmits electric power.

Likes O
Dislikes 0

Adrian Raducea - DTE Energy - Detroit Edison Company - 3,5, Group Name DTE Energy - DTE Electric
Answer No

Document Name

No, there is too much overlap to PED definition.

Likes O
Dislikes 0

Nikki Carson-Marquis - Minnkota Power Cooperative Inc. -1 - MRO
Answer No

Document Name

Minnkota Power supports the MRO New Standard Review Forum (NSRF) and ACES comments. Minnkota believes formally defining “Inverter-Based
Resource (IBR)” is the correct path forward and thanks the SDT for their efforts on the initial proposed definition.

Likes O
Dislikes 0

Israel Perez - Salt River Project - 1,3,5,6 - WECC

Answer No



Document Name

SRP does not support the addition of this term to the standard. This new term defines IBR’s being introduced directly into a standard which previously
did not have IBR applicability. SRP strongly feels Inverter Based Resources should have separate standards.

Likes O
Dislikes 0

Christine Kane - WEC Energy Group, Inc. - 3,4,5,6, Group Name WEC Energy Group
Answer No

Document Name

WEC Energy Group supports the comments of the NAGF.

Likes O
Dislikes 0

George E Brown - Pattern Operators LP - 5
Answer No

Document Name

Please see response to question three. Thank you.

Likes O
Dislikes 0

Duane Franke - Manitoba Hydro - 1,3,5,6 - MRO

Answer No

Document Name




1. IBR should be independent of whether it is connected to the Bulk Power System or not. 2. In IEEE defined IBR, the IBR with the dedicated VSC-
HVDC all belongs to IBR. | am not sure whether it is the same for the NERC-defined IBR. Please clarify.

Likes O

Dislikes 0

Kendra Buesgens - MRO - 1,2,3,4,5,6 - MRO, Group Name MRO NSRF
Answer No
Document Name

Comment

The MRO NSRF does not agree with the Inverter-Based Resource (IBR) definition. Resource is not well defined or constrained, which isn'’t typically an
issue when the term is used in other locations, but here, it could lead to overlap between IBR and IBR facility/plant. “Connects to the BPS” shouldn’t be
included in the definition, as a device being connected (or not) to the BPS doesn’t actually change what it is, and things not connected to the BPS aren’t
subject to standards anyways. The phrase “supplies primarily active power” is also not well defined and probably not even needed. The last sentence
shouldn’t even be considered for inclusion as part of the definition for IBR, as it doesn’t define IBR in any way, it just stipulates what may be considered
an IBR plant/facility, something like this would be best placed in technical rationale or its own definition.

Likes 0

Dislikes 0

Ben Hammer - Western Area Power Administration - 1,6
Answer No
Document Name

Comment

NERC Glossary of term utilizes "Real Power" but not "active power".
Suggest modification of PED definition to:

Inverter-Based Resource (IBR): Any source of electric power consisting of one or more Power Electronic Devices (PEDs), that operates as a single
resource, supplies primarily Real Power, and connects to the Bulk Power System. An IBR plant/facility includes the Power Electronic Devices, and the
equipment designed primarily for delivering the power to a common point of connection (e.g. step-up transformers, collector system(s), main power
transformer(s), and power plant controller(s)).

Likes O
Dislikes 0



Anderson Hoke - National Renewable Energy Laboratory - NA - Not Applicable - NA - Not Applicable
Answer No
Document Name

Comment

Generally the definition is good. But why define IBR to include only BPS-connected plants? A distribution- or subtransmission-connected IBR is still an
IBR. Instead, just leave BPS out of the definition of IBR, but clarify in the main document which IBRs the requirements you are writing apply to. (For
example you could say in the main document that the requirements apply to BPS-connected IBRs, if that is the intent.)

Likes O

Dislikes 0

Diana Aguas - CenterPoint Energy Houston Electric, LLC - 1 - Texas RE
Answer Yes
Document Name

Comment

We recognize that some older IBR units may not have the capability to provide reactive power. Nevertheless, CEHE would like to include the
revision below to the IBR definition for completeness. CEHE proposes the following revision to the IBR definition for consideration:

Any source of electric power consisting of one or more Power Electronic Devices (PEDs), that operates as a single resource, supplies primarily active
power, provides reactive power to support system voltage if capable and connects to the Bulk Power System. An IBR plant/facility includes the
Power Electronic Devices, and the equipment designed primarily for delivering the power to a common point of connection (e.g., step-up transformers,
collector system(s), main power transformer(s), and power plant controller(s)).

Likes O
Dislikes 0

Anna Todd - Southern Indiana Gas and Electric Co. - 3,5,6 - RF
Answer Yes
Document Name

Comment



N/A

Likes O
Dislikes 0

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

Comment

While AZPS does not oppose the proposed definition of IBR, we do support the proposed changes submitted by EEI on behalf of their members. The
last sentence of the proposed definition seems to add a definition within a definition. If there is a belief that IBR plant/Facility needs to be defined, an
additional definition should be developed. We also suggest adding reactive power to the definition. All of our suggested changes are in boldface
below:

Inverter-Based Resource (IBR): Any source of electric power consisting of one or more Power Electronic Devices (PEDs), that operates as a single
resource, supplies primarily active power, and connects to the Bulk Power System. (Strikethrough/remove- An IBR plant/facility includes the Power
Electronic Devices, and the equipment designed primarily for delivering the power to a common point of connection (e.g. step-up
transformers, collector system(s), main power transformer(s), and power plant controller(s)).)

Likes 0

Dislikes 0

Mark Gray - Edison Electric Institute - NA - Not Applicable - NA - Not Applicable

Answer Yes

Document Name

Comment

While EEI does not oppose the proposed definition of IBR, we do suggest some changes. The last sentence of the proposed definition seems to add a

definition within a definition. If there is a belief that IBR plant/Facility needs to be defined, an additional definition should be developed. Suggest
deleting the last sentence, see below:

Inverter-Based Resource (IBR): Any source of electric power consisting of one or more Power Electronic Devices (PEDs), that operates as a single
resource, supplies primarily active power, and connects to the Bulk Power System.

Likes O
Dislikes 0



Mark Garza - FirstEnergy - FirstEnergy Corporation - 1,3,4,5,6, Group Name FE Voter
Answer Yes
Document Name

Comment

While EEI does not oppose the proposed definition of IBR, we do suggest some changes. The last sentence of the proposed definition seems to add a
definition within a definition. If there is a belief that IBR plant/Facility needs to be defined, an additional definition should be developed. We also suggest
adding reactive power to the definition.

Inverter-Based Resource (IBR): Any source of electric power consisting of one or more Power Electronic Devices (PEDs), that operates as a single
resource, supplies primarily active power, and connects to the Bulk Power System.

Likes O
Dislikes 0

Srikanth Chennupati - Entergy - 1,3,5,7 - SERC

Answer Yes

Document Name

Comment

Entergy agrees with NAGF. NAGF has identified the following comments for consideration regarding the proposed Inverter- Based Resource (IBR)
definition:

a) Remove the term “Bulk Power System” and replace with “electrical system”. The NAGF is concerned that using the BPS term in the proposed
definition will not apply to Distributed Energy Resources (DER). The NAGF notes that an IBR is an IBR regardless of the level of the interconnection. It
is important that NERC develop DER and IBR definitions that work together and do not cause conflict/confusion.

b) Additional information is needed to understand how the IBR definition will impact the devices/facilities under the new GO/GOP-IBR registration
categories.

Likes O
Dislikes 0

Andy Thomas - Duke Energy - 1,3,5,6 - SERC,RF

Answer Yes



Document Name

None.

Likes O
Dislikes 0

Randall Buswell - VELCO -Vermont Electric Power Company, Inc. - 1
Answer Yes

Document Name

The definition on its own does not exclude HVDC systems. It may be a good idea to add a specific exclusion similar to the PED definition. For
example, add: “This term excludes HVDC systems”. Alternatively, starting the definition with “Any electric power resource” could make it clearer that we
are not simply referring to a device that transmits electric power.

Likes O

Dislikes 0

Jennie Wike - Tacoma Public Utilities (Tacoma, WA) - 1,3,4,5,6 - WECC, Group Name Tacoma Power
Answer Yes

Document Name

Likes O
Dislikes 0

Cain Braveheart - Bonneville Power Administration - 1,3,5,6 - WECC

Answer Yes

Document Name




Likes O
Dislikes 0

Shengen Chen - RLC Engineering - NA - Not Applicable - NPCC
Answer Yes

Document Name

Likes O
Dislikes 0

Adrian Andreoiu - BC Hydro and Power Authority - 1,3,5, Group Name BC Hydro
Answer Yes

Document Name

Likes O
Dislikes 0

Steven Rueckert - Western Electricity Coordinating Council - 10, Group Name WECC
Answer Yes

Document Name

Likes O
Dislikes 0




Thomas Foltz - AEP - 3,5,6
Answer Yes
Document Name

Comment

Likes O
Dislikes 0

Gail Elliott - International Transmission Company Holdings Corporation - NA - Not Applicable - MRO,RF
Answer
Document Name

Comment

No response received from Subject Matter Experts

Likes O
Dislikes 0

Rachel Coyne - Texas Reliability Entity, Inc. - 10
Answer
Document Name

Comment

Texas RE agrees with having a definition of Inverter-Based Resource (IBR) appreciates the drafting team’s efforts to write a definition. Texas RE is
concerned, however, with the phrases “primarily active power” and “collector system(s)” and recommends they be clarified.

In using the phrase “primary active power” in the definition, it may imply that supplying reactive power from these IBRs are less important or
nonessential. Additionally, using the phrase “collector system(s)” should be clarified to read “portions of the collector system(s) per the BES definition”.
In the BES Reference Document, there is a discussion about the common point of interconnection and the document indicates not all the collector
system(s) are part of the BES.

Texas RE recommends the IBR definition be revised to the following:



Inverter-Based Resource (IBR): Any source of electric power consisting of one or more Power Electronic Devices (PEDs), that operates as a single
resource, supplies active and reactive power simultaneously, and connects to the Bulk Power System. An IBR plant/facility includes the Power
Electronic Devices, and the equipment designed primarily for delivering the power to a common point of connection (e.g. step-up transformers, portions
of collector system(s) per the BES definition, main power transformer(s), and power plant controller(s)).

Lastly, Texas RE cautions drafting teams on being consistent with the IBR term. There have been drafts that use the term “IBR unit” rather than IBR,
which is not defined. Texas RE recommends being consistent in the use of the term IBR across all applicable standards.

Likes O
Dislikes 0



3. Provide any additional comments for the SDT to consider, if desired.

Steven Rueckert - Western Electricity Coordinating Council - 10, Group Name WECC
Answer
Document Name

Comment

None.

Likes O
Dislikes 0

Andy Thomas - Duke Energy - 1,3,5,6 - SERC,RF
Answer
Document Name

Comment

Please consider expanding the term “primarily” for the IBR term listed under the Technical Rationale and Considerations section that reads: ...supplies “primarily” active power, and c
the statement that it can also provide reactive power.

Reference: MOD-026-2 — Verification of Dynamic Models and Data for BES Connected Facilities, Draft 4 of MOD-026-2, September 2023, Page 1 of 1, New or Modified Term(s) Use
Standards

Likes O
Dislikes 0

Kendra Buesgens - MRO - 1,2,3,4,5,6 - MRO, Group Name MRO NSRF
Answer
Document Name

Comment

The MRO NSREF thanks the SDT for their efforts in defining inverter-based resource and is the proper way to proceed. SDT needs to consider other defined terms for inclusion in this
Power, Reactive Power, Bulk Electrical System, et cetera. Using undefined versions of the aforementioned defined terms will lead to misinterpretation.

Likes O



Dislikes 0

Kacie Fischer - Oncor Electric Delivery - 1 - Texas RE
Answer
Document Name

Comment

Oncor believes it may be helpful if the following examples were moved out of the “Rationale and Technical Consideration” section and into the “Terms” section:

e The device examples from bullet points 1 and 2.

e The BESS clarification from bullet point 5. BESS acts like a load when it is charging, and the PED definition states “[t]his term excludes any load.” The BESS statement helps
of whether it is a PED in the charging state. It would also make more sense that BESS be in one category regardless of its operation modes.

Likes O
Dislikes 0

Srikanth Chennupati - Entergy - 1,3,5,7 - SERC
Answer
Document Name

Comment

Technical Rational and Considerations Section:
a) Recommend to include co-located hybrid IBR devices/facilities in the discussion to clarify whether the proposed PED and IBR definitions apply to such technologies.

Likes O
Dislikes 0

George E Brown - Pattern Operators LP - 5
Answer
Document Name

Comment

Pattern Energy would like to thank the Standards Drafting Team for their efforts to define inverter-based resource.

Inverter based resource (IBR) needs to be defined on its own and in a general manner, exclusive of either generation or transmission. This will allow the IBR term to capture all types



equipment. Then when it is necessary to have specific regulations/requirements for IBRs, the regulations/requirements could further narrow the scope to which particular types of IBF
regulations/requirements are applicable to using the Bulk Electrical System definition.

e Proposed definition:

Inverter Based Resource (IBR): Refer generally to Bulk Power System (BPS) connected facilities that have a power electronic device that converts direct current (dc) electricity to alt
electricity between the ac grid and the source of electricity and vice versa. IBRs include but are not limited to type 3 and 4 wind turbine generators, solar photovoltaic inverters, and b
resources, as well as high voltage direct current circuits and flexible alternating current transmission system devices like static synchronous compensators and static volt-ampere rea

e Application of the IBR term in regulations/requirements examples, not all inclusive:
o Aggregate Plant Level:

“IBRs identified through Inclusion 12 or 14 of the Bulk Electrical System definition at an aggregate plant/facility level, shall...”

e Individual Unit Level:

“Individual IBR generating units of dispersed power producing resources identified through Inclusion 14 of the Bulk Electrical System definition, shall...”

Referenced Documents:
2023 _NERC_Guide_Inverter-Based-Resources.pdf
NERC_IBR_QuickReferenceGuideMarch2023.pdf

Likes O
Dislikes 0

Christine Kane - WEC Energy Group, Inc. - 3,4,5,6, Group Name WEC Energy Group
Answer
Document Name

Comment

WEC Energy Group supports the comments of the NAGF.

Likes O
Dislikes 0



Xiaoyu Wang - Enel Green Power - NA - Not Applicable - NA - Not Applicable

Answer
Document Name

Comment

Please the SDT consider providing further clarifications on the PED definition.

Generally speaking, the team is to use this term to include a broader range of power electronics technology than IBRs, mainly to cover the FACTS such as StatCom, SVC, etc. This i
conveyed by the PED definition and its Technical Rationales.

However, in the IBR term definition, it reads that 'An IBR plant/facility includes the Power Electronic Devices, and the equipment designed primarily for delivering the power to a comn

(e.g. step-up transformers, collector system(s), main power transformer(s), and power plant controller(s))." Sounds like here it refers PED to the inverter unit/device/equipment vs. oth
equipment/components within the IBR plant, such as transformers and collector systems.

It will be beneficial to clarify the actual scope of PED for future use.

Likes O
Dislikes 0

Shengen Chen - RLC Engineering - NA - Not Applicable - NPCC
Answer
Document Name

Comment

Maybe also consider some langueges that describing the software come with PED and IBR could also control/impact the performance of PED and IBR.

Likes O
Dislikes 0

Israel Perez - Salt River Project - 1,3,5,6 - WECC
Answer
Document Name

Comment

SRP does not support the addition of these new terms to the standard. These new terms are specific to IBR’s. SRP strongly feels Inverter Based Resources should have separate stz



Likes O
Dislikes 0

Nikki Carson-Marquis - Minnkota Power Cooperative Inc. - 1 - MRO
Answer

Document Name

Minnkota Power Cooperative appreciates the opportunity to comment.

Likes O
Dislikes 0

Mark Garza - FirstEnergy - FirstEnergy Corporation - 1,3,4,5,6, Group Name FE Voter
Answer

Document Name

N/A

Likes O
Dislikes 0

Adrian Raducea - DTE Energy - Detroit Edison Company - 3,5, Group Name DTE Energy - DTE Electric
Answer

Document Name

None

Likes O
Dislikes 0



Chantal Mazza - Hydro-Quebec (HQ) -1 - NPCC
Answer
Document Name

Comment

An IBR doesn't have to be connected to the Bulk Power System to be an IBR. This is the case for IBR on the distribution grid or on isolated grid.
Within MOD-026 please keep distinction between LCC HVDC vs. VSC HVDC.

We have concerns with the proposed IBR definition and the existing BES definition, in particular the 14 inclusion with refers to “Dispersed power producing resources” (DPPR) and is \
proposed IBR definition. Our understanding is that an IBR is automatically considered a DDPR, but the opposite is possibly not the case? Are there 2 distinct types of facilities, IBR (|
(BES)? We encourage the SDT to ensure consistent use of these terms when referring to an installation

Likes O
Dislikes 0

Pamela Frazier - Southern Company - Southern Company Services, Inc. - 1,3,5,6 - MRO,WECC,Texas RE,SERC,RF, Group Name Southern Company
Answer
Document Name

Comment
Consider adding the following language to the proposed IBR definition: “An IBR plant/facility includes the Power Electronic Devices, and the equipment designed primarily for deliverir
common point of connection (e.g. step-up transformers, collector system(s), main power transformer(s), and power plant controller(s))."

HVDC systems and transmission-connected FACTS devices (STATCOMs and SVCs, etc) are power electronic devices. Simply saying they are not in the IBR definition is not a valid
disassociation from the definition. If those device types are not intended or planned to be part of the development of future reliability standards, then the exclusion from applicability
the standard, not in the development of a definition that doesn’t satisfy common sense.

Likes O

Dislikes 0

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

Answer



Document Name

None

Likes O
Dislikes 0

Wayne Sipperly - North American Generator Forum - 5 - MRO,WECC,Texas RE,NPCC,SERC,RF
Answer

Document Name

Technical Rational and Considerations Section:

a) Recommend fo include co-located hybrid IBR devices/facilities in the discussion to clarify whether the proposed PED and IBR definitions apply to such technologies. Please see
Guide for reference that NERC published back in 2021:

https.//www.nerc.com/pa/comp/ReqistrationReferenceDocsDL/CMEP%20Practice%20Guide%20%20Application%200f%20the % 20BE S %20Definition%20to % 20BE S S %20and% 20F

Likes O
Dislikes 0

Anna Todd - Southern Indiana Gas and Electric Co. - 3,5,6 - RF
Answer

Document Name

N/A

Likes O
Dislikes 0

Junji Yamaguchi - Hydro-Quebec (HQ) - 1,5


https://www.nerc.com/pa/comp/RegistrationReferenceDocsDL/CMEP%20Practice%20Guide%20%20Application%20of%20the%20BES%20Definition%20to%20BESS%20and%20Hybrid%20Resources.pdf

Answer

Document Name

An IBR doesn't have to be connected to the Bulk Power System to be an IBR. This is the case for IBR on the distribution grid or on isolated grid.
Within MOD-026 please keep distinction between LCC HVDC vs. VSC HVDC.

We have concerns with the proposed IBR definition and the existing BES definition, in particular the 14 inclusion with refers to “Dispersed power producing resources” (DPPR) and is
proposed IBR definition. Our understanding is that an IBR is automatically considered a DDPR, but the opposite is possibly not the case? Are there 2 distinct types of facilities, IBR (I
(BES)? We encourage the SDT to ensure consistent use of these terms when referring to an installation.

Likes O

Dislikes 0

Kimberly Turco - Constellation - 5,6
Answer

Document Name

Constellation has no additional comments.

Kimberly Turco on behalf of Constellation Segments 5 and 6

Likes O
Dislikes 0

Hillary Creurer - Allete - Minnesota Power, Inc. - 1
Answer

Document Name

Minnesota Power supports MRO’s NERC Standards Review Forum’s (NSRF) comments.

Likes O



Dislikes 0

Alison MacKellar - Constellation - 5,6
Answer
Document Name

Comment
Constellation has no additional comments.
Alison Mackellar on behalf of Constellation Segments 5 and 6

Likes O
Dislikes 0

Jodirah Green - ACES Power Marketing - 1,3,4,5,6 - MRO,WECC,Texas RE,SERC,RF, Group Name ACES Collaborators
Answer
Document Name

Comment

Thank you for the opportunity to comment.

Likes O
Dislikes 0

Charles Yeung - Southwest Power Pool, Inc. (RTO) - 2 - MRO,WECC
Answer
Document Name

Comment

The headers for R4, R5, and R6 in the posted draft 3 of MOD-026-2 infer they are applicable to IBRs by stating “Inverter Based Resources.” However, these three requirements also
does not meet the “IBR” definition, e.g. - FACTS, VSC HVDC, and LCC HVDC. The headers should be changed to remove “Inverter Based Resources” or removed in their entirety tc

In addition the second bullet of the section “Technical Rationale and Considerations” states that the presence of the phrase “primarily supplies active power” in the IBR definition is th
systems would not be considered IBRs. The SRC agrees that HVDC systems should not be considered IBRs, but believes the stated reason is not correct. The SDT’s desire for the |l



limited to generating resources or sources of electric power would be a more accurate basis for excluding HVDC systems from the universe of IBRs.

It is necessary for the standard to distinguish between unit level and plant level requirements for commissioning purposes, since most facilities perform commissioning tests as interm
as building blocks leading up to the final end-to-end testing. This would help make available IBR test information prior to the commercial operation date. Finally, in the fourth bullet of 1
is unclear what requirements are being proposed at the device level. In particular, with respect to model verification and validation, it is unclear what need exists for device-level NER
of plant-level requirements.

Likes O
Dislikes 0

Kennedy Meier - Electric Reliability Council of Texas, Inc. - 2
Answer
Document Name

Comment

ERCOT joins the comments submitted by the IRC SRC and adopts them as its own.

Additionally, the definitions and associated technical guidance should account for HYDC systems and their associated inverters, all of which may be considered PEDs. An HVDC sys
multiple smaller HVDC ties that include multiple inverters. Offshore wind farms may also employ a VSC HVDC transmission system to transfer power from the wind turbine PEDs to 1
interconnection, potentially with different owners. Finally, ERCOT recommends that the SDT coordinate with the Project No. 2023-01 SDT, which has also been considering the app
defining the term IBR.

Likes O
Dislikes 0

Gail Elliott - International Transmission Company Holdings Corporation - NA - Not Applicable - MRO,RF
Answer
Document Name

Comment

No response received from Subject Matter Experts

Likes O
Dislikes 0



Shannon Mickens - Southwest Power Pool, Inc. (RTO) - 2 - MRO,WECC, Group Name SPP RTO
Answer

Document Name

N/A

Likes O
Dislikes 0

C. A. Campbell - LS Power Development, LLC - 5
Answer

Document Name

LS Power Development agress with the comments submitted by the North American Generator Forum (NAGF).

Likes O
Dislikes 0
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Consideration of Comments
Project 2020-06 Verification of Models and Data for Generator
IBR Definitions | Posted September 18 — October 24, 2023

Comments Received Summary
There were 39 sets of responses, including comments from approximately 101 different people fr
approximately 67 companies representing 8 of the Industry Segments.

All comments submitted can be reviewed in their original format on the project page. If you feel that
your comment has been overlooked, please let us know immediately. Our goal is to give every
comment serious consideration in this process. If you feel there has been an error or omission, contact
Director, Standards Development Latrice Harkness (via email) or at (404) 858-8088.

Consideration of Comments

The Project 2020-06 drafting team (DT) thanks all of industry for your time and comments. The DT
identified themes from the informal comment period for the two terms (Inverter-Based Resource and
Power Electronic Device) to guide the overall revisions to the definitions and revised the inverter-based
resource (IBR)-related definitions based on the comments received. Due to the similar nature of
multiple comments received during the initial ballot and comment period, the DT chose to respond to
comments in summary format as described in Section 4.12 of the Standard Processes Manual.

Industry Comment Themes

e The definitions should be more similar or aligned with the IEEE definitions for “IBR and IBR unit,”
since these definitions are well established.

e The Power Electronic Device (PED) term is too broad. A PED can mean almost anything power
electronic based device/technology, such as an IGBT, computers, or other power electronic
based devices. Commenters also recommended using a different term to replace PED, such as
IBR Unit or Inverter-Based Device.

e There needs to be a distinction between the definitions for PED and IBR. There is too much
overlap between the two terms.

e The description of power electronic interface would be clearer if followed by the phrase “such
as an inverter/converter.”

e The definition for IBR should not include “connected to the Bulk Power System.” An IBR is an IBR
regardless of where it is connected to the electrical power system, (e.g., transmission,
distribution, BES, BPS, etc.). Other commenters felt that the IBR definition should include
specific mention of connection to the Bulk Power System or transmission system.

e The definitions should make it clearer which types of technologies are considered IBR.

RELIABILITY | RESILIENCE | SECURITY
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e The definitions should use other defined terms when possible, such as Real Power instead of
active power.

New Definitions
The DT proposes the two definitions below based on industry comment themes and team discussions.
Additional information can be found in the initial ballot documentation posted on the project page.

Inverter-Based Resource (IBR): A source (or sink in the case of a charging battery energy storage
system (BESS)) of electric power that is connected to the electric power system (transmission, sub-
transmission, or distribution system), and that consists of one or more IBR Unit(s) operated as a single
resource at a common point of interconnection. IBRs include solar photovoltaic (PV), Type 3 and Type 4
wind, BESS, and fuel cell.

IBR Unit: An individual device, or a grouping of multiple devices, that uses a power electronic
interface(s), such as an inverter or converter, capable of exporting Real Power from a primary energy
source or energy storage system, and that connect together at a single point on the collector system.

Response to Comments for Draft 1 of MOD-026-2
Project 2020-06 Verifications of Models and Data for Generators | November 2023 2



Inverter-Based Resource Definitions

Description of Current Draft
This is the first draft of the proposed Glossary Terms posted for a formal comment period and initial

ballot.

Completed Actions Date

Standards Committee approved Standards Authorization Request (SAR) September 24, 2020

SAR posted for comment December 16, 2020 — January
14, 2021
Anticipated Actions Date
45-day formal comment period with initial ballot November 16, 2023 — January 4,
2024
10-day final ballot January 2024
NERC Board adoption February 2024

Project 2020-06 Verifications of Models and Data for Generators
Initial Draft of IBR Definitions | November 2023 Page 10f4



Inverter-Based Resource Definitions

New or Modified Term(s) Used in NERC Reliability Standards

Background:

This section includes all new or modified terms used in the proposed standard that will be included in
the Glossary of Terms Used in NERC Reliability Standards upon applicable regulatory approval. The terms
proposed below are intended to be used in MOD-026-2 and other inverter-based resource related
standards.

Term(s):

Inverter-Based Resource (IBR): A source (or sink in the case of a charging battery energy storage system
(BESS)) of electric power that is connected to the electric power system (transmission, sub-transmission,
or distribution system), and that consists of one or more IBR Unit(s) operated as a single resource at a
common point of interconnection. IBRs include solar photovoltaic (PV), Type 3 and Type 4 wind, BESS,
and fuel cell.

IBR Unit: An individual device, or a grouping of multiple devices, that uses a power electronic
interface(s), such as an inverter or converter, capable of exporting Real Power from a primary energy
source or energy storage system, and that connect together at a single point on the collector system.

Project 2020-06 Verifications of Models and Data for Generators
Initial Draft of IBR Definitions | November 2023 Page 2 0of 4



Inverter-Based Resource Definitions

Background

The drafting team (DT) utilized the IEEE 2800-2022 definitions as an initial basis for the IBR terms
for the NERC Glossary of Terms and adjusted, as necessary. The DT acknowledges the efforts of
the P2800 Wind and Solar Plant Interconnection Performance Working Group and IEEE members
in developing those definitions.

The IBR and IBR Unit definitions are intended to describe the technology and which types of
technologies are considered IBR. An IBR is not defined by where it is connected or the size of the
IBR. Therefore, the definitions do not define the applicability for Reliability Standards, voltage
connection level, or facility capability level (MW/MVA). The applicability of IBR will be defined in
the Applicability section of the respective Reliability Standards. Additionally, this is the DT’s
reasoning to include the phrase “connected to the electric power system (transmission, sub-
transmission, or distribution system),” while excluding specific voltage connection and MW
values within the IBR definition.

There is a need to distinguish between the individual “IBR unit or device” and the “IBR
plant/facility” as a whole, so that standards or requirements can be written for each, as
necessary. Hence, the two definitions for IBR Unit and IBR.

The term IBR is synonymous with the term “IBR plant/facility.” An IBR includes the IBR Units, and
the equipment designed primarily for delivering the power to a common point of
interconnection (e.g., step-up transformers, collector system(s), main power transformer(s),
power plant controller(s), reactive resources within the IBR plant, and a voltage source converter
high-voltage direct current (VSC HVDC) system with a dedicated connection to the IBR).

An inverter is a power electronic device that inverts DC power to AC sinusoidal power. A rectifier
is a power electronic device that rectifies AC sinusoidal power to DC power. A converter is a
power electronic device that performs rectification and/or inversion.

IBRs have traditionally been considered “generating resources.” An IBR is not a HVDC system
(except for a VSC HVDC with a dedicated connection to an IBR), flexible ac transmission systems
(FACTS) (e.g., static synchronous compensators (STATCOM) and static VAR compensators (SVC)),
or any resources that are not inverter-based, e.g., gas and steam power plants with synchronous
generators. The DT’s intent with the phrase "IBRs include" is to articulate a specific list of IBRs.
Therefore, other technologies not listed would not be considered an IBR.

A hybrid IBR (e.g., BESS and solar PV) or collocated portions of a facility that are IBR (e.g., a BESS
at synchronous generation facility) are considered an IBR.

IBRs are capable of exporting Real Power and may also be capable of providing Reactive Power.

Battery energy storage systems (BESS) are considered an IBR unit or IBR independent of whether
the device is operating in a charging, idle, or discharging mode.

The Project 2020-06 DT intends to use the Glossary Terms of IBR Unit and IBR for MOD-026-2.
Additional standards development projects and related standards that may use these defined
terms include:

O Project 2020-02 Generator Ride-through (new PRC-029, modified PRC-024)
O Project 2021-01 Modifications to PRC-019 and MOD-025
O Project 2021-04 Modifications to PRC-002 (new PRC-028)

Project 2020-06 Verifications of Models and Data for Generators
Initial Draft of IBR Definitions | November 2023 Page 3 of4



Inverter-Based Resource Definitions

O Project 2022-04 EMT Modeling
O Project 2023-01 EOP-004 IBR Event Reporting
O Project 2023-02 Performance of IBRs (new PRC-030)

e Distributed Energy Resources (DER) related projects that may or may not need to use IBR/IBR
Unit if they end up with their own definition)

o Project 2022-02 Modifications to TPL-001 and MOD-032 (DER)
o Project 2023-05 FAC-001/FAC-002 DER
O Project 2023-08 MOD-031 Demand and Energy (DER)

Project 2020-06 Verifications of Models and Data for Generators
Initial Draft of IBR Definitions | November 2023 Page 4 of 4
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Implementation Plan
Project 2020-06 Verifications of Models and Data for Generators\
Inverter-Based Resource Definitions

Applicable Standard(s)

e None

Requested Retirement(s)

e None

Prerequisite Standard(s)
These standard(s) or definitions must be approved before the Applicable Standard becomes
effective:

e None

Applicable Entities

e None

New/Modified/Retired Terms in the NERC Glossary of Terms

e |nverter-Based Resource (IBR)

e |BR Unit

Background

As multiple standards development projects are actively addressing risks related to inverter-based
generation, NERC evaluated the need for a single standards project to move forward with
definitions that would be leveraged by all other projects. Project 2020-06 was identified as the
Drafting Team (DT) that would coalesce development efforts for these definitions and coordinate
proposed definitions with the other NERC developers. The Drafting Team proposes the two
definitions of IBR and IBR Unit to be used in Reliability Standard MOD-026-2, as well as other IBR-
related standards development projects.

General Considerations

Multiple standards in development will use the definition(s), and the proposed implementation
timeframe is intended to reflect that any one of those standards may be the first to use one or more
of the definitions. Additionally, this implementation plan only affects the date that these new
definitions will become effective terms in the NERC Glossary of Terms. A separate implementation
plan will be developed for MOD-026-2, including requirements that use these proposed definitions.

RELIABILITY | RESILIENCE | SECURITY
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Effective Date

The effective date(s) for the proposed definitions for Glossary of Terms are provided below.

Where approval by an applicable governmental authority is required, the proposed definitions shall
become effective on the first day of the first calendar quarter after the applicable governmental
authority’s order approving the definitions, or as otherwise provided for by the applicable
governmental authority.

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

Implementation Plan for IBR-related Definitions
Project 2020-06 Verifications of Models and Data for Generators | November 2023 2
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Unofficial Comment Form
Project 2020-06 Verification of Models and Data for Generator
Inverter-based Resource Definitions

Do not use this form for submitting comments. Use the Standards Balloting and Comme}*iqg System
(SBS) to submit comments on Inverter-based Resource (IBR) Glossary Terms by 8 p.m. Easter
January 9, 2024.

Additional information is available on the project page. If you have questions, contact Senior Standards
Developer, Chris Larson (via email), or at 404-446-9708.

Background

The NERC IBR Performance Task Force (IRPTF) performed a comprehensive review of all NERC Reliability
Standards to identify any potential gaps and/or improvements. The IRPTF discovered several issues as part
of this effort and documented its findings and recommendations in the IRPTF Review of NERC Reliability
Standards White Paper, which was approved in March 2020 by the Operating Committee and the Planning
Committee (now part of the Reliability and Security Technical Committee (RSTC)). Among the findings
noted in the white paper, the IRPTF identified issues with MOD-026-1 and MOD-027-1 that should be
addressed. The RSTC endorsed the standard authorization request (SAR) June 10, 2020.

The Standards Committee accepted two revised SARs at its July 21, 2021 meeting. The scope of the SARs
include the potential to add, modify, or retire a Glossary Terms for NERC Reliability Standards. The Project
2020-06 drafting team proposes two new terms as part of this formal comment and initial ballot period.

Please provide your responses to the questions listed below, along with any detailed comments.

Questions

1. Do you support the definition for IBR as proposed, or with non-substantive changes? If you do not
support the definition as proposed, please explain the changes that, if made, would result in your
support.

|:| Yes
D No

Comments:

2. Do you support the definition for IBR Unit as proposed, or with non-substantive changes? If you do
not support the definition as proposed, please explain the changes that, if made, would result in
your support.

D Yes
|:| No

Comments:
3. Provide any additional comments for the DT to consider, if desired.

Comments:

RELIABILITY | RESILIENCE | SECURITY
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UPDATED

Standards Announcement
Project 2020-06 Verifications of Models and Data for G
Inverter-based Resource Glossary Terms

Formal Comment Period Open through January 9, 2024
Ballot Pools Forming through December 15, 2023

Now Available

A formal comment period for Inverter-based Resource Glossary Terms is open through 8 p.m. Eastern,
Tuesday, January 9, 2024.

Commenting
Use the Standards Balloting and Commenting System (SBS) to submit comments. An unofficial Word
version of the comment form is posted on the project page.

Reminder Regarding Corporate RBB Memberships

Under the NERC Rules of Procedure, each entity and its affiliates are collectively permitted one voting
membership per Registered Ballot Body Segment. Each entity that undergoes a change in corporate
structure (such as a merger or acquisition) that results in the entity or affiliated entities having more
than the one permitted representative in a particular Segment must withdraw the duplicate
membership(s) prior to joining new ballot pools or voting on anything as part of an existing ballot pool.
Contact ballotadmin@nerc.net to assist with the removal of any duplicate registrations.

Ballot Pools
Ballot pools are being formed through 8 p.m. Eastern, Friday, December 15, 2023. Registered Ballot

Body members can join the ballot pools here.

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

e Passwords expire every 6 months and must be reset.
e The SBS is not supported for use on mobile devices.

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

RELIABILITY | RESILIENCE | SECURITY
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Next Steps
Initial ballots will be conducted December 29, 2023 - January 9, 2024.

For more information on the Reliability Standards development process, refer to the Standard Processes
Manual.

For more information or assistance, contact Senior Standards Developer, Chris Larson (via email) or at 404-
446-9708. Subscribe to this project's observer mailing list by selecting "NERC Email Distribution Lists" from
the "Service" drop-down menu and specify “Project 2020-06 Verifications of Models and Data for
Generators Observer List” in the Description Box.

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

Standards Announcement | Project 2020-06 Verification of Data and Models for Generators
Inverter-Based Resource Glossary Terms | November 2023 2
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Comment Report

Project Name: 2020-06 Verifications of Models and Data for Generators | Draft 1 of IBR Definitions
Comment Period Start Date: 11/16/2023

Comment Period End Date: 1/9/2024

Associated Ballots: 2020-06 Verifications of Models and Data for Generators IBR Unit IN 1 DEF

2020-06 Verifications of Models and Data for Generators IBR-related Definitions | Implementation Plan IN 1 OT
2020-06 Verifications of Models and Data for Generators Inverter-Based Resource (IBR) IN 1 DEF

There were 73 sets of responses, including comments from approximately 179 different people from approximately 113 companies
representing 10 of the Industry Segments as shown in the table on the following pages.



Questions

1. Do you support the definition for IBR as proposed, or with non-substantive changes? If you do not support the definition as proposed,
please explain the changes that, if made, would result in your support.

2. Do you support the definition for IBR Unit as proposed, or with non-substantive changes? If you do not support the definition as proposed,
please explain the changes that, if made, would result in your support.

3. Provide any additional comments for the DT to consider, if desired.
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1. Do you support the definition for IBR as proposed, or with non-substantive changes? If you do not support the definition as proposed,
please explain the changes that, if made, would result in your support.

Kristina Marriott - Miller Bros. Solar, LLC -5 - MRO,WECC,Texas RE

Answer No

Document Name

Comment

The Inverter Based Resource proposed definition includes distribution. GADS and other regional (ISO/RTO) definitions support BPS (transmission and
sub-transmission) and purposely leave out distribution systems (distributed energy resources (DERs)). We recommend also having this delineation to
help industry terms align. Thus, DER should have its own definition and a MW delineation or facility descriptions as part of its definition. We believe
having MW delineation may help approval odds of both definitions. This may also help with the inclusions and exclusions of IBRs and DERs for
upcoming standards.

Further we recommend that BESS Resource should be excluded from this definition, and should be its own definition. Separating these items out may
help the inclusion and exclusion of certain units/facilities. We also recommend that converter unit resources should be its own definition. Reasoning for
breaking these resources out as their own definition, makes it easier to include, exclude, delineate and detail requirements for each kind of resource
within upcoming standards. Example: EMT modeling requirements, event reporting, and performances should differ between IBRs, BESS Resources
and Converter Based Resources.

Also, many companies (GOs) are seperating out their PV Plant as one legal entity and their BESS as another legal entity. With this in mind, making
seperate definitions also helps these companies.

Likes O

Dislikes 0

Duane Franke - Manitoba Hydro - 1,3,5,6 - MRO
Answer No
Document Name

Comment

Item 4 in the background of the IBR definition documents indicates that the IBR is synonymous with the term “IBR plant/facility”, where a step-up
transformer, collector systems, main power transformers, power plant controllers, etc., all belong to the IBR. However, these details are not mentioned
in the IBR definition. Therefore, it is recommended to include these details in the IBR definition to clarify the definition.

The isolated IBR, regardless of their energy resource, interconnecting via a dedicated VSC-HVDC transmission facility should be included in the
IBR definition.

Likes O
Dislikes 0



Sean Bodkin - Dominion - Dominion Resources, Inc. - 6, Group Name Dominion
Answer No
Document Name

Comment

The proposed defintion conflicts with the BES definition and also appears to be an attempt to expand NERC jurisidction into the distribution system. The
definition is expansive and goes beyond a defintoin of what an Inverter Based Resource is technically. Dominion Energy recommends that NERC use
the FERC definition of IBR: IBRs include solar photovoltaic, wind, fuel cell, and battery storage resources powering electronic devices that change
direct current power produced by these resources to alternating current power to be transmitted on the BPS. The FERC definition clearly communicates
that only resources that are intending to move power across the BPS are a jurisdictional IBR and does not conflict with the existing and approved BES
definition.

Dominion Energy also supports EEI comments.

Likes O
Dislikes 0

Ryan Quint - Elevate Energy Consulting - NA - Not Applicable - NA - Not Applicable, Group Name Elevate Energy Consulting
Answer No
Document Name

Comment

The drafting team has presented a good draft definition of IBR but the proposed definition includes some technical issues that could create challenges,
inconsistencies, and applicability challenges when used in the NERC Reliability Standards. These issues should be further vetted and considered by the
drafting team for the next iteration. Potential issues include:

1. The parenthetical “(transmission, sub-transmission, or distribution system)” encapsulates all IBRs connected to the power grid which is a good
approach to create a generic definition that can then be further specified for applicability to requirements. However, the phrase could also be
removed and the meaning would remain the same. So therefore, it may not be necessary to add that level of specificity to the Glossary Term
knowing that further clarification would be needed for applicability in the Standards.

o IBRs connected to the distribution system are classified as distributed energy resources (DERs) and would need a separate definition to
classify them as such for any DER-related standards modifications.

2. The list of IBR technologies at the end of the definition is confusing in that it is unclear whether this list is inclusive or exclusive. As written, one
cannot clearly determine whether the list defines the types of resources that are considered IBRs or if they are simply examples. There are
other types of IBRs such as FACTS devices (STATCOMSs, SVCs, etc.) and HVDC circuits that are not included in this list. Therefore, as written,
the definition will cause a significant amount of confusion and require significant clarifying language in every standard where used.

3. The ERO Enterprise CMEP Practice Guide: Application of the Bulk Electric System Definition to Battery Energy Storage Systems and Hybrid
Resources Version 1 clarifies that BESS applicability is irrespective of charging and discharging. This is relevant to these definitions in that the
proposed IBR definition states “A source (or sink in the case of a charging BESS)” but it is unclear what value the parenthetical addition brings
to the definition. A BESS is a source of electric power when discharging and therefore could be classified accordingly without the additional
language. The drafting team should consider this when developing the definition given the past precedence set with the Practice Guide.



Similarly, if the team decides to keep it, it could be integrated into the definition so there are less parentheticals throughout.
The following are supported in the definition:

1. The use of “electric power system” is likely a suitable term in that it is generic enough for a definition such as this. Again, without the additional
text that appears to be unnecessary, as described above.

A more fundamental definition such as the following may be just as useful for reference in NERC Standards: “A source of electric power connected to
the electric power system that consists of one or more IBR Unit(s) operated as a single resource at a common point of connection.

Likes 0

Dislikes 0

Mark Garza - FirstEnergy - FirstEnergy Corporation - 4, Group Name FE Voter
Answer No
Document Name

Comment

FirstEnergy supports EEI's comments which state:
EEI appreciates the efforts to develop the proposed IBR definition, however, we do not support the definition as currently written

Our concerns include the specificity in the technology types covered in the proposed definition, noting that NERC definitions should be technology
agnostic. Also, as written the definition seems to cast an overly broad net relative to the size and voltage class for the IBR resources yielding
insufficient regulatory clarity necessary for entities to apply the definition in any meaningful way. While the definition is not intended to identify specific
resource applicability, it still should be clear enough to provide a regulatory floor as it relates to NERC Reliability Standards.

To address these concerns, either the IEEE definition of IBRs, as defined in IEEE 2800-2022 (IEEE Standard for Interconnection and Interoperability of
Inverter-Based Resources (IBRs) Interconnecting with Associated Transmission Electric Power Systems, See Section 3, page 31) or the informal
definition of IBRs as proposed by the FERC Commission on Nov. 17, 2023 should be leveraged.

Finally, consideration should be given to defining DERs separately noting these resources, while also inverter based, represent a specific class of IBRs
that are directly connected to the distribution system and in many cases serve a very different purpose outside of supporting the reliability of the Bulk
Power System.

Likes O

Dislikes 0

Michael Johnson - Michael Johnson On Behalf of: Frank Lee, Pacific Gas and Electric Company, 3, 1, 5; Marco Rios, Pacific Gas and Electric
Company, 3, 1, 5; Sandra Ellis, Pacific Gas and Electric Company, 3, 1, 5; - Michael Johnson, Group Name PG&E All Segments

Answer No

Document Name



Comment

PG&E does not support the definition of an IBR as written because it is too narrow to only define the listed 5 items as IBR technologies. There are
other generation types that use IBR technologies that produce MWs such as Flywheels, Tidal flows, etc... that if left out, will result in future ambiguity.
PG&E's recommendation is to either list other generation methods by name or the Drafting Team (DT) should include in the requirement text “and
other” to ensure emerging generation or technologies are not excluded to avoid future modifications to the definition.

Likes O
Dislikes 0

Ruchi Shah - AES - AES Corporation - 5
Answer No
Document Name

Comment

AES Clean Energy supports NAGF’s comments and NAGF’s proposed definition for IBR.

Likes O
Dislikes 0

Andy Thomas - DTE Energy - 1,3,5,6 - SERC,RF
Answer No
Document Name

Comment

Duke Energy provides the following guidance: Delete proposed NERC IBR definition and substitute the IEEE 2800 “IBR Plant” definition. The
IEEE2800 definition is well vetted within the industry and serves the NERC intended purpose for this application. Note: The proposed NERC IBR
definition fits the IBR Plant definition from IEEE 2800.

Likes O

Dislikes 0

Anna Martinson - MRO - 1,2,3,4,5,6 - MRO, Group Name MRO Group

Answer No



Document Name

Comment

MRO NSRF does not support the definition as written due to the following concerns:

The phrase “that is connected to the electric power system (transmission, sub-transmission, or distribution)” needs to be removed. Language
is unnecessary.

The sentence “IBRs include solar photovoltaic (PV), Type 3 and Type 4 wind, BESS, and fuel cell.” should be deleted. When possible, language
used in standards and definitions should be technology neutral.

The broadness of the definition generates ambiguity and will create difficultly in the application for NERC compliance. While identifying specific
resource applicability isn't the aim, the definition should provide a clear regulatory framework as a baseline for adherence to NERC Reliability
Standards.

Likes 1 Lincoln Electric System, 5, Millard Brittany

Dislikes 0

Casey Perry - PNM Resources - 1,3 - WECC,Texas RE
Answer No
Document Name

Comment

PNM and TNMP supports EEl comments but also provide recommended modification of the IBR definition.

Inverter Based Resource: A source of electric power that is connected to the and consists of one or more IBR Unit(s) operated as a single resource at
common point of interconnection. IBRs include but are not limited to solar photovoltaic (PV), Type 3 and Type 4 wind BESS, and fuel cell.

Likes O
Dislikes 0

Srikanth Chennupati - Entergy - Entergy Services, Inc. - 1,3,5,7 - SERC
Answer No
Document Name

Comment

The definition of IBR is very vague.

Entergy recommends The Inverter Based Resource(IBR) definition should clearly state that this definition should apply to only transmission connected



facilities. Distribution connected facilities should be called DER in alignment with other NERC Posted guidelines.

Likes O
Dislikes 0

Sheila Suurmeier - Black Hills Corporation - 5
Answer No

Document Name

Black Hills Corporation supports NAGF and EEI Comments.

Likes O
Dislikes 0

Micah Runner - Black Hills Corporation - 1
Answer No

Document Name

Black Hills Corporation supports NAGF and EEI comments.

Likes O
Dislikes 0

Carly Miller - Carly Miller On Behalf of: Josh Combs, Black Hills Corporation, 5, 1, 3, 6; - Carly Miller
Answer No

Document Name

Black Hills Corporation supports NAGF and EEI comments.

Likes O



Dislikes 0

Rachel Schuldt - Rachel Schuldt On Behalf of: Rachel Schuldt, Black Hills Corporation, 5, 1, 3, 6; - Black Hills Corporation - 6
Answer No
Document Name

Comment

Black Hills Corporation supports NAGF and EEI comments.

Likes O
Dislikes 0

Jennifer Neville - Western Area Power Administration - 6
Answer No

Document Name

Comment

o Remove the phrase “that is connected to the electric power system (transmission, sub-transmission, or distribution)” as it is
unnecessary language.

o Delete the sentence “IBRs include solar photovoltaic (PV), Type 3 and Type 4 wind, BESS, and fuel cell.” because the language is not
technology neutral.

e The definition should provide a clarity for regulatory pruposes, currently the broadness of the definition generates ambiguity and will create
difficultly in the application for NERC compliance.

Likes O
Dislikes 0

Tracy MacNicoll - Utility Services, Inc. - 4
Answer No
Document Name

Comment

"(transmission, sub-transmission, or distribution system)" is unnecessary for the definition. This clarification would be made in the Applicability or
Facilities section of a standard.



The last sentence should have "may include”. If it is only those 4 generating types, the rest of the definition wouldn't be necessary.

Likes O
Dislikes 0

James Keele - Entergy - 3
Answer No
Document Name

Comment

Entergy recommends The Inverter Based Resource(IBR) definition should clearly state that this definition should apply to only transmission connected
facilities. Distribution connected facilities should be called DER in alignment with other NERC Posted guidelines.

Likes O
Dislikes 0

Dennis Chastain - Tennessee Valley Authority - 1,3,5,6 - SERC
Answer No
Document Name

Comment

The first sentence of the proposed definition includes the phrase “(or sink in the case of a charging battery energy storage system (BESS)” which limits
the applicability of an IBR to just BESS. Energy storage systems that could use IBRs are not limited to BESS - they could be used in other energy
storage technologies such as compressed gas, gravity based, etc. Also, using the word “or” limits the IBR to one or the other, when it could be both.
Suggest changing “or” to “and/or” and removing the word “battery” and “(BESS)” such that it reads “ “(and/or sink when used in conjunction with an
energy storage system)”. Also, change “BESS” to “energy storage system” in the last sentence.

The last sentence of the proposed definition includes the phrase “IBRs include solar photovoltaic (PV)... This seems to indicate that IBRs are PVs, etc.,
when they actually only support them. Suggest changing the sentence to read “IBRs are typically used with solar photovoltaic (PV), Type 3 and Type 4
wind, energy storage, and fuel cells.”

Likes O

Dislikes 0



Zahid Qayyum - New York Power Authority - 5
Answer No
Document Name

Comment

NYPA reviewed the proposed IBR definition and suggests a revision. Given the dynamic nature of IBR technology, it’s advisable not to specify certain
types as the sole IBRs; instead, they could be cited as examples.

The term “IBR Unit” causes confusion as it says every inverter is a unit in the current definition, and NYPA recommends adopting an alternative term in
alignment with other NERC standards.

Additionally, it's essential to explicitly include hybrid plants in the IBR definition, as the current background section lacks clarity on the designated IBR
portion. Besides, NYPA also recommends using Inverter Based Unit(s) instead of IBR Units (s) in the following sentence as it intends to explain IBR
itself:

“...and that consists of one or more IBR Unit(s) operated as a single resource at a common point of interconnection...”

Likes O
Dislikes 0

Ben Hammer - Western Area Power Administration - 1
Answer No
Document Name

Comment
The phrase “that is connected to the electric power system (transmission, sub-transmission, or distribution)” needs to be removed. Language
is unnecessary.

The sentence “IBRs include solar photovoltaic (PV), Type 3 and Type 4 wind, BESS, and fuel cell.” should be deleted. When possible, language
used in standards and definitions should be technology neutral.

The broadness of the definition generates ambiguity and will create difficultly in the application for NERC compliance. While identifying specific
resource applicability isn't the aim, the definition should provide a clear regulatory framework as a baseline for adherence to NERC Reliability
Standards.

Likes 0

Dislikes 0



Donna Wood - Tri-State G and T Association, Inc. -1
Answer No
Document Name

Comment

Either delete the sentence “IBRs include solar photovoltaic (PV), Type 3 and Type 4 wind, BESS, and fuel cell.” all together or add "may include". .

Likes O
Dislikes 0

Marty Hostler - Northern California Power Agency - 4
Answer No
Document Name

Comment

BES needs to be included in the Definition.

We already have experience with regulators making up their own interpretation when "BES" is not included. For example, in CIP-002-5.1a IRC 2.11
Auditors claim since BES is not before the word generation, GOP's must include non-BES generation in their Control Center assessments. Even
though a GOP can not possibly perform a GOP functional obligation for a non-BES generator, as it has no NERC functional obligations.

Likes O

Dislikes 0

Lauren Giordano - Lauren Giordano On Behalf of: Dennis Sismaet, Northern California Power Agency, 4, 6, 3, 5; Jeremy Lawson, Northern
California Power Agency, 4, 6, 3, 5; Marty Hostler, Northern California Power Agency, 4, 6, 3, 5; - Lauren Giordano

Answer No
Document Name

Comment

BES needs to be included in the Definition. We already have experience with regulators making up their own interpretation when "BES" in not included.
For example, in CIP-002-5.1A IRC 2.11 Auditors claim since BES is not before the word generation, GOP's must include non-BES generation in their
Control Center assessments. Even though a GOP cannot possibly perform a GOP functional obligation for a non-BES generator as it has no NERC
functional obligations

Likes O
Dislikes 0



Michael Whitney - Northern California Power Agency - 3,4,5,6
Answer No
Document Name

Comment

BES needs to be included in the Definition. We already have experience with regulators making up their own interpretation when "BES" in not included.
For example, in CIP-002-5.1A IRC 2.11 Auditors claim since BES is not before the word generation, GOP's must include non-BES generation in their
Control Center assessments. Even though a GOP cannot possibly perform a GOP functional obligation for a non-BES generator as it has no NERC
functional obligations.

Marty Hostler, Northern California Power Agency, 4, 1/8/2024

Likes O
Dislikes 0

Christine Kane - WEC Energy Group, Inc. - 3, Group Name WEC Energy Group
Answer No
Document Name

Comment

WEC Energy Group supports the comments of the NAGF, the MRO NSRF and EEI.

Likes O
Dislikes 0

Stephen Stafford - Stephen Stafford On Behalf of: Greg Davis, Georgia Transmission Corporation, 1; - Stephen Stafford
Answer No
Document Name

Comment

Remove the reference for sink in the IBR definition. A sink (load) is not a resource. Consider referring to a discharging battery energy storage system
(BESS).

Likes O



Dislikes 0

Jennifer Bray - Arizona Electric Power Cooperative, Inc. - 1
Answer No
Document Name

Comment

AEPC signed on to ACES comments:

Itis ACES’ viewpoint that the proposed definitions are a welcome step towards better defining what is inherently a somewhat nebulous concept. While
we can appreciate the approach taken by the Drafting Team, we believe further refinement is necessary. We would like to specifically emphasize our
agreement with the 3rd bullet point of the “Background” section. We believe that it is imperative that the industry adopt specific definitions to distinguish
between an individual “IBR unit” and the “IBR plant/facility as a whole” thereby allowing each SDT the flexibility to draft each individual standard or
requirement with the correct scope for each. While we agree that creating distinct definitions is the correct method to clearly define these resource
types, it is our interpretation that the currently proposed IBR definition does not align with this stated approach. It is our opinion that the first sentence of
the IBR definition is redundant to the IBR unit definition and should be struck.

Furthermore, we do not believe that the IBR definition should be limited by a specific listing of technologies as is done in the last sentence of the
definition. The last sentence of the 6t bullet point in the background section states:

e “The DT’s intent with the phrase "IBRs include" is to articulate a specific list of IBRs. Therefore, other technologies not listed would not be
considered an IBR.”

It is our perspective that if a specific list of applicable technologies is required to clearly define this term, then the rest of the definition is moot and can
be eliminated. In other words, rather than providing a definition and an all-inclusive list of applicable technologies, why not simply provide an all-
inclusive list? We believe this approach needlessly limits the IBR definition to current technologies in common use and does not allow enough flexibility
for future technological growth nor changes in industry trends.

It is our recommendation that the IBR definition be modified as follows:

e “One or more IBR Unit(s), operated as a single resource at a common point of interconnection, connected to the electric power system
(transmission, sub-transmission, or distribution system).

e |IBRs may include, but are not limited to, any combination of one or more of the following insta