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RSC Meeting
December 8, 2022

Report Items:

* NPCC Office Update
* NERC Standards Process Improvement Opportunities
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NPCC Office Update

e Office remains in New York

* NPCC’s Bylaws require the NPCC office to be in Manhattan County
* Maintain an Office space for 1/3 of Workforce

* 10™ Floor Lease Expires June 2024

* 4th Floor Lease --- 13 years (2036)

 Anticipated Move in 2"¥ Quarter 2023.
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NERC Standards Process Improvements

e Standard Development Process
* Improve Agility to Address Urgent Reliability Needs
* Maintain Due Process, Openness and Balance of Interests

e Standards Process Stakeholder Engagement Group (SPSEG)
« NERC BOT, MRC, NERC Standing Committees, (SC, CCC, RSTC,RISC) and NERC Staff

* SPSEG Recommendations for Incremental Process Improvements

 NERC Rules of Procedure
 NERC Standards Processes Manual --- ROP Appendix 3A

 Whitepaper --- Enhancing NERC's Standards Process



https://www.nerc.com/pa/Stand/Standards%20Process%20Stakeholder%20Engagement%20Group%20202/Standard_Process_Improvements_White_Paper_10072022.pdf
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NERC Standards Process Improvements

e Streamline the Standard Authorization Process (SAR)

e Revise SAR Form to Drive Clarity on Reliability Issues
* Create Single Drafting Team for Standard Development Project
* Eliminate Prescriptive Language

e Streamline Standard Balloting
* Tiered Comment Period Structure
* Eliminate Final Ballot Requirement to Confirm Approval

* Review the Registered Ballot Body Criteria



N
ﬁ NORTHEAST POWER COORDINATING COUNCIL, INC.

NPCC REGIONAL STANDARDS COMMITTEE
AGENDA FOR MEETING #22-5

December 8, 2022, 10:00 a.m. — 2:00 p.m. EDT WebEx Meeting

Dial-In: 415-655-0003 (USA) / 416-915-6530 (Canada)
Guest Code: 24392561939
Password: RCmBPRJ73*3 (72627757 from phone)
WebEx Link

For Reference:
Glossary of Terms Used in NERC Reliability Standards, dated March 29, 2022
NPCC Glossary of Terms, dated August 10, 2021

Introductions, Safety Message and Chair’s Remarks
NPCC Antitrust Compliance Guidelines

Agenda Items:
1.0 Review of Agenda

2.0 RSC Meeting Minutes (Approval Item)

3.0 Items Requiring RSC Discussion/Endorsement
3.1 FERC Activities
3.2 RSC Vice-Chair Nomination and Election
3.3 RSC Scope of Work
3.4 RSC Work Plan
3.5 RSC 2023 Meetings
3.6 Roadmap for Future Revisions to Directory #1 (Endorsement)

4.0 NERC Reliability Standards
http://www.nerc.com/pa/Stand/Pages/Standards-Under-Development.aspx

4.1  Currently Posted Projects

Comment Ballot Period
Project Period End End Date
Date
Project 2016-02 Modifications to CIP Standards 10/7/22 10/7/22
Norm Dang from IESO @ 12:15 PM B (A)
Project 2017-01 Modifications to BAL-003-1.1 9/7/22 9/7/22
David Lemmons from Greybeard Compliance Services @ 12:30 ) F
PM
Project 2019-04 Modifications to PRC-005-6 8/25/21
Giuseppe Giannuzzi from HQ @ 1:30 PM (F)
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https://www.nerc.com/pa/Stand/Glossary%20of%20Terms/Glossary_of_Terms.pdf
https://www.npcc.org/content/docs/public/program-areas/standards-and-criteria/regional-criteria/directories/npcc-glossary-20210810.pdf
http://www.nerc.com/pa/Stand/Pages/Standards-Under-Development.aspx
http://www.nerc.com/pa/Stand/Pages/Project%202016-02%20Modifications%20to%20CIP%20Standards.aspx
https://www.nerc.com/pa/Stand/Pages/Project201701ModificationstoBAL00311.aspx
https://www.nerc.com/pa/Stand/Pages/Project-2019-04-Modifications-to-PRC-005-6.aspx
https://npcc.webex.com/wbxmjs/joinservice/sites/npcc/meeting/download/b9d2b37686c44e5f93bed37648673e16?siteurl=npcc&MTID=m1f6d054f472ae2a19a981f07634fc5ba
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Project 2020-04 Modifications to CIP-012 11/29/22 11/29/22
Robert Krackle from Southern Company @ 1:00 PM B (A)
Project 2020-06 Verifications of Models and Data for Generators 1/18/22 1/18/22
Latrice Harkness @ 1:45 PM (F) (F)
Project 2021-01 Modifications to MOD-025 and PRC-019 11/14/22 11/14/22
(F) @
Project 2021-02 Modifications to VAR-002 1/13/23 1/13/23
(F) @
Project 2021-03 CIP-002 Transmission Owner Control Centers 12/21/22
(3]
Project 2021-04 Modifications to PRC-002-2 11/14/22 11/14/22
Ben Wu @ 1:15 PM (F) (A)
Project 2021-05 Modifications to PRC-023 12/5/22 12/5/22
Ben Wu @ 1:15 PM (F) Q)
Project 2021-06 Modifications to IRO-010 and TOP-003 12/15/22 12/15/22
(F) 0
Project 2021-07 Extreme Cold Weather Grid Operations, 9/1/22 9/30/22
Preparedness, and Coordination (A) (F
Venona Greaff from Oxy and Alison Oswald @ 12:45 PM
Project 2021-08 Modifications to FAC-008 9/21/22
()
Comments: (I) — Informal; (F) — Formal; (N) — Nomination Period
Ballots: (I) — Initial; (A) — Additional; (F) — Final

4.2  Ballot History (Since last RSC Meeting)
4.3  Comment Form History (Since last RSC Meeting)

5.0 NPCC Non-Standards
https://www.npcc.org/Standards/SitePages/NonStandardsList.aspx
5.1  Items for Discussion
5.1.1 Directory#1 Design and Operation of the BPS --- Jt. Planning/Ops Review
5.1.2  Directory#8 System Restoration --- TFCO Review

6.0 RSC Member Items of Interest
6.1 RSC Roster

7.0 Standards Activity Post NERC BOT Approval
(Since last RSC Meeting)

7.1  NERC Filings to FERC
http://www.nerc.com/FilingsOrders/Pages/default.aspx

7.2 FERC Orders / Rules
http://www.nerc.com/FilingsOrders/Pages/default.aspx

7.3 Federal Register
https://www.federalregister.gov/

7.4  FERC Sunshine Act Meeting Notice

7.5  FERC Open Meeting Summaries
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https://www.nerc.com/pa/Stand/Pages/Project-2021-02-Modifications-to-VAR-002.aspx
https://www.nerc.com/pa/Stand/Pages/Project%202021-03%20CIP-002%20Transmission%20Owner%20Control%20Centers.aspx
https://www.nerc.com/pa/Stand/Pages/Project-2021-04-Modifications-to-PRC-002-2.aspx
https://www.nerc.com/pa/Stand/Pages/Project-2021-05-Modifications-to-PRC-023.aspx
https://www.nerc.com/pa/Stand/Pages/Project-2021-06-Modifications-to-IRO-010-and-TOP-003.aspx
https://www.nerc.com/pa/Stand/Pages/Project-2021-07-ExtremeColdWeather.aspx
https://www.nerc.com/pa/Stand/Pages/Project-2021-07-ExtremeColdWeather.aspx
https://www.nerc.com/pa/Stand/Pages/Project2021-08ModificationstoFAC-008.aspx
https://www.npcc.org/Standards/SitePages/NonStandardsList.aspx
http://www.nerc.com/FilingsOrders/Pages/default.aspx
http://www.nerc.com/FilingsOrders/Pages/default.aspx
https://www.federalregister.gov/
https://www.ferc.gov/news-events/news/sunshine-notice-april-commission-meeting
https://www.ferc.gov/news-events/news/sunshine-notice-april-commission-meeting
https://ferc.gov/news-events/events/april-21-2022-virtual-open-meeting-04212022?msclkid=df2833a5cfbc11ecb5cbcbfda24931ae
https://ferc.gov/news-events/events/april-21-2022-virtual-open-meeting-04212022?msclkid=df2833a5cfbc11ecb5cbcbfda24931ae
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8.0 NERC Meetings

8.1  Standards Committee (SC)
http://www.nerc.com/comm/SC/Pages/default.aspx

January 19% — Call

February 16" — Call

March 23t — Call

April 20 — Call

May 18" — Call

June 15% — Call

July 20t

August 17 — Call

September 21

October 19t — Call

November 17t — Call

December 13™

8.2  Board of Trustees (BOT) Meeting
http://www.nerc.com/gov/bot/Pages/Agenda-Highlights-and-Minutes-.aspx
February 9-10 May 11-12

November 4-5 —
Conference Call/Virtual

August 17-18

9.0 NERC Items of Interest (Since last RSC Meeting)
9.1 Lessons Learned
http://www.nerc.com/pa/rrm/ea/Pages/Lessons-Learned.aspx
9.1.1 There has been one new Lesson Learned issued since the last RSC
meeting.

9.2 Alerts
http://www.nerc.com/pa/rrm/bpsa/Pages/Alerts.aspx
There has been no new NERC Alerts released since the last RSC meeting.
9.3 NERC Reliability and Security Guidelines
https://www.nerc.com/comm/Pages/Reliability-and-Security-Guidelines.aspx
9.4 NERC Rules of Procedure
https://www.nerc.com/AboutNER C/Pages/Rules-of-Procedure.aspx
9.5 FERC and NERC Encourage NAESB to Convene Gas-Electric Forum
FERC, NERC Encourage NAESB to Convene Gas-Electric Forum to Address
Reliability Challenges
9.6 2022 State of Reliability Report
Report (nerc.com)

10.0 Future RSC Meetings and Conference Calls

10.1 RSC 2022 Meeting Dates

February 9%, WebEx

May 11%-12" WebEx

August 10-11* WebEx or Toronto
October 12%-13%" WebEx or NYPA
December 8™ General Meeting or WebEx
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http://www.nerc.com/comm/SC/Pages/default.aspx
http://www.nerc.com/gov/bot/Pages/Agenda-Highlights-and-Minutes-.aspx
http://www.nerc.com/pa/rrm/ea/Pages/Lessons-Learned.aspx
http://www.nerc.com/pa/rrm/bpsa/Pages/Alerts.aspx
https://www.nerc.com/comm/Pages/Reliability-and-Security-Guidelines.aspx
https://www.nerc.com/AboutNERC/Pages/Rules-of-Procedure.aspx
https://www.nerc.com/news/Pages/-FERC,-NERC-Encourage-NAESB-to-Convene-Gas-Electric-Forum-to-Address-Reliability-Challenges.aspx
https://www.nerc.com/news/Pages/-FERC,-NERC-Encourage-NAESB-to-Convene-Gas-Electric-Forum-to-Address-Reliability-Challenges.aspx
https://www.nerc.com/pa/RAPA/PA/Performance%20Analysis%20DL/NERC_SOR_2022.pdf
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Northeast Power Coordinating Council, Inc. (NPCC)

Antitrust Compliance Guidelines

It is NPCC’s policy and practice to obey the antitrust laws and to avoid all conduct that
unreasonably restrains competition. The antitrust laws make it important that meeting
participants avoid discussion of topics that could result in charges of anti-competitive behavior,
including: restraint of trade and conspiracies to monopolize, unfair or deceptive business acts or
practices, price discrimination, division of markets, allocation of production, imposition of
boycotts, exclusive dealing arrangements, and any other activity that unreasonably restrains
competition.

It is the responsibility of every NPCC participant and employee who may in any way affect
NPCC’s compliance with the antitrust laws to carry out this commitment.

Participants in NPCC activities (including those participating in its committees, task forces and
subgroups) should refrain from discussing the following throughout any meeting or during any
breaks (including NPCC meetings, conference calls and informal discussions):

e Industry-related topics considered sensitive or market intelligence in nature that are
outside of their committee’s scope or assignment, or the published agenda for the
meeting;

Their company’s prices for products or services, or prices charged by their competitors;
Costs, discounts, terms of sale, profit margins or anything else that might affect prices;
The resale prices their customers should charge for products they sell them;

Allocating markets, customers, territories or products with their competitors;

Limiting production;

Whether or not to deal with any company; and

Any competitively sensitive information concerning their company or a competitor.

Any decisions or actions by NPCC as a result of such meetings will only be taken in the interest
of promoting and maintaining the reliability and adequacy of the bulk power system.

Any NPCC meeting participant or employee who is uncertain about the legal ramifications of a
particular course of conduct or who has doubts or concerns about whether NPCC'’s antitrust
compliance policy is implicated in any situation should call NPCC’s Assistant Corporate
Secretary, Andrew J. Fawbush, Esq. at 904-598-6133.
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NPCC REGIONAL STANDARDS COMMITTEE
AGENDA FOR MEETING #22-4

October 12, 2022, 10:00 a.m. — 2:00 p.m. EDT WebEx Meeting
DER VER Forum October 13, 2022, 9:00 a.m. — 12:00 p.m. EDT WebEx Meeting

Dial-In: 415-655-0003 (USA) / 416-915-6530 (Canada)

Day 1 - RSC Business: Day 2 - DER VER Forum:

Guest Code: 24350475383 Guest Code: 24343720867

Password: Zc7e9pTFE?8 (92739783 from phone) Password: Yq2eMFM655* (97236366 from phone)
WebEx Link WebEx Link

For Reference:
Glossary of Terms Used in NERC Reliability Standards, dated March 29, 2022
NPCC Glossary of Terms, dated August 10, 2021

Attendance:
Name Organization Sector(s) | Day(s)
1. | Gerry Dunbar Northeast Power Coordinating Council 1
2. | Ruida Shu Northeast Power Coordinating Council 1
3. | Kal Ayoub FERC Guest 1
4. | Adrian Pardo Avangrid Guest 1
5. | Almir Memic Eversource Guest 1
6. | Austin Bond Eversource Guest 1
7. | Catherine Ethier Ontario Energy Board Guest 1
8. | Chantal Mazza Hydro Quebec 2 1
9. | Chris Moir OPG Guest 1
10. | Constantin Chitescu OPG 5 1
11. | Damian Interrante Central Hudson Gas & Electric 1 1
12. | Dan Kopin VELCO Guest 1
13. | Dave Kwan Ontario Power Generation 4 1
14. | Emilia Snyder Eversource Guest 1
15. | Erin Wilson NB Power 1 1
16. | Harish Vijay Kumar IESO 2 1
17. | Herb Schrayshuen Power Advisors, LLC Guest 1
18. | Jason Chandler Con Edison Guest 1
19. | Jeff Streifling NP Power 1 1
20. | Jill Searle Nova Scotia Power Guest 1
21. | James Grant NYISO 2 1
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22. | Joel Charlebois AESI 7 1
23. | John Hastings National Grid 1 1
24. | John Pearson ISO-NE 2 1
25. | Joshua London Eversource 1 1
26. | Julia Ziemelis Eversource Guest 1
27. | Junji Yamaguchi Hydro Quebec 1 1
28. | Kristina Henderson Avangrid Guest 1
29. | Lincoln Burton Con Edison 3 1
30. | Lodie White FERC Guest 1
31. | Michele Shafer The United [lluminating Company 1 1
32. | Michael Foley Con Edison 4 1
33. | Michael Jones National Grid 3 1
34. | Nicolas Turcotte Hydro Quebec 2 1
35. | Quintin Lee Eversource 1 1
36. | Randy Buswell VELCO 1 1
37. | Sheraz Majid Hydro One 1 1
38. | Salvatore Spagnolo NYPA 4 1
39. | Sean Bodkin Dominion 4 1
40. | Siobhan Kean-Revie Orange and Rockland 3 1
41. | Timothy Kucey PSEG 4 1
42. | Stephanie Ullah- Orange and Rockland
Mazzuca

43. | Timothy Kucey PSEG 4 1
44. | Tracy MacNicoll Utility Service Guest 1
45. | Vijay Puran NYDPS Guest 1
46. | William Temple Orange and Rockland Guest 1
47. | Norm Dang IESO Guest 1
48. | David Lemmons Greybeard Compliance Service Guest 1
49. | Giuseppe Giannuzzi Hydro Quebec Guest 1
50. | Tony Hall LGE Guest 1
51. | Robert Krackle Southern Company Guest 1
52. | Alison Oswald NERC Guest 1
53. | Matthew Harvard SPP Guest 1
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Introductions, Safety Message and Chair’s Remarks
Gerry Dunbar provided remarks on the latest industry activities.

NPCC Antitrust Compliance Guidelines
The NPCC Antitrust Compliance Guidelines were read by Ruida Shu.

Agenda Items:

1.0 Review of Agenda
Gerry Dunbar reviewed the meeting agenda with the group.

2.0 RSC Meeting Minutes (Approval Item)
Approval of the October 12, 2022, RSC meeting minutes — No revision is necessary to the
draft RSC meeting minutes that were provided in the agenda package
Quintin Lee made the motion for approval.
Sean Bodkin seconded the motion.
The October 12, 2022, RSC meeting minutes were approved

3.0 Items Requiring RSC Discussion
3.1 FERC Activities

Kal Ayoub updated the group on the FERC and DOE joint technical conference on
Supply Chain Risk Management, incentives for Advanced Cybersecurity investment,
and demonstration of potential data/calculation workflows under FERC Order No.
881’s Ambient-Adjusted Rating (AAR) requirements.
Federal Register :: Incentives for Advanced Cybersecurity Investment; Cybersecurity
Incentives
Demonstration of Potential Data/Calculation Workflows Under FERC Order No.
881’s Ambient-Adjusted Rating (AAR) Requirements | Federal Energy Regulatory
Commission

3.2 DER/VER Guidance Document Version #3 Appendix J Open Process
DER/VER Guidance Document Appendix J is currently open for industry comment
process until November 7, 2022. At the conclusion of the open process, NPCC
Standards Staff will review and respond to all industry comments. Ruida Shu will
send out an email endorsement to the RSC members to seek endorsements so the
document can be sent to RCC for final endorsement at the December 6, 2022,
meeting.

3.3 Roadmap for Future Revisions to Directory #1

A ‘Roadmap’ providing guidance for future revisions of Directory #1 has been drafted
and reviewed by the TFCO and TFCP. The Roadmap highlights current industry
issues and suggests enhancements to the criteria that address resource adequacy
metrics, energy sufficiency in all hours, gas/electric interdependency and extreme
weather. The Roadmap has been provided to the RSC and RCC for comment and will
be presented to each committee for endorsement in December.
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3.4 PRC-006-NPCC-2 UFLS Discussion
Gerry Dunbar reviewed issues surrounding PRC-006-NPCC-2 UFLS with the RSC

group.

3.5 RSC 2023 Meetings
We will have some proposed dates for next year for RSC members to review during
the December 2022 RSC meeting.

3.6 RSC Scope of Work and Work Plan
Sheraz Majid and Mike Jones volunteered to help update and revise the RSC Scope of
Work and Work Plan.

4.0 NERC Reliability Standards
http://www.nerc.com/pa/Stand/Pages/Standards-Under-Development.aspx

4.1  Currently Posted Projects

Comment Ballot Period
Project Period End End Date
Date

Project 2016-02 Modifications to CIP Standards 10/7/22 10/7/22
Norm Dang from IESO @ 12:15 PM NC (B (A)
Project 2017-01 Modifications to BAL-003-1.1 9/7/22 9/7/22
David Lemmons from Greybeard Compliance Services @ 12:30 ) F
PM
Project 2019-04 Modifications to PRC-005-6 8/25/21
Giuseppe Giannuzzi from HQ @ 12:45 PM (F)
Project 2020-03 Supply Chain Low Impact Revisions 8/19/22 8/19/22
Tony Hall @ 1:00 PM (F) (D
Project 2020-04 Modifications to CIP-012 11/16/22 11/16/22
Robert Krackle from Southern Company @ 1:15 PM (F) (A)
Project 2020-06 Verifications of Models and Data for Generators 7/6/22 7/6/22
Alison Oswald @ 1:45 PM (F) (F)
Project 2021-01 Modifications to MOD-025 and PRC-019 11/14/22 11/14/22

(F) €3]
Project 2021-02 Modifications to VAR-002 4/6/22

€3]
Project 2021-03 CIP-002 Transmission Owner Control Centers
Project 2021-04 Modifications to PRC-002-2 11/9/22 11/9/22
Ben Wu/Ruida Shu (F) (A)
Project 2021-05 Modifications to PRC-023 9/15/22 9/15/22
Ben Wu/Ruida Shu (F) (D
Project 2021-06 Modifications to IRO-010 and TOP-003 2/9/22

M
Project 2021-07 Extreme Cold Weather Grid Operations, 9/1/22 9/30/22
Preparedness, and Coordination (A) (F)
Matthew Harward from SPP @ 1:30 PM
Project 2021-08 Modifications to FAC-008 1/27/22

@

Comments: (I) — Informal; (F) — Formal; (N) — Nomination Period
Ballots: (I) — Initial; (A) — Additional; (F) — Final
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Project 2016-02:

CIP-007 barely passed.

CIP-005 and CIP-010 are not passed.

Concerns regarding IRA and ERC.

The drafting team will meet tomorrow afternoon October 13, 2022.

Project 2017-01:

BAL-003 was posted for ballot and comments.

The ballot is about 40 percent approval.

The requirements can be addressed through other standards but it is not currently.

Project 2019-04:

The next SDT meeting is tomorrow October 13, 2022.

The SDT is in the process of reviewing the technical rationale document.

The goal is to post the project (initial posting for phase II) for comment and ballot by the end of
the year.

The posting will include the protection system definition.

Project 2020-03:
Project is passed with 66.8% approval.
Allow vendor electric remote access in section 6

The standard drafting team added vendor electric remote access in section 6.3.
The final ballot will start on October 26, 2022.

Project 2021-07:

Phase I of the project passed the final ballot.

There are four recommendations from the NERC FERC Cold Weather Report are addressed by
Phase I.

Phase II project started, the SDT meeting started October 11, 2022, and the team started
addressing the remaining 6 recommendations from NERC FERC Cold Weather Report.

Phase II deadline is September 2023.

The next drafting team meeting is on Thursday October 13, 2022.

4.2  Ballot History (Since last RSC Meeting)
Ruida Shu reviewed the Ballot History document in the meeting.
4.3  Comment Form History (Since last RSC Meeting)
Ruida Shu reviewed the Comment Form History document in the meeting.

5.0 NPCC Non-Standards
https:// www.npcc.org/Standards/SitePages/NonStandardsList.aspx
5.1 Items for Discussion
5.1.1 Directory#1 Design and Operation of the BPS --- Jt. Planning/Ops Review

A Joint Planning and Operations Working Group is currently reviewing
Directory #1. The Working Group anticipates posting Directory#1 in
January.
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5.1.2  Directory#8 System Restoration --- TFCO Review

The TFCO is reviewing comments received on a revised draft of
Directory #8.

5.1.3 Directory #5 Reserve --- Clarification ---- Approved.

The RCC approved a TFCO Ceriteria Clarification for Directory #5
Requirement R6. The Clarification addressed sustainability of reserve and
has been archived on the NPCC website.

6.0 RSC Member Items of Interest
6.1 RSC Roster

7.0 Standards Activity Post NERC BOT Approval

(Since last RSC Meeting)

7.1  NERC Filings to FERC
http://www.nerc.com/FilingsOrders/Pages/default.aspx

7.2 FERC Orders / Rules
http://www.nerc.com/FilingsOrders/Pages/default.aspx

7.3 Federal Register
https://www.federalregister.gov/

7.4  FERC Sunshine Act Meeting Notice

7.5 FERC Open Meeting Summaries

8.0 NERC Meetings
8.1  Standards Committee (SC)
http://www.nerc.com/comm/SC/Pages/default.aspx

8.2

9.0 NERC Items of Interest (Since last RSC Meeting)

January 19% — Call

February 16" — Call

March 23t — Call

April 20" — Call

May 18" — Call

June 15% — Call

July 20t

August 17% — Call

September 21

October 19t — Call

November 17t — Call

December 13™

Board of Trustees (BOT) Meeting
http://www.nerc.com/gov/bot/Pages/Agenda-Highlights-and-Minutes-.aspx

February 9-10

May 11-12

August 17-18

November 4-5 —

Conference Call/Virtual

9.1

9.2
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Lessons Learned

http://www.nerc.com/pa/rrm/ea/Pages/Lessons-Learned.aspx

9.1.1 There have been two new Lesson Learned issued since the last RSC

meeting.
Alerts

http://www.nerc.com/pa/rrm/bpsa/Pages/Alerts.aspx
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There has been one new NERC Alerts released since the last RSC meeting.
9.3 NERC Reliability and Security Guidelines
https://www.nerc.com/comm/Pages/Reliability-and-Security-Guidelines.aspx
9.4 NERC Rules of Procedure
https://www.nerc.com/AboutNER C/Pages/Rules-of-Procedure.aspx
9.5 FERC and NERC Encourage NAESB to Convene Gas-Electric Forum
FERC, NERC Encourage NAESB to Convene Gas-Electric Forum to Address
Reliability Challenges
9.6 2022 State of Reliability Report
Report (nerc.com)

10.0 Future RSC Meetings and Conference Calls

10.1 RSC 2022 Meeting Dates

February 9%, WebEx

May 11%-12" WebEx

August 10-11* WebEx or Toronto
October 12%-13%" WebEx or NYPA
December 8™ General Meeting or WebEx

The meeting is adjourned at 2:20 PM.
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NPCC Distributed Energy Resources/Variable Energy Resources Forum

October 13, 2022, 9:00 a.m. — 12:00 p.m. EDT WebEx Meeting

Dial-In: 415-655-0003 (USA) / 416-915-6530 (Canada)
Guest Code: 24343720867
Password: Yq2eMFM655* (97236366 from phone)

WebEx Link
Attendance:
Name Organization Comments
1 Gerry Dunbar NPCC
2 Ruida Shu NPCC
3 Aaron Hornick NPCC
4 Abdualah Aljankawey NB Power
5 Aditya Menon Hydro One
6 ahmed mousa PSEG
7 Al McMeekin NERC
8 Andrey Oks NPCC
9 Anil Rauniyar NPCC
10 | Austin Bond Eversource
11 | Ben Eng NPCC
12 | Benjamin Loebick Ul
13 | Brad Woods Texas RE
14 | Brett Feldman RI Energy
15 | Carleton Simpson PUC NH
16 | Casey Darling Central Hudson
17 | Catherine Ethier - OEB OEB
18 | Chantal Mazza Hydro Quebec
19 | Charles Dickerson NPCC
20 | Charlie Smith ESIG
21 | Chris Moir OPG
22 | Christian Garneau Regie
23 | Constantin Chitescu OPG
24 | Damian Interrante Centra Hudson
25 | Dan Kopin VELCO
26 | Daniel Schwarting ISO-NE
27 | David Conroy RLC-Eng
28 | Dean Sorensen National Grid
29 | Deketa Wall NPCC
30 | Dick Brooks (REA) Reliable Energy Analytics
31 | Douglas Vitale NPCC
32 | Eddy Lim (FERC) FERC
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33 | EDWARD ROEDEL Ul

34 | Emilia Snyder Eversource Eversource
35 | Erin Wilson NB Power

36 | F.Wong Regie

37 | Feras Shehadeh WSP

38 | Gabriel Dion (HQ) Hydro Quebec
39 | Gene Ng Hydro One
40 | Geneva McSheffery NB Power

41 | Hantz Presume VELCO

42 | Harish Vijay Kumar IESO

43 | Harman Paink AESI

44 | Hongling Sun Hydro One
45 | Irene Lu National Grid
46 | James Oddy FERC

47 | Jason Chandler Con Edison
48 | Jason Pause DPS.NY

49 | Jeffrey Streifling NB Power

50 | Jim Grant NYISO

51 | Jean Morneau Hydro One
52 | Joel Charlebois AESI

53 | John Baudanza National Grid
54 | John Hastings National Grid
55 | John Idzior Reliability First
56 | John Pearson ISO-NE

57 | John Penaranda Hydro One
58 | Jones, Michael W. National Grid
59 | Joshua London - Eversource Eversource
60 | Kim McKinley NB Power

61 | Kurtis Chong IESO

62 | Lincoln Burton Con Edison
63 | Ling Zheng Con Edison
64 | Louis Legault Regie

65 | Maria G. Regie

66 | Mark Henry Texas RE

67 | Megan Lund IESO

68 | Michael Lombardi NPCC

69 | Michael Ridolfino (CHG&E) Central Hudson
70 | Michele Shafer NYSEG

71 | Mike Foley Con Edison
72 | Mike Sylvester National Grid
73 | Mujahid Mian NPCC

74 | Neeraj Lal NPCC

75 | Nicola Parrotta TMLP

76 | Nima Kalathil National Grid
77 | Patrick Scully Maine,gov
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78 | Per-Anders Lof National Grid
79 | Peter Van Huynh NS Power

80 | Phil Jonat, WSP WSP

81 | Pramila NYISO

82 | Quintin Lee Eversource

83 | Rafael Sahiholamal NPCC

84 | Randy Buswell VELCO

85 | Randy Crissman NYPA

86 | Randy Davis Maine.gov

87 | Riley Allen Vermont.gov
88 | Rizki Del Olmo PSEG

89 | Robert Eisenhuth PSEG

90 | Scott Nied NPCC

91 | Sean Sampson WSP

92 | shayan rizvi NPCC

93 | Sheila Keane NESCOE

94 | Shengen Chen RLC-Eng

95 | SHERAZ MAJID Hydro One

96 | Siobhan Keane-Revie ORU

97 | Tasha Hescock Utility Services
98 | Ted Zhou Hydro One

99 | Thomas Teafatiller Reliability First
100 | Thomas zhao Hydro One

101 | Tom Burns Central Hudson
102 | Tony Napikoski Ul Ul

103 | Tony Purgar Reliability First
104 | Tracy MacNicoll Utility Services
105 | Vijay Puran DPS.NY

106 | Walid Ommary Hydro One

107 | WARREN KING Hydro One

108 | Werner Pieterse IESO

109 | William Vesely Con Edison
110 | Wai Wong National Grid
111 | Yves Albert NB Power

112 | Zhu, Chuanjiang (Chelsea) National Grid
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Day Two NPCC Regional Standards Committee Meeting — DER VER Forum:

October 13,2022, 9:00 a.m. — 12:00 p.m. (all times EDT)

11.0 Distributed Energy Resources (DER) Variable Energy Resources (VER) Forum
Topics

11.1 Welcome and Safety Message: Gerry Dunbar, NPCC Director Reliability Standards
and Criteria (9:00 am - 9:05 am)

11.2 Antitrust Compliance Guidelines, Public Notice, and Meeting Protocols: Ruida Shu,
NPCC Manager of Reliability Standards (9:05 am — 9:10 am)

11.3 NPCC VER/DER Outreach Efforts: Gerry Dunbar, NPCC Director Reliability
Standards and Criteria (9:10 am — 9:15 am)

11.4 Operational Challenges of DER Integration at the Transmission-Distribution
Interface — John Penaranda, Grid Operations Manager, Hydro One Networks (9:15
am — 9:55 am)

11.5 Planning New England’s Transmission Grid for 2040 and 2050 — Daniel Schwarting,
Manager, Transmission Planning, ISO-New England (9:55 am — 10:35 am)

Break (10:35 am — 10:40 am)

11.6 Leveraging Existing Planning Process to Prepare for the Energy Transition — Megan
Lund, Manager — Transmission Planning Southwest & East, Independent Electricity
System Operator (10:40 am — 11:20 am)

11.7 Transmission, a Key Enabler of the Energy Transition — Charlie Smith, Executive
Director, Energy Systems Integration Group (11:20 am — 12:00 pm)

11.8 Closing — Gerry Dunbar
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Northeast Power Coordinating Council, Inc. (NPCC)

Antitrust Compliance Guidelines

It is NPCC’s policy and practice to obey the antitrust laws and to avoid all conduct that
unreasonably restrains competition. The antitrust laws make it important that meeting
participants avoid discussion of topics that could result in charges of anti-competitive behavior,
including: restraint of trade and conspiracies to monopolize, unfair or deceptive business acts or
practices, price discrimination, division of markets, allocation of production, imposition of
boycotts, exclusive dealing arrangements, and any other activity that unreasonably restrains
competition.

It is the responsibility of every NPCC participant and employee who may in any way affect
NPCC’s compliance with the antitrust laws to carry out this commitment.

Participants in NPCC activities (including those participating in its committees, task forces and
subgroups) should refrain from discussing the following throughout any meeting or during any
breaks (including NPCC meetings, conference calls and informal discussions):

e Industry-related topics considered sensitive or market intelligence in nature that are
outside of their committee’s scope or assignment, or the published agenda for the
meeting;

Their company’s prices for products or services, or prices charged by their competitors;
Costs, discounts, terms of sale, profit margins or anything else that might affect prices;
The resale prices their customers should charge for products they sell them;

Allocating markets, customers, territories or products with their competitors;

Limiting production;

Whether or not to deal with any company; and

Any competitively sensitive information concerning their company or a competitor.

Any decisions or actions by NPCC as a result of such meetings will only be taken in the interest
of promoting and maintaining the reliability and adequacy of the bulk power system.

Any NPCC meeting participant or employee who is uncertain about the legal ramifications of a
particular course of conduct or who has doubts or concerns about whether NPCC’s antitrust
compliance policy is implicated in any situation should call NPCC’s Assistant Corporate
Secretary, Andrew J. Fawbush, Esq. at 904-598-6133.
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Distributed Energy Resources and Variable Energy Resources Forum Disclaimer
Statement

1. General

Any information presented [at NPCC forums] is for informational purposes only. NPCC accepts
no responsibility for the accuracy of such presentations, or for your reliance on any information
contained within the content available through such forums. Discussions represent a wide range
of views and interests of the participating individuals and organizations. Statements made during
discussions do not necessarily reflect those of NPCC.

2. Vendors

Information presented is for stakeholder informational purposes only and does not imply
NPCC’s endorsement or approval. NPCC does not promote technology, tools, products,
services, or vendors that may be used by entities within the electric industry. Questions or
concerns about vendors or the services or products they offer must be directed to the vendor. It is
the responsibility of the owner, operator, or the user of the bulk power system to research the
services the vendors offer. Those that utilize the services of vendors assume full responsibility
for claims directly or indirectly arising thereunder and NPCC is not responsible or liable for any
claim or harm, directly or indirectly, that transpires from the use of any information.
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Public Announcement

RSC and DER/VER Forum Meetings, WebEx, and Conference calls:

Participants are reminded that this meeting, WebEx, and conference call are public. The access
number was posted on the NPCC website and widely distributed. Speakers on the call should
keep in mind that the listening audience may include members of the press and representatives of
various governmental authorities, in addition to the expected participation by industry
stakeholders.

PUBLIC Page 14 of 15

NPCC, Inc., 1040 Avenue of the Americas, 10th Floor, New York, NY 10018




N
ﬁ NORTHEAST POWER COORDINATING COUNCIL, INC.

Meeting Logistics

Participants will be muted upon entry, and you are encouraged to use the “Chat” feature of the
WebEX if you wish to ask a question. The questions will be answered by the presenter at the end
of each presentation. NPCC DER/VER Forum will be recorded, the recording and meeting
material will be posted on the DER Forum section of the NPCC website.

Thank you for your cooperation.
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Update on FERC Activities

Kal Ayoub, Deputy Director, Division of Cyber Security
December 8, 2022

The views expressed in this presentation are my own and do not represent those of the Commission or any individual Commissioner.



FERC Reliability-Related Activity

* Implementing Recommendations of FERC-NERC
Inquiry on 2021 Cold Weather Event

 Security and Reliability-Related Issuances

* 2022 Report on Lessons Learned from the FERC-led
Cybersecurity Audits

e FERC Technical Conferences

e Joint Federal-State Task Force on Electric
Transmission
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FERC-NERC Cold Weather Inquiry:
NAESB Gas-Electric Forum

* July 29, 2022, Chairman Glick and Mr. Robb recommended that NAESB
convene a forum to address Recommendation 7.

* Recommendation 7: FERC should consider establishing a forum. . . .to
identify concrete actions (consistent with the forum participants’
jurisdiction) to improve the reliability of the natural gas infrastructure
system necessary to support bulk-power system reliability.

 Goals:

v Concrete actions to increase reliability of the natural gas infrastructure
system necessary to support [the] Bulk Electric System;

v Plans for implementing actions;

v Deadlines for implementing actions; and

v’ Identifying entities responsible for implementing actions.

NAESB Gas-Electric Forum meetings: September 23, 2022; October 21,

2022; November 8, 2022; and December 1, 2022. Meetings are open to
the public.
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2021 FERC-NERC Cold Weather Inquiry:
Cold Weather Reliability Standards

e October 28, 2022 — NERC filed Extreme Cold Weather Grid
Operations, Preparedness, and Coordination Reliability Standards
for approval in Docket No. RD23-1. Comments are due December 1.

* Revisions address the reliability-related findings of the Joint Inquiry
into the February 2021 Cold Weather Outages in Texas and South-
Central United States and five of the recommendations for new or
enhanced Reliability Standards proposed in the Joint Report.

* Represents the first phase of a two-phase effort to implement
Recommendation 1 of the 2021 inquiry.
* The proposal:

» Revised Reliability Standards EOP-011-3 Emergency Operations
and adds a new EOP-012-1

Extreme Cold Weather Preparedness and Operations;
» Adds three definitions; and
» Retires EOP-011-2 Emergency Preparedness and Operations.
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Security and Reliability-Related
Issuances

* Order accepting FY2023 Business Plans and Budgets and directing a Compliance
filing, issued November 2, 2022 (Docket No. RR22-4-000).

* Orders focused on inverter-based resources (IBRs), issued November 17, 2022:

» An order directing NERC to develop a plan to register the entities that own
and operate IBRs (RD22-4);

» A Notice of Proposed Rulemaking (NOPR) to direct NERC to develop reliability
standards for IBRs that cover data sharing, model validation, planning and
operational studies, and performance requirements (RM22-12);

» Comments on the NOPR are due on February 6, 2023; Reply Comments
are due on March 6, 2023

» An order approving reliability standards that are related to IBRs, which NERC
proposed earlier this year (RD22-5).
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Lessons Learned from CIP Reliability

Audits

* FERC staff issued its annual report on lessons learned from the non-
public CIP audits of registered entities. It found that
most cybersecurity protection measures adopted by entities met the
mandatory requirements of the CIP reliability standards.

* The report recommends cybersecurity practices that N
|r_1cklude processes, procedures and technical controls to mitigate
risks.

Re-evaluate policies, procedures, and controls for low-impact cyber
systems and associated cyber assets (CIP-003);

Address risks posed by bulk electric system cyber assets that have
reached the manufacturer-determined end of life or service and no longer
are supported by vendors (CIP-007);

Deploy a comprehensive malicious code prevention program for all cyber
assets within a bulk electric system cyber system (CIP-007);

Implement comprehensive vulnerability assessment processes for
applicable cyber assets (CIP-010); and

Review and validate controls used to mitigate software vulnerabilities and
Omaoli)cious code on transient cyber assets managed by a third party (CIP-
10).
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Technical Conferences

e New England Winter Gas-Electric Forum was held on September 8§,
2022. AD22-9-000. The Commissioner-led forum discussed the
electricity and natural gas challenges facing the New England Region.

e Annual Commissioner-led Reliability Technical Conference will be held
on November 10, 2022. AD22-10-000. The conference will discuss policy
issues related to the reliability and security of the Bulk-Power System.
Panel | will explore Managing the Electric Grid to Advance Reliability; and
Panel Il will explore Managing Cyber Security Threats, CIP Reliability
Standards and best practices for the Bulk-Power System.
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Technical Conferences

e Establishing Interregional Transfer Capability Transmission Planning and
Cost Allocation Requirements Workshop will be held on December 5-6,
2022. AD23-3-000. The workshop will discuss whether and how the
Commission could establish a minimum requirement for interregional
transfer capability for public utility transmission providers in
transmission planning and cost allocation processes.

e Supply Chain Risk Management Technical Conference will be held on
December 7, 2022. AD22-12-000. DOE’s Office of Cyber Security, Energy
Security, and Emergency Response (CESER) and FERC’s Office of Electric
Reliability will hold a technical conference to discuss supply chain
security challenges related to the Bulk-Power System, ongoing supply
chain-related activities, and potential measures to secure the supply
chain for the grid’s hardware, software, computer, and networking
equipment.
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Joint Federal-State Task Force on
Electric Transmission

* Announced (June 17, 2021, in Docket No. AD21-15). The purpose is to encourage
cooperation and communication between federal and state regulators on electric
transmission related issues.

* The First meeting (November 10, 2021) focused on incorporating state perspectives
into regional transmission planning.

* The Second meeting (February 16, 2022) focused on categories and types of
transmission benefits that should be considered in transmission planning and cost
allocation and its principles.

* The Third meeting (May 6, 2022) focused on examining barriers to the efficient,
expeditious, and reliable interconnection of new resources through the FERC-
jurisdictional interconnection processes.

» The Fourth meeting (July 20, 2022) focused on Interregional Transmission Planning
and Project Development

* The Fifth meeting (November 15, 2022) focused on addressing regulatory gaps and
challenges in oversight of transmission development.

Recordings of these meetings are available at Joint Federal-State Task Force on Electric
Transmission.
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Questions?
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NPCC Board of Director Meeting
January xx,2023
Draft for Approval, Agenda Item XX

2023 Scope of Work
for the
Regional Standards Committee

The NPCC Regional Standards Committee (“RSC”) aligns its activities with the NPCC and
NERC Strategic Plans and is charged with:

(a) Managing and maintaining the NPCC Regional Standards Development Process.

(b) Managing and maintaining the process for NPCC Ceriteria and Directory Development.

(c¢) Providing consolidated NPCC Regional review and comments to existing and proposed
NERC Standards in accordance with the NERC Reliability Standards Development Processes.
(d) Reviewing FERC Orders and Notice of Proposed Rulemakings (“NOPRs”) related to
Reliability Standards.

(e) Reviewing any new and revised NERC Reliability Standard Audit Worksheet (“RSAW?”), as
may be requested by the NPCC Compliance Committee (“CC”) and submit comments to NERC
as appropriate.

(f) Providing consolidated NPCC Regional review and comments to the existing and proposed
NERC Standards Development Processes Manual and to the NERC Rules of Procedure as they
relate to Standards Development.

(g) Determining the need for, and development of, NERC and Regional Standards, Variances to
NERC Standards, modifications to NPCC Criteria and Directories, and/or interpretations and
clarifications thereof.

(h) In coordination with the NPCC CC, address issues identified through the NPCC Regional
Feedback Mechanism to continually improve standards and NERC documents which includes
Guidelines and other technical material.

(1) In coordination with the Reliability Coordinating Committee (“RCC”), address issues
identified through the “Distributed Energy Resource (“DER”) BES Impact Reporting Form”,
conduct, maintain, and further develop the process as necessary.

(j) Providing a forum for information with the goal of sharing best practices on reliability issues
associated with industry standards, guidance and/or regulations. In addition, forum topics may
include emerging issues such as building electrification, electric vehicle charging, and
transmission integration.

(k) After receiving comments from NPCC stakeholders, the RSC will be responsible for
coordinating consensus and the NPCC Standards Program Area Staff will submit Regional
comments to NERC.

The RSC is an open and balanced committee inclusive of all stakeholders that provide
for, or are materially impacted by, the reliability of the NERC Bulk Electric System and the
NPCC Bulk Power System as defined by Criteria A-10. The RSC meetings are open to all
stakeholders who want to participate, and meeting materials will be publicly posted on the NPCC
Website.

PUBLIC Page 1 of 4

NPCC, Inc., 1040 Avenue of the Americas, 10th Floor, New York, NY 10018



N
ﬁ NORTHEAST POWER COORDINATING COUNCIL, INC.

Decisions of the NPCC RSC will be adopted under a sector-based voting structure as
described in the NPCC Amended and Restated Bylaws.

The RSC will coordinate its work through the NPCC Standards Program Area Staff which will
submit standards related comments pursuant to the NERC Standards Development Processes
Manual and the NERC Rules of Procedure.

The RSC will be chaired and assisted by NPCC Standards Program Area Staff along with Co-
Vice chairs elected by the RSC from among the members of the RSC at the time the vote is
taken. Chair and Co-Vice Chair appointments will be submitted to the NPCC Board of Directors
for final approval. The Co-Vice chairs will serve a term of two years. The Vice-Chair term may
be extended through a motion and subsequent vote by the committee.

Members of the RSC will be nominated by their respective companies. NPCC RSC leadership
(RSC Chairperson and Co-Vice Chairpersons) will review and consider the approval of all
nominations to the RSC. The nominations will include contact information and qualifications to
serve on the committee highlighting the ability of the nominee to work with their subject matter
experts and sufficiently represent their organization’s viewpoint on the Committee. Each of the
NPCC Sectors as defined in the NPCC Amended and Restated Bylaws will be open to
representation on the RSC in accordance with the NPCC Amended and Restated Bylaws.

Subcommittees and ad hoc Working Groups will be formed upon request of the RSC by NPCC
Standards Program Area Staff. All associated scopes or charters developed, will be approved by
the RSC.

Each RSC Member is accountable to the members of the RSC for carrying out their
responsibilities in accordance with this document.

RSC Members are to represent their companies and sectors and will also work to resolve
differences with a principal goal of maintaining or improving Bulk Electric System reliability.

RSC Members should consider not only what is best for their company but also what is in the
best interest of the broader industry and NERC Bulk Electric System and NPCC Bulk Power
System reliability.

RSC Members should make every effort to attend scheduled meetings and when not available are
required to identify and provide a qualified proxy participant. RSC business cannot be conducted
in the absence of a quorum, and it is essential that each RSC Member make a commitment to be
present. A determination to recommend removal of an RSC member shall be considered by the
NPCC RSC leadership if that member is excessively absent and provides no proxy for regularly
scheduled meetings. In this case the NPCC Member Representative will be notified of the intent
to remove the member from the Roster prior to the formal removal of that member.

A. NPCC Regional Standards Process Responsibilities

The RSC is responsible for managing the Regional standards process for the development of
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ERO Regional Standards, Violation Risk Factors (“VRFs”), Violation Severity Levels (“VSLs”),
definitions, Regional Interconnection-wide variances (e.g., Quebec’s UFLS), interpretations and
clarifications in accordance with the NPCC Regional Standard Processes Manual and the NPCC
Amended and Restated Bylaws pertaining to quorum and voting rules. The RSC is responsible
for promoting and pursuing the quality of all standards-related materials.

The RSC will be available to advise the NPCC BOD on NERC standards related matters.

B. NPCC Criteria and Directory Process Responsibilities

The RSC provides oversight for the development of NPCC Criteria and Directories within each
document. The RSC will provide guidance to all NPCC Committees, Task Forces and Working
Groups regarding NPCC documents including Criteria, Directories, Procedures, Guidelines, and
the Cost Effectiveness Procedure. The RSC will also maintain and oversee the Directory
Development and Revision Manual and related processes. Distributed Energy Resource
(“DER”) BES Impact reporting activities will be coordinated with the Reliability Coordinating
Committee (“RCC”).

The RSC will be available to advise the NPCC BOD on NPCC Ceriteria and Directory related
matters.

C. NERC Reliability Standards Responsibilities

The RSC will:

e Provide a forum for NPCC review, coordination, and submission of regional comments to
existing or proposed NERC Reliability Standards when posted for NERC “Open Process
Review.”

e Provide a forum for NPCC to participate, solicit and provide Regional comments on
Standard Authorization Requests (“SARs”) and their respective Reliability Standards in
accordance with the NERC Standard Development Processes Manual.

e Provide a forum for NPCC to participate in and be kept aware of emerging risks from the
NERC Reliability Issues Steering Committee (“RISC”) and Reliability and Security
Technical Committee (“RSTC”).

e Provide a forum for NPCC to participate, solicit and provide Regional comments to the
Periodic Review Process for standards.

o Identify prospective reliability issues associated with new or revised NERC Reliability
Standards and their potential impact on the NPCC Region, (e.g., Regional differences).

e Propose solutions to standards development issues, emerging reliability risks and guide
the development of the NERC Reliability Standards through comments and coordination
of NPCC participation on the SAR, Periodic Review and Reliability Standard Drafting
Teams.

e Engage participants across the NPCC membership during the standard commenting
process to achieve broad Regional consensus.

e Followup on proposed and adopted changes to the NERC Standard Development
Processes Manual and Rules of Procedure as they apply to Reliability Standards and
provide NPCC members with information to achieve a common understanding of the
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processes.

e Coordinate the activities of NPCC members on Standard Drafting Teams and encourage
NPCC representation on all Standard Drafting Teams.

e Coordinate with the NPCC CC on input to CMEP Implementation Guidance documents
in accordance with the CC process for submitting implementation guidance to NERC.

e Participate in the NERC Standards Efficiency Review and coordinate Regional
participation in related efforts.

e Conduct DER and VER forums to promote best practices and information sharing as
NPCC experiences increased penetration of DER and VER.

e Conduct outreach with State and Provincial Governmental authorities to provide an
industry point of contact for regulatory mandates.

e Promote the targeted reliability activities in the NPCC Strategic Plan and the ERO Long
term strategy focus areas.

D. FERC Activities Affecting Standards

The RSC will review and discuss FERC Orders and Notice of Proposed Rulemakings
(“NOPRs”) relating to ERO and Regional Reliability Standards.

When requested, participate in technical conferences hosted by NERC, FERC, or the other
Regions on topics of importance to power system reliability.

E. Non-Jurisdictional

The RSC will conduct activities as necessary to promote reliable integration of new resources
including but not limited to DER and VER. The focus of the RSC activities is to inform
stakeholders of new technologies, planning techniques, operational impact and opportunities to
leverage the characteristics of new technologies to provide and enhance essential reliability
services. Provide support for Regional de-carbonization goals by monitoring NPCC Criteria and
Directory development and revision for reliability, security, and resilience issues as well as
impediments to meeting decarbonization goals. Additionally, the RSC will develop, and revise
guidance documents and procedures related to these new technologies.
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NPCC Board of Directors Meeting
XX XX, 2023
Draft for Approval, Agenda Item XX

Northeast Power Coordinating Council, Inc.
Regional Standards Committee
Work Plan for Calendar Years 2023-2024

The following Regional Standards Committee (“RSC”) Work Plan activities for the calendar years of 2023-2024
will be consistent with the NPCC 2023 and 2024 Business Plans and Budgets, 2023-2026 Working Draft Strategic
Plan, and continues to support the Distributed and Variable Energy Resource Forums along with other reliability
activities related to de-carbonization goals in the Region. The Work Plan supports the 2023 ERO Enterprise Work
Plan Priorities and the ERO Reliability Standards Development activities including ongoing standards periodic
reviews, standards development, standards efficiency reviews, and standards grading.

NPCC Reliability Standards Committee Program Responsibilities (related to Standards)

The RSC’s work will be informed by the Strategic Reliability Focus Areas defined in the 2023-2026 Working Draft
NPCC Strategic Plan. Those focus areas are: 1) Enhancing System Resilience and Assuring Energy Sufficiency 2)
Reliably Integrating the Resources brought forward by Societal Decarbonization 3) Addressing Cyber and Physical
Threats.

1. Monitor NERC’s Reliability Issues Steering Committee (“RISC”) risk profiles and other reliability related
issues and priorities. Review the 2023 ERO Reliability Risk Priorities Report for NERC and NPCC
Standards and Criteria development, or for the development of guidelines or other reliability solutions.
Coordinate NPCC'’s input into those decisions.

2. Coordinate and provide input to the development and prioritization of ERO reliability standards within the
NERC Reliability Standards Development Plan through active Regional participation with the Periodic
Review Standing Review Team or successor group or related activity.

3. Provide ongoing input to the NERC Standards Periodic Review Template used to determine the
effectiveness of standards.

4. Continue to coordinate Regional input for cost effectiveness activities conducted during NERC’s Standards
Development program.

5. Oversee, and participate in the Regional Standards Development Process and base any development,
revision, or retirement of NPCC Regional Reliability Standards on the continued reliability related needs of
the Region or continent-wide ERO standards and initiate any future revision(s) which may be necessary.

6. Coordinate any NPCC Regional Standards development activity with NERC Standards development
activity to avoid duplication and ensure resources are available for efficient and effective standards
development and implementation.

7. Engage in the NERC Compliance Guidance Policy process. Support the inputs through the NPCC
Compliance Committee (“CC”) by providing technical and policy related opinions as necessary.

8. Coordinate NPCC participation in reviews and revisions of NERC Standards when addressing reliability
directives from FERC and any Provincial Governmental Authority directives.

9. Participate in any NERC Task Forces, Working Groups, and Subcommittees which may drive NERC and
NPCC standards development activities.

10. Conduct thorough reviews of all NERC Standards being developed or revised and coordinate timely
consensus-based comments within the NPCC Region based on reliability needs, results-based requirements,
and Periodic Reviews activities by leveraging the expertise of the NPCC RSC and Task Forces.

11. Develop and submit Standard Authorization Requests (“SARs”) for revisions when necessary to improve
Standards and address reliability related issues for approved or draft Standards.

12. Develop, as needed, any Interconnection Wide Regional variances for NERC Reliability Standards and
NPCC Regional Standards in accordance with the NPCC Regional Standard Process Manual.
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13. Develop ballot recommendations or provide a list of reliability or compliance issues to RSC members and
NERC Registered Ballot Pool entities within NPCC for all NERC Standards under development.

14. Review and develop ballot recommendations for any future NERC formal interpretations to Standards.

15. Provide guidance to NPCC Regional Standard Drafting Teams in critical areas of results-based Standards,
Violation Severity Levels, and Violation Risk Factor development as well as ensuring quality.

16. Respond to FERC and Provincial filings and interrogatories on issues related to Regional and NERC
Standards as requested. Coordinate formal NPCC input to NERC filings and petitions.

17. Serve as a liaison for the Northeast Region to the NERC RISC for all new and emerging reliability risks
related to the development or revision of standards.

18. Coordinate input for the Northeast Region to the NERC Reliability and Security Technical Committee
(“RSTC”) as necessary.

19. Participate in or observe the proceedings of various NERC groups to contribute to the continued
improvement of NERC Standards and processes. These groups include but are not limited to:

NERC Standards Committee (“SC”)

NERC Standards Committee Process Subcommittee (“SCPS”)

NERC Project Management Oversight Subcommittee (“PMOS”)

NERC SAR and Standards Drafting Teams (“SDTs”)

NERC RISC

f. NERCRSTC

20. Develop proposals for standards, variances, and standard clarifications utilizing Regional technical
resources as assigned by the NPCC Reliability Coordinating Committee, or RSC.

21. Work with the NPCC Compliance Committee and Staff to develop the necessary compliance elements of
the Regional Standards, for example, Violation Severity Levels (“VSLs”).

22. Revise, as necessary, and implement the NPCC Cost Effective Analysis Procedure and apply it to
Directories being revised or developed, as needed. Promote and participate in any NERC cost effectiveness
analysis activities conducted during formal industry comment periods of the ERO draft continent-wide
Standards.

23. Ensure that the appropriate NPCC Task Forces review NERC Standards-related issuances and provide
input to support development of a NPCC consensus opinion based on cost effectiveness.

24. Solicit technically qualified candidates from NPCC stakeholder companies to participate on each of the
NERC Standard Drafting Teams. Ensure sufficient regional representation exists on the drafting teams.

25. Promote among NPCC stakeholders, and State and Provincial regulators issues related to BES reliability
and Standards development.

26. Participate in NPCC Compliance and Reliability Conferences.

27. Participate in the revision and redrafting of the NERC Rules of Procedure and other documents related to
standard development as the NERC documents come up for review and /or modification.

28. Coordinate implementation of the NERC Standards development processes and NPCC Regional Standard
processes and recommend revisions as necessary.

29. Coordinate with the RCC, all activities related to input received from the “Distributed Energy Resources
BES Impact Reporting Form.”

30. Provide oversight, and further develop as may be necessary, the process, information, and promotion of the
“Distributed Energy Resources BES Impact Reporting Form.”

31. Conduct DER/VER Forum Meetings as required.

32. Develop revisions to and maintain NPCC DER/VER Guidance document(s) and processes.

33. Coordinate and work with State and Provincial Governmental Authorities to address reliability and
resilience related issues associated with DER/VER, and energy storage as decarbonization goals are
pursued.

a0 o

NPCC Regional Standards Committee Program Responsibilities (related to Criteria and Directories)

1. Coordinate NPCC Directory Development activities with the regulatory authorities in the U.S. and
applicable Provincial Governmental Authorities.

2. Identify the need for new or modified NPCC Criteria and Directories, Guidelines and Procedures pursuant
to Section 313 of the NERC ROP responsibilities.

3. Revise and maintain the NPCC Directory Development and Revision Manual & Process for the Review
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and Approval of Criteria, Guidelines, and Procedures as needed to identify incremental reliability benefit
and cost effectiveness as directed by the NPCC Board of Directors and Full Members.

4. Coordinate Criteria and Directories requirements with Regional and NERC Standards requirements to
ensure no inconsistencies or duplication exists and identify potential areas for improvements.

5. Develop filings for the Directories for the New York State Public Service Commission to fulfill obligations
for the “Carve-out” outlined in Order 672 for mandatory adherence to more stringent Regional criteria for
New York State.

6. Develop filings of Directories as required with the Provincial Governmental Authorities as per the various
Memorandums of Understanding.

7. Announce development activities pertaining to the NPCC Reliability Directories and NPCC guidance
documents which will enable users, owners, and operators of the Bulk Power System in the Region to be
aware of and apply the NPCC Regionally specific criteria.

The activities listed in this work plan are based on the current planned execution of the NERC Reliability
Standards Development Plan (“RSDP”), proposed strategic direction of the NPCC BOD and NERC BOT as
well as additional Directives from the FERC Orders. Changes to these programs, the NERC RSDP, the NERC
Rules of Procedure, or the NPCC Standards or Directory processes may necessitate changes to listed activities,
including revised scheduling of the activities, removal of certain activities, and/or the addition of activities. If
significant changes occur during the course of the year, the RSC Work Plan will be revised in advance of the
NPCC Board of Director’s annual review and will be forwarded to the NPCC Board of Directors for approval.
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BAL-003-32 - Frequency Response and Frequency Bias Setting

Standard Development Timeline

This section is maintained by the drafting team during the development of the standard and will
be removed when the standard is adopted by the NERC Board of Trustees (Board).

Description of Current Draft
45-day formal comment period with ballot.

Completed Actions

Date

Standards Committee approved Standard Authorization Request (SAR)
for posting (SAR submitted by NERC RS)

June 14, 2017

Standards Committee approved Standard Authorization Request (SAR)
for posting (SAR submitted by NWPP FRSG)

October 18, 2017

SAR posted for comment (SAR submitted by NERC RS)

June 16, 2017 —July 18,
2017

SAR posted for comment (SAR submitted by NWPP FRSG)

November 2, 2017 —
December 1, 2017

Reliability Standard BAL-003-2

November 5, 2019

Anticipated Actions

Date

45-day formal comment period with ballot

July 25, 2022

45-day formal comment period with additional ballot TBD
10-day final ballot TBD
Board adoption TBD

Draft 1 of BAL-003-3
July 2022
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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. Terms used in the proposed standard that are already defined and are not being
modified can be found in the Glossary of Terms Used in NERC Reliability Standards. The new or
revised terms listed below will be presented for approval with the proposed standard. Upon
Board adoption, this section will be removed.

Term(s):
The BAL-003-3 Standard Drafting Team (SDT) proposes that the currently-approved Texas RE
Regional definition of Governor to be made part of the NERC Glossary of Terms generally.

Governor — The electronic, digital or mechanical device that implements Primary Frequency
Response of generating units/generating facilities or other system elements.

The BAL-003-3 Standard Drafting Team (SDT) proposes that the currently-approved Texas RE
Regional definition of Primary Frequency Response to be made part of the NERC Glossary of
Terms generally:

Primary Frequency Response — The immediate proportional increase or decrease in real power
output provided by generating units/generating facilities in response to system Frequency
Deviations. This response is in the direction that stabilizes frequency.

These terms are also used in other standards, as indicated below. The BAL-003-3 SDT is
obligated to review other standards in which these terms are used to determine if reliability
gaps or redundancies are created by the proposed revision to the defined terms. The BAL-003-3
SDT has determined that the proposed definitions do not change the reliability intent of other
requirements or definitions. The following is the standard using the terms Governor and
Primary Frequency Response:

BAL-001-TRE — Primary Frequency Response in the ERCOT Region: The BAL-003 SDT
determined that the proposed definition revision will not create any redundancies or gaps in

reliability.

Draft 1 of BAL-003-3
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A. Introduction
1. Title: Frequency Response and Frequency Bias Setting
2.  Number: BAL-003-23

3. Purpose: To reguire-ensure sufficient Frequency Response frem-the-Balaneing
Authorib{BA to-maintairwithin the Interconnection Fregueney-within predefined

bounds by arresting frequency deviations and supporting frequency until the
frequency is restored to its scheduled value. To provide consistent methods for
measuring Frequency Response and determining the Frequency Bias Setting.

4. Applicability:
4.1. Functional Entities:

4.1.1. Balaneing-AutherityResponsible Entity
4.1.1.1. Balancing Authority

4.1.1.1.1. Balancing Authority is the responsible entity unless the
Balancing Authority is a member of a Frequency
Response Sharing Group, in which case, the Frequency
Response Sharing Group becomes the responsible
entity.

4.1.1.2. Frequency Response Sharing Group

4.1.2 Generator Operator

4.1.3 Generator Owner

5. Effective Date: See Implementation Plan for BAL-003-32.

B. Requirements and Measures
R1. Each Respon5|ble Entltv shaII achleve an annual Frequeney—RespenseéhaHﬂg—Greu-p

Frequency Response Compllance Measure (FRCM) (as caIcuIated and reported in
accordance with Attachment A) that is greater than or -equal to 1 ermerenegative

thanitsFrequeney-Response-Obligation{FRO}to ensure that sufficient Frequency
Response is provided by each Responsible Entity FRSG-erBA-thatisnetamemberofa

FRSG-to maintain Interconnection Frequency Response equal to or more negative
than the Interconnection Frequency Response Obligation. [Violation Risk Factor: High]
[Time Horizon: Real-time Operations]

M1. Each : :
e#a—Fm%*eﬂey—Respenseéhaﬁng—Greu-p-Responmble Entlty shaII have eV|dence such

as dated data plus documented formula in either hardcopy or electronic format that it
achieved an annual FRCM (in accordance with the methods and data specified by the

Draft 1 of BAL-003-3
July 2022 Page 3 of 24



BAL-003-32 - Frequency Response and Frequency Bias Setting

ERO in Attachment A)-with-data-from-FRSFerm-1repoerted-to-the ERO-asspecifiedin
Attachment-A}that is greater than or equal to 1 ermere-negative-than-its FRO-to

demonstrate compliance with Requirement R1.

R2. Each Balancing Authority that is a member of a multiple Balancing Authority
Interconnection and is not receiving Overlap Regulation Service and uses a fixed
Frequency Bias Setting shall implement the Frequency Bias Setting determined in
accordance with Attachment A, as validated by the ERO, into its Area Control Error
(ACE) calculation during the implementation period specified by the ERO and shall use
this Frequency Bias Setting until directed by the ERO to change-by-the-ERO. [Violation
Risk Factor: Medium][Time Horizon: Operations Planning]

M2. The Balancing Authority that is a member of a multiple Balancing Authority
Interconnection and is not receiving Overlap Regulation Service shall have evidence
such as a dated document in hard copy or electronic format showing the ERO
validated Frequency Bias Setting was implemented into its ACE calculation within the
implementation period specified or other evidence to demonstrate compliance with
Requirement R2.

R3. Each Balancing Authority that is a member of a multiple Balancing Authority
Interconnection and is not receiving Overlap Regulation Service and is utilizing a
variable Frequency Bias Setting shall maintain a Frequency Bias Setting that is:
[Violation Risk Factor: Medium][Time Horizon: Operations Planning]

3.1 Less than zero at all times, and

3.2 Equal to or more negative than its Frequency Response Obligation when
Frequency varies from 60 Hz by more than +/- 0.036 Hz.

M3. The Balancing Authority that is a member of a multiple Balancing Authority
Interconnection, is not receiving Overlap Regulation Service and is utilizing variable
Frequency Bias shall have evidence such as a dated report in hard copy or electronic
format showing the average clock-minute average Frequency Bias Setting was less
than zero and during periods when the clock-minute average frequency was outside
of the range 59.964 Hz to 60.036 Hz was equal to or more negative than its Frequency
Response Obligation to demonstrate compliance with Requirement R3.

R4. Each Balancing Authority that is performing Overlap Regulation Service shall modify
its Frequency Bias Setting in its ACE calculation, in order to represent the Frequency
Bias Setting for the combined Balancing Authority Area, to be equivalent to either:
[Risk Factor: Medium][Time Horizon: Operations Planning]

e The sum of the Frequency Bias Settings asshown-onFRSForm-1and-FRS-Form2
forthe-participatingBalancing-Autherities as validated by the ERO for the

participating Balancing Authorities, or

Draft 1 of BAL-003-3
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e The Frequency Bias Setting as validated by the ERO shewn-er-FRSFerm-1and-FRS
Ferm-2for the entirety of the participating Balancing Authorities’ Areas.

M4. The Balancing Authority shall have evidence such as a dated operating log, database
or list in hard copy or electronic format showing that when it performed Overlap
Regulation Service, it modified its Frequency Bias Setting in its ACE calculation as
specified in Requirement R4 to demonstrate compliance with Requirement R4.

R5. Each Balancing Authority shall develop, review and maintain annually, and implement
an Operating Process as part of its Operating Plan to determine its Frequency
Response requirements and make preparations to have Frequency Response equal to
or greater than (in absolute value) the Balancing Authority’s Frequency Response
Obligation available for maintaining system reliability. [Violation Risk Factor: High]
[Time Horizon: Operations Planning]

M5. The Balancing Authority will have the following documentation to show compliance
with Requirement R5:

e a dated Operating Process;

e evidence to indicate that the Operating Process has been reviewed and
maintained annually; and

e evidence, such as Operating Plans or other operator documentation, that

demonstrate that the entity determines in its Operating Plans its Frequency
Response available and that Frequency Response is equal to or greater than (in
absolute value) its Frequency Response Obligation.Autherity-shall-have evidence

R6. Each Generator Operator shall operate each generating unit/generating facility that is
connected to the interconnected transmission system with frequency responsive
controls in service when the generating unit/generating facility is online and released
for dispatch?, unless the Generator Operator has notified the Balancing Authority as
soon as practical but within 30 minutes of the discovery of a Governor status change
(in--service, out--of--service) of a Governor. [Violation Risk Factor = Medium] [Time
Horizon = Real-time Operations]

! That the generator is not being operated in start-up, shutdown, or testing mode pursuant to a Real-time communication or a

procedure that was previously provided to the Balancing Authority.
Draft 1 of BAL-003-3
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M6. The Generator Operator shall have evidence to show that it notified its associated
Balancing Authority any time it failed to operate a generator in the frequency
responsive mode when the generating facility was online and released for dispatch.

R7. Each Generator Owner shall have its Governor capability on each resource set with a
droop of no more than five (5) percent and a deadband not more than 0.036 Hz.
Exceptions to these setting requirements are allowed if the Generator Owner has
notified its Balancing Authority that: [Violation Risk Factor: Medium] [Time Horizon:
Operations Planning]

e The droop setting is greater than five (5) percent or the deadband is greater
than 0.036 Hz; or
e The resource as designed does not have frequency response capability.

M7. Each Generator Owner shall have evidence that it set its Governor in accordance with
Requirement R7. Examples of evidence include, but are not limited to, Governor test
reports, Governor setting sheets, performance monitoring reports or documentation
that shows the Generator Owner has provided information to the Balancing Authority
information to address the exceptions allowed.

C. Compliance
1. Compliance Monitoring Process

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

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

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

e The Balancing Authority shall retain data or evidence to show compliance
with Requirements R1, R2, R3 and R4 and R5, Measures M1, M2, M3, M4
and M45 for the current year plus the previous three calendar years unless
directed by its Compliance Enforcement Authority to retain specific
evidence for a longer period of time as part of an investigation.

Draft 1 of BAL-003-3
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e The Frequency Response Sharing Group shall retain data or evidence to
show compliance with Requirement R1 and Measure M1 for the current
year plus the previous three calendar years unless directed by its
Compliance Enforcement Authority to retain specific evidence for a longer

period of time as part of an investigation.

e The Generator Operator shall retain evidence of notifications made to the
Balancing Authority for the current and previous calendar years for
Requirement R6 and Measure M6.

e Each Generator Owner shall retain evidence of its settings for Requirement
R7 and Measure M7.

e If a Balancing Authority or Frequency Response Sharing Group is found non-
compliant, it shall keep information related to the non-compliance until
found compliant or for the time period specified above, whichever is longer.

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

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

Eord ) I lse Balancing Authorities. Tie Line Bi
Land flat £ I ol hor |
sesepialles

Draft 1 of BAL-003-3
July 2022 Page 7 of 24



BAL-003-32 - Frequency Response and Frequency Bias Setting

Violation Severi

Levels

Violation Severity Levels

multiple Balancing Authority
Interconnection and not
receiving Overlap Regulation
Service and uses a fixed
Frequency Bias Setting failed
to implement the validated
Frequency Bias Setting value
into its ACE calculation
within the implementation
period specified but did so
within 5 calendar days from
the implementation period
specified by the ERO.

multiple Balancing Authority
Interconnection and not
receiving Overlap Regulation
Service and uses a fixed
Frequency Bias Setting
implemented the validated
Frequency Bias Setting value
into its ACE calculation in
more than 5 calendar days
but less than or equal to 15
calendar days from the
implementation period
specified by the ERO.

multiple Balancing Authority
Interconnection and not
receiving Overlap Regulation
Service and uses a fixed
Frequency Bias Setting
implemented the validated
Frequency Bias Setting value
into its ACE calculation in
more than 15 calendar days
but less than or equal to 25
calendar days from the
implementation period
specified by the ERO.

Lower VSL Moderate VSL High VSL Severe VSL
R1. The B3l Asthoritys, The . The . The .
c E Shavi WW FFeq-ugney—Respense—Sha#f\g FFeq-ugney—Respense—Sha#f\g
G s Responsible Entity’s Greup-sResponsible I.Entltv s, | Greup-sResponsible It:ntltv s, | Greup-sResponsible It:ntltv s,
FRCM was less e than FRCM was less regative-than | FRCM was less negative-than | FRCM was less regative-than
. _FF 0 100% b 100 % itsFRO-by more than 100% isFRO-by more than 100 % its-FRO-by more than
at most 15%-6r-15-MW/01 15% but by at most. 30%—ef 30% but by at mos'F 45%-o+ 45%—epby—me+ce.—t-h-aﬂ—45.
—, hicl s 1l %O—P.4—V\#O4.—H-z,—wh+ehe¥er—+s 45—M-\WO—1—H—2,—wh-|eheveF M—\WO—l—H—z,—wh-lehevef—m—t-he
eviation £ . t—he—g+ea%e¢—elew—a¢+en—#em ene—m%he—g%ea%e#elewat—ren grezteraeviatenfronits
R2. The Balancing Authority in a | The Balancing Authority ina | The Balancing Authority in a | The Balancing Authority in a

multiple Balancing Authority
Interconnection and not
receiving Overlap Regulation
Service and uses a fixed
Frequency Bias Setting did
not implement the validated
Frequency Bias Setting value
into its ACE calculation in
more than 25 calendar days
from the implementation
period specified by the ERO.
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Violation Severity Levels

Lower VSL Moderate VSL High VSL Severe VSL

R3. The Balancing Authority that | The Balancing Authority that | The Balancing Authority that | The Balancing Authority that
is a member of a multiple is a member of a multiple is a member of a multiple is a multiple Balancing
Balancing Authority Balancing Authority Balancing Authority Authority Interconnection
Interconnection and is not Interconnection and not Interconnection and not and not receiving Overlap
receiving Overlap Regulation | receiving Overlap Regulation | receiving Overlap Regulation | Regulation Service and uses
Service and uses a variable Service and uses a variable Service and uses a variable a variable Frequency Bias
Frequency Bias Setting Frequency Bias Setting Frequency Bias Setting Setting average Frequency
average Frequency Bias average Frequency Bias average Frequency Bias Bias Setting during periods
Setting during periods when | Setting during periods when | Setting during periods when | when the clock-minute
the clock-minute average the clock-minute average the clock-minute average average frequency was
frequency was outside of the | frequency was outside of the | frequency was outside of the | outside of the range 59.964
range 59.964 Hz to 60.036 range 59.964 Hz to 60.036 range 59.964 Hz to 60.036 Hz to 60.036 Hz was less
Hz was less negative than its | Hz was less negative than its | Hz was less negative than its | negative than its Frequency
Frequency Response Frequency Response Frequency Response Response obligation by more
Obligation by more than 1% | Obligation by more than 10% | Obligation by more than 20% | than 30%.
but by at most 10%. but by at most 20%. but by at most 30%.

R4. The Balancing Authority The Balancing Authority The Balancing Authority The Balancing Authority
incorrectly changed the incorrectly changed the incorrectly changed the incorrectly c_hanged_the
Frequency Bias Setting value | Frequency Bias Setting value | Frequency Bias Setting value Frequ_en_cy Bias Settmg_value
used in its ACE calculation used in its ACE calculation used in its ACE calculation used in its ACE calculation
when providing Overlap when providing Overlap when providing Overlap when prowdlng_OverI?p
Regulation Services with Regulation Services with Regulation Services with Regulgtlon SerV|c_es W'th_
combined footprint setting- | combined footprint setting- | combined footprint setting- combined footprint setting-
error less than or equal to error more than 10% but less | error more than 20% but less errPr more than 30% of the
10% of the validated or than or equal to 20% of the | than or equal to 30% of the validated or calculated
calculated value. value.

OR
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Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

validated or calculated
value.

validated or calculated
value.

The Balancing Authority
failed to change the
Frequency Bias Setting value
used in its ACE calculation
when providing Overlap
Regulation Services.

The Balancing Authority failed

R5. The Balancing Authority N/A The Balancing Authority -
— ; - to develop an Operating
developed and implemented an developed an Operating —
. . Process to determine its
Operating Process to Process to determine its
L. Frequency Response
determine its Frequency Frequency Response -
- - requirements and plans to have
Response requirements and requirements and plans to have
Frequency Reserve equal to or
plans to have Frequency Frequency Reserve equal to or -
. greater than the Balancing
Reserve equal to or greater greater than the Balancing Authority's F
than the Balancing Authority Authority’s Frequency Utnorty s ref‘“encv
) Response requirements.
Frequency Response Response requirements but
requirements but failed to failed to implement the
maintain the Operating Process Operating Process.
annually.
R6. N/A N/A N/A The Generator Operator did

not operate with the frequency

responsive controls in service

and did not make the required

notification within 30 minutes

of the discovery of a status

change of the frequency

responsive controls.
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Violation Severity Levels

Lower VSL Moderate VSL High VSL Severe VSL

The Generator Owner does not
. N/A N/A The G tor O ted
R7. N/A N/A € Seneratol WNer operals have documented Governor

its Governor with droop and/or -
deadband settings outside settings.
those specified and did not

notify the Balancing Authority.

D. Regional Variances
None.

Link to the Implementation Plan

Procedure for ERO Support of Frequency Response and Frequency Bias Setting Standard
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Version History

Version

Action

Change

Tracking

0 April 1, 2005 Effective Date New
0 August 8, 2005 Removed "Proposed" from Effective Errata
Date
0 March 16, 2007 FERC Approval — Order 693 New
Oa December 19, 2007 | Added Appendix 1 — Interpretation of Addition
R3 approved by BOT on October 23,
2007
Oa July 21, 2008 FERC Approval of Interpretation of R3 Addition
Ob February 12,2008 | Added Appendix 2 — Interpretation of Addition
R2, R2.2, R5, and R5.1 approved by BOT
on February 12, 2008
0.1b January 16, 2008 Section F: added “1.”; changed hyphen Errata
to “en dash.” Changed font style for
“Appendix 1” to Arial; updated version
number to “0.1b”
0.1b October 29, 2008 BOT approved errata changes Errata
0.1a May 13, 2009 FERC Approved errata changes — version | Errata
changed to 0.1a (Interpretation of R2,
R2.2, R5, and R5.1 not yet approved)
0.1b May 21, 2009 FERC Approved Interpretation of R2, Addition
R2.2, R5, and R5.1
1 February 7, 2013 Adopted by NERC Board of Trustees Complete
Revision under
Project 2007-12
1 January 16, 2014 FERC Order issued approving BAL-003-1.
(Order becomes effective for R2, R3, and
R4 April 1, 2015. R1 becomes effective
April 1, 2016.)
1 May 7, 2014 NERC Board of Trustees adopted
revisions to VRF and VSLs in
Requirement R1.
1 November 26, 2014 | FERC issued a letter order approved VRF
and VSL revisions to Requirement R1.
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Version Action Change

Tracking

1.1 August 25, 2015 Added numbering to Introduction Errata
section, corrected parts numbering for
R3, and adjusted font within section M4.

1.1 November 13, 2015 | FERC Letter Order approved errata to Errata
BAL-003-1.1. Docket RD15-6-000

2 November 5, 2019 | NERC Board of Trustees adopted BAL- New
003-2

2 July 15, 2020 FERC Letter Order approved errata to

BAL-003-2. Docket RD20-9-000

3 November 5, 2019 NERC Board of Trustees adopted BAL-003-3. | Complete
Revision under
Project 2017-01
Phase Il

3 July 15, 2020 FERC Order issued approving BAL-003-3.

Draft 1 of BAL-003-3
July 2022 Page 13 of 24



BAL-003-23 - Frequency Response and Frequency Bias Setting

Attachment A

BAL-003-23 Frequency Response and Frequency Bias Setting Standard

Supporting Document
Overview of IFRO, FRO, SEFRD, FRM, FRCM, and FBS Calculations

There are several calculations needed to implement the Frequency Response and Frequency

Bias Setting Standard. The Interconnection Frequency Response Obligation (IFRO) and

Frequency Response Obligation (FRO) calculations are performed by the ERO annually. The

Single Event Frequency Response Data (SEFRD), Frequency Response Measure (FRM),

Frequency Response Compliance Measure (FRCM), and Frequency Bias Setting (FBS)

calculations are performed by the individual BAs and/or FRSGs. The FBS, Most Severe Single

Contingencies (MSSCs), and annual load and resource data are submitted by the BAs and

evaluated by the ERO. These values are determinants in ERO calculations of IFRO for each

interconnection and determination of FRO and minimum FBS for each Balancing Authority.

These calculations are performed at differing points in the annual Operating Year (QY) cycle.

The chronology of the determination and use of these calculations is as follows: determination

of the IFRO, determination of the individual Balancing Authority FROs and minimum FBSs,

publication of frequency events through the OY, determination of SEFRDs, determination of

FRM and FRCM, and determination of FBS.

Interconnection Frequency Response Obligation

The ERO, in consultation with regional representatives, has established a target reliability

criterion for each Interconnection called the lnterconnection-Frequency-ResponseObligation
(IFRO). Preliminany-lllustrative values for QY 2022 are provided below. Certain values are

assessed annually according to the methodology which is detailed in the Procedure for ERO

Support of Frequency Response and Frequency Bias Setting Standard.

Draft 1 of BAL-003-3
July 2022

Interconnection Eastern Western | ERCOFTexas | HQQuebec
Max. Delta Frequency (MDF) 0.420 0.280 0.405 0.947
Resource Loss Protection

Criteria (RLPC)? 3,2093,740 | 2,8503,069 | 2,7502,805 2,000
Credit for Load Resources

(CLR): 1,2091,136

Current IFRO (OY 202248) -1,0915 -8581096 -381412 -179211
FrsSiep-target

RO Estimated Final target

IFRO -915890 -10181096 -380412 -211
Second-Step-target tFROY? -815

Units
MW
MW

MW/0.1 Hz

MW/0.1 Hz
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-787
Finaltarget HFROY?

Table 1: Interconnection Frequency Response Obligations (base year 202217)

IFRO = -(RLPC — CLR)/Max Delta Freq/10
1. These values are evaluated annually for changes in each Interconnection.

CLR: A load reduction program that meets all of the following requirements shall be
utilized by an Interconnection to reduce the IFRO:

1.1. 1.1 s requisite to prevent activation of first stage of an Interconnection’s
Under-Frequency Load Shedding Program (UFLS) for any resource loss less
than or equal to the Interconnection’s Resource Loss Protection Criteria
(RLPC);

1.2. Is non-proportional and automatically activated;

1.3. Activates within 1 (one) second of the trigger frequency being reached;

1.4. Exclusively reserved for Frequency Response during normal operations
and does not participate in UFLS, Undervoltage Load Shedding (UVLS), or
any other Ancillary Service, such as Contingency Reserve, and is not used
for any other operator-initiated normal operations; and

1.5. Available at least 95% of the time and is reviewed as part of the ERO
analysis that determines the IFRO.

Annual reductions

Fto an reducerisk-the-Easternlinterconnection’s IFRO due to a change to the RLPC, CLR and/or

the Maximum Delta Frequencv (MDF) will be limited to no greater than 10 percent of the
existing d

meremen%s—tf—daﬂng—the—step—dewn—preeess—hnterconnectlon S IFRO or - 100MW/ 10Hz
whichever is less negative. Multiple year reductions may be necessary to meet the final target
IFRO. If during the step-down process the Interconnection’s -Freguency-Respense-Measure

(FRM) as calculated by declines-by-morethanld0percent-the ERO declines by more than 10
percent, the ERO will raltdelay the-subsequent reduction in IFRO until such time that a

determination can be made as to the cause of the -degradatiendisproportionate performance.

Draft 1 of BAL-003-3
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Balancing Authority Frequency Response Obligation and-Frequency-Bias-Setting

For a multiple Balancing Authority interconnection, the lntercennection-FRO shown in Table 1 is
allocated based on the Balancing Authority annual load and annual generation as measured in
MWh. The FRS-allocation_of IFRO to determine the FRO for each BA is calculated using the wiH
be-based-eon-thefollowing methedformula:

Annual Geng, + Annual Loadgy

FROga = IFRO
BA Annual Geny,; + Annual Load,;

Where:

e Annual Genga is the total annual output of generating plants within the Balancing
Authority Area (BAA).

e Annual Loadga is total annual Load within the BAA.
e Annual Genjyt is the sum of all Annual Genga values reported in that linterconnection.

e Annual Loadint is the sum of all Annual Loadga values reported in that linterconnection.

Balancing Authorities that form, merge or transfer load or resource must notify the ERO of the
change in footprint and corresponding changes in allocation prior to the change such that the
net obligation to the Interconnection remains the same and so that FBS and FRO can be

adjusted.
Annually, the ERO reviews the load and resource data submitted for all Balancing Authorities

for each Interconnection in the format requested by the ERO. After such annual review, the
ERO will post the following information for each Balancing Authority for the upcoming year:

° Minimum FBS

o FRO

Balancing Authorities that elect to form a FRSG will calculate a FRSG FRO by adding together
the individual Balancing Authority FRO’s.

Frequency Event Selections and Postings

The QY annual list of events for each interconnection are selected by the ERO using the
Procedure for ERO Support of Frequency Response and FBS Standard. Events that trigger UFLS
will not be selected as BAL-003 events. The ERO will publish the annual list for each
interconnection in accordance with the timeline below. If the ERO posts the official list of
events after the date specified in the timeline below, Balancing Authorities and FRSG(s) will be
given 30 days from the date the ERO posts the official list of events to submit the required data.

Draft 1 of BAL-003-3
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ERO Posting and Data Submittal Form

The ERO shall alert responsible entities each year of the appropriate method for data submittal,
including for example, a Section 1600 Data Request for Information under the Rules of
Procedure, if approved by the NERC Board of Trustees.

The ERO publication of the official list of events is included in the form to be used for annual
data submittal. The submittal includes data needed for the determination of Interconnection
RLPCs and IFROs, as well as calendar year Balancing Authority specific data needed for
determination of the respective Balancing Authorities’ FROs and minimum bias settings.

Interconnection RLPC and Minimum Bias Data Submittal Data ltems:

e Largest potential resource loss within the Balancing Authority Area for the next
e0perating ¥Year as detailed in the "Procedure for ERO Support of Frequency
Response and Frequency Bias Settings Standard"

e Second largest potential resource loss within the Balancing Authority Area for the next
e0perating yYear as detailed in the “Procedure for ERO Support of Frequency
Response and Frequency Bias Settings Standard”

e The largest resource loss within the Balancing Authority Area that results from a RAS
action initiated by a multiple contingency (N-2) event as detailed in the “Procedure for
ERO Support of Frequency Response and Frequency Bias Settings Standard”

e CLR —this value will be used to adjust the Interconnection IFRO

e Balancing Authority Area resource (MWh) for the previous calendar year — this value
will be used in the formula described above to determine the BA FRO

e Balancing Authority Area Net Energy for load (MWh) for the previous calendar year —
this value will be used in the formula described above to determine the BA FRO

e Balancing Authority Area Integrated Hourly Peak load (MW) for the previous calendar
year — this value will be used to determine the minimum (in absolute value) bias
setting. The (absolute value) minimum is 0.9% of the annual BA peak load.

Draft 1 of BAL-003-3
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Desired FBS - may be set to a value between 100% to 125% of the Balancing Authority FRM if
this value is more negative than the minimum Frequency Bias based on Peak Demand. If not
more negative, then the Freqguency Bias must be the minimum Bias based on Peak Demand.

For Balancing Authorities which supply or receive Overlap Regulation Service, the partnered
Balancing Authority and the amount of overlap are to be provided.

The ERO submittal form also is used to collect data for each event as described in the following
sections.

Single Event Frequency Response Data

The Balancing Authority will calculate its FRM and FRCM values from SEFRD, defined as:
“the data from an individual event in a Balancing Authority area that is used to calculate
its Frequency Response, expressed in MW/0.1Hz.”

The SEFRD needed for evaluation is, at a minimum, the following Balancing Authority’s
Energy Management System (EMS) scan rate data items for the period 1 minute prior
through 5 minutes after the ERO-supplied event time (t0):

e Actual frequency (Fa)

e Net Interchange Actual (Na) — for single BA interconnections, this value may be
zero (0)

e Net resource or load loss — for single Balancing Authority interconnections, this
value is needed for each event; for multiple Balancing Authority
interconnections, this value is only to be reported by the Balancing Authority (or
pro rata by multiple Balancing Authorities if a jointly owned unit) which sustained
the resource loss. Lost load values are to be specified as a negative amount; lost
resource values are to be specified as a positive amount.

Balancing Authorities may choose to apply certain adjustments to their calculations
to account for factors such as nonconforming loads. For any such adjustments used,
the SEFRD shall include the EMS scan rate data for the period 1 minute prior to
through 5 minutes after the ERO-supplied event time (t0). The types of adjustments
that are allowed are:
e non-conforming loads (load values specified as a negative amount),
e pumped hydro operation (load values specified as a negative amount,
resource values specified as a positive amount),
e jointly owned unit dynamic schedules (import values specified as a negative
amount, export values specified as a positive amount), and
e transferred frequency response (receipt values specified as a negative
amount, delivered values specified as a positive amount).

For each of these adjustments, a given adjustment must be made for either all events or
none of the events in an evaluation year.

All events provided by the ERO need to be included in the annual evaluation to

Draft 1 of BAL-003-3
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determine the annual FRCM. A Balancing Authority may exclude an event only if, during
any part of the event evaluation period:
e itstie-line data orits Frequency data was corrupt,
e its EMS was unavailable, or
e its Balancing Authority was completely islanded from the remainder of the
interconnection.

Determination of Balancing Authority Event Time (to) and Data Alighment

Because a particular BA’s EMS scan can occur anywhere within a 2-- to -6- second window, the
ERO specified event time (tp) may not exactly align with a given BA’s EMS scan. For each event,
the Balancing Authority must review its frequency scan data and determine the last frequency
scan prior to the frequency deviation (decline for a resource loss, spike for a load loss). The
Balancing Authority should set the time of that scan as the Balancing Authority’s event time (to)
for that event. The time of the Balancing Authority’s event time (to) should be within one scan
of the frequency deviation.

In addition to the determination of the Balancing Authority’s to, a review of the other
data items collected should be made to determine if a time shift is needed effor any
of these items relative to the times of the frequency scans. These shifts may be
needed due to data transfer lags (e.g., dynamic signals transferred between Balancing
Authorities via ICCP). If such a shift is needed, data item scans should be shifted to
align to the times of the frequency scans.

Determination of the pre-event sample period (commonly known as the A space) and
the post-event sample period (commonly known as the B space) shall be measured
from the Balancing Authority determined event time (to).

Single Event Frequency Response Measure

Pre-event values (A value scans) for each data item used (actual frequency, net actual
interchange, contingency loss, non-conforming loads, pumped hydro operation,
jointly owned unit dynamic schedules, and/or transferred frequency response) will be
the EMS data scans over the 16-second period before the Balancing Authority’s event
time (to) up to but excluding the Balancing Authority’s event time (to).

The A value will be the average of the selected scans for that item. For low frequency
events, the pre-event frequency value (frequency A value) will be calculated as the
minimum of 60.000 Hz or average actual starting frequency. For high frequency
events, the pre-event frequency value (frequency A value) will be calculated as the
maximum of 60.000 Hz or average actual frequency.

Post-event (B value scans) for each data item used will be the EMS data scans over 20
to 52 seconds after the Balancing Authority’s event time (t0). For each item used, the
B value for that item will be the average of the selected scans for that item.

The number of scans for each average value in the computation of A and B values will

Draft 1 of BAL-003-3
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be dependent on the data scan rate of the Balancing Authority’s EMS. Calculation of
the A value should contain data from at least three distinct time points and the
calculation of the B value should contain data from at least five distinct time points.

The pre-event MW value is the average of the A values (scan values) of all of the data
items (except frequency) used. Each of the data items must use the sign convention
as noted in the listings above. Similarly, the post-event MW value is the average of
the B values (scan values) of all of the data items (except frequency) used, again using
the appropriate sign convention for each item.

The total MW change is determined by subtracting the average post-event MW value
from the average pre-event MW value. Similarly, the frequency change is determined
by subtracting the average post-event frequency value (frequency B value) from the
average pre-event frequency value (frequency A value).

The Single Event Frequency Response Measure (event FRM) is determined by dividing
the total MW change by the total frequency change.

If a Balancing Authority uses the transferred frequency response adjustment, an
additional calculation will be needed. BAs will need to calculate the event FRMs
without incorporating transferred frequency response adjustments. This “FRM w/o
Trfr” value is needed to calculate the Balancing Authority’s Bias Setting, but it is not
used to calculate the Balancing Authority’s event FRCMs. The event FRMs including
transferred frequency response are the values used to calculate event FRCMs.

Single Event Frequency Response Compliance Measure
The FRCM for each event is the ratio of FRM to FRO (FRM divided by FRO).

For FRSGs, the FRSG FRM for each event is calculated by dividing the sum the active
Balancing Authorities’ FRMs by the sum of the active Balancing Authorities’ FROs. If a
Balancing Authority is an FRSG participant and meets the requirements for excluding an
event, e.g. loss of telemetry during event, the FRSG shall exclude the Balancing Authority’s
FRO and FRM from the FRSG’s calculation of FRCM for the excluded event. For any event
in which more than 50% of the Balancing Authority participants’ data is excluded, the
FRSG shall exclude that event for the FRSG.

Annual (OY) Frequency Response Measure and Frequency Response Compliance Measure

The Balancing Authority’s FRM for the QY is determined by taking the median of the individual
event FRM values.

The Balancing Authority’s FRCM for the QY is determined by taking the median of the individual
event FRCM values. An FRSG or a Balancing Authority providing Overlap Regulation Service will
provide individual event FRCMs for the aggregate of its active participants.
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Balancing Authority Fixed Frequency Bias Setting

A Balancing Authority in an Interconnection with multiple Balancing Authorities using a
fixed FBS sets its FBS to the more negative value than:

e Any number the Balancing Authority chooses between 100 percent and 125
percent of its Frequency Response Measure

e Balancing Authority Minimum Frequency Bias Setting as determined by the ERO

Balancing Authority Variable Frequency Bias Setting

A Balancing Authority in an Interconnection with multiple Balancing Authorities using a
fixedvariable FBS sets its FBS such that it is:

e Less than zero at all times, and

e FEqual to or more negative than its Frequency Response Obligation when
Frequency varies from 60 Hz by more than +/- 0.036 Hz

Balancing Authority and Frequency Response Group Reporting

Each Balancing Authority reports its previous year’s FRM (both with and without
transferred frequency response adjustment), FRCM Frequency Bias Setting and Frequency
Bias type (fixed or variable) to the ERO each year to allow the ERO to validate the revised
FBS. In addition, each Balancing Authority will report its two largest potential resource
losses and any applicable N-2 RAS events in the format specified by the ERO.

o—Once the data listed above is fully posted, the ERO will announce the implementation

period for changing the FBS.Calewlate-agroup-Nlr-and-measure-the groupresponseto

aleventsinthe reporting yearonasingle FRS Form-1,or
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Timeline for Balancing Authority Frequency Response and Frequency Bias Setting Activities

Described below is the timeline for the exchange of information between the ERO and
Balancing Authorities to:

e Facilitate the assignment of Balancing Authority FRO

e Calculate Balancing Authority FRCM

e Determine Balancing Authority Fregueney-Bias-Settings

Draft 1 of BAL-003-3
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Target Business
Date

Activity

March 1

Events for evaluation of FRMS and FRCM -Ferm-1-sare posted by the
ERO* with all selected events for the operating year for BA usage.

April 1

BAs and FRSGs complete their frequency response calculationsferms
for all four quarters, including the BAs’ FBS calculations, returning the
results to the ERO in a format specified by the ERO.

May 1

The ERO validates FBS values, computes the sum of all FBS values for
each Interconnection and determines the implementation schedule for
changes to BAs FBS.

May 15

Fhe BAs and FRSGs provide data needed by NERC to calculate the IFRO
and the IFRO allocation to each BA in the format specified by the net

required-to-file FERC Form 714 receive-arequest toprovide load-and
generation-data-as-described-in-the Procedure for ERO Supportof
Frequency-Response-and Frequency BiasSetting Standard™*

June 1l

Fhe-BA implements ary-changes to their FBS.

November 1

The ERO assigns FRO values and Minimum FBS for the upcoming year to
the BAs.

* If the 4™ quarter posting of events for evaluation of FRSM and FRCM -Ferm-1s-is delayed, the
ERO may adjust the other timelines in this table-by-a-similarameunt.

** Data specificationPrecedure will be maintained on thefer ERO website; for example

Procedure for ERO Support of Frequency Response and Frequency Bias Setting-Standard or its

successor.
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Agenda
e Project Background

e Reliability Standard PRC-005-6 Revisions
e Next Steps

e Q&A

Special thanks to Laura Anderson for the preparation of this Industry Outreach
presentation
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Background

e Background

" |n June of 2016, Xcel Energy submitted a Request for Interpretation (RFI) to
NERC seeking clarification on what equipment should be included in the
scope of an entity’s Protection System Maintenance Program relative to
NERC Reliability Standard PRC-005-6. Xcel Energy noted that many modern
generator excitation systems have the capability to respond to electrical
qguantities and initiate trip signals to either the generator lockout or
generator output breaker. Xcel Energy asked whether a protection
function (if enabled) that is embedded in a generator’s excitation system
or voltage regulator would meet the definition of Protection System, and
therefore be included in the scope of PRC-005-6. The RFl was rejected by
the NERC Standards Committee at the recommendation of NERC staff, the
standards developer, and leadership of the PRC-005-6 drafting team (DT)
for the following reason:
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o "The generator excitation systems and voltage regulators described in Xcel
Energy’s RFl are capable of monitoring electrical quantities, such as voltage or
current, and responding to those quantities, by causing a trip of the generator in
response to these signals. Therefore, it is clear that these embedded protective
functions, if enabled, would be included in the scope of Reliability Standard PRC-
005-6 as set out in the Applicability section of the standard."

= Despite this perceived clarity, the North American Generator Forum
(NAGF) received feedback from members indicating that significant
confusion still remains throughout the industry regarding the applicability
of protective functions inside synchronous generator excitation systems to
PRC-005. Consequently, in May 2019, the NAGF submitted a Standard
Authorization Request (SAR) to NERC requesting revisions be made to PRC-
005-6 that would provide clear and unambiguous language within the
standard pertaining to the applicability of protective functions within an
Automatic Voltage Regulators (AVR) and any maintenance requirements
(activities and intervals) associated with those protective functions.
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e [n response to industry comments received from three postings
of the SAR, the Standard Drafting Team has considered the
following in modifying PRC-005-6:
= Clarify that BES protective functions enabled within analog/digital AVRs,

excitation systems, and BES protective functions enabled within control
systems that respond to measured BES electrical quantities and trip BES
Elements either directly or via lockout or auxiliary tripping relays are within

the scope of the standard, and include updates to associated maintenance
tables as necessary.

" |Include new DC supplies (e.g., lithium ion, flow) for Protection Systems in
the maintenance tables.

" |Include entities registered as UFLS-Only Distribution Providers in the
Applicability section to be consistent with changes made to the NERC's
FERC-approved Risk-Based Registration.
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Background

= Update the PRC-005-6 Supplementary Reference and FAQ to align with all
revisions made to the standard.

= Revise the Applicability section of the standard.
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PRC-005-6 Revisions

e The Standard Drafting Team recognized the need to modify the
definition of Protection System.

e Modifications are necessary to provide clarity on the inclusion of
components of control systems which measure and utilize
similar quantities as protective relays and perform similar
functions as protective relays.
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PRC-005-6 Revisions

e The working draft of the proposed new definition of Protection
System is (one or more of the following components):

= Protective relays, or components of control systems, which respond to
measured electrical quantities and provide protective functions;

= Communications systems necessary for correct operation of protective
functions;

= Voltage and current sensing devices providing inputs necessary for the
correct operation of protective functions;

= Station dc supply associated with protective functions (including station
batteries, battery chargers, and non-battery-based dc supply); or

= Control circuitry associated with protective functions through the trip
coil(s) of the circuit breakers or other interrupting devices.
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e Measured Electrical Quantities

= The Standard Drafting Team recognized the need for clarity in the phrase
“respond to electrical quantities” due to the fact that nearly all measured
guantities are converted to electrical signals prior to input into protection
and control systems.

= Measured electrical quantities are those that represent Primary AC or DC
voltage and current for applicable Facilities, such as:
o Generating unit terminal voltage and current,
o Excitation voltage.
* |Included are any quantities derived from voltage and current
measurements, such as:
o Frequency,
o Real and Reactive Power, and
o Phase angles.
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e Protective Functions
= The SDT used the following criteria to establish which functions meet the
criteria of protective functions for inclusion in the definition:
o Functions that are implemented to initiate or prevent the automatic isolation of
Facilities:
— To protect power system Elements,

— To maintain stability, or
— In response to detected faults.

= Functions not applicable to the definition include those which do not
initiate or prevent automatic isolation, such as:
o Limiters or functions which only provide indication; or
o Devices which do not respond to the aforementioned scenarios, such as:

— those detecting malfunctions of an excitation system, or
— automatic switching of capacitor banks for the purpose of voltage-control.
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NORTH AMERICAN ELECTRIC PRC-005-6 ReViSions

RELIABILITY CORPORATION

e Evaluation of Functions

= The SDT performed an analysis of IEEE device numbers using the criteria
above as an example of the analysis to determine which functions should
be considered for inclusion in Protection Systems.

= The results of the example analysis were consistent with the analysis
performed by the SPCWG in SPCS Order 758 Sudden Pressure Relay Report,
which was performed in response to FERC Order No. 758 to determine
which protective functions not included in the Protection System definition
should be considered for inclusion in PRC-005.

= A list of all IEEE device numbers, including a description of each device, is
included in Appendix A.

= Each device was evaluated to determine applicability, the results of which
can be seen in Appendix B.

1.IEEE Standard C37.2, 2008
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Next Steps

e Collaborate with Project 2021-01 Modifications to MOD-025 and
PRC-019 regarding defining “Protection System.”

e SDT meetings schedule TBD

e February 2023 Standards Committee to request approval for 45-
day initial comment period with 10-day ballot.
e Point of Contact

= Laura Anderson, Standards Developer
o laura.anderson@nerc.net or call 404-446-9671

13 RELIABILITY | RESILIENCE | SECURITY
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CIP-012-2 — Cyber Security —Communications between Control Centers

Standard Development Timeline

This sectionis maintained by the drafting team during the development of the standard and will
be removed whenthe standard is adopted by the NERC Board of Trustees (Board).

Description of CurrentDraft
This is an additional 45-day formal comment period with ballot.

Completed Actions Date

Standards Committee approved Standard Authorization Request March 18, 2020

(SAR) for posting

SAR posted for comment April 8, 2020

45-day formal comment period with ballot April 26 —June 9,
2021

55-day formal comment period with ballot November 2021

45-day formal comment period with ballot October 2022

10-day final ballot December2022

Board adoption February 2023

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

This sectionincludes all new or modified terms used inthe proposed standard that will be
includedinthe Glossary of Terms Used in NERC Reliability Standards upon applicable regulatory
approval. Terms usedin the proposed standard that are already defined and are not being
modified can be foundin the Glossary of Terms Used in NERC Reliability Standards.The new or
revised termslisted below will be presented for approval with the proposed standard. Upon
Board adoption, this section will be removed.

Term(s):
None
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A. Introduction
1 Title: Cyber Security — Communications between Control Centers-

2 Number: CIP-012-12

3. Purpose: To protect the confidentiality, availability and integrity of Real-time
Assessmentand Real-time monitoring data transmitted between Control Centers.

4.  Applicability:-

4.1. Functional Entities: The requirementsinthis standard apply to the following
functional entities, referred to as “Responsible Entities,” that own or operate a
Control Center.-

4.1.1. Balancing Authority
4.1.2. Generator Operator-
4.1.3. Generator Owner-
4.1.4. Reliability Coordinator
4.1.5. Transmission Operator
4.1.6. Transmission Owner-
4.2. Exemptions: The followingare exemptfrom Reliability Standard CIP-012-22:

4.2.1. Cyber Assetsat Facilities regulated by the Canadian NuclearSafety
Commission.

4.2.2. The systems, structures, and components that are regulated by the
Nuclear Regulatory Commission under a cyber security plan pursuant
to 10 C.F.R. Section 73.54.

4.2.3. A Control Centerthat transmits to another Control Center Real-time
Assessmentor Real-time monitoring data pertainingonlyto the
generation resource or Transmission station or substation co-located
with the transmitting Control Center.

5 Effective Date: See Implementation Plan for CIP-012-%2.

B. Requirements and Measures

R1. The Responsible Entity shall implement, exceptunder CIP Exceptional Circumstances,
one or more documented plan(s) to mitigate the risks posed by unauthorized disclosure-
and, unauthorized modification-ef, and loss of availability of data used for Real-time
Assessmentand Real-time monitoring data-while such data is being transmitted
betweenany applicable Control Centers. The Responsible Entityis not requiredto
include oral communicationsin its plan. The plan shallinclude: [Violation Risk Factor:

Medium] [Time Horizon: Operations Planning]

Draft 3 of CIP-012-2
October 2022 Page 2 0f8
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1.1. Identification of seeurity-proteetionmethod(s) used to mitigate the risks posed by
unauthorized disclosure and unauthorized modification of data used for Real-

time Assessmentand Real-time monitoring data-while such data is being
transmitted between Control Centers;

1.2. Identification of wheremethod(s) used to mitigate the ResponsibleEntity-applied-

seeurity-protectionrisk(s) posed by loss of data used fortransmitting Real-time
Assessmentand Real-time monitoring while such data is being transmitted

between Control Centers;

1.3. ldentification of method(s) used to recover communication links used to
transmit Real-time Assessment and Real-time monitoring data between
Control Centers;

1.2:1.4. Identification of where the Responsible Entity implemented method(s) as
requiredin Parts 1.1 and 1.2; and

1:3:1.5. __ If the Control Centers are owned or operated by different Responsible
Ent|t|es |dent|f|cat|on ofthe respon5|b|I|t|es ofeach Respon5|ble Entltyfor

Hme—memt&mg—da%a—be%weeﬁ#%ese-eeﬁ{-mkeeﬁ%eﬁ—lmplementmg method(s) as
requiredin Parts 1.1 and 1.2.

Eridenes

M1. Examplesof evidence mayinclude, but isare not limited to, documented plan(s) that
meet the seeuritymitigation objective of RequirementR1and documentation
demonstrating the implementation of the plan(s) .-

Part 1.1

e identification of points where the encryption/decryption of the data occurs at
eithera transport, network, or application layer

e physical access restrictionsto unencrypted portions of the network

Part 1.2

e networkdiagram showingredundancy of paths between Control Centers

e procedures explainingthe use of alternative systems or methods for providingfor
the availability of the data

e servicelevel agreements with carriers containing high availability provisions

e availability oruptime reports for equipment supporting the transmission of Real -
time Assessment and Real-time monitoring data

Part 1.3

e Contract, memorandum of understanding, meeting minutes, agreementor other
information outliningthe methods used for recovery

e Methods for the recovery of links such as standard operating procedures, CIP-009
recovery plan(s), or similartechnical recovery plans

Draft 3 of CIP-012-2
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e Documentation of the process to restore assets and systems that provide
communications

Part 1.4

e Descriptionsor logical diagrams indicatingwhere the implemented methods
reside

e |dentification of points within the infrastructure where the implemented
methodsreside

e Agreementsoutliningthe implemented methodsif provided by a third party

Part 1.5

e Contract, memorandum of understanding, meeting minutes, agreementor other
documentation outlining the responsibilities of each entity

C. Compliance
1  Compliance Monitoring Process

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

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

The Responsible Entity shall keep data or evidence to show compliance as
identified below unless directed by its CEA to retain specificevidence fora
longer period of time as part of an investigation.

e The Responsible Entities shall keep data or evidence of each Requirementin
this Reliability Standard for three calendaryears.-

e |f aResponsible Entityis found non-compliant, itshall keepinformation
related to the non-compliance until mitigationis complete and approvedor
for the time specified above, whicheveris longer.-

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

1.3. Compliance Monitoring and Enforcement Program: As definedinthe NERC
Rules of Procedure, “Compliance Monitoring and Enforcement Program” refers
to the identification of the processes that will be used to evaluate data or

Draft 3 of CIP-012-2
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information for the purpose of assessing performance or outcomes with the
associated Reliability Standard.

Draft 3 of CIP-012-2
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—Violation Severity Levels

Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

R1.

N/A

The Responsible Entity
documented its plan(s}), but
failed to include one of the
applicable Parts of the planas
specifiedin RequirementR1.

The Responsible Entity
documented its plan(s}), but
failed to include two of the
applicable Parts of the planas
specifiedin RequirementR1.

The Responsible Entity failed
to document its plan(s) for
RequirementR1;

Or
The Responsible Entity failed
to implement any-Partthree or
more Parts of its plan(s) for
RequirementR1, exceptunder
CIP Exceptional Circumstances.

Draft 3 of CIP-012-2

October 2022
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D. Regional Variances
None.

E. Associated Documents
e |ImplementationPlan.

e Technical Rationale for CIP-012-%:2.

Fraptermeniaden-Suidancer

Draft 3 of CIP-012-2
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Version History-

Change
Tracking

1 Respondto FERC Order No. 822 New

1 August 16, 2018 | Adopted by NERC Board of Trustees

1 January 23, 2020 | FERC Order issued approving CIP-012-1.

Docket No. RM18-20-000;
1 February 17,2020 | Effective Date 7/1/2022
2 TBD Adopted by NERC Board of Trustees
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MOD-026-2 - Verification of Dynamic Models and Data for BES Connected Facilities

Standard Development Timeline

This section is maintained by the drafting team during the development of the standard and will

be removed when the standard is adopted by the NERC Board of Trustees (Board).

Description of Current Draft

This is the first draft of the proposed standard for a formal 45-day comment period.

Completed Actions Date

Standards Committee approved Standards Authorization Request (SAR)

September 24, 2020

SAR posted for comment

December 16, 2020 —
January 14, 2021

ARticioated Acti

Date

45-day initial formal comment period with ballot

May 20 — July 56, 2022

45-day additional formal comment period with ballot

Oetober—November 21,
2022 —January 18, 2023

Anticipated Actions Date
10-day final ballot Deeember2022)anuary
2023
NERC Board adoption February-May 2023

Draft -2 of MOD-026-2
May-November 2022
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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

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. Terms used in the proposed standard that are already defined and are not being
modified can be found in the Glossary of Terms Used in NERC Reliability Standards. The new or
revised terms listed below will be presented for approval with the proposed standard. Upon
Board adoption, this section will be removed.

Term(s):
None.
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MOD-026-2 - Verification of Dynamic Models and Data for BES Connected Facilities

A. Introduction

1.
2.
3.

5.

Title: Verification of Dynamic Models and Data for BES Connected Facilities
Number:  MOD-026-2

Purpose:  To verify that the dynamic models and associated parameters used to
assess Bulk Electric System (BES) reliability represent the in-service equipment of BES
Facilities including generating Facilities, transmission connected dynamic reactive
resources, and high-voltage direct current (HVDC) terminal equipment.

Applicability:
4.1. Functional Entities:
4.1.1. Generator Owner
4.1.2. Transmission Planner
4.1.3. Planning Autherity-Coordinator
4.1.4. Transmission Owner that owns a Facility listed in Section 4.2.4 or 4.2.5

4.2. Facilities: For the purpose of this standard, the term “applicable writsFacility” o
“Facility” shall mean any one of the following:

4.2.1 |Individual generating reseurce-identified-threugh-unit meeting the
criteria set by Inclusion 12 of the BES definition.

4.2.2 Generating plant/Facility identified-through-meeting the criteria set by
Inclusion 12 of the BES definition.

4.2.3 Generating plant/Facility of dispersed power producing resources

identified-threugh-meeting the criteria set by Inclusion 14 of the BES
definition.

4.2.4 Dynamic reactive resources identified-threugh-meeting the criteria set by
Inclusion 15 of the BES definition with a gross (individual or aggregate)
nameplate rating greater than 20 MVA including, but not limited to:

4.2.4.1 Synchronous condenser; and

4.2.4.2 Flexible alternating current transmission system (FACTS)
devices.

4.2.5 HVDC terminal equipment including:
4.2.5.1 Line commutated converter (LCC); and
4.2.5.2 Voltage source converter (VSC).

Effective Date: See Project 2020-06 Verification of Dynamic Models and Data for BES
Connected Facilities Implementation Plan

Draft 1-2 of MOD-026-2
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B. Requirements and Measures

R1. Each Transmission Planner and its Planning Autherity-Coordinator, shall jointly
develop dynamic model verification® requirements and processes. The dynamic model
verification requirements and processes shall be made available to the Generator
Owner and Transmission Owner by the Transmission Planner, and include at a
minimum the following: [Violation Risk Factor: Lower] [Time Horizon: Operations
Planning]

1.1. Acceptable positive sequence dynamic models, format, and level of detail;

1.2. Acceptable electromagnetic transient (EMT) models, format, and level of
detail;2

1.3. Acceptance criteria used by the Transmission Planner to determine disposition ir
under Requirement R8 including-, at a minimum-, the following:
1.3.1. model parameterization checks;
1.3.2. model usability, initialization, and interoperability; and

1.3.3. model submittal requirements.?3

1.4. Process for Generator Owner or Transmission Owner to provide verified models
to the Transmission Planner;

1.5. Process by which verified model(s) are submitted to the applicable Planning
AutherityCoordinator, after the model(s) meets acceptance criteria of Part 1.3;
and

1.6. Process for Generator Owner or Transmission Owner to obtain the model(s)
contained in the Transmission Planner’s database for an existing Facility owned
by the Generator Owner or Transmission Owner within 90 days of receiving a
written request.

M1. Each Transmission Planner and each Planning Autherity-Coordinator must provide
dated evidence such as document(s), webpage(s), or web portal(s) outlining the model

1For the purposes of this Reliability Standard, the term “verification” refers to the static process of checking documents and

2 Detailed EMT modeling requirements are developed by the Transmission Planner to ensure consistent EMT models are
provided based on the types of studies being performed and the specific EMT simulation tools being used.

22 Model submittal requirements needed by the Transmission Planner may include, but are not limited to, required data files
and inclusions needed in the model report.

Draft -2 of MOD-026-2
May-November 2022 Page 4 of 24



MOD-026-2 - Verification of Dynamic Models and Data for BES Connected Facilities

R2.

M2.

R3.

requirements and processes that are jointly developed. Each Transmission Planner
shall also have evidence showing it made available to the Generator Owner er-and
Transmission Owner the model requirements and processes in accordance with
Requirement R1.

Synchronous Facility

For synchronous generation identified in Section 4.2.1 or 4.2.2 or a synchronous
condenser identified in Section 4.2.4.1, each Generator Owner or Transmission Owner
shall provide a verified positive sequence dynamic model(s);- with associated
parameters, and accompanying information that represent the in-service equipment
of the Facility to its Transmission Planner, in accordance with the-periedicity-ir-MOD-
026-2 Attachment 1. The verified model(s) and accompanying information shall
include at a minimum the following: [Violation Risk Factor: Medium] [Time Horizon:
Long-term Planning]

2.1. Manufacturer, model number (if available), and type of generator/synchronous
condenser, excitation system hardware, and Protection System(s) efspecified in
Part 2.3;

2.2. Model(s) representing the generator/synchronous condenser, and associated
excitation system including voltage regulator, impedance compensation, power
system stabilizer, exeitation-limiters;-and outer-loop controls which impact
dynamic volt/volt-ampere reactive (VAR) performance;

2.3. Model(s) representing enabled excitation limiters and enabled Protection
Systems that directly trip the prime mover or generator/synchronous condenser.
Protection Systems that shall be modeled include phase over- and under-
voltage, stator-and--phase overcurrent, voltage restrained time overcurrent, field
overcurrent, loss of field, out-of-step, phase-distance, and volts per hertz
protection; and

2.4. Validation? of the positive sequence dynamic model(s) of Part 2.2 response using
the recorded response for a dynamic velt-erVVAR-reactive power or voltage event
from either a staged test or a measured system disturbance.

Each Generator Owner or Transmission Owner must provide dated evidence for each
applicable unit-Facility that model(s) were verified in accordance with Requirement R2
and that it provided the verified model(s) and accompanying information to its
Transmission Planner in accordance with the periodicity.

For synchronous generation identified in Section 4.2.1 or 4.2.2, each Generator Owner
shall provide a verified positive sequence dynamic model(s);- with associated
parameters, and accompanying information that represent the in-service equipment
of the Facility to its Transmission Planner, in accordance with the-periedicity-ir-MOD-
026-2 Attachment 1. The verified medel{sjmodel(s) and accompanying information

4 For the purposes of this Reliability Standard, the term “validation” refers to the dynamic process of testing or monitoring the

in-service equipment behavior, and then using the testing or monitoring results and comparing them to the model simulated

response.

Draft 1-2 of MOD-026-2
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Mm3.

R4.

shall include at a minimum the following: [Violation Risk Factor: Medium] [Time
Horizon: Long-term Planning]

3.1. Manufacturer, model number (if available), type of turbineprime mover, type of

governor, mede-of-operationtype of control, and Protection System(s) of Part
3.3;

3.2 Model(s) representmg the tu-Fb4-neQr|me mover governor control system load

medes—ef—epe%a%@q—thaﬂmrt—#eq&enwespm%eand any other controls WhICh

impact the dynamic active power or frequency performance due to a system
disturbance (e.g. load controller), but excluding automatic generation control;

3.3. Model(s) representing enabled Protection Systems that directly trip the turbine-
prime mover or generator. Protection Systems that shall be modeled include
over- and under-speed,and-ever—and-under-frequency elements. In addition,
model(s) representing enabled prime mover over- and under-speed trip
functions that directly trip the prime mover/generator; and

3.4. Validation of the positive sequence dynamic model(s) of Part 3.2 response using
the recorded response for a dynamic active power or frequency event from
either a staged test or a measured system disturbance in which perceived
frequency deviates per Attachment 1, Note 1.

Each Generator Owner or Transmission Owner must provide dated evidence for each
applicable unit-Facility that model(s) were verified in accordance with Requirement R3
and provided the verified model(s) and accompanying information to its Transmission
Planner in accordance with the periodicity.

Inverter Based Resource Facility

For inverter based resources (IBRs) identified in Section 4.2.3, FACTS devices identified
in Section 4.2.4.2, and VSC HVDC identified in sectien-Section 4.2.5.2, each Generator
Owner or Transmission Owner shall provide a verified positive sequence dynamic
model(s);- with associated parameters, and accompanying information that represent
the in-service equipment of the Facility to its Transmission Planner, in accordance with
theperiodicity-in-MOD-026-2 Attachment 1. The verified medel{s}model(s) and
accompanying information shall include at a minimum the following: [Violation Risk
Factor: Medium] [Time Horizon: Long-term Planning]

4.1. Manufacturer, model number, and software/firmware version number of the IBR
unit(s)*> and power plant controller;

4.2. Model(s) representing the IBR unit(s), and associated reactive power control
system“€ including the IBR unit’s electrical control, power plant controller,
auxiliary reactive resources, and other equipment which impacts plant voltage
and reactive power dynamic response;

35 |BR unit includes the inverter, converter, wind turbine generator, or HVDC converter.
46 Reactive power control system includes voltage reference control, reactive power reference control, and power factor
control modes.
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M4,

RS.

M5.

4.3. Model(s) representing enabled protections®Z and limiting functions,? that either
directly trip IBR unit(s) or plant, or limit active/reactive output of the IBR unit or
plant; and

4.4. Validation2 of the positive sequence dynamic model(s) of Part 4.2 response using
the recorded response for a dynamic velt-er\VAR-reactive power or voltage
event from either a staged test or a system disturbance.

Each Generator Owner or Transmission Owner must provide dated evidence for each
applicable unit-Facility that model(s) were verified in accordance with Requirement R4
and provided the verified model(s) and accompanying information to its Transmission
Planner in accordance with the periodicity.

For inverter based resources (IBRs) identified in Section 4.2.3, LCC HVDC identified in
Section 4.2.5.1, and VSC HVDC identified in Section 4.2.5.2, each Generator Owner or
Transmission Owner shall provide a verified positive sequence dynamic model(s),;- with
associated parameters, and accompanying information that represent the in-service
equipment of the Facility to its Transmission Planner, in accordance with the
periodieity-in-MOD-026-2 Attachment 1. The verified medelsimodel(s) shall include at
a minimum the following: [Violation Risk Factor: Medium] [Time Horizon: Long-term
Planning]

5.1. Manufacturer, model number, and software/firmware version number of the IBR
unit(s), power plant controller;

5.2. Model(s) representing the IBR unit(s), and associated active power/frequency
control including the IBR unit’s electrical control, power plant controller, and
other equipment which impacts plant active power or grid frequency dynamic
response;

5.3. Model(s) representing enabled protections”'® and limiting functions, that either
directly trip IBR unit(s) or plant, or limit active/reactive output of the IBR unit or
plant; and

5.4. Validation of the positive sequence dynamic model of Part 5.2 response using
the recorded response for a dynamic active power or frequency event from
either a staged test or a measured system disturbance in which the power plant
controller’s or other Facility active power controller’s perceived frequency
deviates per Attachment 1, Note 1.

Each Generator Owner or Transmission Owner must provide dated evidence for each
applicable unit-Facility that model(s) were verified in accordance with Requirement R5
and provided the verified model(s) and accompanying information to its Transmission
Planner in accordance with the periodicity.

57 protection functions that shall be modeled include at a minimum ac-AC over- and under-voltage protection.

%8 Limiting functions include active/reactive power limiting, active/reactive current limiting, or other limiting functions as may
be involved in active/reactive power prioritization and disturbance ride-through.

° For the purposes of this Reliability Standard, the term “validation” refers to the dynamic process of testing or monitoring the

in-service equipment behavior, and then using the testing or monitoring results and comparing them to the model simulated

response.

710 protection functions that shall be modeled include at a minimum over- and under-frequency protection.

Draft 1-2 of MOD-026-2
May-November 2022 Page 7 of 24



MOD-026-2 - Verification of Dynamic Models and Data for BES Connected Facilities

R6. For applicableunitsefinverter based resources (IBRs) peridentified in Section 4.2.3,
FACTS devices per Section 4.2.4.2, LCC HVDC peridentified in Section 4.2.5.1, and VSC
HVDC peridentified in 4.2.5.2, each Generator Owner or Transmission Owner shall
provide a verified EMT model(s),- with associated parameters;- and accompanying
information that represent the in-service equipment of the Facility to its Transmission
Planner, in accordance with theperiedieity-in-MOD-026-2 Attachment 1. The verified
medelsimodel(s) and accompanying information shall include at a minimum the
following: [Violation Risk Factor: Medium] [Time Horizon: Long-term Planning]

6.1. Attestation from respective original equipment manufacturer(s) (OEM) stating
the structure of IBR unit model(s), power plant controller model, and auxiliary
control devices model(s) represent the equipment supplied by the OEM.5LL If an
attestation from an OEM is not obtainable, the Generator Owner or
Transmission Owner shall document the reason;

6.2. Device test®’? results demonstrating a comparison of the IBR unit’s response and
the IBR unit’s EMT model response for large signal disturbances. If device test
results are not obtainable, the Generator Owner or Transmission Owner shall
document the reason;

6.3. Facility EMT model and-with associated parameters representing the IBR unit(s),
collector system, auxiliary devices, power plant controller, main transformer(s),
and enabled protections and controls that either directly trip IBR unit(s) or plant,
or limit active/reactive output of the IBR unit or plant;*13

6.4. Validation of the Facility EMT model response using the recorded response for a
dynamic velt-erVAR-reactive power or voltage event,**14 and for a dynamic
active power or frequency event in which the power plant controller’s or other
Facility active power controller’s perceived frequency deviates per Attachment 1,
Note 1, resulting from either a staged test or a system disturbance; and

6.5. Documentation comparing the response of positive sequence dynamic model(s)
of Requirement R4 and R5 to the response of Facility EMT model of Requirement
R6 for large signal disturbances.

M6. Each Generator Owner or Transmission Owner must provide dated evidence for each
applicable unit-Facility that model(s) were verified in accordance with Requirement R6
and provided the verified model(s) and accompanying information to its Transmission
Planner in accordance with the periodicity.

811 The attestation shall include the equipment make, model number, software/firmware version number, and confirmation
that all inverter control modes, control blocks, and protections are represented in the model.

912 A device test that is hardware specific may include a factory type test, hardware in the loop test, or other manufacture
manufacturer test to ensure the EMT model’s large signal response emulates the supplied equipment to the extent possible.
1013 Enabled protections and controls that act on voltage, frequency, and/or current, or act on quantities derived from voltage,
frequency, and/or current, which directly trip the IBR unit(s) or plant, or limit active/reactive output of the IBR unit or plant.
Examples of protections include IBR unit DC reverse current, DC bus over- and under-voltage, DC voltage unbalance, DC
overcurrent, AC over- and under-voltage protection (instantaneous and RMS), AC overcurrent, over- and under-frequency
protection, feeder (equivalent) AC over- and under-voltage, feeder (equivalent) over- and under-frequency, PLL (or equivalent)
loss of synchronism, and phase jump tripping.

H14 | cC HVDC facilities are excluded from the dynamic voltage or VAR event portion of the requirement.
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R7.

Mm7.

R8.

Mma8.

R9.

General Requirements

Each Generator Owner or Transmission Owner shall provide an updated verified
model(s)-, or a mutuaty-agreed-upen-plan with-its Fransmission-Planner-to verify the
model-(s), in accordance with one or more of Requirements R2—R6-R2, R3, R4, R5, or
R6*215 to its Transmission Planner within 180 calendar days of making a hardware,
software, firmware, control mode, or setting change to in-service equipment specified
inPart 2.2, 2.3,3.2,3.3,4.2,4.3,5.2, 5.3, or 6.3 that alters the equipment response
characteristic, in accordance with MOD-026-2 Attachment 1. *3[Violation Risk Factor:
Lower] [Time Horizon: Operations Planning]

Each Generator Owner or Transmission Owner must provide dated evidence such as
an updated model or a mutuatlyagreed-upoen-plan with-its Fransmission-Plannerto
verify the model including transmittal date within 180 calendar days of making
changes to in-service equipment (e.g., email message, postal receipt, upload via web
portal, etc.) in accordance with Requirement R7.

Each Transmission Planner shall review the-verified-medeland-accompanying
m#e%ma%reﬂﬁaﬂﬂpda%ed#e%ﬁedﬁqedekp%ewded—matenals submltted under

Requirement R
GeﬂeFa%ePQMmeFe#F&nsmrsﬁen—queFRZ R7 or R9 and provide a—wntten response
to the submitter within 96-120 calendar days from receiving the-verified-medel
infermationeach submission. The written response shall include one of the following:
[Violation Risk Factor: Lower] [Time Horizon: Operations Planning]

° Notification of acceptance: the model and accompanying information meet the
acceptance criteria established in Requirement R1, or

° Notification of denial: the model and accompanying information does not meet
acceptance criteria established in Requirement R1, or information submitted is
incomplete. The notification of denial shall include an explanation and
supporting evidence.

Each Transmission Planner must provide dated evidence such as review date of
submitted model and accompanying information, review disposition (notification of
acceptance or denial), and dated response to the submitter (e.g., email message,
postal receipt, etc.) within 90 calendar days of receipt in accordance with
Requirement R8.

Each Generator Owner or Transmission Owner receiving a notification of denial under
Requirement R8 or a request from its Transmission Planner for a model review due to
identified model or accompanying information deficiencies shall provide a written
response to its Transmission Planner within 90 calendar days of receiving a
notification or request, in accordance with the periodicity in MOD-026-2 Attachment

13

1215 |f an updated verification is performed, the 10 year period as outlined in MOD-026 Attachment 1 is reset.

Draft 1-2 of MOD-026-2
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1. The written response shall contain one of the following: [Violation Risk Factor:
Lower] [Time Horizon: Operations Planning]

e  An updated verified model and accompanying information in accordance with
Requirements R2—R6,

o A mutuallyagreed-upen-plan with-its Fransmission-Planner-to verify the model in

accordance with Requirements R2—-R6, or

e  Technical justification and supporting evidence for maintaining the current
model.

M9. Each Generator Owner or Transmission Owner must provide dated evidence such as a
response (e.g., email message, postal receipt, etc.) containing the information
identified in Requirement R9 within 90 calendar days following receipt of notification
of denial or request for model review.

Draft 1-2 of MOD-026-2
May-November 2022 Page 10 of 24
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C. Compliance
1. Compliance Monitoring Process

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

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

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

° Each Transmission Planner and Planning Autherity-Coordinator shall keep
data or evidence of Requirement R1 since the most current revision date
for each of the model processes and requirements.

° Each Generator Owner and Transmission Owner shall keep data or
evidence of Requirement R2 and R3 since the transmission date of the
most current verified model(s) provided to the Transmission Planner.

° Each Generator Owner and Transmission Owner shall keep data or
evidence of Requirement R4 and R5 since the transmission date of the
most current verified model(s) provided to the Transmission Planner.

° Each Generator Owner and Transmission Owner shall keep data or
evidence of Requirement R6 since the transmission date of the most
current verified model(s) provided to the Transmission Planner.

° Each Generator Owner and Transmission Owner shall keep data or
evidence of Requirement R7 since the transmission date of the most
current verified model(s) provided to the Transmission Planner.

° Each Transmission Planner shall keep data or evidence of Requirement R8
for a rolling 36 calendar months.

° Each Generator Owner shall keep data or evidence of Requirement R9 for a
rolling 36 calendar months.

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

Draft 1-2 of MOD-026-2
May-November 2022 Page 11 of 24



MOD-026-2 - Verification of Dynamic Models and Data for BES Connected Facilities

Violation Severity Levels

Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

R1. The Transmission Planner’s
dynamic model verification

The Transmission Planner’s
dynamic model verification

requirements and processes
failed to include one of the
items in Requirement 1, Parts
1.1 through 1.6.

The Transmission Planner’s
dynamic model verification

The Transmission Planner’s
dynamic model verification

requirements and processes
failed include two of the items
in Requirement 1, Parts 1.1
through 1.6.

requirements and processes
failed to include three of the
items in Requirement 1, Parts
1.1 through 1.6.

requirements and processes
failed to include four or more
of the items in Requirement 1,
Parts 1.1 through 1.6.

OR

The Transmission Planner and
Planning Autherity
Coordinator failed to jointly
develop dynamic model
verification requirements and
processes.

OR

The Transmission Planner
failed to make available
dynamic model verification
requirements and processes to
the Generator Owner and
Transmission Owner.

R2. The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner after
the date required, but within

The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner
between 91 and 180 calendar
days after the date required.

The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner
between 181 and 270 calendar
days after the date required.

The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner more
than 270 calendar days after
the date required.

Draft 1 of MOD-026-2
May 2022
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Lower VSL

90 calendar days after the
date required.

OR

The applicable entity provided
a verified model(s) that failed
to include one of the items in
Requirement R2, Parts 2.1
through 2.4.

Violation Severity Levels

Moderate VSL
OR

The applicable entity provided
a verified model(s) that failed
to include two of the items in
Requirement R2, Parts 2.1
through 2.4.

High VSL
OR

The applicable entity provided
a verified model(s) that failed
to include three of the items in
Requirement R2, Parts 2.1
through 2.4.

Severe VSL

OR

The applicable entity provided
a verified model(s) that failed
to include four of the items in
Requirement R2, Parts 2.1
through 2.4.

OR

The applicable entity failed to
provide a verified model.

R3.

The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner after
the date required but within
90 calendar days after the
date required.

OR

The applicable entity provided
a verified model(s) that failed
to include one of the items in
Requirement R3, Parts 3.1
through 3.4.

The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner
between 91 and 180 calendar
days after the date required.

OR

The applicable entity provided
a verified model(s) that failed
to include two of the items in
R3, Parts 3.1 through 3.4.

The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner
between 181 and 270 calendar
days after the date required.

OR

The applicable entity provided
a verified model(s) that failed
to include three of the items in
Requirement R3, Parts 3.1
through 3.4.

The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner more
than 270 calendar days after
the date required.

OR

The applicable entity provided
a verified model(s) that failed
to include four of the items in
Requirement R3, Parts 3.1
through 3.4.

OR

The applicable entity failed to
provide a verified model.

R4.

The applicable entity provided
a verified model(s)-, with

The applicable entity provided
a verified model(s)-, with

The applicable entity provided
a verified model(s)-, with

The applicable entity provided
a verified model(s)-, with

Draft 1 of MOD-026-2
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Lower VSL

associated parameters, and
accompanying information to
its Transmission Planner after
the date required but within
90 calendar days after the
date required.

OR

The applicable entity provided
a verified model(s) that failed
to include one of the items in
Requirement R4, Parts 4.1
through 4.4.

Violation Severity Levels

Moderate VSL

associated parameters, and
accompanying information to
its Transmission Planner
between 91 and 180 calendar
days after the date required.

OR

The applicable entity provided
a verified model(s) that failed
to include two of the items in
Requirement R4, Parts 4.1
through 4.4.

High VSL

associated parameters, and
accompanying information to
its Transmission Planner
between 181 and 270 calendar
days after the date required.

OR

The applicable entity provided
a verified model(s) that failed
to include three of the items in
Requirement R4, Parts 4.1
through 4.4.

Severe VSL

associated parameters, and
accompanying information to
its Transmission Planner more
than 270 calendar days after
the date required.

OR

The applicable entity provided
a verified model(s) that failed
to include four of the items in
Requirement R4, Parts 4.1
through 4.4.

OR

The applicable entity failed to
provide a verified model.

R5.

The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner after
the date required but within
90 calendar days after the
date required.

OR

The applicable entity provided
a verified model(s) that failed
to include one of the items in
Requirement R5, Parts 5.1
through 5.4.

The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner
between 91 and 180 calendar
days after the date required.

OR

The applicable entity provided
a verified model(s) that failed
to include two of the items in
Requirement R5, Parts 5.1
through 5.4.

The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner
between 181 and 270 calendar
days after the date required.

OR

The applicable entity provided
a verified model(s) that failed
to include three of the items in
Requirement R5, Parts 5.1
through 5.4.

The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner more
than 270 calendar days after
the date required.

OR

The applicable entity provided
a verified model(s) that failed
to include four of the items in
Requirement R5, Parts 5.1
through 5.4.

Draft 1 of MOD-026-2
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Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

OR

The applicable entity failed to
provide a verified model.

R6. The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner after
the date required but within
90 calendar days after the
date required.

OR

The applicable entity provided
a verified model(s) that failed
to include one of the items in
Requirement R6, Parts 6.1

The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner
between 91 and 180 calendar
days after the date required.

OR

The applicable entity provided
a verified model(s) that failed
to include two of the items in
Requirement R6, Parts 6.1
through 6.5.

The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner
between 181 and 270 calendar
days after the date required.

OR

The applicable entity provided
a verified model(s) that failed
to include three of the items in
Requirement R6, Parts 6.1
through 6.5.

The applicable entity provided
a verified model(s)-, with
associated parameters, and
accompanying information to
its Transmission Planner more
than 270 calendar days after
the date required.

OR

The applicable entity provided
a verified model(s) that failed
to include four or more of the
items in Requirement R6, Parts
6.1 through 6.5.

plan to verify the model-(s) in
accordance with one or more

plan to verify the model-(s) in
accordance with one or more

plan to verify the model-(s) in
accordance with one or more

through 6.5. OR
The applicable entity failed to
provide a verified model.
R7. The applicable entity provided | The applicable entity provided | The applicable entity provided | The applicable entity failed to
an updated verified model-(s) | an updated verified model-(s) | an updated verified model-(s) | provide an updated verified
ora srtinathasrecd voan or @ srialbeasendvsen or a riathopieed e model-(s) or a mutually-agreed

gpen-plan to verify the model
(s) in accordance with one or

of Requirements R2, R3, R4,

of Requirements R2, R3, R4,

of Requirements R2, R3, R4,

more of Requirements R2, R3,

R5, or R6 to its Transmission

R5, or R6 to its Transmission

R5, or R6 to its Transmission

R4, R5, or R6 to its

Planner between 181 and 210
calendar days from making a

Planner between 211 and 240
calendar days of making a

Planner between 241 and 270
calendar days of making a

Transmission Planner within
270 calendar days of making a

Draft 1 of MOD-026-2
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Lower VSL

change to in-service
equipment that altered the
equipment response.

Violation Severity Levels

Moderate VSL

change to in-service
equipment that altered the
equipment response.

High VSL

change to in-service
equipment that altered the
equipment response.

Severe VSL

change to in-service
equipment that altered the
equipment response.

R8.

The Transmission Planner
reviewed materials submitted

The Transmission Planner
reviewed materials submitted

The Transmission Planner
reviewed materials submitted

under Requirement R2-R7 or

under Requirement R2-R7 or

under Requirement R2-R7 or

The Transmission Planner

failed-to-provide-a-reviewed

materials submitted under

R9, but provided a-written
response to the submitter,

between 91-+6-120-121 to 150

calendar days after receiving
fiad ol
informationeach submission.

R9, but provided a-written
response to the submitter,
between 123-te-150-151 to
180 calendar days after
receiving the-verified-model
informationeach submission.

R9, but provided a-written
response to the submitter,
between 151-+t6-180-181 to
210 calendar days after
receiving the-verified-meodel
informationeach submission.

Requirement R2-R7 or R9, but
provided written response to
the submitter;-within180
greater than 210 calendar days
after receiving the-verified
modelinformationeach
submission.

OR

The Transmission Planner
reviewed materials submitted
under Requirement R2-R7 or
R9, and provided a-written
response with notification of
denial, indicating that the
model was unacceptable, but
did not include an explanation
and supporting evidence.

OR

The Transmission Planner
failed to review materials
submitted under Requirement
R2-R7 or R9, and failed to
provide written response to

Draft 1 of MOD-026-2
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Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

the submitter for each
submission.

R9.

The applicable entity provided
a written response to the
Transmission Planner between
91 to 120 calendar days after
receiving a notification of
denial or request to perform
model review.

The applicable entity provided
a written response to the
Transmission Planner between
121 to 150 calendar days after
receiving a notification of
denial or request to perform
model review.

The applicable entity provided
a written response to the
Transmission Planner between
151 to 180 calendar days after
receiving a notification of
denial or request to perform
model review.

The applicable entity failed to
provide a written response to
the Transmission Planner
within 180 calendar days after
receiving a notification of
denial or request to perform
model review.

OR

The applicable entity’s written
response failed to contain one
of three optional responses
described in Requirement R9.

D. Regional Variances

None.

E. Associated Documents
Link-te-for-Project 2020-06 Verification of Models for BES Connected Facilities Implementation Plan-

Project 2020-06 MOD-026-2 Technical Rationale

Project 2020-06 Mapping Document

Draft 1 of MOD-026-2
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Version History

Version Action Chan!_:;e
Tracking
1 February 7, Adopted by NERC Board of Trustees New
2013
1 March 20, FERC Order issued approving MOD-026-1.
2014 (Order becomes effective for R1, R3, R4, R5,
and R6 on 7/1/14. R2 becomes effective on
7/1/18.)
1 May 7, 2014 NERC Board of Trustees adopted revisions to | Revisions
VSLs in Requirement R6.
1 November 26, | FERC issued a letter order approved revisions
2014 to VSLs in Requirement R6.
2 TBD Adopted by NERC Board of Trustees
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MOD-026-2 Attachment 1
Model Verification Periodicity

Row Number Verification Condition Required Action

1 Establishing the initial verification date for an applicable Transmit the verified model and accompanying information
waitFacility. to the Transmission Planner in accordance with the
Implementation Plan.

(Applies to Requirements R2, R3, R4, R5, and R6)

Row-7 {equi it verificati ition) applies wi
leulati o] " i ¢l
ol . ol

2 Initial verification for a newly commissioned Facility. Transmit the verified model and accompanying information
to the Transmission Planner within 365 calendar days after

(Applies to Requirements R2, R3, R4, R5, and R6) L
the commissioning date.

3 Subsequent verification for an applicable unitFacility. Transmit the verified model and accompanying information
to the Transmission Planner on or before the 10-year

(Applies to Requirements R2, R3, R4, R5, and R6) ) i
anniversary of the most recent transmittal date.

4 Applicable unit-Facility with installed and operating Requirement R3 or R5 is met with a written statement
recording equipment does not experience a frequency transmitted to the Transmission Planner. Transmit the
excursion as applicable per Note 1 by the date otherwise verified model and accompanying information to the
required to meet the dates per Rows 1, 2, 3, 5, or 6. Transmission Planner on or before 365 calendar days after a

frequency excursion per Note 1 occurs and the recording
equipment captures the applicable unit’s-Facility’s real
power response as expected.

(Applies to Requirements R3 and R5)

Draft -2 of MOD-026-2
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MOD-026-2 Attachment 1
Model Verification Periodicity

Required Action

Row Number Verification Condition

mutually-agreed-upon-plan with-its Transmission-Planner-to
verify the model.

(Applies to Requirements R7 and R9)

5 For an existing applicable urit-Facility with a change to in- Transmit the verified model and accompanying information
service equipment as described under Requirement R8R7. or a mutuaty-agreed-upen-plan to verify the model to the
(Applies to Requirement RSR7) Transmission P.Ianner'W|th|n'180 calendar days after making
the change to in-service equipment. If mutuaty-agreed-upen
a plan to verify the model is provided to the Transmission
Planner, then Row 6 also applies.
6 The Generator Owner or Transmission Owner has provided a | Transmit the updated verified model and accompanying

information to the Transmission Planner within 388-365

calendar days after the verification-date-specified-in-the
mutuallyagreed-uponplansubmittal of the plan to verify the

model.

Draft -2 of MOD-026-2
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MOD-026-2 Attachment 1
Model Verification Periodicity

Row Number Verification Condition Required Action

7 Existing applicable-generating unit or synchronous Document circumstance with a written statement and
condenser that is equivalent to another unit(s) at the same | include with the verified model, documentation-, and data
physical location. provided to the Transmission Planner for the verified
AND equivalent unit.

Each icable-unit has the same MVA nameplate rating. Verify the rr.1c.>dell(s) of a.dlfferent equivalent unit during each
10-year verification period.
AND

The nameplate rating is < 350 MVA. ) . .
Applies-to-Row-1-when-calculating generation-fleet

AND I- l . . I . . I.
Each applicable-unit has the same components and settings.

AND

The model for one of these equivalent applicable-units has
been verified.

(Applies to Requirements R2, R3, R4, R5, and R6)

8 New or existing applicable unit or Facility does not include Requirement R2 or R4 is met with a written statement to
an active closed loop voltage or reactive power control that effect transmitted to the Transmission Planner.
function.

(Requirement R2 or R4 exemption)

Draft -2 of MOD-026-2
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MOD-026-2 Attachment 1
Model Verification Periodicity

Row Number Verification Condition Required Action

9 Applicable unit-Facility is not responsive tobeth-ever—and Requirement R3 or R5 is met with a written statement to
wnder- frequency excursion events during normal operation. |that effect transmitted to the Transmission Planner.
(The applicable Facility does not operate in a frequency

Perform verification per the periodicity specified in Row 2
for a “Newly commissioned Facility” (or new equipment)
only if responsive control mode operation for connected
operations is established.

control mode, except during normal start up and shut down,
that would result in a prime mover/governor and load
control or active power/frequency control mode response.)

OR

New or existing applicable unit-Facility does not have an
installed frequency control system or has a disabled
frequency control system.

(Requirement R3 or R5 exemption)

If the applicable Facility is operating in a frequency control
mode that is responsive to a frequency excursion event in
only one direction (over- or under-frequency), then R3 and
R5 are still applicable.

Draft -2 of MOD-026-2
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Row Number Verification Condition

MOD-026-2 Attachment 1
Model Verification Periodicity

Required Action

10 Existing applicable wnit—Facility has a current average net|Requirement R2, R3, R4, R5, or R6 are met with a written
capacity factor over the most recent three calendar years, | statement to that effect transmitted to the Transmission
beginning on January 1 and ending on December 31, of 5% or | Planner annually.
less. If the current average net capacity factor over the most
(Requirement R2, R3, R4, R5, or R6 periodicity exemption of | recent three calendar years exceeds 5%, then within 365
Row 1 or Row 3; does not exempt obligation under |calendar days model verification must be performed to
Requirement R7 or R9.) meet the required action of Row 1 or Row 3.

For the definition of net capacity factor, refer to Appendix F
of the GADS Data Reporting Instructions on the NERC
website.

11 Commissioning date of the applicable Facility is before | Requirement R6 is met with a written statement to that
January 1, 26452020; OR effect transmitted to the Transmission Planner.

OEM is no longer in-doing business in North America; OR If the OEM that commissioned the Facility was acquired,

OEM no longer supports model(s) for in-service equipment at merged, or operating un.der a different name, the new
s company would be considered the OEM.

the Facility.

(Requirement R6 exemption)
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MOD-026-2 Attachment 1
Model Verification Periodicity

Row Number Verification Condition Required Action

NOTE 1:

Unit model verification frequency excursion criteria:

e >0.05 hertz deviation (nadir point) from scheduled frequency for the Eastern Interconnection with the applicable writ-Facility
operating in a frequency responsive mode

e >0.10 hertz deviation (nadir point) from scheduled frequency for the ERCOT and Western Interconnections with the applicable urit
Facility operating in a frequency responsive mode

e > 0.15 hertz deviation (nadir point) from scheduled frequency for the Quebec Interconnection with the applicable unit-Facility
operating in a frequency responsive mode
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Standard-MOD-025-2-MOD-025-3 — Verification and-Data-Reporting-of Generator-of Real and
Reactive Power Capability and-Synchronous-Condenser-Reactive Power-Capabilityfor BES

Facilities

Standard Development Timeline

This section is maintained by the drafting team during the development of the standard and will
be removed when the standard is adopted by the NERC Board of Trustees (Board).

Description of Current Draft
This is the first draft of the proposed standard for a formal 45-day comment period.

Completed Actions Date
Standards Committee approved Standard Authorization Request January 20, 2021
(SAR) for posting
SAR posted for comment March 4 — April 2, 2021
Anticipated Actions Date
45-day formal or informal comment period with ballot September — November 2022
45-day formal or informal comment period with additional ballot February — April 2023
10-day final ballot May 2023
Board adoption August 2023
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Standard-MOD-025-2-MOD-025-3 — Verification and-Data-Reporting-of Generator-of Real and

Reactive Power Capability and-Synchronous-Condenser-Reactive Power-Capabilityfor BES
Facilities

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. Terms used in the proposed standard that are already defined and are not being
modified can be found in the Glossary of Terms Used in NERC Reliability Standards. The new or
revised terms listed below will be presented for approval with the proposed standard. Upon
Board adoption, this section will be removed.

Term(s):

None.
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Standard-MOD-025-2-M0OD-025-3 — Verification and-Data-Reporting-of Generator-of Real and
Reactive Power Capability and-Synchronous-Condenser-Reactive Power-Capabilityfor BES

Facilities

A. Introduction
1. Title: Verification and-DataReperting-of Generator-of Real and Reactive Power
Capability and-Synehronous-CondenserReaetive Power-Capabilityfor BES Facilities
2. Number: MOD-025-2MOD-025-3

3. Purpose: To ensure that accurate information on generatergross-andnetBulk
Electric System (BES) Facility Real and Reaetive Power-eapability-and-synchronous

condenser-Reactive Power capability is available for planning models used to assess
BulkEleetrie-System(BES)- reliability.
4.  Applicability:

4.1. Functional entitiesEntities:

4.1.1 Generator Owner

4.1.2 Transmission Owner thatewns-synechronous-condenser(s)

4.1.3 Transmission Planner

4.2. Facilities: For the purpose of this standard, the term, “applicable Facility” or
“Facility” shall mean any one of the following:

4.2.1 Individual generating unitgreater-than20-MVA-{gressnameplate

rating}-directhy-connected-to-the-Bulk-Flectrie-Systenrresource
identified through Inclusion 12 of the BES definition.

4.2.2 4-.2.3Generating plant/Eacility-greater-than-75-MVA{(gross-aggregate

| ing) direct] I to the Bull El .
System:Facility identified through Inclusion 12 of the BES definition.

4.2.3 Generating plant/Facility of dispersed power producing resources
identified through Inclusion 14 of the BES definition.

4.2.4 Dynamic reactive devices identified through Inclusion 15 of the BES
definition with a gross (individual or aggregate) nameplate rating greater
than 20 MVA including, but not limited to:

4.2.4.1 Synchronous condenser; and

4.2.4.2 Flexible alternating current transmission system (FACTS) devices.

4.2.5 HVDC terminal equipment including:

4.2.5.1 Voltage source converter (VSC).

5. Effective Date: see Project 2021-01 Modifications to MOD-025 and PRC-019
Implementation Plan.
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ewned—ReqUIl‘ementS and Measures

R1. Each Generator Owner shall previde-verify the Real Power and Reactive Power

capability of its applicable Facilities and inform its Transmission Planner with
verification of the Real Power capability of tts applicable Factlities as follows:

[Violation Risk Factor: Medium] [Time Horizon: Long-term Planning]

1.1. Verify the Real Power capability-, if applicable, of its generating-units-applicable
Facilities in accordance with Attachment 1.

1.2. Submitacompleted-Attachment2-Verify the Reactive Power capability fera-form

1.3. Submit the following information, in accordance with Attachment 2, to the
Transmission Planner within 30 calendar days after the verification date:

1.3.1. One-line diagram representing the Facility;

1.3.2. Composite capability curve and associated PQ data table; and

1.3.3. Documentation showing the engineering basis, verification methodology
and/or applicable data for the verification method.
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B-—Measures
M1. E&Gh—G%H%I%EGFQWH%FWHH—EaCh Generator Owner shall have evidence that it

a%taehmenfés—aﬁd—m-l-l—verlfled ReaI Power and Reactlve Power capabllltv of each
Facility, such as completed attachments or summary report(s); and have evidence that
it submitted the information within 99-30 calendar days after the verification date to

its Transmission Planner-—such-as-dated-electronie-mat-messages-or-mailreeeipts-in
accordance with Requirement R1.

R2. Each Transmission Owner shall verify the Real Power and Reactive Power capability of
its applicable Facilities and inform its Transmission Planner as follows: [Violation Risk
Factor: Medium] [Time Horizon: Long-term Planning]

2.1. Verify the Real Power capability, if applicable, of its applicable Facilities in
accordance with Attachment 1.

2.2. Verify the Reactive Power capability of its applicable Facilities, in accordance
with Attachment 1.

2.3. Submit the following information per Attachment 2 to the Transmission Planner
within 30 calendar days after the verification date:

2.3.1. One-line diagram representing the Facility;

2.3.2. Composite capability curve and associated PQ data table; and

2.3.3. Documentation showing the engineering basis, verification methodology
and/or applicable data for the verification method.

Transmission Owner shall have evidence that it verlfled Real Power and Reactive
Power capability of each Facility, such as completed attachments or summary
report(s); and have evidence that it submitted the information within 96-30 calendar
days after the verification date to its Transmission Planner;such-as-dated-electronie
mat-messages-or-matlreeeipts- in accordance with Requirement R2.
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R3. Each Transmission Planner shall review the information submitted by each Generator
Owner or Transmission Owner in accordance with Requirement R1, R2, or R4 and
provide a written response within 90 calendar days containing one of the following:
[Violation Risk Factor: Lower] [Time Horizon: Operations Planning]

e Notification that the Transmission Planner has not identified any technical
concerns with the Real and Reactive Power capability information submitted
by the Generator Owner or Transmission Owner; or

Notification that the Transmission Planner has identified a technical concern,
including the basis for the technical concern.

M3. Each Transmission Planner shall have evidence, such as a summary of items reviewed
and dated correspondence of the notification, that it reviewed the information
submitted and provided notification to the Generator Owner or Transmission Owner
within 90 calendar days in accordance with Requirement R3.

R4. Each Generator Owner or Transmission Owner receiving a notification of a technical
concern under Requirement R3 shall provide a written response to its Transmission
Planner within 90 calendar days containing one of the following: [Violation Risk
Factor: Lower] [Time Horizon: Operations Planning]

e Updated capability information in accordance with Requirements R1 or R2;

e A mutually agreed upon plan with its Transmission Planner to update the
capability information in accordance with Requirements R1 or R2: or

Technical justification and supporting evidence for maintaining the existing
capability information in accordance with Requirements R1 or R2.

M4. Each Generator Owner or Transmission Owner shall have evidence that it responded
to the Transmission Planner within 90 calendar days in accordance with Requirement
R4.
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C. Compliance
1. Compliance Monitoring Process

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

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

Fhe-Generator-Owner-and-Fransmiton-Ownershal-cach-keep-the The
applicable entity shall keep data or evidence to show compliance as identified
belows- unless directed by its Compliance Enforcement Authority to retain
specific evidence for a longer period of time as part of an investigation:.

e Each Generator Owner shall keep data or evidence of Requirement R1
since the most current verification for each applicable BES Facility.

Each Transmission Owner shall keep data or evidence of Requirement R2
since the most current verification for each applicable BES Facility.

Each Transmission Planner shall keep data or evidence of Requirement
R3 for a rolling 12 month period.
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Self Certificati
Spot-Cheeking
- i r ..

e IaFach Generator Owner and Transmission Owner shall keep data or
evidence of Requirement R4 for a rolling 12 month period.

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

Lower VSL

R1.

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

The Generator-Owner-The
applicable entity provided all
items in Requirement R1, but
did so greater than 270
calendar days after the
verification date.

OR

The applicable entity verified
the Real and Reactive Power,
but failed to include the
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Violation Severity Levels

Lower VSL Moderate VSL High VSL Severe VSL

OR information required in
OR OR Requirement R1, Part 1.3.2.
OR
The-GeneratorOwner
performed-the Real Power The applicable entity verified
The-Generator-Owner The-Generator-Owner -
verification-perAttachment the Real and Reactive Power
“Periodici per—femed—th&Real—Pewer pePfefmed—th%Pceal—Pewef capability per Attachment 1
condueting a new Vei}ﬁeaﬁeﬂ—peh%t&ehmen{ Vei}ﬁeaﬁea—per—l%mehmen{ Section 1 Item 3, but did 5o in
verificationitem-1-oritem2 | ° ’ ° more than 138 calendar
(5-yearrequirement)-but-did G £ | , G £ | ) months.
‘ ) Lo . ) Lo )
so-n-more-than-66-calendar (s . ¥ hd | . ¥ Ld |OR
so-in-more-than69-calendar | so-ir-more-than72-ealendar | The applicable entity verified
’ months-butless-than-orequal | months-butless-than-orequal | the Real and Reactive Power
to-72-months- to-75-months- capability per Attachment 1
OR Section 1 Item 2, 4, or 5, but did
so in more than 450 calendar
OR OR days.
The Generator-Owner OR
i i The-Generator Owner The Generator-Owner The applicable entity failed to
o f pertormed-the-Real-Power pertormed-the-Real-Power verify the Real and/or Reactive
’ . verification-per-Attachment | verification-per-Attachment | Power capability;per
eeadﬁetmg—a—new. . 1 e e
V%Pkﬁeaﬂeﬁ—}t%m—l—%, ’ . ’ . . . .
’ conductng-anew conductig-a-new applicable generating unit.
¢ verification’Htem12-0r 3 verificationtem12-0r3
requirement) but-did-se-in él%—ea&eﬁda{—meﬂeh’ €1—2—ea4%1&é&r—meﬂ%h’
regrrentent)-but-chid-so-mm regrrrement)-but-did-so-m oR
months butless-than-orequal more-than13-calendar more-than14-calendar
to13-calendarmonths-:
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Violation Severity Levels

Lower VSL Moderate VSL High VSL Severe VSL

The applicable entity provided |menths-butless-than-orequal | months-butlessthan-orequal | The-GeneratorOwner
all items in Requirement R1, to-t-catendar-months: to-B-calendar-months performed-the-Real-Power
but did so between 31 and 90 : . . . . . vertfteationper-Attachment
c:lenldar d4a sV;lfter the The applicable entity provided | The applicable entity provided o .
verification\tlzlate all items in Requirement R1, all items in Requirement R1, ’ i ] )

but did so between 91 and 180 | but did so between 181 and - .
OR calendar days after the 270 calendar days after the Hem2{(S-year requirement)
The applicable entity verified verification date. verification date.

calendar-months-:

the Real and Reactive Power OR OR
gaeigglrl]ltlyI?:;A;tzﬂln;%nzol The applicable entity verified The applicable entity verified
between 10 ea;s (120 the Real and Reactive Power, the Real and Reactive Power, Ok
calendar mo\r:ths) and 126 but failed to include the but failed to include the
calendar months information required in information required in

Reguirement R1, Part 1.3.1. Requirement R1, Part 1.3.3.
OR pertormed-the-Real-Power
o OR OR yerHication-per-Attachment
Th licabl tit ified ) . . . . o Pt s :
th: :s:l :sd Fe<eznctli\>/evlf<;|vv|(eer The applicable entity verified The applicable entity verified 5
capability per Attachment 1 the Real and Reactive Power the Real and Reactive Power a-new-verificationtem-152
Seztion 1ylt'gem > 4 or 5. but capability per Attachment 1 capability per Attachment 1 or- 3t 2-catendar-month
4id s0 between 181 and'270 Section 1 Item 3, but did so Section 1 Item 3, but did so regurentent)-but-chd-so-m
calendar davs between 127 and 132 calendar | between 133 and 138 calendar | more-than15-calendar
calendar days.

months. months. months-

OR OR

The applicable entity verified The applicable entity verified

the Real and Reactive Power the Real and Reactive Power

capability per Attachment 1 capability per Attachment 1

Section 1 Item 2, 4, or 5, but Section 1 Item 2, 4, or 5, but
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Violation Severity Levels

Lower VSL

Moderate VSL

did so between 271 and 360

High VSL

did so between 361 and 450

calendar days.

calendar days.

Severe VSL

verified-the-The applicable
entity provided all items in
Requirement R2, but did so

verified-the-The applicable
entity provided all items in

verified-the-The applicable

R2R2. Fied and Lo Ged and o Fied and ed 4] fiod and lod 41
. Licabl pabriyor | Licab] pabrityor | Licabl pabiityor | Licab] Pabiityo
| o T . | s T . | o T . | o T .
Plannermore-than90 Plannermore-than120 Planner-more-than150 Plannermore-than180
lendar-days. | o 100 lendar days. | hin 150 lendar days. | o 190 lendard C the d |
eatendar-davsofthe-date-the | eadendar-davs-otfthe-date-the  calendar-davs-otthe-date-the | data-rs-recorded-for-a~taged
} ) . he d he data i
b d hed K3 b d he d K3 b d hed 8 . i .
| L5 it . | P Fioat . | L5 it oo | historical onald .g
OR OR Ok Fhe-Generator-Owner-fatted
Fhe-Generator-Owner Fhe-Generator-Owner Fhe-Generator-Owner to-verify-the-The applicable

entity provided all items in

entity provided all items in

Requirement R2, but did so

Requirement R2, but did so

Requirement R2, but did so

greater than 270 calendar days

between 31 and 90 calendar

between 91 and 180 calendar

between 181 and 270 calendar

after the verification date.

days after the verification date.

days after the verification date.

days after the verification date.

OR

The applicable entity verified

OR

The applicable entity verified

OR

The applicable entity verified

OR

The applicable entity verified
the Real and Reactive Power,

the Real and Reactive Power

the Real and Reactive Power,

the Real and Reactive Power,

but failed to include the

capability per Attachment 1

but failed to include the

but failed to include the
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Violation Severity Levels

Lower VSL

Moderate VSL

Severe VSL

Section 1 Item 3, but did
between 10 years (120
calendar months) and 126
calendar months.

OR

The applicable entity verified

information required in
Reguirement R2, Part 2.3.1.

High VSL

information required in
Requirement R2, Part 2.3.3.

information required in
Requirement R2, Part 2.3.2.

OR

The applicable entity verified

OR

The applicable entity verified

OR

The applicable entity verified

the Real and Reactive Power

capability;per-Attachment+

the Real and Reactive Power

capability;-per-Attachment+

the Real and Reactive Power
capability>- per Attachment 1 of

the Real and Reactive Power and-submitted-the data-but and-submitted-the data-but an applicable sencrating unit
capability:-per Attachment 1 | was-missing 34-to-66-percent  was-missing-67-t0-99-percent | or-synchronous-condenser
and-submitted-the-data-but ofthe-data: per Attachment 1 | ofthe-data- per Attachment 1 | unit—OR The-Generator
was tisstne 1 to-up to and Section 1 Item 3, but did so Section 1 Item 3, but did so Owner pertformed the
ineluding 33-percentof the | between 127 and 132 calendar |between 133 and 138 calendar | ReactivePower-verification
dataSection 1Item2,4,0r5, | months. months. per-AttachmenttSection 1
but did so between 181 and OR OR Item 3, “Periodicity-for
270 calendar days. — - conductinganew
The applicable entity verified The applicable entity verified verification” item 1 or item 2
OR the Real and Reactive Power the Real and Reactive Power (5-year requirement)-but did
capa.bllltv per Attachment 1 capa.b|I|ty per Attachment 1 50 in more than 75-138
S(.actlon 1ltem 2,4, or5, but S(.ectlon 1ltem 2,4, or5, but calendar months.
-Generator € did so between 271 and 360 did so between 361 and 450
peltfe%med.—ﬂ&%l%e&eﬁ#e calendar days. calendar days. OR
Power-vertfteationper
_“Periodiei OR OR %Geneﬁa%er—gwner
for conducting a new per—feﬂ%ed—ﬂ%eaeﬁ#e
verification” item1-or item 2 Powerverificationper
(5-year requirement) but did fPhe—Geﬁef&ter—anef T—he—GeﬁefafeeiLQWHer Sk =
so-inmorethan66-calendar | Performed-the Reactive pertormed the Reactive for-condueting-anew
months butless-than-or-equal Pewer—veﬂ-ﬁeaﬁeﬂ—pef ' Pewer—veﬂ-ﬁeaﬁeﬂ—pef ‘ yveriteation tem-H-2-or 3
. 5 13 5 [13
to-69-months- : et ; et E . ¥ Lidsos
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Violation Severity Levels
Lower VSL Moderate VSL High VSL Severe VSL
The applicable entity verified

months butlessthan-orequal | monthsbutlessthan-orequal the Real and Reactive Power
The-GeneratorOwner capability per Attachment 1
pertormed-the-Reaetive Section 1 Item 2, 4, or 5, but did
Powververtheation-per so in more than 450 calendar

- (13 . : . @R QR da S.
> The-Generator Owner The-Generator Owner . . .

(2-calendar-month ” ” The applicable entity failed to
requirement)-but-did-se-in peﬁem}ed. the E":eaeti ve peifeimed. the E.'ceaethe verify the Real and/or Reactive
more-than12calendar onpet P Power capability.
months but less than or cqual E et ’ L

‘ZE :If ‘ 2 ' ], 2 ;; I: ' 2 ' ]’ 2 ;;

2-cadendar-month 2-elendar-month

more-than13-calendar more-than14-calendar

months-but-lessthan-or-cqual - months-but-fess-than-or-cqual

to14-calendarmonths- to15-calendarmonths-

- The T sion.C The T sionC The T
R3R3.  The Transmission-Owner i . .

. verified-and recorded-the verified-and recorded-the verified-and recorded-the
Reaetive-Power-capability-of | . f ) . f ) . ) f )
ws-apphicable-synchronous P ) ) Pt 5 . P ) .

. condenser;-but-submitted-the | condenserunit-but-submitted | condenser;-but-submitted-the
condenserbutsubmitted-the L . L L. L .
. datato-its Transmission the-datatoits Transmission | datatoitsTransmission
data-te-its-Transmission
Plannermore-than 120 Plannermeore-than 150 Plannermore-than 180
Planner more-than 50 calendar days but within 150 | calendar days, but-within 180 | calendar days of the date the
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Violation Severity Levels
Lower VSL Moderate VSL High VSL Severe VSL
data-provided a written %#Paﬂsm}saen—gw&er
response to the submitter, but | OR OR fatled to verity the Reactive
it was provided between 91 to Power-capability;per
120 calendar days after o o Attachment ol an
receiving the verified model :Ph‘«LTPaﬁSﬁ‘l’rSS’feﬁ-QWH%P :Ph%T—Paﬁsml-SS}eﬁ—leVH%P applicable synchronous
information. verified-the Reactive Power | verified-the Reactive Power | condenserunit
s ity ey
OR i] ]f-f!] 1atal fl li.f]] atal OR
sine 34 t0 66 sing 67 t0.00
.. of-the-data- of the-data- TheT 0RO
Hﬁ, Imﬂsﬁﬁss*gﬂ,; et : i Foa
f Yot inentt OR OR perrtact ’ .
e | I " I - | &
melading33-pereentofthe | The Transmission-Owner The-Trapsmission-Owner ttem2-(S-yearrequirement)
data- performed the Reactive performed-the Reactive but-dhd-so--more-than-75
Power verification per Power verification-per calendar-menths:
QR . . .
:
The T . for .E; Hd.&wf,*g. ¢ ﬂel v : for .e; Hd.&ea,,ﬂg. amew , |OR
iP Feati Ei. i] 59;1 i Ej. i] 12;] 1
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Violation Severity Levels

Lower VSL

Moderate VSL

Severe VSL

High VSL

The Transmission Planner failed

The-Transmission-Owner rification” item 2 013 ification” i 12 6¢3 to provide a written response
performed-the Reactive (12 calend q ’ (12 calend 1 ’ to the submitter.
D Geat; . ¥ idso . | Lidso OR

L more than-13-calendar mote than-14-calendar The Transmission Planner
fer—eeﬂdaee,r’ng—a—new months but less than or equal - months but less than or cqual orovided a written response to
verificationitem2-0r3 to14-calendarmonths- to15-calendarmonths: the submitter but it was
él—Z—e.aleﬂd-a{—meﬁﬂi} . The Transmission Planner The Transmission Planner provided more than 180
requirement)-but-did-so-in provided a written response to | provided a written response to | calendar days after receiving
more-thant2-calendar the submitter, but it was the submitter, but it was the verified model information.
months-butless-than-or-equal provided between 121 to 150 provided between 151 to 180
to13-calendarmonths:

calendar days after receiving

calendar days after receiving

the verified model information.

the verified model information.

The applicable entity provided

The applicable entity provided

The applicable entity provided

The applicable entity failed to

a written response to its
Transmission Planner, but it

a written response to its
Transmission Planner, but it

a written response to its
Transmission Planner, but it

provide a written response to
its Transmission Planner.

was provided between 91 to

was provided between 121 to

was provided between 151 to
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Violation Severity Levels

Lower VSL Moderate VSL High VSL Severe VSL

120 calendar days after 150 calendar days after 180 calendar days after OR
recelv.mg a notification of recel\{lng a notification of recel\{lng a notification of T T T .
technical concern. technical concern. technical concern.

a written response to its
Transmission Planner, but it
was provided greater than 180
calendar days after receiving a
notification of technical
concern.

D. Regional Variances
None.

E. Associated Documents
None.
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Version History

Version

1

Date

12/1/2005

Action

1. Changed tabs in footer.

2. Removed comma after 2004 in
“Development Steps Completed,” #1.

3. Changed incorrect use of certain
hyphens (-) to “en dash” (=) and “em
dash (—).”

4. Added “periods” to items where
appropriate.

5. Changed apostrophes to “smart”
symbols.

6. Changed “Timeframe” to “Time
Frame” in item D, 1.2.

7. Lower cased all instances of
“regional” in section D.3.

8. Removed the word “less” after 94%
in section 3.4. Level 4.

Change Tracking

01/20/06

February 7, 2013

Adopted by NERC Board of Trustees

Revised per SAR for
Project 2007-09 and
combined with MOD-
024-1

March 20, 2014

FERC Order issued approving MOD-025-
2. (Order becomes effective on 7/1/16.)

[68)

Adopted by NERC Board of Trustees

Revised per SAR for
Project 2021-01
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MOB-025MOD-025-3 Attachment 1

Section 1. Periodicity fer-conducting-anew-of verification:
The periodicity fer-performing-to verify the Real and Reactive Power capability verifieation-for

each applicable BES Facility is as follows:

1. The applicable entity designates the verification date and notates the verification date
in a summary report (refer to Attachment 2). The verification date should represent the
date that the engineering review or engineering analysis is complete. The verification
date is the basis of the recurring periodicity.

2. Verify each new applicable Facility within 180 calendar days of its commercial operation
date.
3. Verify each existing applicable Facility at a periodicity not to exceed ten years from the

last verification date.

Verify an eX|st|ng appllcable FaC|I|ty W|th|n 180 caIendar days of the dlscovery of a
change that affects its Real Power or Reactive Power capability by more than a 10

percent efthelastreported-verified-eapability-increase or decrease of the nameplate
rating and is expected to last more than six-menths—The-first-verificationforeach

apphicable-Facthity-under-this-standard-must-be-a-staged-test. 180 calendar days.

Verify an existing applicable Facility within 180 calendar days of its return to service

date, if the Facility has a planned or unplanned outage of 180 calendar days or more
which overlaps its scheduled verification date and has not had its capability verified

within the past ten years.

|
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[N

|w

4.

5.

A2 Vertby-vartable-g ating units, such-as-wind. sold sun-obrihver-hydros
individual devices or generators at-the-maxirmamReal Power-output-the-variable
csourec-ean-provide-at-the-t o-the-vertieation.—Po setHieation-of-Res

1\

and-Reaetive Power-output-during-verifteations—20 MVA (gross nameplate rating) or
less that are part of an applicable Facility greater than 75 MVA (gross nameplate
rating) in aggregate, perform verification on an individual unit basis or in the
aggregate, considering applicable modeling expectations of the respective
Transmission Planner.

Create a simplified key one-line diagram representing the Facility (refer to Attachment
2). The one-line diagram shall designate where the composite capability curve created
in Section Il, Items 6-8 is represented.

3.1. 33.Fhevoltage-at-the-high-andlow-side-ofthe-GSU-The one-line representing

the Facility shall include all auxiliary equipment expected to be in-service for
normal operation, including dynamic and static reactive devices and auxiliary
load, the GSU, and/or system interconnection transformer(s)-at-the-end-of the

a Nn-pe a¥a ava' avaValla hogo o metered Nthe n ava
v, wie O v O v C5 O ay U

calewlated:, unit auxiliary transformer(s), and station services auxiliary
transformer(s).

If an applicable Facility has no leading or lagging capability, then it should be reported
with no leading or lagging capability.

The Generator Owner or Transmission Owner shall utilize and document one or more
of the following methodologies to verify the Facility capability for all equipment
expected to be in-service for normal operation. The engineering review or

Draft 1 of MOD-025-3
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engineering analysis shall include underlying assumptions, design criteria, and
methods used to create the Facility capability curve under Section Il, ltems 6-8.

e Perform an engineering review of all Real and Reactive Power Facility capability
information including but not limited to in-service equipment design limitations,
excitation limiter settings, and operational limitations;

Utilize staged testing data, in accordance with Section Ill, obtained from a date
within 365 calendar days prior to verification date, and perform engineering
analysis as needed per Note 1, that validates the generator capability; or

Utilize operational data, in accordance with Section lll, obtained from a date
within 365 calendar days prior to verification date, and perform engineering
analysis as needed per Note 1, that validates the generator capability.

|o

For an applicable Facility as identified in Section 4.2.1, 4.2.2, or 4.2.4.1, when
performing verification on an individual unit basis, create a graphical representation
of the steady-state composite capability curve (CCC) for the Real Power and Reactive
Power. The steady-state CCC shall include at a minimum the following:

6.1. The generator steady-state Real Power and Reactive Power capability curve, or
the synchronous condenser steady-state Reactive Power capability curve,
provided by the equipment manufacturer.

6.1.1 The curve shall represent generator/synchronous condenser capability at
a nominal voltage of 1.0 per unit at the generator/synchronous
condenser terminal; and

6.1.2 The curve shall notate the operating conditions that dictate the power
capability, for example H2 pressure, ambient temperature, or other
conditions.

6.2. Excitation limiters, if more restrictive than the equipment manufacturer’s
capability curve, at nominal voltage 1.0 per unit;

6.3. ldentification of any Real Power or Reactive Power operational limitations?, if
applicable;

6.4. Identification of the steady-state minimum (Pnin) and maximum (Pay) Real
Power output at the generator terminal(s), based on the least restrictive
seasonal or operating conditions; and

6.5. Identification of final PQ curve, which defines the normal operating region.

1 Such as generator cooling, vibration, de-rated rotor, de-rated GSU transformer, generator bus de-rating, software
limitations, or distributed control system (DCS) setpoints (outer-loop control system paths). This excludes fuel
availability, such as water levels for hydro, cloud cover for PV, wind speed, or river level for run of river.
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7. For an applicable Facility as identified in Section 4.2.2 or Section 4.2.3, when

performing verification in aggregate, create a graphical representation of the steady-

state composite capability curve (CCC) for the Real Power and Reactive Power. The

steady-state CCC shall include at a minimum the following:

7.1.

The steady-state Real and Reactive Power capability curve represented as an

7.2.

aggregate.

7.1.1 The curve shall represent Facility capability at a steady-state hominal
voltage of 1.0 per unit at the common point of connection; and

7.1.2 The curve shall notate the operating conditions that dictate the power
capability, for example H2 pressure, ambient temperature, or other
conditions.

Aggregate Facility capability includes all auxiliary equipment expected to be in-

7.3.

service for normal operation, including dynamic and static reactive resources
and auxiliary loads;

Identification of any Real Power or Reactive Power operational limitations, if

7.4.

applicable;

For inverter based resources, a description of all power plant controller and

7.5.

inverter control functions during normal operating conditions that dictate the
aggregate Facility capability;

Identification of the steady-state minimum (Ppin) and maximum (Pp,,) Real

7.6.

Power output at the common point of connection, based on the least restrictive
seasonal or operating conditions; and

Identification of final PQ curve, which defines the normal operating region.

|

For an applicable Facility as identified in Section 4.2.4.2 and Section 4.2.5.1, create a

graphical representation of the steady-state composite capability curve (CCC) for the

Real Power and Reactive Power. The steady-state CCC shall include at a minimum the

following:

8.1.

The HVDC steady-state Real Power and Reactive Power capability curve, or the

8.2.

FACTS device steady-state Reactive Power capability, provided by the
equipment manufacturer.

8.1.1 The curve shall represent Facility capability at a steady-state nhominal
voltage of 1.0 per unit at the common point of connection ; and

8.1.2 The curve shall notate the operating conditions that dictate the power
capability, for example ambient temperature or other conditions.

Any limiters, if more restrictive than the equipment manufacturer’s capability

curve(s), at nominal voltage 1.0 per unit;

Draft 1 of MOD-025-3
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8.3. Identification of any Real Power or Reactive Power operational limitations, if
applicable;
8.4. A description of all control functions during normal operating conditions and a

description of any Facility overload capabilities that dictate the aggregate
Facility capability;

8.5. Identification of the steady-state minimum (Py;») and maximum (P,,,) Real
Power output at the common point of connection, based on the least restrictive
seasonal or operating conditions; and

8.6. Identification of final PQ curve, which defines the normal operating region.

Section III. Staged test and operational data specifications

1. Section Il applies when a staged test and/or operational data verification
methodology is utilized. If utilizing multiple methodologies to verify the Facility
capability, not all data points outlined in Section lll, Item 6, 7, 8, or 9 need to be

recorded.

2. dbHmetering does not exist to mcasure specific- Reactive auxihiary load(s)Record any

staged test or operational data in Attachment 3 (or a form containing the same
information). If metering does not exist to measure specific values listed in

Draft 1 of MOD-025-3
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loads—Refer to the associated labels depicted in the one-line diagram created in
Section Il, Item 4. Record any additional data deemed necessary to perform
engineering analysis per Note 1.

3. Staged testing or operating conditions should be maintained constant for a sufficient
time in order to ensure that the applicable Facility can perform at that level of Real
and Reactive Power during steady-state conditions.

4. All auxiliary equipment is expected to be in service for normal operation.

5. The automatic voltage regulating equipment is in automatic voltage regulating mode.

6. For an applicable Facility with Real Power capability, record measurements at the
following four points:

6.1. Maximum lagging Reactive Power at maximum Real Power until a limit is
reached;?

6.2. Maximum leading Reactive Power at maximum Real Power until a limit is
reached;

6.3. Maximum lagging Reactive Power at minimum Real Power until a limit is
reached;

6.4. Maximum leading Reactive Power at minimum Real Power until a limit is
reached.

7.  For an applicable Facility with no Real Power capability, record measurements at the
following two points (one over-excited point and one under-excited point):

7.1. Maximum lagging Reactive Power until a limit is reached;
7.2. Maximum leading Reactive Power until a limit is reached.
8.  For an applicable Facility with equal minimum and maximum Real Power output

during normal operation, such as a nuclear unit, record measurements at the two
points in Items 8.1 and 8.2 below. The Facility need only perform staged testing or
provide operational data for Reactive Power at maximum Real Power output. If
applicable, provide the theoretical Reactive Power capability at minimum Real Power
output in accordance with Attachment 2.

8.1. Maximum lagging Reactive Power at normal operating Real Power until a limit is
reached;

2 |n addition, consider steady state thermal or mechanical limitations of Facility equipment to determine whether
it limits the Reactive Power capability during a staged test.
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8.2. Maximum leading Reactive Power at normal operating Real Power until a limit is
reached.

o

For variable generating resources, such as wind, solar, or run-of-river hydro, and non-
variable generating resources, such as battery energy storage systems, staged testing
or operational data should be recorded with at least 90 percent of the
inverters/generators at a Facility on-line. If staged testing or operational data capture
of a Facility cannot be accomplished while meeting the 90 percent inverter/generator
threshold, document the reason(s) the threshold was not met and test to the full
available capability at the time of the test. Maintain, as steady as practical, the
maximum Real Power output that the resource can provide at the time of the
verification. Record measurements at the two points in ltems 9.1 and 9.2 below at the
maximum Real Power output the variable resource can provide at the time of the
staged test or operational data.

9.1. Maximum lagging Reactive Power at normal operating Real Power until a limit is
reached;

9.2. Maximum leading Reactive Power at normal operating Real Power until a limit is

reached.

ot requitred-by-the standard. it is-destrable to-perform-engineerine analyses-Note
1:  Under restrictive transmission system conditions, the data points obtained from
a staged test or operational data might not duplicate the manufacturer supplied
thermal capability curve (D-curve). When the applicable Facility’s reactive capability is
not fully demonstrated, perform a simulation or engineering analysis to determine
expected appheable Faeility-eapabilities-capability under less restrictive system
voltages-than-those-encountered-during-the-verifieation. Even though this analysis will

not verify the complete thermal capability curve (D-curve), it provides a reasonable
Draft 1 of MOD-025-3
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estimate of applicable Facility capability that the Transmission Planner can use for
modeling.
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MOD-025 Attachment2
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MOD-025-3 Attachment 2 — BES Facility Capability Report

A completed report shall contain the following information at a minimum per Requirement R1
and R2:

Section |: One-line diagram of the applicable Facility

Section II: Composite capability curve

Section Ill: Associated PQ data table

Section IV: Documentation showing the engineering basis and verification methodology

If the configuration of the applicable Facility does not lend itself to the use of the one-line
diagram, capability curve, and data tables for reporting the required information, changes may
be made to this form, provided that all required information (identified in MOD-025-3,
Attachment 1) is reported. An example report is provided below.

Company: Reported By (name):
Plant: Unit No.: Date of Verification:

Section |. Provide simplified one-line diagram of the applicable Facility showing plant auxiliary
Load connections.

Point of
Interconnection

__Positive numbers indicate power

s« flow in direction of arrow; negative
+ numbers indicate power flow in

Generator Step U opposite direction of arrow.

Auxiliary or
m Station Service

oy Transformer(s) Other point(s) of

- interconnection

— Unit Auxiliar E** Auxiliary or
m Transformer(s) iy WoaneyTvice
' === | Transformer(s)
=

[

Aux bus

1

1

v

The composite capability curve provided below is applied at Point (XX) in the one-line diagram
shown above.

Section Il. Provide composite capability curve as defined in Attachment 1, Section |l
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Example - 373 MVA Steam Turbine-Generator
Composite Capability Curve @ 1.0 p.u. Voltage
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Section lll. Provided PQ curve data table associated with Figure 1.X composite capability curve

P (MW) Qmin (MVAr) Qmax (MVAr) Qmin Limit Qmax Limit

Pmin 150.0 -150.0 263.0 UEL @ 1.0 Vterm Ifd Rated

Pmin + 20% of range 185.0 -145.0 252.0 UEL @ 1.0 Vterm Ifd Rated
Pmin + 40% of range 220.0 -137.0 240.0 UEL @ 1.0 Vterm Ifd Rated
Pmin + 60% of range 255.0 -128.0 224.0 UEL @ 1.0 Vterm Ifd Rated
Pmin + 80% of range 290.0 -115.0 204.0 UEL @ 1.0 Vterm Ifd Rated
Breakpoint 317.1 -105.0 187.0 UEL @ 1.0 Vterm Ifd Rated
Pmax 325.0 -100.0 170.0 UEL @ 1.0 Vterm Ifd Rated

270
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14080
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PQ Curve Data Table (template)

Description Pmax max min max min

L] (MVAR) (MVAR) Limiting Factor Limiting Factor

Ein

Emini

(0.20*Range)

Range = (Pmax-

min). o

|To

1o

min+

(0.40*Range)

Pmini

(0.60*Range)

Emini

1@O*Range[

Emax

Additional data
points such as
breakpoints are
optional.

1. Limiting factor: UEL/OEL, field current rating, distributed control system (DCS) limit, etc.

Section IV. Supplemental documentation of engineering basis and verification methodology
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MOD-025 Attachment 3

One-line Diacram—Table—Data Table and Summary for-VerificationInformation Reportineof
Staged Test or Operational Data

Nete:Reference Attachment 2 one-line diagram measurement points and direction of flow
arrows when recording Real and Reactive Power in data table. If the configuration of the
applicable Facility does not lend itself to the use of the diagram, tables, or summaries for
reporting the required information, changes may be made to this form, provided that all

required information (dentified-in MOD-025,-Attachment-1)-is reported.

Company: Reported By (name):
Plant: Unit No.: Date of Report:

Check all that apply:

|:| Over-excited Full-Maximum Load Reactive Power Verification
[ ] Under-excited Eul-Maximum Load Reactive Power Verification
[ ] over-excited Minimum Load Reactive Power Verification

[ ] Under-excited Minimum Load Reactive Power Verification

[ ] Real Power Verification
[ ] staged Test Data
[ ] Operational Data

[%

;}; :
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Data Table for Recording Measurements

. Reactive
Point Voltage Real Power Comment
Power
Sum multiple generators that are verified
together or are part of the same unit. Report
individual unit values separately whenever
A kv MW Mvar | the verification measurements were taken at
the individual unit. Individual values are
required for units or synchronous condensers
> 20 MVA.
Identify calculated values, if any:
B kv MW Mvar | Sum multiple unit auxiliary transformers.
Identify calculated values, if any:
C kv MwW Mvar | Sum multiple tertiary Loads, if any.
Identify calculated values, if any:
D KV MW Mvar Sum multiple auxiliary and station service
transformers.
Identify calculated values, if any:
If multiple points of Interconnection, describe
these for accurate modeling; report points
E KV MW Mvar | o6 Jeling, report p
individually (sum multiple auxiliary
transformers).
F kv MW Mvar | Net unit capability
Identify calculated values, if any:
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Summary of VerificationTest / Operational Data

Date of Staged Test (or oldest Date of Operational Data):

o Date-of Verification—— Verification-Start Time , Verification-End Time ,
Staged Test or Operational Data

o Scheduled Voltage

e Transformer Voltage Ratio: GSU , Unit Aux , Station Aux , Other Aux

e Transformer Tap Setting: GSU , Unit Aux , Station Aux , Other Aux

Transformer Impedance: GSU : Transformer X/R ratio: GSU
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Generator or Exciter Field Current (synchronous only): Start , End

e Ambient conditions at the end of the verification period:
Air or inlet temperature: Humidity:

Cooling water temperature: Stator temperature:

Other data as applicable:

O
O

e Generator hydregen-cooling gas pressure at time of test (if applicable)

o Note-If the verificationvalue staged test/operational data did not reach the-thermal-capability
curve (D-curve), describe the reasenlimiting factor.

Testing Remarks:
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Standard Development Timeline

This section is maintained by the drafting team during the development of the standard and will
be removed when the standard is adopted by the NERC Board of Trustees (Board).

Description of Current Draft
This is the first draft of the proposed standard for a formal 45-day comment period.

Completed Actions Date

Standards Committee approved Standard Authorization Request January 20, 2021

(SAR) for posting

SAR posted for comment March 4 — April 2, 2021
Anticipated Actions Date

45-day formal or informal comment period with ballot September — November 2022

45-day formal or informal comment period with additional ballot February — April 2023

10-day final ballot May 2023

Board adoption August 2023
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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. Terms used in the proposed standard that are already defined and are not being
modified can be found in the Glossary of Terms Used in NERC Reliability Standards. The new or
revised terms listed below will be presented for approval with the proposed standard. Upon
Board adoption, this section will be removed.

Term(s):

None.
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A. Introduction

1.

Title: Coordination of Generating Unit or Plant Capabilities, Voltage Regulating
Controls, and Protection

Number: PRC-019-2PRC-019-3

Purpose: To verify coordination of generating unit or Facility ersynchrenous
condenser-voltage regulating controls, limit functions, equipment capabilities-and

Protection-System-settings, and protective functions.
Applicability:

4.1. Functional Entities

4.1.1 Generator Owner

4.1.2 Transmission Owner thatowns-synechronous-condenser(s)

4.2. Facilities: For the purpose of this standard, the term, “applicable Facility” or
“Facility” shall mean any one of the following:

4.2.1 Individual generating unitgreater-than20-MVA-{gressnameplate
rating}-directy-connected-to-the-Bulk-Flectrie-Systenrresource

identified through Inclusion 12 of the BES definition.
4.2.2 Generating plant/Facility identified through Inclusion 12 of the BES
definition.

a—nﬁ—ef—the—d—rspe%sed—pewe%p%ed&we&e&mees—lS ofthe BES

definition with a gross (individual or aggregate) nameplate rating greater

than 20 MVA including:

4.2.3.1 Synchronous condenser.

4.2.4 |nverter-based resource (IBR) generating plant/Facility identified through
Inclusion 14 of the BES definition, including:

4.2.4.1 Individual IBR units;

4.2.4.2 Collector bus(es) and collector feeder(s);

4.2.4.3 Static or dynamic reactive compensating devices;

Draft 1 of PRC-019-3
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4.2.4.4 Main power transformer (MPT);!

4.2.4.5 Generator step-up (GSU) transformer(s);?

4.2.5 Any Blackstart Resource.

5.  Effective Date: See the Implementation Plan for PRE-019-2PRC-019-3.
B. Requirements and Measures

R1. Ata maximum of every five-six calendar years, each Generator Owner and
Transmission Owner with applicable Facilities shall coordinate2 the voltage regulating
system controls, (neclading-in-service-himiters-and-protectionfunctions)-with the

applicable equipment capabilities and settings of the applicable Protection-System
devices-and-funetionsprotective functions.* Equipment capabilities, control functions,

and protective functions for the applicable Facilities include, but are not limited to
those listed in Attachment 1. [Violation Risk Factor: Medium] [Time Horizon: Long-term
Planning]

1.1. Asswming-For synchronous generators or synchronous condensers, assuming the
normal automatic voltage regulator control loop and steady-state system
operating conditions, verify the following coordination items-fer-each-applicable
Facthty:

1.1.1. The in-service hmiters-limiter functions® are set to operate before the

Protection-System-protective functions of the applicable Facility in order to
avoid disconnecting the generator unnecessarily.

1.1.2. The applicable in-service Protection-System-deviees-protective functions

are set to operate to isolate or de-energize equipment in order to limit the
extent of damage when operating conditions exceed equipment

capabilities-er-stability Himits:.

1 For the purpose of this standard, the MPT is the power transformer that steps up voltage from the collection
system voltage to the nominal transmission/interconnecting system voltage for dispersed power producing
resources.

2 For the purpose of this standard, the GSU is the power transformer that steps up voltage from the individual IBR
unit to the nominal collection system voltage for dispersed power producing resources.

3 As-left settings shall be utilized in a protection and control coordination study.

4 A protective function includes an action performed by a Protection System device or an action performed by a
control system that replicates the behavior of a Protection System device in order to mitigate the consequences of
an event that exceeds equipment design basis.

5> Limiter functions that are installed and activated on the generator or synchronous condenser.
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1.2. For IBR generating Facilities, assuming the voltage control mode is enabled in the
power plant controller and/or IBR unit(s)® and steady-state system operating
conditions, verify the following coordination items:

1.2.1. The in-service control functions of the power plant controller are set to
operate before the protective functions of the applicable Facilities in order
to avoid disconnecting any of the Facilities listed under Section 4.2.4

unnecessarily.
1.2.2. The in-service control functions of IBR unit(s) are set to operate before

protective functions of the applicable Facilities in order to avoid
disconnecting any of Facilities listed under Section 4.2.4 unnecessarily.

1.2.3. The applicable in-service protective functions are set to operate to isolate
or de-energize equipment in order to limit the extent of damage when
operating conditions exceed equipment capabilities.

M1. Each Generator Owner and Transmission Owner with applicable Facilities will have
evidence such as a graphical representation(s) of coordination including a P-Q Diagram, R-X
Diagram, Inverse Time Diagram, equivalent tables, steady-state calculations, dynamic
simulation studies, or other evidence that it performed a coordination study as specified in

Requirement R1. This evidence should include dated documentation that demonstrates the
coordination was performed.

R2. Within90-calendar-days-followingthe-identificationor-Each Generator Owner and

Transmission Owner shall perform the coordination described in Requirement R1

prior to implementation of systems, equipment-ersetting-, or settings changes that
will affect the coordlnatlon descrlbed in Requwement Rl—eaeh—Ga&eFateFQM&eF&nd

deseﬂbed—m—Requﬁemen{—KL and update assouated coordmatlon documentatlon

within 90 calendar days after the return to in-service date. These possible systems,
equipment or settings changes include, but are not limited to-, the following—:
[Violation Risk Factor: Medium] [Time Horizon: Long-term Planning]-

e Voltage regulating settings or equipment changes;

o Protection-System-Protective function settings or component changes;

e Generating-|BR unit, synchronous generator or synchronous condenser
equipment capability changes; or

e Generator-|BR unit, synchronous generator or synchronous condenser step-
up transformer changes-;

IBR unit control system firmware or settings changes; or

5 IBR unit includes the inverter, converter, or wind turbine generator.
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e Power plant controller firmware or settings changes.

M2. Each Generator Owner and Transmission Owner with applicable Facilities will have
evidence of the coordination study required by the events listed in Requirement R2. This
evidence should include dated documentation that demonstrates the-speeified-intervals-in
Requirement R2 have-has been met.
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C. b.Compliance
1. Compliance Monitoring Process

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

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

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

e The Generator Owner and Transmission owner shall keep data or evidence
of Requirement R1 of the most recent coordination study.

The Generator Owner and Transmission Owner shall retain-evidence-of
. . : - ;

oMy nee R an emen nd-R NMe ac N nd-N\ a

years—keep data or evidence of Requirement R2 of the most recent
coordination study.

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

Draft 1 of PRC-019-3
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2.Violation Severity Levels
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Protection
Violation Severity Levels
Lower VSL Moderate VSL High VSL Severe VSL
R1. The Generator Owner or The Generator Owner or The Generator Owner or The Generator Owner or

Transmission Owner
coordinated equipment
capabilities, limiterscontrol
functions, and protection
specified in Requirement R1

et Soendondne e by
Leseethoneemsomnlie - Soanlonden

years-plas4-between 6 years
(72 months) and 76 months

after the previous
coordination.

Transmission Owner
coordinated equipment
capabilities, imiterscontrol
functions, and protection
specified in Requirement R1

st oenlondb e s L
A E e e
coefeenlepdap e sl 0

between 77 and 81 months
after the previous
coordination.

Transmission Owner
coordinated equipment
capabilities, limiterscontrol
functions, and protection
specified in Requirement R1

et Soen o s by
e bl e e con]
ro-feenlopdap o loe 10

between 82 and 86 months
after the previous
coordination.

Transmission Owner failed-te
eoordinate-coordinated
equipment capabilities,
limiterscontrol functions, and
protection specified in
Requirement R1 within5
calendar-years-plus-12-more
than 86 months after the
previous coordination.

OR

The Generator Owner or
Transmission Owner failed to
coordinate equipment
capabilities, limiters, and
protection as specified in
Requirement R1.

R2R2.

The Generator Owner or
Transmission Owner

The Generator Owner or
Transmission Owner

The Generator Owner or
Transmission Owner

The Generator Owner or
Transmission Owner failed to

eeefdma%ed—eqw-pmen{ eeefd-ma%ed—equ-l-pmen{ eeefdmafeed—eqmpmem update associated
eapab+hﬁes,—l—mqﬁeps,—&ﬂd eapab%es,—l-mﬁess,—aﬁd eapabi-lmes,—lrmﬁeps,—aﬂd coordination documentation
protection specified-in protection specified-in protection speeifiedin as specified in Requirement
Tospiremnent- b s e than 00 e I L e e .
Jondardavs but_less londar-davs butless il lendardavs butless i R2 within 151 calendar days
equal-to100-calendar-days equal-to-110-calendardays equal-to120-calendar-days after return to in-service
. . . ; ) . . : ) . . ; date.
rorowing e SAHORo ronowing tmeiae e ronewing teide ZaHORo —
P RO ] g pre RO | g P . | g OR
eoordination-updated coordination-updated
Draft 1 of PRC-019-3
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Violation Severity Levels

Lower VSL Moderate VSL High VSL Severe VSL
associated coordination associated coordination The Generator Owner or
documentation as specified updated associated documentation as specified Transmission Owner failed to
in Requirement R2 between coordination documentation | inRequirement R2 between coordinate equipment
91 and 120 calendar days as specified in Requirement 151 and 180 calendar days capabilities, limiters, and
after return to in-service R2 between 121 and 150 after return to in-service protection specified in
date. calendar days after return to date. Requirement R1 w&hm—l%@

in-service date. e&lemblgéays'feuewﬂg% .
- identification-or-implementation

ofprior to the implementing
a change in equipment or
settings that affected the
coordination.

D. E.Regional Variances
None.

E. E-Associated Documents
“Underexcited Operation of Turbo Generators”, AIEE Proceedings T Section 881, Volume 67, 1948, Appendix 1, C. G.
Adams and J. B. McClure.

;' Protective Relaying For Power Generation Systems”, Boca Raton, FL, Taylor & Francis, 2006, Reimert, Donald

“Coordination of Generator Protection with Generator Excitation Control and Generator Capability”, a report of Working
Group J5 of the IEEE PSRC Rotating Machinery Subcommittee

“|EEE C37.102-2006 IEEE Guide for AC Generator Protection”

Draft 1 of PRC-019-3
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“IEEE C50.13-2005 IEEE Standard for Cylindrical-Rotor 50 Hz and 60 Hz Synchronous Generators Rated 10 MVA and Above”

“|EEE C37.106 IEEE Guide for Abnormal Frequency Protection for Power Generating Plants”
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Version History

Version Action Change Tracking

1 February 7, 2013 | Adopted by NERC Board of New
Trustees

1 March 20, 2014 FERC Order issued approving PRC-
019-1. (Order becomes effective
on 7/1/16.)

2 February 12, Adopted by NERC Board of Standard revised in Project

2015 Trustees 2014-01:

Applicability revised to clarify
application of requirements
to BES dispersed power
producing resources

2 May 29, 2015 FERC Letter Order in Docket No. Modifications to adjust the
RD15-3-000 approving PRC-019-2 | applicability to owners of
dispersed generation

resources.
3 TBD Adopted by NERC Board of Standard revised in Project
Trustees 2021-01
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oR-X Diagram-(Example-inAttachment 2).e:1: Equipment Capabilities,
Types of Limiters, and Protective Functions

NOTE: This standard does not require the installation or activation of any of the limiter or
protection functions for synchronous generation or IBR.

I TimeDi B e | 3ot
Ecuival b | ¥
A. This-evidence-shouldinclade-the-Synchronous generation equipment capabilities-and-the
operating-region-for-the- limiters-and proteetionfunetions, control functions, and protective

functions, which shall be coordinated if enabled, include but are not limited to:

e Synchronous generator/condenser reactive capabilities;

e Field over-excitation limiter and associated protectionfunetions-protective
function;

Lienit and associated srotection functions.

e Field under-excitation limiter and associated protectiontunetions-protective
function;

- | ! ) bilities.
e Volts per hertz limiter and associated protectiontunetions-protective function;

e Stator over-voltage protection system settings:;

e Generator-Synchronous generator/condenser and transformer volts per hertz
capability-;

e Time vs. field current or time vs. stator current:; and

e Distributed control system (DCS) voltage/VAR limit settings.

B. IBR generating Facility equipment capabilities, control functions, and protective functions,
which shall be coordinated if enabled, include but are not limited to:

Transformer overvoltage protective function;

Transformer undervoltage protective function;

Transformer volts per hertz capability and protective function;

Collector bus overvoltage protective function;

Draft 1 of PRC-019-3
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Collector bus undervoltage protective function;

Reactive compensating devices voltage control functions;

Reactive compensating devices voltage protective function;

Collector feeder phase overvoltage protective function;

Collector feeder phase undervoltage protective function;

Collector feeder overcurrent limiter;

IBR unit phase lock loop protective function;

IBR unit overcurrent limiter;

IBR unit momentary cessation (cease current injection) protective function;

IBR unit phase overvoltage protective function;

IBR unit phase undervoltage protective function; and

IBR unit phase overcurrent protective function.

E=XaXH2
R=(Xa+X0)2
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Standard Development Timeline

This section is maintained by the drafting team during the development of the standard and will

be removed when the standard is adopted by the NERC Board of Trustees (Board).

Description of Current Draft

This is the first draft of the proposed standard for a formal 45-day comment period.

Completed Actions

Date

Standards Committee approved Standard Authorization Request (SAR)

January 20, 2021

for posting

SAR posted for comment

March 3 — April 6, 2022

SAR posted for comment

April 14 —May 13, 2021

45-day formal comment period with ballot October 31, 2022
45-day formal comment period with additional ballot TBD
10-day final ballot TBD
Board adoption TBD
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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. Terms used in the proposed standard that are already defined and are not being
modified can be found in the Glossary of Terms Used in NERC Reliability Standards. The new or
revised terms listed below will be presented for approval with the proposed standard. Upon
Board adoption, this section will be removed.
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A. Introduction
1. Title:Title: Generator Operation for Maintaining Network Voltage Schedules
2. MerpbepMAR-OODL T
Number:  VAR-002-5

Purpose:  To ensure generators or dispersed power producing resources provide
reactive support and voltage control, within generating Facility capabilities, in order to
protect equipment and maintain reliable operation of the Interconnection.

™

|

|+

Applicability:

4.1. Functional Entities:

4.1.1. 4-3:Generator Operator
4.1.2. 4-2.Generator Owner

4.2. Facilities: For the purpose of this standard, the term “generator” means a
generator-owned facility capable of controlling voltage.

Effective DatesDate: See Implementation Plan for VAR-002-5.

|

Draft 1 of VAR-002-5
October 2022 Page 4 of 27




VAR-002-5— Generator Operation for Maintaining Network Voltage Schedules

SeetrmelerreniaienMans

B. Requirements and Measures

R1.

R1.The Generator Operator shall operate each generator or dispersed power
producing resource connected to the interconnected transmission system in the
automatic voltage control mode (with its automatic voltage regulator (AVR) or
volt/VAR controller(s) in service and controlling voltage) or in a different control mode
as instructed by the Transmission Operator unless: 1) the generator is-or dispersed
power producing resources are exempted by the Transmission Operator, or 2) the
Generator Operator has notified the Transmission Operator of one of the following:
[Violation Risk Factor: Medium] [Time Horizon: Real-time Operations]

* That the generator or dispersed power producing resource is being operated in-
start-up, - shutdewn;? start- up?, shutdown?, or testing mode pursuant to a Real-
time communication or a procedure that was previously provided to the
Transmission Operator; or

* That the generator or dispersed power producing resource is not being operated
in automatic voltage control mode or in the control mode that was instructed by
the Transmission Operator for a reason other than start-up, shutdown, or
testing.

M1. M1.-The Generator Operator shat-will have evidence to show that it notified its

associated Transmission Operator any time it failed to operate a generator or
dispersed power producing resource in the automatic voltage control mode or in a
different control mode as specified in Requirement R1. If a generator or dispersed
power producing resource is being started up or shut down with the automatic
voltage control off, or is being tested, and no notification of the AVR status is made to
the Transmission Operator, the Generator Operator will have evidence that it notified
the Transmission Operator of its procedure for placing the unit into automatic voltage
control mode as required in Requirement R1. Such evidence may include, but is not
limited to, dated evidence of transmittal of the procedure such as an electronic

vid 3 ater-or
dispersed power producing resource is exempted from being-in-automatic voltage

control mode (with its AVR or volt/VAR controller(s) in service and controlling

voltage):, the Generator Operator will maintain evidence of an exception.

1 Start-up is deemed to have ended when the generator ordispersed power producing resourceis ramped up to its

minimum continuously sustainable load and the generator is prepared for continuous operation.

2Shutdown is deemed to begin when the generator or dispersed power producing resource is ramped down to its

minimum continuously sustainable load and the generator or dispersed power producing resource is prepared to

go offline.

Draft 1 of VAR-002-5

October 2022 Page 4 of 27




VAR-002-5 — Generator Operation for Maintaining Network Voltage Schedules

R2:Unless exempted by the Transmission Operator, each Generator Operator shall
maintain the generator or dispersed power producing resource voltage or Reactive
Power sehedule®*schedule3 (within each generating Facility’s eapabilities*capabilities”
provided by the Transmission Operator, or otherwise shall meet the conditions of
notification for deviations from the voltage or Reactive Power schedule provided by
the Transmission Operator. [Violation Risk Factor: Medium] [Time Horizon: Real-time
Operations]

2.1. When a generator’s AVR or volt/VAR controller(s) is out of service or the
generator does not have an AVR, the Generator Operator shall use an alternative
method to control the generator reactive output to meet the voltage or Reactive
Power schedule provided by the Transmission Operator or provide an
explanation if control capability is limited.

2.2. When instructed to modify voltage, the Generator Operator shall comply or
provide an explanation of why the schedule cannot be met.

23. Generator Operators that do not monitor the voltage at the location specified in
their voltage schedule shall have a methodology for converting the scheduled

voltage specified-by-the Fransmissien-Operator to the voltage point being

monitored by the Generator Operator.

M2. M2:In order to identify when a generator or dispersed power producing resource is

deviating from its schedule, the Generator Operator will monitor voltage based on
existing equipment at its Facility. The Generator Operator shal-will have evidence to
show that the generator or dispersed power producing resource maintained the
voltage or Reactive Power schedule provided by the Transmission Operator-ershat
or will have evidence of meeting the conditions of notification for deviations from the
voltage or Reactive Power schedule provided by the Transmission Operator.

Evidence may include, but is not limited to, operator logs, SCADA data, phone logs,
and any other notifications that would alert the Transmission Operator or otherwise
demonstrate that the Generator Operator complied with the Transmission Operator’s
instructions for addressing deviations from the voltage or Reactive Power schedule.

For Part 2.1, when a generator’s AVR or volt/VAR controller(s) is out of service or the
generator or dispersed power producing resource does not have an AVR, a Generator
Operator shat-will have evidence to show an alternative method was used to control
the generator reactive output to meet the voltage or Reactive Power schedule
provided by the Transmission Operator.

For Part 2.2, the Generator Operator shat-will have evidence that it complied with the
Transmission Operator’s instructions to modify its voltage or provided an explanation

3 The voltage or Reactive Power schedule is a target value with a tolerance band, or a voltage or Reactive Power

range communicated by the Transmission Operator to the Generator Operator.

4 Generating Facility capability may be established by test or other means and may not be sufficient at times to pull

the system voltage within the schedule tolerance band. Also, when a generator is operating in manual control,

Reactive Power capability may change,based on stability considerations.
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to the Transmission Operator of why the Generator Operator was unable to comply
with the instruction. Evidence may include, but is not limited to, operator logs, SCADA
data, and phone logs.

For Part 2.3, for Generator Operators that do not monitor the voltage at the location
specified on the voltage schedule, the Generator Operator shat will demonstrate the
methodology for converting the scheduled voltage specified by the Transmission
Operator to the voltage point being monitored by the Generator Operator.

R3-Each Generator Operator shall notify-, in a mutually-agreeable format>, its

associated Transmission Operator of a status or functionality change en-the-AVRof
applicable AVR, volt/VAR controller(s), power system stabilizer, or alternative voltage
controlling device which degrades/restores its ability to automatically control voltage.
Status or functionality change notifications shall be made within 30 minutes of the
becoming aware of a change. If the status has been restored within 30 minutes of-
sueh-becoming aware of the change, then the Generator Operator is not required to
notify the Transmission Operator of the status change. [Violation Risk Factor: Medium]
[Time Horizon: Real-time Operations]

M3. M3.The Generator Operator shal-will have evidence it notified its associated

Transmission Operator within 30 minutes of any-status-becoming aware of a change
identified in Requirement R34f{the-status and evidence of the mutually-agreeable
format such as any of the following: emails, voltage schedule documentation, or
reliability data specification. If the status or functionality change has been restored
within the first 30 minutes of becoming aware of a change, no notification is
necessary-.

R4-Each Generator Operator shall notify-, in a mutually-agreeable format, its
associated Transmission Operator within 30 minutes of becoming aware of a change
in reactive capability that exceeds the threshold for notification due to factors other
than a-status-change-deseribed-specified in Requirement R3. If the capability hasbeen
restored within 30 minutes of the Generator Operator becoming aware of such
change, then the Generator Operator is not required to notify the Transmission
Operator of the change in reactive capability. [Violation Risk Factor: Medium] [Time
Horizon: Real-time Operations]

5 Mutually-agreeable format for VAR-002-5 - notification should include the communication method (e.g., voice,

data, email, etc.) and the threshold of degradation if a generator or dispersed power producing resource has a

voltage control methodology which may become partially inoperative.
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M4. M4-The-GeneraterOperatorshal-The Generator Operator will have evidence it

notified its associated Transmission Operator within 30 minutes of becoming aware of
a change in reactive capability in accordance with Requirement R4. If the capability
has been restored within the first 30 minutes, no notification is necessary. The
Generator Operator will provide evidence of coordination with the Transmission
Operator to identify a mutually-agreeable format, such as any of the following: emails,
voltage schedule documentation, or reliability data specification.

R5. R5:The Generator Owner shall provide the following to its associated Transmission

M5.

Operator and Transmission Planner within 30 calendar days of a request. [Violation
Risk Factor: Lower] [Time Horizon: Reai-tizwe-Operations Planning]

5.1. For generator step-up and auxiliary transfermerss transformers® with primary
voltages equal to or greater than the generator terminal voltage:

5.1.1. Tap settings.
5.1.2. Available fixed tap ranges.
5.1.3. Impedance data-M5.

The Generator Owner shall have evidence it provided its associated Transmission

Operator and Transmission Planner with information on its step-up and auxiliary
transformers as required in Requirement R5, Part 5.1.1 through Part 5.1.3 within 30
calendar days.

R6-After consultation with the Transmission Operator regarding necessary generator
owned step-up transformer tap changes, the Generator Owner shall ensure that
transformer tap positions are changed according to the specifications provided by the
Transmission Operator, unless such action would violate safety, an eguipment
ratirgEquipment Rating, a regulatory requirement, or a statutory requirement.
[Violation Risk Factor: Lower] [Time Horizon: Real-timse-Operations Planning]

6.1. 6-1: If the Generator Owner cannot comply with the Transmission Operator’s
specifications, the Generator Owner shall notify the Transmission Operator and
shall provide the technical justification.

5 For dispersed power producing resources identified through Inclusion 14 of the Bulk Electric System definition,

this requirement applies only to those transformers that have at least one winding at a voltage of 100 kV or

above.
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M6. M6-The Generator Owner shal-will have evidence that its step-up transformer taps
were modified per the Transmission Operator’s documentation in accordance with
Requirement R6. The Generator Owner shat-will have evidence that it notified its
associated Transmission Operator when it could not comply with the Transmission

Operator’s step-up transformer tap specifications in accordance with Requirement R6,
Part 6.1.
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C. Compliance

1. Compliance Monitoring Process:

G

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

E E A .l ” E FIER; R . E l.l .

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

The Generator Owner shall keep its latest version of documentation on its step-
up and auxiliary transformers. The Generator Operator shall maintain all other
evidence for the current and previous calendar year.

The Compliance Monitor shall retain any audit data for three years.

1.3, GCermplionce-PMonitoring-cnedAssessnreniProcesses:

1.3. Compliance Monitoring and Enforcement Program: As defined in the NERC
Rules of Procedure, “Compliance Monitoring and Assessment
PrecessesEnforcement Program” refers to the identification of the processes
that will be used to evaluate data or information for the purpose ofassessing

performance or outcomes with the associated reliability-standardReliability
Standard.
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Violation Severity Levels
None:

L eeiCam AR eSlerrents
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Violation Severity Levels

Severe VSL

Unless exempted, the Generator Operator did not operate each generator or dispersed
power producing resource connected to the interconnected transmission system in
the automatic voltage control mode or in a different control mode as instructed by the
Transmission Operator, and failed to provide the required notifications to Transmission
Operator as identified in Requirement R1.
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F
im
e
H Violation Severity Levels
or
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oh
N/A T The Generator Operator did not maintain the voltage or
M h Reactive Power schedule as instructed by the
e e Transmission Operator and did not make the necessary
di G notifications required by the Transmission Operator.
o © OR
n
- er The Generator Operator did not have an operating
R2. at AVR or volt/VAR controller(s), and the responsible
or entity did not use an alternative method for
0 controlling voltage.
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Real er
R2 N/A at The Generator Operator did not modify voltage when
B or directed, and the Responsible Entity did not provide
tme di any explanation.
Ope d
e m
As ai
nt
ai
n
v
ol

Draft 1 of VAR-002-5
October 2022

Page 12 of 27




VAR-002-5 — Generator Operation for Maintaining Network Voltage Schedules

SN FCF 4

Violation Severity Levels

Id
Q

IS o @ |cle e I |g @ |s 1o IDiP ||g (o 10 [ |Q I M |

oo

Draft 1 of VAR-002-5
October 2022

Page 13 of 27




VAR-002-5 — Generator Operation for Maintaining Network Voltage Schedules

SN FCF 4

Violation Severity Levels

wmD< S>SO0O0 LD Mm< O IO
- -+

> O

o

< 0m O

Draft 1 of VAR-002-5

October 2022

Page 14 of 27




VAR-002-5 — Generator Operation for Maintaining Network Voltage Schedules

SN FCF 4

Violation Severity Levels

©3 T =

Draft 1 of VAR-002-5
October 2022

Page 15 of 27




VAR-002-5 — Generator Operation for Maintaining Network Voltage Schedules

SN FCF 4

Violation Severity Levels

® 2< oToaamac< o

Draft 1 of VAR-002-5

October 2022

Page 16 of 27




VAR-002-5 — Generator Operation for Maintaining Network Voltage Schedules

F
im
e
H Violation Severity Levels
or
iz
ohn
a
n
s
m
is
Si
o
n
(]
p
er
at
or
faT>)
The G 5 i : I ;
; 1 " bl e didd i
explanation:
N/A N/A The Generator Operator did not make the required
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N/A N/A The Generator Operator did not make the required
M notification within 30 minutes of becoming aware of the
e bility change.
Real i capability &
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ratie | R4.
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N/A The The Generator Owner failed to provide to its associated
to Gener | Transmission Operator and Transmission Planner two or
w ator more of the types of data specified in Requirement R5 Parts
er Owne | 5.1.1,5.1.2,and 5.1.3.
r
Real | R5. .
R5 i N/A failed
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N/A

Violation Severity Levels

The Generator Owner did not ensure the tap changes were
made according to the Transmission Operator’s
specifications.

OR

The Generator Owner failed to perform the tap changes, and
the Generator Owner did not provide technical justification
for why it could not comply with the Transmission Operator
specifications.

D. Regional Variances
tlenes

E. Interpretations
None.
E. F-Associated Documents

None.
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Version Histo

Version Action Change Tracking

1 5/1/2006 Added “(R2)” to | July 5, 2006
the end of levels
on non-
compliance 2.1.2,
2.2.2,2.3.2,
and24-3and
2.4.3.

1a 12/19/2007 Added Appendix 1 | Revised
— Interpretation
of R1 and R2
approved by BOT
on August 1,
2007.

1a 1/16/2007 In Section A.2., Errata
Added “a” to end
of standard
number. Section
F: added “1.”; and
added date.

“q 4q7
1.1b 3/3/2009 Added Appendix 2 | Revised
— Interpretation
of VAR-002-1.1a
approved by BOT
on February 10,
2009.

2b 4/16/2013 Revised R1 to Revised
address an
Interpretation
Request. Also
added previously
approved VRFs,
Time Horizons
and VSLs. Revised
R2 to address
consistency issue
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Standard Authorization Request (SAR)

Complete and submit this form, with attachment(s)

to the NERC Help Desk. Upon entering the Captcha,

please type in your contact information, and attach

The North American Electric Reliability Corpor i
(NERC) welcomes suggestions to ikap
reliability of the bulk power system t ough

the SAR to your ticket. Once submitted, you will
receive a confirmation number which you can use
to track your request.

. Requested information

SAR Title: Modifications to CIP-002 and CIP-014
Date Submitted: May 26, 2021
SAR Requester

improved Reliability Standards.

Name: Dean LaForest

Organization: | ISO New England

Telephone: 413-387-8132 ‘ Email: ‘ dlaforest@iso-ne.com

SAR Type (Check as many as apply)

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

|:| 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 . . |:| NERC Standing Committee Identified
|:| Emerging Risk (Reliability Issues Steering |:| Enhanced Periodic Review Initiated
Comm|tt(.ae).l.dent|f|ed & Industry Stakeholder Identified

|:| Reliability Standard Development Plan

Industry Need (What Bulk Electric System (BES) reliability benefit does the proposed project provide?):
This project provides revisions to CIP-002 and CIP-014 to clarify the responsibility of Reliability
Coordinators, Planning Coordinators and Transmission Planners in identifying Facilities that warrant
consideration under these Reliability Standards. As it relates to the Transmission Planner and Planning
Coordinator functions, the language “critical to the derivation of Interconnection Reliability Operating
Limits (IROLs)” should be replaced/updated to appropriately identify Facilities that, if somehow
compromised, could significantly impact the reliability of the Bulk Electric System (BES). Additionally this
project will review the applicability of Facilities identified by the Reliability Coordinator as critical to the
derivation of IROLs to CIP-002 and CIP-014.

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

This project provides necessary clarification to identify Facilities identified by Reliability Coordinators,
Planning Coordinators and Transmission Planners that warrant consideration under the CIP-002 and CIP-
014 Reliability Standards. These clarifications will ensure that responsible entities are provided with the

RELIABILITY | RESILIENCE | SECURITY
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Requested information

necessary information to appropriately protect these Facilities, and correctly identify the responsible
parties that provide the information applicable to the standards.

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

This project will make conforming changes to CIP-002 and CIP-014 as a result of Standard revisions from
Project 2015-09. Project 2015-09 revised the requirements for determining and communicating System
Operating Limits (SOLs) and IROLs used in the reliable planning and operation of the BES. These
revisions necessitate that CIP-002 and CIP-014 be revised to clarify the Functional Entities responsible
for communication of Facilities that warrant consideration under the CIP-002 and CIP-014 Reliability
Standards. This will include review of criteria/applicability to determine Facilities identified per
Attachment 1 of CIP-002 and the Applicability section of CIP-014 for potential revision for responsible
entities.

This team will work to coordinate with other ongoing CIP development projects to ensure alighment
with any changes to definition or standards and requirements.

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):

Revisions to CIP-002 and CIP-014 to include:

(1) Identifying Functional Entities that identify Facilities applicable to CIP-002 and CIP-014.

(2) Identifying Functional Entities responsible for the communication of the identified Facilities.

(3) Applicability sections to be reviewed and revised accordingly.

(4) Determine the appropriate Facilities for application of the CIP standard and include due
consideration for those planning events that result in System instability, Cascading, or
uncontrolled separation as identified in the PC and TP’s Planning Assessment for the Near-Term
Transmission Planning Horizon.

(5) Determine the appropriateness of the identification of Facilities critical to the derivation of IROLs
by the RC.

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

Cost impact of implementation of the proposed Standard is dependent upon the method(s) by which a
Responsible Entity chooses to meet any additional Requirements. However, a question will be asked
during the SAR comment period to ensure cost aspects are considered.

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

Submitter asserts there are no unique characteristics associated with BES facilities that will be impacted
by this proposed standard development 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.

Standard Authorization Request (SAR) 2
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Requested information

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):

Reliability Coordinator, Balancing Authority, Transmission Owner, Transmission Operator, Generator
Owner, Generator Operator

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.

None.

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)?

Project 2016-02 Modifications to CIP Standards.

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.

None at this time.

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.
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.

XOoOdX) X | O

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

None identified

For Use by NERC Only

SAR Status Tracking (Check off as appropriate).

Final SAR endorsed by the SC
SAR assigned a Standards Project by NERC
SAR denied or proposed as Guidance

[ ] Draft SAR reviewed by NERC Staff
[ ] DraftSAR presented to SC for acceptance
|:| 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
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 $AR to your t|c|_<et. Once subm_ltted, you will improved Reliability Standards.
receive a confirmation number which you can use
to track your request.

. Requested information

SAR Title: Modifications to CIP-002

Date Submitted: 10/4/2021

SAR Requester

Name: Latrice Harkness

Organization: | NERC

Telephone: 404-446-9728 ‘ Email: ‘ latrice.harkness@nerc.net
SAR Type (Check as many as apply)

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

|:| 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 . . |:| NERC Standing Committee Identified
|:| Emerging Risk (Reliability Issues Steering |:| Enhanced Periodic Review Initiated
Comm|tt(.ae).l.dent|f|ed & Industry Stakeholder Identified

|:| Reliability Standard Development Plan

Industry Need (What Bulk Electric System (BES) reliability benefit does the proposed project provide?):
The purpose of this project is to ensure that all BES Cyber Systems’ associated Cyber Assets are
identified for the application of cyber security requirements commensurate with the adverse impact
that loss, compromise, or misuse of those Cyber Assets could have on the reliable operation of the BES.
Identification and categorization of these Cyber Assets supports appropriate protection against
compromises. Without an accurate inventory of associated Cyber Assets, registered entities may fail to
deploy appropriate controls to these Cyber Assets, which may lead to misoperation or instability in the
BES.

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

Electronic Access Control or Monitoring Systems (EACMS), Physical Access Control Systems (PACS), and
Protected Cyber Assets (PCAs), if compromised, pose a threat to their associated BES Cyber System by
virtue of: (a) their location within the Electronic Security Perimeter (PCA), or (b) the security control
function they perform (EACMS and PACS). This project will ensure the reliable operation of the BES by
requiring the identification of these Cyber Assets so that the appropriate controls can be implemented.

RELIABILITY | RESILIENCE | SECURITY
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Requested information

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

This project will make revisions to CIP-002 to include the identification and categorization of certain
Cyber Assets (EACMS, PACS, and PCAs) associated with high and medium impact BES Cyber Systems.
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):

Revise CIP-002 to include the identification of EACMS, PACS, and PCA.

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

Cost impact is unknown at this time. However, a question will be asked during the comment period to
ensure cost aspects are considered.

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

None.

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):

Balancing Authority, Distribution Provider, Generator Operator, Generator Owner, Interchange
Coordinator or Interchange Authority, Reliability Coordinator, Transmission Operator, Transmission
Owner

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.

None.

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)?

Project 2016-02, Project 2021-03

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.

None.

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.

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
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.

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 \

X O OX|{O OO

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 Yes
with that standard.
4. A reliability standard shall not require the public disclosure of commercially
sensitive information. All market participants shall have equal opportunity to Yes

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 None.

For Use by NERC Only
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SAR Status Tracking (Check off as appropriate).

[ ] Draft SAR reviewed by NERC Staff
[ ] Draft SAR presented to SC for acceptance
|:| DRAFT SAR approved for posting by the SC

]

Final SAR endorsed by the SC
SAR assigned a Standards Project by NERC
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
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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PRC-002-24 - Disturbance Monitoring and Reporting Requirements

Standard Development Timeline

This section is maintained by the drafting team during the development of the standard and will
be removed when the standard is adopted by the NERC Board of Trustees (Board).

Description of Current Draft

Completed Actions Date

Standards Committee approved Standard Authorization Request (SAR) 01/20/2021
for posting

SAR posted for comment 06/14/2021-07/13/2021

Anticipated Actions Date

45-day formal or informal comment period with ballot 06/09/2022 —07/15/2022
45Xx%-day formal or informal comment period with additional ballot 09/2609/2022 —
116/0917/2022

10x%-day final ballot 12/09/2022 - 01/16/2023

Board adoption 02/09/2023 - 03/15/2023

Draft 1 of PRC-002-4Number-of-Standard
Moeonth-YearJune
2022 Page 1 of 24




PRC-002-24 — Disturbance Monitoring and Reporting Requirements

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. Terms used in the proposed standard that are already defined and are not being
modified can be found in the Glossary of Terms Used in NERC Reliability Standards. The new or
revised terms listed below will be presented for approval with the proposed standard. Upon
Board adoption, this section will be removed.

Term(s):
N/A.

Draft 1 of PRC-002-4Number-of-Standard
Moeonth-YearJune
2022 Page 2 of 24



PRC-002-24 - Disturbance Monitoring and Reporting Requirements

A. Introduction

1.
2.
3.

5.

Title: Disturbance Monitoring and Reporting Requirements
Number: PRC-002-34

Purpose: To have adequate data available to facilitate analysis of Bulk Electric
System (BES) Disturbances.

Applicability:

4.1. Functional Entities:
4.1.1. Reliability Coordinator
4.1.2. Transmission Owner

4.1.3. Generator Owner

Effective Date: See Implementation Plan

B. Requirements and Measures

R1.

M1.

Each Transmission Owner shall: [Violation Risk Factor: Lower] [Time Horizon: Long-
term Planning]

1.1. Identify BES buses for which sequence of events recording (SER) and fault
recording (FR) data is required by using the methodology in PRC-002-34,
Attachment 1.

1.2. Notify the other owners of BES Elements directly connected? to those BES buses,

Hanywithin90-calendar-days-of completionof-Part- 44 that SER or FR data is
required for those BES Elements, only if the Transmission Owner who identified

the BES buses in Part 1.1 does not havereguire SER dataandfor FR data. This
notification is required within 90 calendar days of completion of Part 1.1.

1.3. Re-evaluate all BES buses at least once every five calendar years in accordance
W|th Part 1.1 and notlfy other owners—rif—arnsyaL in accordance with Part 1.2,and

The Transmission Owner for Requirement R1, Part 1.1 has a dated (electronic or hard
copy) list of BES buses for which SER and FR data is required, identified in accordance
with PRC-002-34, Attachment 1;; has dated (electronic or hard copy) evidence that it
notified other owners in accordance with Requirement R1, Part 1.2; and evidence that
all BES buses have been re- evaluated W|th|n the required intervals under Requirement

! For the purposes of this standard, “directly connected” BES elements are BES elements connected at the same voltage level
within the same physical location sharing a common ground grid with the BES bus identified under Attachment 1. Transformers
that have a low-side operating voltage of less than 100 kV are excluded.

Draft 1 of PRC-002-4Number-of-Standard
Moeonth-YearJune

2022
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PRC-002-24 — Disturbance Monitoring and Reporting Requirements

R2. Each Transmission Owner and Generator Owner shall have SER data for circuit breaker
position (open/close) for each circuit breaker it owns directly connected-directly to the
BES buses identified in Requirement R1 and associated with the BES Elements at those
BES buses. [Violation Risk Factor: Lower] [Time Horizon: Long-term Planning]

M2. The Transmission Owner or Generator Owner has evidence (electronic or hard copy)
of SER data for circuit breaker position as specified in Requirement R2. Evidence may
include, but is not limited to: (1) documents describing the device interconnections
and configurations which may include a single design standard as representative for
common installations; or (2) actual data recordings; or (3) station drawings.

R3. Each Transmission Owner and Generator Owner shall have FR data to determine the
following electrical quantities for each triggered FR for the BES Elements it owns
directly connected to the BES buses identified in Requirement R1: [Violation Risk
Factor: Lower] [Time Horizon: Long-term Planning]

3.1. Phase-to-neutral voltage for each phase of each specified BES bus.

3.2. Each phase current and the residual or neutral current for the following BES
Elements:

3.2.1. Transformers that have a low-side operating voltage of 100kV or above.
3.2.2. Transmission Lines.

M3. The Transmission Owner or Generator Owner has evidence (electronic or hard copy)
of FR data that is sufficient to determine electrical quantities as specified in
Requirement R3. Evidence may include, but is not limited to: (1) documents describing
the device specifications and configurations which may include a single design
standard as representative for common installations; or (2) actual data recordings or
derivations; or (3) station drawings.

R4. Each Transmission Owner and Generator Owner shall have FR data as specified in
Requirement R3 that meets the following: [Violation Risk Factor: Lower] [Time
Horizon: Long-term Planning]

4.1. Asingle record or multiple records that include:
e A pre-trigger record length of at least two cycles and a total record length of
at least 30-cycles for the same trigger point, or
e At least two cycles of the pre-trigger data, the first three cycles of the post-
trigger data, and the final cycle of the fault as seen by the fault recorder.

4.2. A minimum recording rate of 16 samples per cycle.
4.3. Trigger settings for at least the following:
4.3.1. Neutral (residual) overcurrent.

4.3.2. Phase undervoltage or overcurrent.
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M4. The Transmission Owner or Generator Owner has evidence (electronic or hard copy)

that FR data meets Requirement R4. Evidence may include, but is not limited to: (1)
documents describing the device specification (R4, Part 4.2) and device configuration
or settings (R4, Parts 4.1 and 4.3), or (2) actual data recordings or derivations.

R5. Each Reliability Coordinator shall: [Violation Risk Factor: Lower] [Time Horizon: Long-

term Planning]

5.1. Identify BES Elements for which dynamic Disturbance recording (DDR) data is
required, including the following:

5.1.1. Generating resource(s) with:

5.1.1.1. Gross individual nameplate rating greater than or equal to 500
MVA.

5.1.1.2. Gross individual nameplate rating greater than or equal to 300
MVA where the gross plant/facility aggregate nameplate rating is
greater than or equal to 1,000 MVA.

5.1.2. Any one BES Element that is part of a stability (angular or voltage) related
System Operating Limit (SOL).

5.1.3. Each terminal of a high voltage direct current (HVDC) circuit with a
nameplate rating greater than or equal to 300 MVA, on the alternating
current (AC) portion of the converter.

5.1.4. One or more BES Elements that are part of an Interconnection Reliability
Operating Limit (IROL).

5.1.5. Any one BES Element within a major voltage sensitive area as defined by
an area with an in-service undervoltage load shedding (UVLS) program.

5.2. Identify a minimum DDR coverage, inclusive of those BES Elements identified in
Part 5.1, of at least:

5.2.1. One BES Element; and

5.2.2. One BES Element per 3,000 MW of the Reliability Coordinator’s historical
simultaneous peak System Demand.

5.3. Notify all owners of identified BES Elements, within 90-calendar days of
completion of Part 5.1, that their respective BES Elements require DDR data

yHReR-regested.

5.4. Re-evaluate all BES Elements under its purview at least once every five calendar
years in accordance with Parts 5.1 and 5.2, and notify owners in accordance with
Part 5.3-to-implementthe re-evaluatedlist of BES Elementsasperthe
ImplementationPlan,

M5. The Reliability Coordinator has a dated (electronic or hard copy) list of BES Elements
for which DDR data is required, developed in accordance with Requirement R5, Part
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5.1 and Part 5.2; and re-evaluated in accordance with Part 5.4. The Reliability
Coordinator has dated evidence (electronic or hard copy) that each Transmission
Owner or Generator Owner has been notified in accordance with Requirement 5, Part
5.3. Evidence may include, but is not limited to: letters, emails, electronic files, or hard
copy records demonstrating transmittal of information.

R6. Each Transmission Owner shall have DDR data to determine the following electrical
qguantities for each BES Element it owns for which it received notification as identified
in Requirement R5: [Violation Risk Factor: Lower] [Time Horizon: Long-term Planning]

6.1. One phase-to-neutral or positive sequence voltage.

6.2. The phase current for the same phase at the same voltage corresponding to the
voltage in Requirement R6, Part 6.1, or the positive sequence current.

6.3. Real Power and Reactive Power flows expressed on a three phase basis
corresponding to all circuits where current measurements are required.

6.4. Frequency of any one of the voltage(s) in Requirement R6, Part 6.1.

M6. The Transmission Owner has evidence (electronic or hard copy) of DDR data to
determine electrical quantities as specified in Requirement R6. Evidence may include,
but is not limited to: (1) documents describing the device specifications and
configurations, which may include a single design standard as representative for
common installations; or (2) actual data recordings or derivations; or (3) station
drawings.

R7. Each Generator Owner shall have DDR data to determine the following electrical
guantities for each BES Element it owns for which it received notification as identified
in Requirement R5: [Violation Risk Factor: Lower] [Time Horizon: Long-term Planning]

7.1. One phase-to-neutral, phase-to-phase, or positive sequence voltage at either the
generator step-up transformer (GSU) high-side or low-side voltage level.

7.2. The phase current for the same phase at the same voltage corresponding to the
voltage in Requirement R7, Part 7.1, phase current(s) for any phase-to-phase
voltages, or positive sequence current.

7.3. Real Power and Reactive Power flows expressed on a three phase basis
corresponding to all circuits where current measurements are required.

7.4. Frequency of at least one of the voltages in Requirement R7, Part 7.1.

M7. The Generator Owner has evidence (electronic or hard copy) of DDR data to
determine electrical quantities as specified in Requirement R7. Evidence may include,
but is not limited to: (1) documents describing the device specifications and
configurations, which may include a single design standard as representative for
common installations; or (2) actual data recordings or derivations; or (3) station
drawings.
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R8. Each Transmission Owner and Generator Owner responsible for DDR data for the BES
Elements identified in Requirement R5 shall have continuous data recording and
storage. If the equipment was installed prior to the effective date of this standard and
is not capable of continuous recording, triggered records must meet the following:
[Violation Risk Factor: Lower] [Time Horizon: Long-term Planning]

8.1. Triggered record lengths of at least three minutes.
8.2. At least one of the following three triggers:

e Off nominal frequency trigger set at:

Low High
o Eastern Interconnection <59.75 Hz >61.0 Hz
o Western Interconnection <59.55 Hz >61.0 Hz
o ERCOT Interconnection <59.35 Hz >61.0 Hz
o Hydro-Quebec
Interconnection <58.55 Hz >61.5 Hz

Rate of change of frequency trigger set at:

o Eastern Interconnection <-0.03125 Hz/sec >0.125 Hz/sec
o Western Interconnection < -0.05625 Hz/sec >0.125 Hz/sec
o ERCOT Interconnection <-0.08125 Hz/sec >0.125 Hz/sec
o Hydro-Quebec

Interconnection <-0.18125 Hz/sec >0.1875 Hz/sec

e Undervoltage trigger set no lower than 85 percent of normal operating
voltage for a duration of 5 seconds.

MS8. Each Transmission Owner and Generator Owner has dated evidence (electronic or
hard copy) of data recordings and storage in accordance with Requirement R8.
Evidence may include, but is not limited to: (1) documents describing the device
specifications and configurations, which may include a single design standard as
representative for common installations; or (2) actual data recordings.

R9. Each Transmission Owner and Generator Owner responsible for DDR data for the BES
Elements identified in Requirement R5 shall have DDR data that meet the following:
[Violation Risk Factor: Lower] [Time Horizon: Long-term Planning]

9.1. Input sampling rate of at least 960 samples per second.
9.2. Output recording rate of electrical quantities of at least 30 times per second.

M9. The Transmission Owner or Generator Owner has evidence (electronic or hard copy)
that DDR data meets Requirement R9. Evidence may include, but is not limited to: (1)
documents describing the device specification, device configuration, or settings (R9,
Part 9.1; R9, Part 9.2); or (2) actual data recordings (R9, Part 9.2).

R10. Each Transmission Owner and Generator Owner shall time synchronize all SER and FR
data for the BES buses identified in Requirement R1 and DDR data for the BES
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Elements identified in Requirement R5 to meet the following: [Violation Risk Factor:
Lower] [Time Horizon: Long-term Planning]

10.1.Synchronization to Coordinated Universal Time (UTC) with or without a local
time offset.

10.2.Synchronized device clock accuracy within + 2 milliseconds of UTC.

M10.The Transmission Owner or Generator Owner has evidence (electronic or hard copy)
of time synchronization described in Requirement R10. Evidence may include, but is
not limited to: (1) documents describing the device specification, configuration, or
setting; (2) time synchronization indication or status; or 3) station drawings.

R11. Each Transmission Owner and Generator Owner shall provide, upon request, all SER
and FR data for the BES buses identified in Requirement R1 and DDR data for the BES
Elements identified in Requirement R5 to the Reliability Coordinator, Regional Entity,
or NERC in accordance with the following: [Violation Risk Factor: Lower] [Time
Horizon: Long-term Planning]

11.1.Data will be retrievable for the period of 10-calendar days, inclusive of the day
the data was recorded.

11.2.Data subject to Part 11.1 will be provided within 30-calendar days of a request
unless an extension is granted by the requestor.

11.3.SER data will be provided in ASCIl Comma Separated Value (CSV) format
following Attachment 2.

11.4.FR and DDR data will be provided in electronic files that are formatted in
conformance with C37.111, (IEEE Standard fe~Common Format for Transient
Data Exchange (COMTRADE), revision C37.111-1999 or later.

11.5.Data files will be named in conformance with C37.232, IEEE Standard for
Common Format for Naming Time Sequence Data Files (COMNAME), revision
C37.232-2011 or later.

M11.The Transmission Owner or Generator Owner has evidence (electronic or hard copy)
that data was submitted upon request in accordance with Requirement R11. Evidence
may include, but is not limited to: (1) dated transmittals to the requesting entity with
formatted records; (2) documents describing data storage capability, device
specification, configuration or settings; or (3) actual data recordings.

R12. Each Transmission Owner and Generator Owner shall, within 90-calendar days of the
discovery of a failure of the recording capability for the SER, FR or DDR data, either:
[Violation Risk Factor: Lower] [Time Horizon: Long-term Planning]

e Restore the recording capability, or
e Submit a Corrective Action Plan (CAP) to the Regional Entity and implement it.

M12.The Transmission Owner or Generator Owner has dated evidence (electronic or hard
copy) that meets Requirement R12. Evidence may include, but is not limited to: (1)
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dated reports of discovery of a failure, (2) documentation noting the date the data
recording was restored, (3) SCADA records, or (4) dated CAP transmittals to the
Regional Entity and evidence that it implemented the CAP.

R13. Each Transmission Owner and Generator Owner shall: [Violation Risk Factor: Lower]
[Time Horizon: Long-term Planning]

13.1.Within three (3) calendar years of completing a re-evaluation or receiving
notification under Requirement R1, Part 1.3, have SER or FR data as applicable
for BES Elements directly connected to the identified BES buses.

13.2.Within three (3) calendar years of receiving notification under Requirement R5,
Part 5.4, have DDR data for BES Elements identified during the re-evaluation.

M13. The Transmission Owner or Generator Owner has dated evidence (electronic or hard
copy) that meets Requirement R13. Evidence may include, but is not limited to:
letters, emails, drawings, or settings files.

C. Compliance
1. Compliance Monitoring Process
1.1. Compliance Enforcement Authority:

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

1.2. Evidence Retention:

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

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

The Transmission Owner shall retain evidence of Requirement R1, Measure M1
for five calendar years.

The Reliability Coordinator shall retain evidence of Requirement R5, Measure
M5 for five calendar years.

The Transmission Owner shall retain evidence of Requirement R6, Measure
M6 for three calendar years.
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The Generator Owner shall retain evidence of Requirement R7, Measure M7
for three calendar years.

The Transmission Owner and Generator Owner shall retain evidence of
requested data provided as per Requirements R2, R3, R4, R8, R9, R10, R11,
and R12, Measures M2, M3, M4, M8, M9, M10, M11, and M12 for three
calendar years.

The Transmission Owner and Generator Owner as applicable shall retain

evidence of Requirement R13, Measure 13 for five calendar years.

If a Transmission Owner, Generator Owner, or Reliability Coordinator is found
non- compliant, it shall keep information related to the non-compliance until
mitigation is completed and approved or for the time specified above,
whichever is longer.

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

1.3. Compliance Monitoring and Enforcement Program:

Compliance Audit
Self-Certification

Spot Checking

Compliance Violation Investigation
Self-Reporting

Complaints

1.4. Additional Compliance Information

None
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Violation Severity Levels

Time
Horizon

Long-term
Planning

VRF

Lower

Lower VSL

The Transmission Owner
identified the BES buses as
directed by Requirement R1,
Part 1.1 or Part 1.3 for more
than 80 percent but less than
100 percent of the required
BES buses that they own.

OR

The Transmission Owner
evaluated the BES buses as
directed by Requirement R1,
Part 1.1 or Part 1.3 but was
late by 30- calendar days or
less.

OR

| The Transmission Owner as

directed by Requirement R1,
Part 1.2 was late in notifying
the other owners that their
BES Elements require SER or
FR data by 10-calendar days
or less.

Violation Severity Levels

Moderate VSL

The Transmission Owner
identified the BES buses as
directed by Requirement R1,
Part 1.1 or Part 1.3 for more
than 70 percent but less than
80 percent of the required BES
buses that they own.

OR

The Transmission Owner
evaluated the BES buses as
directed by Requirement R1,
Part 1.1 or Part 1.3 but was
late by greater than 30-
calendar days and less than or
equal to 60-calendar days.

OR

The Transmission Owner as
directed by Requirement R1,
Part 1.2 was late in notifying
the other owners that their
BES Elements require SER or

High VSL

The Transmission Owner
identified the BES buses as
directed by Requirement R1,
Part 1.1 or Part 1.3 for more
than 60 percent but less than
70 percent of the required
BES buses that they own.

OR

The Transmission Owner
evaluated the BES buses as
directed by Requirement R1,
Part 1.1 or Part 1.3 but was
late by greater than 60-
calendar days and less than
or equal to 90-calendar days.

OR

The Transmission Owner as
directed by Requirement R1,
Part 1.2 was late in notifying
the other owners that their

Severe VSL

The Transmission Owner
identified the BES buses as
directed by Requirement R1,
Part 1.1 or Part 1.3 for less
than or equal to 60 percent
of the required BES buses
that they own.

OR

The Transmission Owner
evaluated the BES buses as
directed by Requirement R1,
Part 1.1 or Part 1.3 but was
late by greater than 90-
calendar days.

OR

The Transmission Owner as
directed by Requirement R1,
Part 1.2 was late in notifying
one or more other owners
that their BES Elements

BES Elements require SER or

require SER or FR data by

FR data by greater than 10-
calendar days but less than or
equal to 20-calendar days.

FR data by greater than 20-
calendar days but less than
or equal to 30-calendar days.

greater than 30-calendar
days.
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R2. Long-term | Lower Each Transmission Owner or | Each Transmission Owner or Each Transmission Owner or | Each Transmission Owner or
Planning Generator Owner as directed | Generator Owner as directed Generator Owner as directed | Generator Owner as directed
by Requirement R2 had more | by Requirement R2 had more | by Requirement R2 had more | by Requirement R2 for less
than 80 percent but less than | than 70 percent but less than | than 60 percent but less than | than or equal to 60 percent
100 percent of the total SER or equal to 80 percent of the or equal to 70 percent of the | of the total SER data for
data for circuit breaker total SER data for circuit total SER data for circuit circuit breaker position
position (open/close) for breaker position (open/close) | breaker position (open/close) | (open/close) for each of the
each of the circuit breakers for each of the circuit breakers | for each of the circuit circuit breakers at the BES
at the BES buses identified in | at the BES buses identified in breakers at the BES buses buses identified in
Requirement R1. Requirement R1. identified in Requirement R1. | Requirement R1.
R3. Long-term | Lower The Transmission Owner or The Transmission Owner or The Transmission Owner or The Transmission Owner or
Planning Generator Owner had FR Generator Owner had FR data | Generator Owner had FR Generator Owner had FR
data as directed by as directed by Requirement data as directed by data as directed by
Requirement R3, Parts 3.1 R3, Parts 3.1 and 3.2 that Requirement R3, Parts 3.1 Requirement R3, Parts 3.1
and 3.2 that covers more covers more than 70 percent and 3.2 that covers more and 3.2 that covers less than
than 80 percent but less than | but less than or equal to 80 than 60 percent but less than | or equal to 60 percent of the
100 percent of the total set percent of the total set of or equal to 70 percent of the | total set of required electrical
of required electrical required electrical quantities, | total set of required electrical | quantities, which is the
guantities, which is the which is the product of the quantities, which is the product of the total number
product of the total number | total number of monitored product of the total number of monitored BES Elements
of monitored BES Elements BES Elements and the number | of monitored BES Elements and the number of specified
and the number of specified | of specified electrical and the number of specified | electrical quantities for each
electrical quantities for each | quantities for each BES electrical quantities for each | BES Element.
BES Element. Element. BES Element.
R4. Long-term | Lower The Transmission Owner or The Transmission Owner or The Transmission Owner or The Transmission Owner or
Planning Generator Owner had FR Generator Owner had FR data | Generator Owner had FR Generator Owner had FR
data that meets more than that meets more than 70 data that meets more than data that meets less than or
80 percent but less than 100 | percent but less than or equal | 60 percent but less than or equal to 60 percent of the
percent of the total recording | to 80 percent of the total equal to 70 percent of the total recording properties as
specified in Requirement R4.
Draft
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properties as specified in
Requirement R4.

recording properties as
specified in Requirement R4.

total recording properties as
specified in Requirement R4.

R5. Long-term | Lower The Reliability Coordinator The Reliability Coordinator The Reliability Coordinator The Reliability Coordinator
Planning identified the BES Elements identified the BES Elements identified the BES Elements identified the BES Elements
for which DDR data is for which DDR data is required | for which DDR data is for which DDR data is
required as directed by as directed by Requirement R5 | required as directed by required as directed by
Requirement R5 for more for more than 70 percent but | Requirement R5 for more Requirement R5 for less than
than 80 percent but less than | less than or equal to 80 than 60 percent but less than | or equal to 60 percent of the
100 percent of the required percent of the required BES or equal to 70 percent of the | required BES Elements
BES Elements included in Part | Elements included in Part 5.1. | required BES Elements included in Part 5.1.
5.1. OR included in Part 5.1. OR
OR L . OR L .
The Reliability Coordinator The Reliability Coordinator
The Reliability Coordinator identified the BES Elements The Reliability Coordinator identified the BES Elements
identified the BES Elements for DDR as directed by identified the BES Elements for DDR as directed by
for DDR as directed by Requirement R5, Part 5.1 or for DDR as directed by Requirement R5, Part 5.1 or
Requirement R5, Part 5.1 or Part 5.4 but was late by Requirement R5, Part 5.1 or Part 5.4 but was late by
Part 5.4 but was late by 30- greater than 30-calendar days | Part 5.4 but was late by greater than 90-calendar
calendar days or less. and less than or equal to 60 - greater than 60-calendar days.
OR calendar days. days and less than or equal to OR
o ‘ OR 90-calendar days. o .
The Reliability Coordinator as The Reliability Coordinator as
directed by Requirement R5, | The Reliability Coordinator as OR directed by Requirement R5,
Part 5.3 was late in notifying | directed by Requirement R5, The Reliability Coordinator as | Part 5.3 was late in notifying
the owners that their BES Part 5.3 was late in notifying directed by Requirement R5, | one or more owners that
Elements require DDR data the owners that their BES Part 5.3 was late in notifying | their BES Elements require
by 10-calendar days or less. Elements require DDR data by | the owners that their BES DDR data by greater than 30-
greater than 10-calendar days | Elements require DDR data calendar days.
but less than or equal to 20- by greater than 20-calendar OR
calendar days. days but less than or equal to
30-calendar days.
Draft
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The Reliability Coordinator
failed to ensure a minimum
DDR coverage per Part 5.2.

R6. Long-term | Lower The Transmission Owner had | The Transmission Owner had The Transmission Owner had | The Transmission Owner
Planning DDR data as directed by DDR data as directed by DDR data as directed by failed to have DDR data as
Requirement R6, Parts 6.1 Requirement R6, Parts 6.1 Requirement R6, Parts 6.1 directed by Requirement R6,
through 6.4 that covered through 6.4 for more than 70 | through 6.4 for more than 60 | Parts 6.1 through 6.4.
more than 80 percent but percent but less than or equal | percent but less than or
less than 100 percent of the to 80 percent of the total equal to 70 percent of the
total required electrical required electrical quantities total required electrical
guantities for all applicable for all applicable BES quantities for all applicable
BES Elements. Elements. BES Elements.
R7. Long-term | Lower The Generator Owner had The Generator Owner had The Generator Owner had The Generator Owner failed
Planning DDR data as directed by DDR data as directed by DDR data as directed by to have DDR data as directed
Requirement R7, Parts 7.1 Requirement R7, Parts 7.1 Requirement R7, Parts 7.1 by Requirement R7, Parts 7.1
through 7.4 that covers more | through 7.4 for more than 70 | through 7.4 for more than 60 | through 7.4.
than 80 percent but less than | percent but less than or equal | percent but less than or
100 percent of the total to 80 percent of the total equal to 70 percent of the
required electrical quantities | required electrical quantities total required electrical
for all applicable BES for all applicable BES quantities for all applicable
Elements. Elements. BES Elements.
R8. Long-term | Lower The Transmission Owner or The Transmission Owner or The Transmission Owner or The Transmission Owner or
Planning Generator Owner had Generator Owner had Generator Owner had Generator Owner failed to
continuous or non- continuous or non-continuous | continuous or non- have continuous or non-
continuous DDR data, as DDR data, as directed in continuous DDR data, as continuous DDR data, as
directed in Requirement RS, Requirement R8, for more directed in Requirement RS, directed in Requirement RS,
for more than 80 percent but | than 70 percent but less than | for more than 60 percent but | for the BES Elements they
less than 100 percent of the or equal to 80 percent of the less than or equal to 70 own as determined in
BES Elements they own as BES Elements they own as percent of the BES Elements | Requirement R5.
Draft
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determined in Requirement
R5.

determined in Requirement
R5.

they own as determined in
Requirement R5.

R9. Long-term | Lower The Transmission Owner or The Transmission Owner or The Transmission Owner or The Transmission Owner or
Planning Generator Owner had DDR Generator Owner had DDR Generator Owner had DDR Generator Owner had DDR
data that meets more than data that meets more than 70 | data that meets more than data that meets less than or
80 percent but less than 100 | percent but less than or equal | 60 percent but less than or equal to 60 percent of the
percent of the total recording | to 80 percent of the total equal to 70 percent of the total recording properties as
properties as specified in recording properties as total recording properties as | specified in Requirement R9.
Requirement R9. specified in Requirement R9. specified in Requirement R9.
R10. | Long-term | Lower The Transmission Owner or The Transmission Owner or The Transmission Owner or The Transmission Owner or
Planning Generator Owner had time Generator Owner had time Generator Owner had time Generator Owner failed to
synchronization per synchronization per synchronization per have time synchronization
Requirement R10, Parts 10.1 | Requirement R10, Parts 10.1 Requirement R10, Parts 10.1 | per Requirement R10, Parts
and 10.2 for SER, FR, and and 10.2 for SER, FR, and DDR | and 10.2 for SER, FR, and 10.1 and 10.2 for SER, FR,
DDR data for more than 90 data for more than 80 percent | DDR data for more than 70 and DDR data for less than or
percent but less than 100 but less than or equal to 90 percent but less than or equal to 70 percent of the
percent of the BES buses percent of the BES buses equal to 80 percent of the BES buses identified in
identified in Requirement R1 | identified in Requirement R1 BES buses identified in Requirement R1 and BES
and BES Elements identified and BES Elements identified in | Requirement R1 and BES Elements identified in
in Requirement R5 as Requirement R5 as directed by | Elements identified in Requirement R5 as directed
directed by Requirement Requirement R10. Requirement R5 as directed by Requirement R10.
R10. by Requirement R10.
R11. | Long-term | Lower The Transmission Owner or The Transmission Owner or The Transmission Owner or The Transmission Owner or
Planning Generator Owner as directed | Generator Owner as directed Generator Owner as directed | Generator Owner as directed
by Requirement R11, Part by Requirement R11, Part by Requirement R11, Part by Requirement R11, Part
11.42 provided the requested | 11.42 provided the requested | 11.12 provided the requested | 11.12 failed to provide the
data more than 30-calendar data more than 40-calendar data more than 50-calendar requested data more than
days but less than 40- days but less than or equal to | days but less than or equal to | 60-calendar days after the
calendar days after the 50-calendar days after the 60-calendar days after the request unless an extension
request unless an extension request unless an extension request unless an extension
Draft
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was granted by the
requesting authority.

OR

The Transmission Owner or
Generator Owner as directed
by Requirement R11
provided more than 90
percent but less than 100
percent of the requested
data.

OR

The Transmission Owner or
Generator Owner as directed
by Requirement R11, Parts
11.3 through 11.5 provided
more than 90 percent of the
data but less than 100
percent of the data in the
proper data format.

was granted by the requesting
authority.

OR

The Transmission Owner or
Generator Owner as directed
by Requirement R11 provided
more than 80 percent but less
than or equal to 90 percent of
the requested data.

OR

The Transmission Owner or
Generator Owner as directed
by Requirement R11, Parts
11.3 through 11.5 provided
more than 80 percent of the
data but less than or equal to
90 percent of the data in the
proper data format.

was granted by the
requesting authority.

OR

The Transmission Owner or
Generator Owner as directed
by Requirement R11
provided more than 70
percent but less than or
equal to 80 percent of the
requested data.

OR

The Transmission Owner or
Generator Owner as directed
by Requirement R11, Parts
11.3 through 11.5 provided
more than 70 percent of the
data but less than or equal to
80 percent of the data in the
proper data format.

was granted by the
requesting authority.

OR

The Transmission Owner or
Generator Owner as directed
by Requirement R11 failed to
provide less than or equal to
70 percent of the requested
data.

OR

The Transmission Owner or
Generator Owner as directed
by Requirement R11, Parts
11.3 through 11.5 provided
less than or equal to 70
percent of the data in the
proper data format.

R12. | Long-term | Lower The Transmission Owner or The Transmission Owner or The Transmission Owner or The Transmission Owner or

Planning Generator Owner as directed | Generator Owner as directed Generator Owner as directed | Generator Owner as directed
by Requirement R12 by Requirement R12 reported | by Requirement R12 by Requirement R12 failed to
reported a failure and a failure and provided a reported a failure and report a failure and provide a
provided a Corrective Action | Corrective Action Plan to the provided a Corrective Action | Corrective Action Plan to the
Plan to the Regional Entity Regional Entity more than Plan to the Regional Entity Regional Entity more than
more than 90-calendar days 100-calendar days but less more than 110-calendar days | 120-calendar days after
but less than or equal to 100- | than or equal to 110-calendar | but less than or equal to 120- | discovery of the failure.

OR
Draft
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calendar days after discovery
of the failure.

days after discovery of the
failure.

calendar days after discovery
of the failure.

OR

The Transmission Owner or
Generator Owner as directed
by Requirement R12
submitted a CAP to the
Regional Entity but failed to
implement it.

Transmission Owner or
Generator Owner as directed
by Requirement R12 failed to
restore the recording
capability and failed to
submit a CAP to the Regional
Entity.

R13. Long-term

Lower

Planning

The Transmission Owner or

The Transmission Owner

The Transmission Owner

Generator Owner had data,

or Generator Owner had

or Generator Owner had

as applicable, for the BES

data, as applicable, for the

data, as applicable, for the

buses identified during the

BES buses identified during

BES buses identified during

re-evaluation per
Requirement R1, Part 1.3

the re-evaluation per
Requirement R1, Part 1.3

the re-evaluation per
Requirement R1, Part 1.3

and was late by less than or

and was late by greater

and was late by greater

equal to 6 months.

OR

The Transmission Owner or
Generator Owner had data,
as applicable, for the BES

than 6 months but less

than 12 months.

than or equal to 12
months.

OR

The Transmission Owner

OR

The Transmission Owner
or Generator Owner had
data, as applicable, for the

Elements identified during

or Generator Owner had

BES Elements identified

the re-evaluation per
Requirement R5, Part 5.4

data, as applicable, for the

during the re-evaluation

BES Elements identified

per Requirement R5, Part

and was late by less than or

during the re-evaluation

5.4 and was late by greater

equal to 6 months.

per Requirement R5, Part

than 12 months.

5.4 and was late by greater
than 6 months but less

Draft 1 of PRC-002-4

June 2022Number-of Standard

Month
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than or equal to 12

months.

Draft
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D. Regional Variances
None.

E. Interpretations
None.

F. Associated Documents
NoneNERC Reliability Standard PRC-002-4: Implementation Plan.

G. References

IEEE C37.111: Common format for transient data exchange (COMTRADE) for power
Systems.

IEEE C37.232-2011, IEEE Standard for Common Format for Naming Time Sequence Data
Files (COMNAME). Standard published 11/09/2011 by IEEE.

NERC Reliability Standard PRC-002-4: Technical Rationale.

NPCC SP6 Report Synchronized Event Data Reporting, revised March 31, 2005

U.S.-Canada Power System Outage Task Force, Final Report on the August 14, 2003 Blackout
in the United States and Canada: Causes and Recommendations (2004).

U.S.-Canada Power System Outage Task Force Interim Report: Causes of the August 14th
Blackout in the United States and Canada (Nov. 2003).

Draft

Page 19 of 24



PRC-002-24 - Disturbance Monitoring and Reporting Requirements

Version History

Version Action Chan_ge
Tracking
0 February 8, 2005 Adopted by NERC Board of Trustees New
1 August 2, 2006 Adopted by NERC Board of Trustees Revised

Revised under
Project 2007-11

2 November 13, 2014 | Adopted by NERC Board of Trustees .
and merged with
PRC-018-1.
FERC approved PRC-005-4. Docket No. RM15-
2 September 24, 2015 | ) 150: Order No. 814
3 May 13, 2021 Adopted by NERC Board of Trustees Revised
4 TBD TBD Revised under

Project 2021-04

Draft 1 of PRC-002-4

June 2022Number-of Standard
Meonth

Year——

Page 20 of 24




PRC-002-24 — Disturbance Monitoring and Reporting Requirements

Attachment 1

Methodology for Selecting Buses for Capturing Sequence of Events Recording (SER) and Fault
Recording (FR) Data

(Requirement R1)

To identify monitored BES buses for sequence of events recording (SER) and Fault
recording (FR) data required by Requirement 1, each Transmission Owner shall follow
sequentially, unless otherwise noted, the steps listed below:

Step 1. Determine a complete list of BES buses that it owns.

For the purposes of this standard, a single BES bus includes physical buses with
breakers connected at the same voltage level within the same physical location
sharing a common ground grid. These buses may be modeled or represented by
a single node in fault studies. For example, ring bus or breaker-and-a-half bus
configurations are considered to be a single bus.

Step 2. Reduce the list to those BES buses that have a maximum available calculated
three phase short circuit MVA of 1,500 MVA or greater. If there are no buseson
the resulting list, proceed to Step 7.

Step 3. Determine the 11 BES buses on the list with the highest maximum available
calculated three phase short circuit MVA level. If the list has 11 or fewer buses,
proceed to Step 7.

Step 4. Calculate the median MVA level of the 11 BES buses determined in Step 3.

Step 5. Multiply the median MVA level determined in Step 4 by 20 percent.

Step 6. Reduce the BES buses on the list to only those that have a maximum available
calculated three phase short circuit MVA higher than the greater of:

e 1,500 MVA or
e 20 percent of median MVA level determined in Step 5.

Step 7. If there are no BES buses on the list: the procedure is complete and no FRand

SER data will be required. Proceed to Step 9.

If the list has 1 or more but less than or equal to 11 BES buses: FR and SER data

Draft
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is required at the BES bus with the highest maximum available calculated three
phase short circuit MVA as determined in Step 3. Proceed-to-StepS-

During re-evaluation per Requirement R1, Part 1.3, if the three phase short
circuit MVA of the newly identified BES bus is within 15% of the three phase
short circuit MVA of the currently applicable BES bus with SER and FR data then
it is not necessary to change the applicable BES bus. Proceed to Step 9.

If the list has more than 11 BES buses: SER and FR data is required on at least
the 10 percent of the BES buses determined in Step 6 with the highest
maximum available calculated three phase short circuit MVA. Proceed to Step
8.

Step 8. SER and FR data is required at additional BES buses on the list determined in
Step 6. The aggregate of the number of BES buses determined in Step 7 and this
Step will be at least 20 percent of the BES buses determined in Step 6.

The additional BES buses are selected, at the Transmission Owner’s discretion,
to provide maximum wide-area coverage for SER and FR data. The following
BES bus locations are recommended:

e Electrically distant buses or electrically distant from other DME devices.
e Voltage sensitive areas.

e Cohesive load and generation zones.

e BES buses with a relatively high number of incident Transmission circuits.
e BES buses with reactive power devices.

e Major Facilities interconnecting outside the Transmission Owner’s area.

Step 9. The list of monitored BES buses for SER and FR data for Requirement R1 is the
aggregate of the BES buses determined in Steps 7 and 8.

Draft
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Attachment 2
Sequence of Events Recording (SER) Data Format

(Requirement R11, Part 11.3)

Date, Time, Local Time Code, Substation, Device, State?
08/27/13, 23:58:57.110, -5, Sub 1, Breaker 1, Close
08/27/13, 23:58:57.082, -5, Sub 2, Breaker 2, Close
08/27/13, 23:58:47.217, -5, Sub 1, Breaker 1, Open
08/27/13, 23:58:47.214, -5, Sub 2, Breaker 2, Open

2 “OPEN” and “CLOSE” are used as examples. Other terminology such as TRIP, TRIP TO LOCKOUT, RECLOSE, etc. is also
acceptable.

Draft
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Requirement Entity
R1 TO
R2 TO | GO
R3 TO | GO
R4 TO | GO
Requirement Entity
R5 RE (PC |
RC)
R6 TO
R7 GO
R8 TO | GO
R9 TO | GO
Requirement Entity
R10 TO | GO
R11 TO | GO
R12 TO | GO
Requirement Entity
R13 TO0 | GO

High Level Requirement Overview

Identify
BES Buses Notification SER FR 5 Year
Re-evaluation
X X X X X
X
X
X
Identify
BES Notification = DDR 5 Year Re-evaluation
Elements
X X X X
X
X
X
X
s hT'm? , Provide SER, SER, FR, DDR
ynchronization o 'hpp pata Availability

X

Implementation
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Standard Development Timeline

This section is maintained by the drafting team during the development of the standard and will
be removed when the standard is adopted by the NERC Board of Trustees (Board).

Description of Current Draft

Completed Actions Date

Standards Committee approved Standard Authorization Request (SAR) 01/20/2021

for posting

SAR posted for comment 06/29/2021 -07/28/2021

Anticipated Actions Date

45-day formal or informal comment period with ballot 10/03/2022 -11/17/2022
X¥45-day formal or informal comment period with additional ballot 12/05/2022 - 01/18/2023
%%10-day final ballot 02/13/2023 -02/22/2023
Board adoption 03/22/2023

Draft 1 of PRC-023-6
September 2022 Page 1 of 19
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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. Terms used in the proposed standard that are already defined and are not being
modified can be found in the Glossary of Terms Used in NERC Reliability Standards. The new or
revised terms listed below will be presented for approval with the proposed standard. Upon
Board adoption, this section will be removed.

Term(s):
N/A.

Draft 1 of PRC-023-6
September 2022 Page 2 of 19
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A. Introduction

L
2
3

Title: Transmission Relay Loadability
Number: PRC-023-56

Purpose: Protective relay settings shall not limit transmission loadability; not
interfere with system operators’ ability to take remedial action to protect system
reliability and; be set to reliably detect all fault conditions and protect the
electrical network from thesefaults.

Applicability:
4.1. Functional Entity:

41.1 Transmission Owner with load-responsive phase protection systems as
describedin PRC-023-56 - Attachment A, applied at the terminals of the
circuits defined in 4.2.1 (Circuits Subject to Requirements R1 — R5).

4.1.2 Generator Owner with load-responsive phase protection systems as
described in PRC-023-56 - Attachment A, applied at the terminals of the
circuits defined in 4.2.1 (Circuits Subject to Requirements R1 — R5).

413 Distribution Provider with load-responsive phase protection systems as
described in PRC-023-56 - Attachment A, applied at the terminals of the
circuits defined in 4.2.1 (Circuits Subject to Requirements R1 — R5), provided
those circuits have bi- directional flow capabilities.

414 Planning Coordinator
4.2. Circuits:
4.2.1 Circuits Subject to Requirements R1 — R5:

4.2.1.1 Transmission lines operated at 200 kV and above, except
Elements that connect the GSU transformer(s) to the
Transmission system that are used exclusively to export energy
directly from a BES generating unit or generating plant. Elements
may also supply generating plantloads.

4.2.1.2 Transmission lines operated at 100 kV to 200 kV selected by the
Planning Coordinator in accordance with Requirement R6.

4.2.1.3 Transmission lines operated below 100 kV that are part of the BES
and selected by the Planning Coordinator in accordance with
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RequirementR6.

4.2.1.4 Transformers with low voltage terminals connected at 200 kV and
above.

4.2.1.5 Transformers with low voltage terminals connected at 100 kV to
200 kV selected by the Planning Coordinator in accordance with
Requirement R6.

4.2.1.6 Transformers with low voltage terminals connected below 100 kV
that are part of the BES and selected by the Planning Coordinator in
accordancewith Requirement R6.

422 Circuits Subject to Requirement R6:

4.2.2.1 Transmission lines operated at 100 kV to 200 kV and transformers
withlow voltage terminals connected at 100 kV to 200 kV, except
Elements that connect the GSU transformer(s) to the Transmission
system that are used
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exclusively to export energy directly from a BES generating unit or
generating plant. Elements may also supply generating plant loads.

4.2.2.2 Transmission lines operated below 100 kV and transformers with
low voltage terminals connected below 100 kV that are part of the
BES, except Elements that connect the GSU transformer(s) to the
Transmission system that are used exclusively to export energy
directly from a BES generating unit or generating plant. Elements
may also supply generating plant loads.

5 Effective Dates: See Implementation Plan. See Implementation Plan. As provided
therein, each Generator Owner, Transmission Owner, and Distribution Provider that
owns circuits that become applicable to this standard pursuant to Requirement R6
shall become compliant with R1 through R5 on the later of the first day of the first
calendar guarter 39 months following notification by the Planning Coordinator of a
circuit’s inclusion on a list of circuits per application of Attachment B, or the first day
of the first calendar year in which any criterion in Attachment B applies, unless the
Planning Coordinator removes the circuit from the list before the applicable effective
date.

B. Requirements
R1. Each Transmission Owner, Generator Owner, and Distribution Provider shall use any one
of the following criteria (Requirement R1, criteria 1 through 13) for any specific circuit
terminal to prevent its phase protective relay settings from limiting transmission system
loadability while maintaining reliable protection of the BES for all fault conditions. Each
Transmission Owner, Generator Owner, and Distribution Provider shall evaluate relay
loadability at 0.85 per unit voltage and a power factor angle of 30 degrees. [Violation Risk
Factor: High] [Time Horizon: Long Term Planning].

Criteria:

1. Settransmission line relays so they do not operate at or below 150% of the highest
seasonal Facility Rating of a circuit, for the available defined loading duration
nearest 4 hours (expressed in amperes).

2 Set transmission line relays so they do not operate at or below 115% of the highest
seasonal 15-minute Facility Rating1 of a circuit (expressed inamperes).

3. Set transmission line relays so they do not operate at or below 115% of the
maximum theoretical power transfer capability (using a 90-degree angle between
the sending-end and receiving-end voltages and either reactance or complex

impedance) of the circuit(expressed in amperes) using one of the following to
perform the power transfer calculation:

e Aninfinite source (zero source impedance) with a 1.00 per unit bus voltage at
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each end of the line.

e Animpedance at each end of the line, which reflects the actual system source
impedance with a 1.05 per unit voltage behind each source impedance.

4. Set transmission line relays on series compensated transmission lines so they do
not operate at or below the maximum power transfer capability of the line,
determined as the greaterof:

e 115% of the highest emergency rating of the series capacitor.

e 115% of the maximum power transfer capability of the circuit (expressed in
amperes), calculated in accordance with Requirement R1, criterion 3, using
the full lineinductive reactance.

5 Set transmission line relays on weak source systems so they do not operate at or
below 170% of the maximum end-of-line three-phase fault magnitude (expressed in
amperes).

1 When a 15-minute rating has been calculated and published for use in real-time operations, the 15-minute rating
can be used to establish the loadability requirement for the protective relays.
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10.

11

Notused-Reserved

Set transmission line relays applied at the load center terminal, remote from
generation stations, so they do not operate at or below 115% of the maximum
current flow from the load to the generation source under any system
configuration.

Set transmission line relays applied on the bulk system-end of transmission lines
that serve load remote to the system so they do not operate at or below 115% of
the maximum current flow from the system to the load under any system
configuration.

Set transmission line relays applied on the load-end of transmission lines that
serve load remote to the bulk system so they do not operate at or below 115% of
the maximum current flow from the load to the system under any system
configuration.

Set transformer fault protection relays and transmission line relays on transmission
lines terminated only with a transformer so that the relays do not operate at or
below the greater of:

e 150% of the applicable maximum transformer nameplate rating (expressed in
amperes), including the forced cooled ratings corresponding to all installed
supplemental cooling equipment.

e 115% of the highest operator established emergency transformer rating.

10.1 Setload-responsive transformer fault protection relays, if used, such that
the protection settings do not expose the transformer to a fault level and
duration that exceeds the transformer’s mechanical withstand

capabilityz.

For transformer overload protection relays that do not comply with the loadability
component of Requirement R1, criterion 10 set the relays according to one of the
following:

e Set the relays to allow the transformer to be operated at an overload level of at
least 150% of the maximum applicable nameplate rating, or 115% of the highest
operator established emergency transformer rating, whichever is greater, for at
least 15 minutesto provide time for the operator to take controlled action to
relieve the overload.

e Install supervision for the relays using either a top oil or simulated winding
hot spot temperature element set no less than 100° C for the top oil
temperature or no lessthan 140° C for the winding hot spot temperature3.

When the desired transmission line capability is limited by the requirement to
adequately protect the transmission line, set the transmission line distance relays to
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a maximum of 125% of the apparent impedance (at the impedance angle of the
transmission line) subject to the following constraints:

a. Set the maximum torque angle (MTA) to 90 degrees or the highest
supported by the manufacturer.

b. Evaluate the relay loadability in amperes at the relay trip point at 0.85 per
unit voltage and a power factor angle of 30 degrees.

2 psillustrated by the “dotted line” in IEEE C57.109-1993 - |EEE Guide for Liquid-Immersed Transformer
Through-Fault-Current Duration, Clause 4.4, Figure 4.

3 |EEE standard C57.91, Tables 7 and 8, specify that transformers are to be designed to withstand a winding hot
spot temperature of 180 degrees C, and Annex A cautions that bubble formation may occur above 140 degrees C.
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c. Include a relay setting component of 87% of the current calculated in
Requirement R1, criterion 12 in the Facility Rating determination for the
circuit.

13. Where other situations present practical limitations on circuit capability, set
thephase protection relays so they do not operate at or below 115% of such
limitations.

MJ1. Each Transmission Owner, Generator Owner, and Distribution Provider shall have
evidence such as spreadsheets or summaries of calculations to show that each of its
transmission relays is set according to one of the criteria in Requirement R1, criterion 1
through 13 and shall have evidence such as coordination curves or summaries of
calculations that show that relays set per criterion 10 do not expose the transformer to
fault levels and durations beyond those indicated in the standard. (R1)

M2. Reserved.

R3. Each Transmission Owner, Generator Owner, and Distribution Provider that uses a circuit
capability with the practical limitations described in Requirement R1, criterion 7, 8, 9, 12,
or 13 shall use the calculated circuit capability as the Facility Rating of the circuit and
shall obtain the agreement of the Planning Coordinator, Transmission Operator, and
Reliability Coordinator with the calculated circuit capability. [Violation Risk Factor:
Medium] [Time Horizon: Long Term Planning]

M3. Each Transmission Owner, Generator Owner, and Distribution Provider with
transmission relays set according to Requirement R1, criterion 7, 8,9, 12, or 13 shall
have evidence such as Facility Rating spreadsheets or Facility Rating database to show
that it used the calculated circuit capability as the Facility Rating of the circuit and
evidence such as dated correspondence that the resulting Facility Rating was agreed
to by its associated Planning Coordinator, Transmission Operator, and Reliability
Coordinator. (R3)

R4. Each Transmission Owner, Generator Owner, and Distribution Provider that chooses
to use Requirement R1 criterion 2 as the basis for verifying transmission line relay
loadability shall provide its Planning Coordinator, Transmission Operator, and
Reliability Coordinator with an updated list of circuits associated with those
transmission line relays at least once each calendar year, with no more than 15

Draft 1 of PRC-023-6
September 2022 Page 9 of 19
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months between reports. [Violation Risk Factor: Lower] [Time Horizon: Long Term
Planning]

M4. Each Transmission Owner, Generator Owner, or Distribution Provider that sets

RS.

transmission line relays according to Requirement R1, criterion 2 shall have evidence
such as dated correspondence to show that it provided its Planning Coordinator,
Transmission Operator, and Reliability Coordinator with an updated list of circuits
associated with those transmission line relays within the required timeframe. The
updated list may either be a full list, a list of incremental changes to the previous list,
or a statement that there are no changes to the previous list. (R4)

Each Transmission Owner, Generator Owner, and Distribution Provider that sets
transmission line relays according to Requirement R1 criterion 12 shall provide an
updated list of the circuits associated with those relays to its Regional Entity at least
once each calendar year, with no more than 15 months between reports, to allow the
ERO to compile a list of all circuits that have protective relay settings that limit circuit
capability. [Violation Risk Factor: Lower] [Time Horizon: Long Term Planning]

M5. Each Transmission Owner, Generator Owner, or Distribution Provider that sets

R6.

transmission line relays according to Requirement R1, criterion 12 shall have evidence
such as dated correspondence that it provided an updated list of the circuits associated
with those relays to its Regional Entity within the required timeframe. The updated list
may either be a full list, a list of incremental changes to the previous list, or a statement
that there are no changes to the previous list. (R5)

Each Planning Coordinator shall conduct an assessment at least once each calendar
year, with no more than 15 months between assessments, by applying the criteria in
PRC-023-56, Attachment B to determine the circuits in its Planning Coordinator area for
which Transmission Owners, Generator Owners, and Distribution Providers must
comply with Requirements R1 through R5. The Planning Coordinator shall: [Violation
Risk Factor: High] [Time Horizon: Long Term Planning]

61 Maintain a list of circuits subject to PRC-023-56 per application of Attachment B,
including identification of the first calendar year in which any criterion in PRC-023-
56, Attachment B applies.

Provide the list of circuits to all Regional Entities, Reliability Coordinators,
Transmission Owners, Generator Owners, and Distribution Providers within its
Planning Coordinator area within 30 calendar days of the establishment of the
initial list and within 30 calendar days of any changes to that list.

10
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Reliability Coordinators, Transmission Owners, Generator Owners, and Distribution
Providers within its Planning Coordinator area within the required timeframe. (R6)

62—
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D:C. Compliance

1. Compliance Monitoring Process

Draft 1 of PRC-023-6
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1.1. Compliance Enforcement Authority

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

1.2. Data Retention

The Transmission Owner, Generator Owner, Distribution Provider and Planning
Coordinator shall keep data or evidence to show compliance as identified below
unless

13
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directed by its Compliance Enforcement Authority to retain specific evidence for a
longer period of time as part of an investigation:

The Transmission Owner, Generator Owner, and Distribution Provider shall each
retain documentation to demonstrate compliance with Requirements R1 through
RS for three calendar years.

The Planning Coordinator shall retain documentation of the most recent review
process required in Requirement R6. The Planning Coordinator shall retain the most
recent list of circuits in its Planning Coordinator area for which applicable entities
must comply with the standard, as determined per Requirement R6.

If a Transmission Owner, Generator Owner, Distribution Provider, or Planning
Coordinator is found non-compliant, it shall keep information related to the non-
compliance until found compliant or for the time specified above, whichever is
longer.

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

1.3. Compliance Monitoring and Assessment Processes
e Compliance Audit
e Self-Certification
e Spot Checking
e Compliance Violation Investigation
e Self-Reporting
e Complaint
1.4. Additional Compliance Information

None.

14
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Violation Severity Levels:

Requiremen Moderat

t e

The responsible entity did not
use any one of the following
criteria (Requirement R1
criterion 1 through 13) for any
specific circuit terminal to
prevent its phase protective
relay settings from limiting
transmission system loadability
while maintaining reliable
protection of the BES for all
fault conditions.

R1 N/A N/A N/A

OR

The responsible entity did not
evaluate relay loadability at
0.85 per unit voltage and a
power factor angle of 30
degrees.

Reserved.Fheresponsible-
. oilod hat

R2 N/A N/A N/A allowed-tripping-efphase-

Fisrtaal Draft of PRC-023-65
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The responsible entity that
uses a circuit capability with
the practical limitations
described in Requirement R1
criterion 7, 8,9, 12, or 13 did
not use the calculated circuit
capability as the Facility Rating
of the circuit.

R3 N/A N/A N/A

Fisrtaal Draft of PRC-023-65
April202d 2022 Page 9 of 16
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Requiremen Moderat

t e

OR

The responsible entity did
not obtain the agreement of
the Planning Coordinator,
Transmission Operator, and
Reliability Coordinator with
the calculated circuit
capability.

The responsible entity did not
provide its Planning
Coordinator, Transmission
Operator, and Reliability
Coordinator with an updated
list of circuits that have
transmission line relays set
according to the criteria
established in Requirement
R1 criterion 2 at least once
each calendar year, with no
more than 15 months
between reports.

R4 N/A N/A N/A

The responsible entity did not
provide its Regional Entity,
with an updated list of circuits
that have transmission line
relays set according to the
criteria established in
Requirement R1 criterion 12 at
least once each calendar year,
with no more than 15 months
between reports.

R5 N/A N/A N/A

Fisrtaal Draft of PRC-023-65
April-2021September 2022 Page 10 of
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R6

N/A

The Planning Coordinator used
the criteria established within
Attachment B to determine the
circuits in its Planning
Coordinator area for which
applicable entities

must comply with the standard
and met parts 6.1 and 6.2, but
more

The Planning Coordinator used
the criteria established within
Attachment B to determine the
circuits in its Planning
Coordinator area for which
applicable entities

must comply with the standard
and met parts 6.1 and 6.2, but
24

The Planning Coordinator failed
to use the criteria established
within Attachment B to
determine the circuits in its
Planning Coordinator area for
which applicable entities must
comply with the standard.

Fisrtral Draft of PRC-023-65

April202d

2022
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Requirement

Lower

Moderat
e
than 15 months and less than
24 months lapsed between
assessments.

OR

The Planning Coordinator used
the criteria established within
Attachment B at least once
each calendar year, with no
more than 15 months between
assessments to determine the
circuits in its Planning
Coordinator area for which
applicable entities must
comply with the standard and
met

6.1 and 6.2 but failed to
include the calendar year in
which any criterion in
Attachment B first applies.

OR

The Planning Coordinator used
the criteria established within
Attachment B at least once
each calendar year, with no
more than 15 months between
assessments to determine the
circuits in its Planning
Coordinator area for which
applicable entities must
comply with the standard and
met

High

months or more lapsed
between assessments.

OR

The Planning Coordinator used
the criteria established within
Attachment B at least once
each calendar year, with no
more than 15 months between
assessments to determine the
circuits in its Planning
Coordinator area for which
applicable entities must
comply with the standard and
met

6.1 and 6.2 but provided the
list of circuits to the Reliability
Coordinators, Transmission
Owners, Generator Owners,
and Distribution Providers
within its Planning Coordinator
area between 46 days and 60
days after list was established
or updated. (part 6.2)

Sever

OR

The Planning Coordinator used
the criteria established within
Attachment B, at least once
each calendar year, with no
more than 15 months between
assessments to determine the
circuits in its Planning
Coordinator area for which
applicable entities must
comply with the standard but
failed to meet parts 6.1 and
6.2.

OR

The Planning Coordinator used
the criteria established within
Attachment B at least once
each calendar year, with no
more than 15 months between
assessments to determine the
circuits in its Planning
Coordinator area for which
applicable entities must
comply with the standard but
failed to maintain the list of
circuits determined according
to the process described in
Requirement R6. (part 6.1)

OR

The Planning Coordinator used
the criteria established within

Fisrtaal Draft of PRC-023-65
April-2021September 2022
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6.1 and 6.2 but provided the
list of circuits to the Reliability
Coordinators, Transmission
Owners, Generator Owners,
and Distribution Providers
within its Planning Coordinator
area between 31 days and 45
days after

Attachment B at least once
each calendar year, with no
more than 15 months between
assessments to determine the
circuits in its Planning
Coordinator area for

which applicable entities must

comply with the standard and
met

Fisrtaal Draft of PRC-023-65

April202d

2022
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Requirement

Moderat
e

the list was established or
updated. (part 6.2)

6.1 but failed to provide the list
of circuits to the Reliability
Coordinators, Transmission
Owners, Generator Owners,
and Distribution Providers
within its Planning Coordinator
area or provided the list more
than 60 days after the list was
established or updated. (part
6.2)

OR

The Planning Coordinator
failed to determine the circuits
in its Planning Coordinator
area for which applicable
entities must comply with the
standard.

Fisrtaal Draft of PRC-023-65
April-2021September 2022
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E:D. Regional PifferencesVariances

None.

FE. Sapplesesisl—echnicaieterereePoemrrentlissocialad

Documents

1. The following document is an explanatory supplement to the standard. It provides the
technical rationale underlying the requirements in this standard. The reference
document contains methodology examples for illustration purposes it does not preclude
other technically comparable methodologies.

“Determination and Application of Practical Relaying Loadability Ratings,” Version 1.0,
June 2008, prepared by the System Protection and Control Task Force of the NERC
Planning Committee, available at:
http://www.nerc.com/fileUploads/File/Standards/Relay Loadability Reference Doc Cl
ean_Fina| 2008July3.pdf

NERC Reliability Standard PRC-023-6 Implementation Plan.

NERC Reliability Standard PRC-023-6 Technical Rationale.

Version History

. . Change
Version Action Tracking
1 February 12, Approved by Board of Trustees New
2008
1 March 19, 2008 | Corrected typo in last sentence of Severe Errata
VSL for Requirement 3 — “then” should be
“than.”
1 March 18, 2010 | Approved by FERC
1 Filed for Changed VRF for R3 from Medium to Revision
approval April High; changed VSLs for R1, R2, R3 to
19, 2010 binary Severe to comply with Order 733
2 March 10, 2011 | Revised to address initial set of directives Revision (Project
approved by from Order 733 2010-13)
Board of
Trustees
2 March 15, 2012 | FERC order issued approving PRC-023-2
(approval becomes effective May 7, 2012)
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Standard PRC-023-56 — Transmission Relay

3 November 7,
2013

Adopted by NERC Board of Trustees

Supplemental SAR
to Clarify
applicability for
consistency with
PRC-025-1 and
other minor
corrections.
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Version

Action

Change

Tracking

4 November 13, Adopted by the NERC Board of Trustees Replaced
2014 references to
Special Protection
System and SPS
with Remedial
Action Scheme and
RAS
4 November 19, FERC Order issued approving PRC-023-4.
2015 Docket No. RM15-13-000.
5 May 13, 2021 Adopted by the NERC Board of Trustees
5 DATE Add FERC approval history
6 Revised by Project.... Retired Requirement
a R2, remove
Attachment A,
Section/Part 2.3
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PRC-023-56 —
Attachment A

1. This standard includes any protective functions which could trip with or without time
delay, on load current, including but not limited to:

1.1. Phase distance.
1.2. Out-of-step tripping.
1.3. Switch-on-to-fault.
1.4. Overcurrent relays.
1.5. Communications aided protection schemes including but not limited to:
15.1 Permissive overreach transfer trip (POTT).
152 Permissive under-reach transfer trip (PUTT).
153 Directional comparison blocking (DCB).
1.54 Directional comparison unblocking (DCUB).

1.6. Phase overcurrent supervisory elements (i.e., phase fault detectors) associated with
current- based, communication-assisted schemes (i.e., pilot wire, phase
comparison, and line current differential) where the scheme is capable of tripping
for loss of communications.

2 The following protection systems are excluded from requirements of this standard:

2.1. Relay elements that are only enabled when other relays or associated systems fail. For
example:

e Overcurrent elements that are only enabled during loss of potential conditions.

e Elements that are only enabled during a loss of communications except as noted
in section 1.6.

2.2. Protection systems intended for the detection of ground fault conditions.
2.3. Reserved.P

2.4. Notused-Reserved

2.5. Relay elements used only for Remedial Action Schemes applied and approved
in accordance with NERC Reliability Standards PRC-012 through PRC-017 or
their successors.

2.6. Protection systems that are designed only to respond in time periods which allow 15
minutes or greater to respond to overload conditions.

2.7. Thermal emulation relays which are used in conjunction with dynamic Facility Ratings.
2.8. Relay elements associated with dc lines.

2.9. Relay elements associated with dc converter transformers.
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PRC-023-56—
Attachment B

Circuits to Evaluate

Transmission lines operated at 100 kV to 200kV and transformers with low voltage
terminals connected at 100 kV to 200 kV.

Transmission lines operated below 100 kV and transformers with low voltage
terminals connected below 100 kV that are part of the Bulk Electric System.

Criteria

If any of the following criteria apply to a circuit, the applicable entity must comply with the
standard for that circuit.

B1.

B2.

B3.

B4.

The circuit is a monitored Facility of a permanent flowgate in the Eastern
Interconnection, a major transfer path within the Western Interconnection as defined
by the Regional Entity, or a comparable monitored Facility in the Québec
Interconnection, that has been included to address reliability concerns for loading of
that circuit, as confirmed by the applicable Planning Coordinator.

The circuit is selected by the Planning Coordinator or Transmission Planner based on
Planning Assessments of the Near-Term Transmission Planning Horizon that identify
instances of instability, Cascading, or uncontrolled separation, that adversely impact the
reliability of the Bulk Electric System for planning events.

The circuit forms a path (as agreed to by the Generator Operator and the transmission
entity) to supply off-site power to a nuclear plant as established in the Nuclear Plant
Interface Requirements (NPIRs) pursuant to NUC-001.

The circuit is identified through the following sequence of power flow analyses4 performed
by the Planning Coordinator for the one-to-five-year planning horizon:

a. Simulate double contingency combinations selected by engineering judgment,
without manual system adjustments in between the two contingencies (reflects
a situation where a System Operator may not have time between the two
contingencies to make appropriate system adjustments).

b. For circuits operated between 100 kV and 200 kV evaluate the post-contingency

loading, in consultation with the Facility owner, against a threshold based on the
Facility Rating assigned for that circuit and used in the power flow case by the
Planning Coordinator.
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4 past analyses may be used to support the assessment if no material changes to the system
have occurred since the last assessment
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c. When more than one Facility Rating for that circuit is available in the power flow
case, the threshold for selection will be based on the Facility Rating for the loading
duration nearest four hours.

d. The threshold for selection of the circuit will vary based on the loading duration
assumed in the development of the Facility Rating.

i If the Facility Rating is based on a loading duration of up to and including four
hours, the circuit must comply with the standard if the loading exceeds 115%
of the Facility Rating.

i, If the Facility Rating is based on a loading duration greater than four and
up to and including eight hours, the circuit must comply with the standard
if the loading exceeds 120% of the Facility Rating.

i If the Facility Rating is based on a loading duration of greater than eight
hours, the circuit must comply with the standard if the loading exceeds
130% of the Facility Rating.

e. Radially operated circuits serving only load are excluded.

B5. The circuit is selected by the Planning Coordinator based on technical studies or
assessments, other than those specified in criteria B1 through B4, in consultation with
the Facility owner.

B6. The circuit is mutually agreed upon for inclusion by the Planning Coordinator and the
Facility owner.
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Standard Development Timeline

This sectionis maintained by the drafting team during the development of the standard and will
be removed whenthe standard is adopted by the NERC Board of Trustees (Board).

Description of CurrentDraft
This is the first draft of the proposed standard.

Completed Actions Date

Standards Committee approved Standard Authorization Request (SAR) January 20, 2021

for posting

SAR posted for comment July 08 — August 06, 2021

SAR posted for comment January 11 — February 09,
2022

45-day formal comment period with ballot October 25 — December
09, 2022

45-day formal comment period with additional ballot February 22 — April 03,
2023

10-day final ballot April 17 — April 27, 2023

Board adoption May 2023

Draft1 of IRO-010-5
October 2022
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IRO-010-54 Reliability Coordinator Data Specification and Collection

A. Introduction

1. Title: Reliability Coordinator Data and Information Specification and Collection

2. Number: IRO-010-54

3. Purpose: To preventinstability, uncontrolled separation, or Cascading outages that
adversely impact reliability, by ensuring the Reliability Coordinator has the
data and information it needsto plan, Monitor and assess the operation of its
Reliability Coordinator Area.

4. Applicability
4.1. Reliability Coordinator
4.2. Balancing Authority
4.3. Generator Owner
4.4. Generator Operator
4.5. Transmission Operator
4.6. Transmission Owner
4.7. Distribution Provider

5. Effective Date: See Implementation Plan for Project 2019-06.

B. Requirements

R1. The Reliability Coordinatorshall maintaina documented specification for the data
and information necessary for it to perform its Operational Planning Analyses, Real-
time monitoring, and Real-time Assessments. The éata specification shall include but
not be limited to: (Violation Risk Factor: Low) (Time Horizon: Operations Planning)

1.1. A list of data and information needed by the Reliability Coordinatorto
support its Operational Planning Analyses, Real-time monitoring, and Real-
time Assessment, including non-BES data and information,- external
network data and information, and identification of the applicable entities
responsible forrespondingto the specification as deemed necessary by
the Reliability Coordinator.

1.2, Provisions for notification of current Protection System and Remedial Action
Scheme (RAS) status or degradation that impacts System reliability.

1.3.  Provisionsfor notification of BES generating unit(s) duringlocal forecasted
cold weatherto include:

1.3.1 Operatinglimitations based on:
1.3.1.1. capability and availability;
1.3.1.2. fuel supply and inventory concerns;

Draft1 of IRO-010-5
October 2022
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1.3.1.3. fuel switching capabilities; and

1.3.1.4. environmental constraints

1.3.2. Generatingunit(s) minimum:

1.3.2.1. designtemperature;or
1.3.2.2. historical operating temperature; or

1.3.2.3. current cold weather performance temperature determined by an
engineeringanalysis.

1.4. Provisions for the identification of any data and information where the responsible

respondentidentifiedin Part 1.1 will utilize an applicable entity as an intermediary

to pass through the data and information unaltered from the entities that

originated the data and information.

1.5. Protocols for the responsible respondentidentifiedin Part1.1 to provide data

1.6.

and information that includes, butis not limited to:

1.5.1 Specificdeadlines orperiodicity in which data and informationisto be
provided;

1.5.2 Performance criteria for the availability and accuracy of data and
information, as applicable;

1.5.3 Provisionsto update or correct data and information, as applicable or
necessary.

Identification of the mutually agreed upon format.

1.7.

Identification of the mutually agreed upon process for resolving conflicts

1.8.

between the Reliability Coordinator, the responsible respondentidentifiedin Part
1.1 that has the required data and information, and if necessary, the

intermediary.
Identification of the mutually agreed upon security protocol or method for

securely transferring data and information.

M1. The Reliability Coordinator shall make available its dated, current, in force
documented specification fordata and information.

R2. The Reliability Coordinatorshall distribute its data and information specification to
entitiesthat have data required by the Reliability Coordinator’s Operational
Planning Analyses, Real- time monitoring, and Real-time Assessments. (Violation
Risk Factor: Low) (Time Horizon: Operations Planning)

M2. The Reliability Coordinatorshall make available evidence thatit has distributed its
data specificationto entities that have data and information required by the
Reliability Coordinator’s Operational Planning Analyses, Real-time monitoring, and

Draft1 of IRO-010-5

October 2022
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Real-time Assessments. This evidence could include butis not limited to web postings
withan electronicnotice of the posting, dated operator logs, voice recordings, postal
receipts showingthe recipient, date and contents, or e-mail records.

R3. Each Reliability Coordinator, Balancing Authority, Generator Owner, Generator
Operator, Transmission Operator, Transmission Owner, and Distribution Provider
receivinga é¢ata specificationin Requirement R2 shall satisfy the ebligationsefthe
documented specifications using the criteria established in Requirement Parts 1.5
through 1.8: (Violation Risk Factor: Medium) (Time Horizon: Operations Planning,
Same-Day Operations, Real-time Operations)

A Amatuathagrecnbleformat

M3. The Reliability Coordinator, Balancing Authority, Generator Owner, Generator
Operator, Reliability Coordinator, Transmission Operator, Transmission Owner, and
Distribution Providerreceiving a dataspecificationin Requirement R2 shall make
available evidence thatit satisfied the obligations of the documented specification
using the specified criteria. Such evidence couldinclude but is not limited to electronic
or hard copies of data transmittals or attestations of receiving entities.

Draft1 of IRO-010-5
October 2022
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C. Compliance
1. Compliance Monitoring Process

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

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

The Reliability Coordinator, Balancing Authority, Generator Owner, Generator
Operator, Transmission Operator, Transmission Owner, and Distribution Provider
shall each keep data or evidence to show compliance as identified below unless
directed by its Compliance Enforcement Authority to retain specificevidence fora

longer period of time as part of an investigation:

The Reliability Coordinator shall retain its dated, current, in force documented
specification for the data necessary for it to perform its Operational Planning
Analyses, Real-time monitoring, and Real-time Assessments for Requirement R1,
Measure M1 as well as any documents in force since the last compliance audit.

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

Each Reliability Coordinator, Balancing Authority, Generator Owner, Generator
Operator, Transmission Operator, Transmission Owner, and Distribution Provider
receiving a data specification shall retain evidence for the most recent 90-calendar
days that it has satisfied the obligations of the documented specifications in
accordance with Requirement R3 and Measurement M3.

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

Draft1 of IRO-010-5
October 2022
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Violation Severity Levels

R#t Time
Horizon

Moderate

Violation Severity Levels

R1 Operations
Planning

Low

The Reliability
Coordinator did not
include two or fewer
of the parts (Part 1.1
through Part 1.85) of
the documented
specification forthe
data and information
necessaryfor itto
perform its
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

The Reliability
Coordinator did not
include three to four
of the parts (Part 1.1
through Part 1.85) of
the documented
specification forthe
data and information

necessaryfor itto
perform its
Operational Planning
Analyses, Real-time
monitoring, and
Real-time
Assessments.

High

The Reliability
Coordinator did
notincludefive to
seven eur of the
parts (Part 1.1
through Part 1.85)
of the documented
specification for
the data and
information
necessaryfor itto
perform its
Operational
Planning Analyses,
Real-time
monitoring, and
Real-time
Assessments.

‘ Severe

The Reliability
Coordinator did not
include any of the
parts (Part 1.1
through Part 1.85)
of the documented
specificationforthe
data and
information
necessary for itto
perform its
Operational
Planning Analyses,
Real-time
monitoring, and
Real-time
Assessments.

OR,

The Reliability
Coordinator did not
have a documented
specificationforthe
data necessary for
it to performits
Operational

Planning Analyses,

Real-time

Draft1 of IRO-010-5
October 2022
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monitoring, and
Real-time
Assessments

For the RequirementR2 VSLs only, the intent of the SDT is to start with the Severe VSL firstand then to work your way to the
left until you find the situation that fits. In this manner, the VSL will not be discriminatory by size of entity. If a small entity has
just one affectedreliability entity toinform, the intentis that that situation would be a Severe violation.

Planning

R2 Operations

Low

The Reliability
Coordinator did not
distribute its data
specification as
developedin
RequirementR1to one
entity, or 5% or less of

the entities, whicheverig5% and less than or

greater, that have data
and information

required by the
Reliability Coordinator’s
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

The Reliability
Coordinator did not
distribute its data
specification as
developedin
RequirementR1to two
entities, ormore than

equal to 10% of the
reliability entities,
whicheveris greater,
that have data and
information required
by the Reliability
Coordinator’s
Operational Planning
Analyses, and Real-
time monitoring, and
Real-time
Assessments.

The Reliability
Coordinator did
not distribute its
data specification
as developedin
RequirementR1to
three entities, or
more than 10%
and lessthan or
equal to 15% of the
reliability entities,
whicheveris
greater, that have
data and
information
required by the
Reliability
Coordinator’s
Operational
Planning Analyses,
Real-time
monitoring, and
Real-time
Assessments.

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

Draft1 of IRO-010-5
October 2022
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R3 Operations
Planning,
Same-Day
Operations
, Real-time
Operations

Medium

The responsible
entity receivinga
dataspecificationin
RequirementR2
satisfied the
sltizatiensetihe
documented
specifications fer
databut failed to
fettew-use one of the
criteria shewrin
RequirementR1
Parts 13.51 — 13.83.

The responsible
entity receivinga
dataspecificationin
RequirementR2
satisfied the
ehligatienseithe
documented
specifications fer
databut failed to
usefelew two of the
criteria shewsin
RequirementR1
Parts 12.51 — 13.83.

The responsible
entity receivinga
dataspecificationin
RequirementR2
satisfied the

L ¢
documented
specifications fer
databut failed to
usefeHew-anythree
or more ofthe
criteria shewain.
RequirementR1
Parts 13.53 — 13.83.

The responsible
entityreceivinga
dataspecificationin
RequirementR2 did
not satisfy the
sitigatienseiihe
documented
specificationsfer
e

Draft1 of IRO-010-5
October 2022
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D. Regional Variances
None

E. Interpretations
None

F. Associated Documents

None

Version History

Version Change Tracking
1 October 17, 2008 Adopted by Board of Trustees New
la August 5, 2009 Added Appendix 1: Interpretation of Addition
R1.2 and R3 as approved by Board of
Trustees
la March 17, 2011 Order issued by FERC approving IRO-
010-1a (approval effective 5/23/11)
1a November19, 2013 | Updated VRFs based on June 24, 2013
approval
2 April 2014 Revisions pursuantto Project 2014-03
2 November 13, 2014 Adopted by NERC Board of Trustees Revisions under Project
2014-03
2 November19, 2015 | FERC approved IRO-010-2. Docket No.
RM15-16-000
3 February 6, 2020 Adopted by NERC Board of Trustees Revisions underProject
2017-07
4 TBD Adopted by NERC Board of Trustees Revisions underProject
2019-06 Cold
Weather
3 October 30, 2020 FERC approved IRO-010-2. Docket No.
RD20-4-000
4 June 11, 2021 Adopted by NERC Board of Trustees Revisions underProject
2019-06
4 August 24,2021 FERC approved IRO-010-4 Docket No.
RD21-5-000
4 August 24, 2021 April 1, 2023 Effective Date
TBD TBD

Draft1 of IRO-010-5
October 2022
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TOP-003-65 — Transmission Operator and Balancing Authority Data and
Information Specification and CollectionOperationalReliability-

Standard Development Timeline

This sectionis maintained by the drafting team during the development of the standard and will
be removed whenthe standard is adopted by the NERC Board of Trustees (Board).

Description of CurrentDraft
This is the first draft of the proposed standard.

Completed Actions Date

Standards Committee approved Standard Authorization Request (SAR) January 20, 2021

for posting

SAR posted for comment July 8 — August 6, 2021

SAR posted for comment January 11 — February 9,
2022

45-day formal comment period with ballot October 25 — December 9,
2022

45-day formal comment period with additional ballot February 22 — April 3,
2023

10-day final ballot April 17 — April 27, 2023

Board adoption May 2023

Draft 1 of TOP-003-6
October 2022




TOP-003-65 — Transmission Operator and Balancing Authority Data and
Information Specification and CollectionOperationalReliability-

A. Introduction

1

5.

Title: Operational-ReliabilityTransmission Operator and Balancing Authority Data and

Information Specification and Collection

Number: TOP-003-65

Purpose: To ensure that the Transmission Operator and Balancing Authority have
the data and information it needsedto plan, monitor, and assess the-fufiH-their
operational of its Transmission Operator Area or Balancing Authority Areaand-

Lnni Lilities,
Applicability:

4.1. Transmission Operator
4.2. Balancing Authority
4.3. Generator Owner
4.4. Generator Operator
4.5. Transmission Owner
4.6. Distribution Provider

Effective Date: See Implementation Plan for Project 2019-06.

B. Requirements and Measures

R1.

Draft 1 of TOP

Each Transmission Operator shall maintaina documented specification forthe data
and information necessary for it to perform its Operational Planning Analyses, Real-
time monitoring, and Real-time Assessments. The gata specification shallinclude, but
not be limited to: [Violation Risk Factor: Lower] [Time Horizon: Operations Planning]

1.1. Alistof data and information needed by the Transmission Operator to support
its Operational Planning Analyses, Real-time monitoring, and Real-time
Assessments including non-BES data and information, and-external network
data and information, and identification of the applicable entities responsible
for respondingto the specification as deemed necessary by the Transmission
Operator..

1.2. Provisionsfor notification of current Protection System and Remedial Action
Scheme (RAS) status or degradation that impacts System reliability.

1.3. Provisionsfor notification of BES generating unit(s) duringlocal forecasted cold
weatherto include:

1.3.1. Operatinglimitationsbased on:
1.3.1.1.  capability and availability;
1.3.1.2.  fuelsupplyand inventory concerns;

1.3.1.3. fuelswitchingcapabilities;and

-003-6
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Information Specification and CollectionOperationalReliability-

14.

15

1.3.1.4. environmental constraints
1.3.2. Generatingunit(s) minimum:
1.3.2.1. designtemperature; or
1.3.2.2.  historical operating temperature;or

1.3.2.3.  current cold weather performance temperature determined
by an engineeringanalysis.

A-pProvisionseriedieity for the identification of previdinrg any data and
information where the responsible respondentidentifiedin Part 1.1 will utilize an
applicable entity as an intermediary to pass through the data and information
unaltered from the entities that originated the data and information.

.5. TFhe-deadlinebywhichtherespondentisteProtocols for the responsible

1.6.

respondentidentifiedin Part 1.1 to provide the indicated-data and information
that includes, butis not limited to-:

1.5.1. Specificdeadlinesorperiodicityin which data and informationisto be
provided;

1.5.2. Performance criteria for the availability and accuracy of data and
information, as applicable;

1.5.3. Provisionsto update or correct data and information, as applicable or

necessary.

Identification of the mutually agreed upon format.

1.7.

Identification of the mutually agreed upon process for resolving conflicts

between the Transmission Operator, the responsible respondentidentifiedin
Part 1.1 that has the required data and information, and where applicable, the

intermediary.

1.5—Identification of the mutually agreed upon security protocol or method for

securely transferring data and information.

1.8.

M1. Each Transmission Operator shall make available its dated, current, inforce
documented specification fordata and information.

R2. Each Balancing Authority shall maintaina documented specification forthe data and
information necessary for it to performits analysis functionsand Real-time
monitoring. The data specification shallinclude, but not be limited to: [Violation Risk
Factor: Lower] [Time Horizon: Operations Planning]

2.1.

Draft 1 of TOP-003-6

October 2022

A list of data and information needed by the Balancing Authority to support its
analysisfunctions and Real-time monitoringincluding non-BES data and
information, and external network data and information, as deemed
necessary by the Balancing Authority. The list shallinclude, butis not limited
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2.2,

2.3.

2.4.

to, identification of the applicable entity responsible forrespondingto the
specification.

Provisions for notification of current Protection System and Remedial Action
Scheme status or degradation that impacts System reliability.

Provisions for notification of BES generating unit(s) status duringlocal
forecasted cold weather to include:

2.3.1. Operatinglimitations based on:
2.3.1.1.  capabilityand availability;
2.3.1.2. fuelsupplyand inventory concerns;
2.3.1.3. fuelswitchingcapabilities; and
2.3.1.4. environmental constraints.

2.3.2. Generatingunit(s) minimum:
2.3.2.1. designtemperature; or
2.3.2.2.  historical operating temperature; or

2.3.2.3.  current cold weather performance temperature determined
by an engineeringanalysis.

Provisionsfor the identification of any Aperiedicity-forprovidingdata and

2.5.

information where the responsible respondentidentifiedin Part 2.1 will utilize an
applicable entity as an intermediary to pass through the data and information
unaltered from the entitiesthatoriginated the data and information.

Protocols for the responsible respondentidentifiedin Part2.1 to provide data and

information that includes, butis not limited to:

2.5.1. Specificdeadlinesorperiodicityin which data and informationisto be
provided;

2.5.2. Performance criteria for the availability and accuracy of data and
information, as applicable;

2.5.3. Provisionsto update or correct data and information, as applicable or
necessary.

2.6. ldentification of the mutually agreed upon format.

2.7. ldentification of the mutually agreed upon process in resolving conflicts between
the Balancing Authority, the responsible respondentidentifiedin Part2.1 that
has the required data and information, and if necessary, the intermediary.

24:2.8. Identification of the mutually agreed upon security protocol or method for

Draft 1 of TOP-003-6

October 2022

securely transferring data and information.
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M2. Each Balancing Authority shall make available its dated, current, in force documented
specification fordata and information.

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

Draft 1 of TOP-003-6
October 2022
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M3. Each Transmission Operator shall make available evidence thatit has distributed its
eata specification to entities that have data and information required by the
Transmission Operator’s Operational Planning Analyses, Real-time monitoring, and
Real-time Assessments.

Such evidence could include but is not limited to web postings with an electronic
notice of the posting, dated operator logs, voice recordings, postal receipts showing
the recipient, date and contents, or e-mail records.

R4. Each Balancing Authority shall distribute its data and information specification to
entitiesthat have data and information required by the Balancing Authority’s
analysisfunctions and Real-time monitoring. [Violation Risk Factor: Lower] [Time
Horizon: Operations Planning]

MA4. Each Balancing Authority shall make available evidence thatit has distributed its data
specification to entities that have data and information required by the Balancing
Authority’s analysis functions and Real-time monitoring. Such evidence could include
but is not limited toweb postings with an electronicnotice of the posting, dated
operator logs, voice recordings, postal receipts showingthe recipient, or e-mail records.

R5. Each Transmission Operator, Balancing Authority, Generator Owner, Generator
Operator, Transmission Owner, and Distribution Providerreceiving a data

specificationin Requirement R3 or R4 shall satisfy the-eblgatiensefthe documented
specifications using the criteria established in Parts 1.5 through 1.8 or Parts 2.5

through 2.8, as applicable:. [Violation Risk Factor: Medium] [Time Horizon:
Operations Planning, Same-Day Operations, Real-time Operations]

S Arraina e reeabletomaat

MD5. Each Transmission Operator, Balancing Authority, Generator Owner, Generator
Operator, Transmission Owner, and Distribution Providerreceiving a data-specification
in Requirement R3 or R4 shall make available evidence thatit has satisfied the
obligations of the documented specifications using the specified criteria. Such
evidence couldinclude, but is not limited to, electronicor hard copies of data
transmittals or attestations of receiving entities.

Draft 1 of TOP-003-6
October 2022
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C. Compliance

1. Compliance Monitoring Process

1.1.

1.2

Draft 1 of TOP-003-6

October 2022

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

Evidence Retention: The followingevidence retention period(s) identify the
period of time an entityis requiredto retain specificevidence to demonstrate
compliance. For instances where the evidence retention period specified below
is shorter than the time since the last audit, the Compliance Enforcement
Authority may ask an entity to provide other evidence toshow that it was
compliantfor the full time period since the last audit.

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

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

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

Each Transmission Operator shall retain evidence for three calendar years that it
has distributed its data specification to entities that have data required by the
Transmission Operator’s Operational Planning Analyses, Real-time monitoring,
and Real-time Assessmentsinaccordance with RequirementR3 and
Measurement M3.

Each Balancing Authority shall retain evidence forthree calendar years that it
has distributed its data specification to entities that have data required by the
Balancing Authority’s analysis functions and Real-time monitoringin accordance
with Requirement R4 and Measurement M4.

Each Balancing Authority, Generator Owner, Generator Operator, Transmission
Operator, Transmission Owner, and Distribution Providerreceiving a data
specificationin Requirement R3 or R4 shall retain evidence forthe most recent
90-calendar days that it has satisfied the obligations of the documented
specificationsin accordance with RequirementR5 and Measurement M5.
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1.3. Compliance Monitoring and Enforcement Program: As definedinthe NERC Rules of Procedure, “Compliance
Monitoring and Enforcement Program” refers to the identification of the processes that will be used to evaluate data
or information forthe purpose of assessing performance or outcomes with the associated reliability standard.

Violation Severity Levels

Time Horizon

Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

R1 Operations
Planning

Lower

The Transmission
Operator did not
include two or fewer
of the parts (Part 1.1
through Part 1.85) of
the documented
specification forthe
data and information
necessary for itto
perform its
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

The Transmission
Operator did not
include three to four
of the parts (Part 1.1
through Part 1.85) of
the documented
specificationforthe
data and information
necessary for itto
perform its
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

The Transmission
Operator did not
include five to
seveneur of the parts
(Part 1.1 through Part
1.85) of the
documented
specification forthe
data and information
necessary for itto
perform its
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

The Transmission
Operator did not
include any of the
parts (Part 1.1
through Part 1.85) of
the documented
specification forthe
data and information
necessary for itto
perform its
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

OR,

Page 7 of 11
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R# Time Horizon VRF

Violation Severity Levels

Lower VSL

Moderate VSL

High VSL

Severe VSL

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

R2

Operations
Planning

Lower

The Balancing Authority
did notinclude two or
fewer of the parts (Part

the documented
specification forthe
data and information
necessaryfor itto
perform its analysis
functions and Real-time
monitoring.

2.1 through Part 2.85) of

The Balancing Authority
did not include three to
four of the parts (Part

the documented
specification forthe
data and information
necessary for itto
perform its analysis
functions and Real-time
monitoring.

The Balancing Authority
did not include five to
seven eur of the parts

2.1 through Part 2.58) of{(Part 2.1 through Part

2.58) of the
documented
specificationforthe
data and information
necessary for itto
perform itsanalysis
functionsand Real-time
monitoring.

The Balancing
Authority did not
include any of the
parts (Part 2.1
through Part 2.58) of
the documented
specification forthe
data and information
necessaryfor itto
perform its analysis
functions and Real-
time monitoring.
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R# Time Horizon

VRF

Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

OR,

The Balancing
Authority did not
have a documented
specificationforthe
data necessaryforit
to perform its analysis
functions and Real-
time monitoring.

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

R3 Operations
Planning

Lower

The Transmission
Operator did not
distribute its data
specificationto one
entity, or 5% or less of
the entities,
whicheveris greater,
that have data and
information

required by the
Transmission
Operator’s
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.

The Transmission
Operator did not
distribute its data
specificationto two
entities, or more than
5% and lessthan or
equal to10% of the
reliability entities,
whicheveris greater,
that have data and
information
required by the
Transmission
Operator’s
Operational Planning

Analyses, Real-time

The Transmission
Operator did not
distribute its data
specificationto three
entities, ormore than
10% and lessthan or
equal to 15% of the
reliability entities,
whicheveris greater,
that have data and
information
required by the
Transmission
Operator’s
Operational Planning

Analyses, Real-time

The Transmission
Operator did not
distribute its data
specificationto four
or more entities, or
more than 15% of the
entitiesthat have
data and information
required by the
Transmission
Operator’s
Operational Planning
Analyses, Real-time
monitoring, and Real-
time Assessments.
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Time Horizon

VRF

Lower VSL

Violation Severity Levels

Moderate VSL

Severe VSL

monitoring, and Real-
time Assessments.

High VSL

monitoring, and Real-
time Assessments.

meetone of the criteria
shew# in Requirement
R51 (Parts 51.5% —
51.83) or Requirement
R2 (Parts 2.5 —2.8).

two of the criteria
shew# in Requirement
R51 (Parts 15.5% —
15.83) or Requirement

R2 (Parts 2.5 —2.8).

three or more of the
criteria shewnin
RequirementR51
(Parts 51-5% —15.83) or]

RequirementR2 (Parts

R4 Operations | Lower The Balancing The Balancing The Balancing The Balancing
Planning Authority did not Authority did not Authority did not Authority did not
distribute itsdata distribute its data distribute its data distribute its data
specificationto one specificationto two specificationto three | specificationto four
entity, or 5% or less of | entities, ormore than | entities, ormore than | or more entities, or
the entities, 5% and lessthan or 10% and lessthan or more than 15% of the
whicheverisgreater, | equalto 10% of the equal to 15% of the entities that have
that have data and entities, whicheveris | entities, whicheveris | Data and information
information required by the
required by the greater, that have greater, that have Balancing Authority’s
Balancing Authority’s | data and information | data and information | analysisfunctionsand
analysis functionsand required by the required by the Real-time monitoring.
Real-time monitoring.
Balancing Authority’s | Balancing Authority’s
analysisfunctionsand | analysisfunctionsand
Real-time monitoring. | Real-time monitoring.

R5 Operations [Medium [The responsible entity | The responsible entity | The responsible entity [The responsible entity
Planning, receiving a data receivinga data- receiving a data- receiving a data-
Same-Day specificationin specificationin specificationin specificationin
Operations, RequirementR3or R4 | RequirementR3or R4 | RequirementR3or R4 RequirementR3 or R4
Real-time satisfied the ebligations| Satisfiedthe satisfied the did not satisfy the
Operations H-the-data specification eb-H-gat—ra@s—m—t—he—da%a eb-l+gat+em—m—t—he—el-at—a cEtizatiensetthe

but failed to use did-ret :siililcl?tllon butfailed :gicslélclétllon butmdocumented

specifications ferdata.

Page 10 0of 11




TOP-003-5 — Operational Reliability Data

R# Time Horizon VRF Violation Severity Levels

Lower VSL Moderate VSL High VSL Severe VSL

2.5-2.3).

Page 110f11
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D. Regional Variances
None.

E. Interpretations
None.

F. Associated Documents

None.

Version History

Version Change Tracking
0 April 1, 2005 Effective Date New
0 August 8, 2005 Removed “Proposed” from Effective Errata
Date
Modified M1

Replaced Levels of Non-compliance
with the Feb 28, BOT approved
Violation Severity Levels (VSLs)

1 October 17, 2008 | Adopted by NERC Board of Trustees
1 March 17, 2011 Orderissued by FERC approving TOP-
003-1 (approval effective 5/23/11)
2 May 6, 2012 Revised under Project 2007-03 Revised
2 May 9, 2012 Adopted by Board of Trustees Revised
3 April 2014 Changes pursuant to Project 2014-03 Revised
3 November13, 2014 | Adopted by Board of Trustees Revisions under

Project 2014-03

3 November 19, 2015 FERC approved TOP-003-3. Docket No.
RM15-16-000, Order No. 817

Adopted by NERC Board of Trustees

4 February 6, 2020 Revisionsunder
Project 2017-07

Board approved .
4 June 11, 2021 Project 2019-06

Cold Weather
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Standard Development Timeline

This section is maintained by the drafting team during the development of the standard and will be

removed when the standard becomes effective.
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This is the final draft of the proposed standard for a formal 8-day ballot period.
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SAR posted for comment
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NERC Board of Trustees (Board) adoption October 2022

Final Draft EOP-011-3
September 2022
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EOP-011-3 Emergency Operations

A. Introduction

1. Title: Emergency Preparedness-and-Operations
2.  Number: EOP-011-2011-3

3. Purpose: To address the effects of operating emergenciesEmergencies by
ensuring each Transmission Operator; and Balancing Authorityard-Generator
Owner has developed plan(s) to mitigate operating Emergencies and that those
plans are implemented and coordinated within the Reliability Coordinator Area as
specified within the requirements.

4. Applicability:
4.1. Functional Entities:
4.1.1 Balancing Authority
4.1.2 Reliability Coordinator
4.1.3 Transmission Operator
2Ll -Cenerator Oyner

I -CeneraterSparater

“" H R
’

BollEloctrie Syctompsonorniors
5.  Effective Date: See Implementation Plan for Project 2645-062021-07.
B. Requirements and Measures

R1. Each Transmission Operator shall develop, maintain, and implement one or more
Reliability Coordinator-reviewed Operating Plan(s) to mitigate operating Emergencies
in its Transmission Operator Area. The Operating Plan(s) shall include the following, as
applicable: [Violation Risk Factor: High] [Time Horizon: Real-Time Operations,
Operations Planning, Long-term Planning]

1.1. Roles and responsibilities for activating the Operating Plan(s);
1.2. Processes to prepare for and mitigate Emergenciesincluding:

1.2.1. Notification to its Reliability Coordinator, to include current and
projected conditions, when experiencing an operating Emergency;

1.2.2. Cancellation or recall of Transmission and generation outages;
1.2.3. Transmission system reconfiguration;
1.2.4. Redispatch of generation request;

1.2.5. Operator-controlled manual Load shedding during an Emergency that
accounts for each of the following:

1.2.5.1. 1.25-Provisions for eperater-centrelled-manual Load

Final Draft EOP-011-3
September 2022 Page 2 of 17
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shedding thatminimizes-the-overlap-with-automatic Load-
sheddingand-are-capable of being implemented in a

timeframe adequate for mitigating the Emergency;-and

1.2.5.2.  Provisions to minimize the overlap of circuits that are
designated for manual Load shed and circuits that serve
designated critical loads;

1.2.5.3.  Provisions to minimize the overlap of circuits that are
designated for manual Load shed and circuits that are utilized
for underfrequency load shed (UFLS) or undervoltage load
shed (UVLS); and

1.2.5.4. Provisions for limiting the utilization of UFLS or UVLS circuits
for manual Load shed to situations where warranted by
system conditions.

1.2.6. Provisions to determine reliability impacts of:
1.2.6.1. cold weather conditions; and

1.2.6.2. extreme weather conditions.

M1. Each Transmission Operator will have a dated Operating Plan(s) developed in
accordance with Requirement R1 and reviewed by its Reliability Coordinator;
evidence such as a review or revision history to indicate that the Operating Plan(s) has
been maintained; and will have as evidence, such as operator logs or other operating
documentation, voice recordings or other communication documentation to show
that its Operating Plan(s) was implemented for times when an Emergency has
occurred, in accordance with Requirement R1.

R2. Each Balancing Authority shall develop, maintain, and implement one or more
Reliability Coordinator-reviewed Operating Plan(s) to mitigate Capacity Emergencies
and Energy Emergencies within its Balancing Authority Area. The Operating Plan(s)
shall include the following, as applicable: [Violation Risk Factor: High] [Time Horizon:
Real-Time Operations, Operations Planning, Long-term Planning]

2.1. Roles and responsibilities for activating the Operating Plan(s);
2.2. Processes to prepare for and mitigate Emergenciesincluding:

2.2.1. Notification to its Reliability Coordinator, to include current and
projected conditions when experiencing a Capacity Emergency or Energy
Emergency;

2.2.2. Requesting an Energy Emergency Alert, per Attachment 1;

2.2.3. Managing generating resources in its Balancing Authority Area to
address:

2.2.3.1. capability and availability;

2.2.3.2.  fuel supply and inventory concerns;

Final Draft EOP-011-3
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2.2.3.3. fuel switching capabilities; and
2.2.34. environmental constraints.
2.2.4. Public appeals for voluntary Load reductions;

2.2.5. Requests to government agencies to implement their programs to
achieve necessary energy reductions;

2.2.6. Reduction of internal utility energy use;
2.2.7. Use of Interruptible Load, curtailable Load and demand response;

2.2.8. Provisions for Transmission Operators to implement operator-controlled

manual Load sheddingthoirmirinizestheovorapwith-outematetoas-

adeguateformitigating-the-Emergeneyshed in accordance with
Requirement R1 Part 1.2.5; and

2.2.9. Provisions to determine reliability impacts of:

2.2.9.1. cold weather conditions; and
2.2.9.2. extreme weather conditions.

M2. Each Balancing Authority will have a dated Operating Plan(s) developed in
accordance with Requirement R2 and reviewed by its Reliability Coordinator;
evidence such as a review or revision history to indicate that the Operating Plan(s)
has been maintained; and will have as evidence, such as operator logs or other
operating documentation, voice recordings, or other communication
documentation to show that its Operating Plan(s) was implemented for times when
an Emergency has occurred, in accordance with Requirement R2.

R3. The Reliability Coordinator shall review the Operating Plan(s) to mitigate operating
Emergencies submitted by a Transmission Operator or a Balancing Authority
regarding any reliability risks that are identified between Operating Plans. [Violation
Risk Factor: High] [Time Horizon: Operations Planning]

3.1. Within 30 calendar days of receipt, the Reliability Coordinator shall:

3.1.1. Review each submitted Operating Plan(s) on the basis of compatibility
and inter-dependency with other Balancing Authorities’ and Transmission
Operators’ Operating Plans;

3.1.2. Review each submitted Operating Plan(s) for coordination to avoid risk to
Wide Area reliability; and

3.1.3. Notify each Balancing Authority and Transmission Operator of the results
of its review, specifying any time frame for resubmittal of its Operating
Plan(s) if revisions are identified.

M3. The Reliability Coordinator will have documentation, such as dated e-mailsemails or
other correspondences that it reviewed, Transmission Operator and Balancing
Authority Operating Plans, within 30 calendar days of submittal in accordance with

Final Draft EOP-011-3
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Requirement R3.

R4. Each Transmission Operator and Balancing Authority shall address any reliability risks
identified by its Reliability Coordinator pursuant to Requirement R3 and resubmit its
Operating Plan(s) to its Reliability Coordinator within a time period specified by its
Reliability Coordinator. [Violation Risk Factor: High] [Time Horizon: Operation
Planning]

M4. The Transmission Operator and Balancing Authority will have documentation, such as
dated emails or other correspondence, with an Operating Plan(s) version history
showing that it responded and updated the Operating Plan(s) within the timeframe
identified by its Reliability Coordinator in accordance with Requirement R4.

R5. Each Reliability Coordinator that receives an Emergency notification from a
Transmission Operator or Balancing Authority within its Reliability Coordinator Area
shall notify, within 30 minutes from the time of receiving notification, other Balancing
Authorities and Transmission Operators in its Reliability Coordinator Area, and

Final Draft EOP-011-3
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neighboring Reliability Coordinators. [Violation Risk Factor: High] [Time Horizon: Real-
Time Operations]

M5. Each Reliability Coordinator that receives an Emergency notification from a Balancing
Authority or Transmission Operator within its Reliability Coordinator Area will have,
and provide upon request, evidence that could include, but is not limited to, operator
logs, voice recordings or transcripts of voice recordings, electronic communications,
or equivalent evidence that will be used to determine if the Reliability Coordinator
communicated, in accordance with Requirement R5, with other Balancing Authorities
and Transmission Operators in its Reliability Coordinator Area, and neighboring
Reliability Coordinators.

R6. Each Reliability Coordinator that has a Balancing Authority experiencing a potential or
actual Energy Emergency within its Reliability Coordinator Area shall declare an
Energy Emergency Alert, as detailed in Attachment 1. [Violation Risk Factor: High]
[Time Horizon: Real-Time Operations]

M6. Each Reliability Coordinator, with a Balancing Authority experiencing a potential or
actual Energy Emergency within its Reliability Coordinator Area, will have, and provide
upon request, evidence that could include, but is not limited to, operator logs, voice
recordings or transcripts of voice recordings, electronic communications, or
equivalent evidence that it declared an Energy Emergency Alert, as detailed in
Attachment 1, in accordance with Requirement R6.

Final Draft EOP-011-3
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C. Compliance

1. Compliance Monitoring Process

1.1.

1.2

Final Draft EOP-011-3
September 2022

Compliance Enforcement Authority

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

Evidence Retention

The following evidence retention period(s) identify the period of time an entity is
required to retain specific evidence to demonstrate compliance. For instances where
the evidence retention period specified below is shorter than the time since the last

audit, the Comphiance-EnforcementAutherityCEA may ask an entity to provide other

evidence to show that it was compliant for the full-time period since the last audit.

The applicable entity shall keep data or evidence to show compliance as
identified below unless directed by its Compliance-Enforcement-AuthorityCEA
to retain specific evidence for a longer period of time as part of an
investigation.

e The Transmission Operator shall retain the current Operating Plan(s),
evidence of review or revision history plus each version issued since the last
audit and evidence of compliance since the last audit for Requirements R1
and R4 and Measures M1 and M4.
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e The Balancing Authority shall retain the current Operating Plan(s), evidence
of review or revision history plus each version issued since the last audit and
evidence of compliance since the last audit for Requirements R2 and R4, and
Measures M2 and M4.

e The Reliability Coordinator shall maintain evidence of compliance since the
last audit for Requirements R3, R5, and R6 and Measures M3, M5, and M6.

1.3. Compliance Monitoring and Enforcement Program:

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

Final Draft EOP-011-3
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Violation Severi

Time Horizon

Levels

Violation Severity Levels

Lower VSL Moderate VSL High VSL Severe VSL

R1 Real-time High N/A The Transmission The Transmission The Transmission
Operations, Operator developed a | Operator developed | Qperator failed to
Operations Reliability an Operating Plan(s) develop an
Planning, Long- Coordinator- to mitigate operating Operating Plan(s) to
term Planning reviewed Operating Emergencies in its mitigate operating

Plan(s) to mitigate Transmission Emergencies in its

operating Operator Area, but Transmission

Emergencies in its failed to have it Operator Area.

Transmission reviewed by its

Operator Area, but Reliability OR

failed to maintain it. Coordinator. The Transmission
Operator developed
a Reliability
Coordinator-
reviewed Operating
Plan(s) to mitigate
operating
Emergencies in its
Transmission s-
Operator Area, but
failed to implement
it.

R2 Real-time High N/A The Balancing The Balancing The Balancing
Operations, Authority developed | Authority developed Authority failed to
Operations a Reliability an Operating Plan(s) develop an

Coordinator- to mitigate operating

Final Draft EOP-011-3
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R #

Time Horizon

Planning, Long-
term Planning

VRF

Lower VSL

Violation Severity Levels

Moderate VSL

reviewed Operating
Plan(s) to mitigate
operating
Emergencies within
its Balancing
Authority Area, but

failed to maintain it.

High VSL

Emergencies within
its Balancing
Authority Area, but
failed to have it
reviewed by its
Reliability
Coordinator.

Severe VSL

Operating Plan(s) to
mitigate operating
Emergencies within
its Balancing
Authority Area.

OR

The Balancing
Authority developed
a Reliability
Coordinator-
reviewed Operating
Plan(s) to mitigate
operating
Emergencies within
its Balancing
Authority Area, but
failed to implement
it.

R3

Operations
Planning

High

N/A

N/A

The Reliability
Coordinator
identified a reliability
risk, but failed to
notify the Balancing

The Reliability
Coordinator
identified a reliability
risk, but failed to
notify the Balancing

Authority or Authority or
Transmission Transmission
Operator.
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Time Horizon

VRF

Lower VSL

Violation Severity Levels

Moderate VSL

High VSL

Severe VSL

Operator within 30
calendar days.

notification from a
Transmission
Operator or
Balancing Authority
did notify
neighboring
Reliability
Coordinators,
Balancing Authorities

R4 | Operations High N/A N/A The Transmission The Transmission
Planning Operator or Operator or
Balancing Authority | Balancing Authority
failed to update and | fajled to update and
resubmit &isits resubmit its
Operating Plan(s) to | Operating Plan(s) to
its Reliability its Reliability
Coordinator within Coordinator.
the timeframe
specified by its
Reliability
Coordinator.
R5 | Real-time High N/A N/A The Reliability The Reliability
Operations Coordinator that Coordinator that
received an received an
Emergency Emergency

notification from a
Transmission
Operator or
Balancing Authority
failed to notify
neighboring
Reliability
Coordinators,
Balancing Authorities
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Violation Severity Levels

R # Time Horizon VRF

Lower VSL Moderate VSL High VSL Severe VSL
and Transmission and Transmission
Operators, but Operators.
failed to notify
within 30 minutes
from the time of
receiving
notification.

R6 | Real-time High N/A N/A N/A The Reliability

Operations Coordinator that had
a Balancing
Authority
experiencing a
potential or actual
Energy Emergency
within its Reliability
Coordinator Area
failed to declare an
Energy Emergency
Alert.

BE | Operatens Eigh FheCenersborOuwmear | FheConerator Fhe-GeneratorOwnRer | The Generator
Plappiraaad iplementedacold- | Dwrerscoldweather | hadand-matrtaired s | Quwner doesnot
Eeal-ltipne wreakher preparedaessalan- eoldnenther have aceld weather
Operations preparednessplan{s) | failedtoincludeone | preparednessplan{s)- preparednessplan:

butfailed-to-maintain | ofthe applicable butfailed-tofully
i reguirementParts implementit: oR
RZ Owner-has-a-cold
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Pt e medes VRF
LowerVSL Moderate VSL High \/SL Severe V/SL
Fro-Conorster e
Owner'scold preparednessplan;
OEEReE Emedre-knelade
oilod to includ . p
‘4 licabl thin Reaui
regurementParts Pk
RZ
RS | Operatens Mediam | FheGeneratorOwner | The GeneratorOwner | Fhe GeneratorOwner | Tha Ganarator
Hloaadasaneh erCenerater orCenerater erCenerater OwnerorGenerator
Pregirerneni=Pi-te- Pegirermani=Ri-te- Pegirermani=Ri-te- ReguirementR8to
sersopaelata sersonnelata- sersopselata personnelata
5”'.glaga"a'5”"'g 5"'.g|ege"e'”"'g 5”'.glaga"a'5”"'g single-generating:
LY oplosc el CEeere—tae B0 e Cmrere—taah oo
e e—tRe A B0 ok
personnel Bersernek
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D. Regional Variances
None.

E. Interpretations
None.

F. Associated Documents
None.

Version Histor

Version Change Tracking
1 November 13, | Adopted by Board of Trustees | Merged EOP-001-2.1b, EOP-
2014 002-3.1 and EOP-003-2.
1 November 19, | FERC approved EOP-011-1.
2015 Docket Nos. RM15-7-000,

RM15-12-000, and RM15-13-
000. Order No. 818

2 June 11,2021 Adopted by the-Board of Revised under Project 2019-
Trustees 06

2 August 24,2021 | FERC approved EOP-
011-2. Docket Number
RD21-5-000

2 August 24,2021 | Effective Date 4/1/ 2023

3 TBD Revised under Project 2021-

07
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Attachment 1

Attachment 1-EOP-011-
2011-3 Energy
Emergency Alerts

Introduction

This Attachment provides the process and descriptions of the levels used by the Reliability
Coordinator in which it communicates the condition of a Balancing Authority which is
experiencing an Energy Emergency.

A. General Responsibilities

1 Initiation by Reliability Coordinator. An Energy Emergency Alert (EEA) may be
initiated only by a Reliability Coordinator at 1) the Reliability Coordinator’s own
request, or 2) upon the request of an energy deficient Balancing Authority.

2. Notification. A Reliability Coordinator who declares an EEA shall notify all Balancing
Authorities and Transmission Operators in its Reliability Coordinator Area. The
Reliability Coordinator shall also notify all neighboring Reliability Coordinators.

B. EEA Levels

Introduction

To ensure that all Reliability Coordinators clearly understand potential and actual Energy
Emergencies in the Interconnection, NERC has established three levels of EEAs. The
Reliability Coordinators will use these terms when communicating Energy Emergencies to
each other. An EEA is an Emergency procedure, not a daily operating practice, and is not
intended as an alternative to compliance with NERC Reliability Standards.

The Reliability Coordinator may declare whatever alert level is necessary, and need not
proceed through the alerts sequentially.

1  EEA 1 — All available generation resources in use. Circumstances:

e The Balancing Authority is experiencing conditions where all available
generation resources are committed to meet firm Load, firm transactions, and
reserve commitments, and is concerned about sustaining its required
Contingency Reserves.

e Non-firm wholesale energy sales (other than those that are recallable to meet
reserve requirements) have been curtailed.

2 EEA 2 — Load management procedures in effect. Circumstances:

e The Balancing Authority is no longer able to provide its expected energy
requirements and is an energy deficient Balancing Authority.

e An energy deficient Balancing Authority has implemented its Operating
Plan(s) to mitigate Emergencies.

Final Draft EOP-011-3
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e An energy deficient Balancing Authority is still able to maintain minimum
Contingency Reserve requirements.

During EEA 2, Reliability Coordinators and energy deficient Balancing Authorities have the
following responsibilities:

2.1 Notifying other Balancing Authorities and market participants. The energy deficient
Balancing Authority shall communicate its needs to other Balancing Authorities and
market participants. Upon request from the energy deficient Balancing Authority,
the respective Reliability Coordinator shall post the declaration of the alert level,
along with the name of the energy deficient Balancing Authority on the RCIS website.

2.2 Declaration period. The energy deficient Balancing Authority shall update its
Reliability Coordinator of the situation at a minimum of every hour until the EEA 2 is
terminated. The Reliability Coordinator shall update the energy deficiency
information posted on the RCIS website as changes occur and pass this information
on to the neighboring Reliability Coordinators, Balancing Authorities and
Transmission Operators.

2.3 Sharing information on resource availability. Other Reliability Coordinators of
Balancing Authorities with available resources shall coordinate, as appropriate, with
the Reliability Coordinator that has an energy deficient Balancing Authority.

2.4 Evaluating and mitigating Transmission limitations. The Reliability Coordinator shall
review Transmission outages and work with the Transmission Operator(s) to see if
it’s possible to return to service any Transmission Elements that may relieve the
loading on System Operating Limits (SOLs) or Interconnection Reliability Operating
Limits (IROLs).

2.5 Requesting Balancing Authority actions. Before requesting an EEA 3, the energy
deficient Balancing Authority must make use of all available resources; this includes,
but is not limited to:

2.5.1 All available generation units are on line. All generation capable of
being on line in the time frame of the Emergency is on line.

2.5.2 Demand-Side Management. Activate Demand-Side Management within
provisions of any applicable agreements.

3 EEA 3 —Firm Load interruption is imminent or in progress. Circumstances:

e The energy deficient Balancing Authority is unable to meet minimum
Contingency Reserve requirements.

During EEA 3, Reliability Coordinators and Balancing Authorities have the following
responsibilities:

3.1 Continue actions from EEA 2. The Reliability Coordinators and the energy deficient
Balancing Authority shall continue to take all actions initiated during EEA 2.

Final Draft EOP-011-3
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3.2 Declaration Period. The energy deficient Balancing Authority shall update its
Reliability Coordinator of the situation at a minimum of every hour until the EEA 3 is
terminated. The Reliability Coordinator shall update the energy deficiency
information posted on the RCIS website as changes occur and pass this information
on to the neighboring Reliability Coordinators, Balancing Authorities, and
Transmission Operators.

3.3 Reevaluating and revising SOLs and IROLs. The Reliability Coordinator shall evaluate
the risks of revising SOLs and IROLs for the possibility of delivery of energy to the
energy deficient Balancing Authority. Reevaluation of SOLs and IROLs shall be
coordinated with other Reliability Coordinators and only with the agreement of the
Transmission Operator whose Transmission Owner (TO) equipment would be
affected. SOLs and IROLs shall only be revised as long as an EEA 3 condition exists, or
as allowed by the Transmission Owner whose equipment is at risk. The following are
minimum requirements that must be met before SOLs or IROLs are revised:

3.3.1 Energy deficient Balancing Authority obligations. The energy deficient
Balancing Authority, upon notification from its Reliability Coordinator of
the situation, i#will immediately take whatever actions are necessary to
mitigate any undue risk to the Interconnection. These actions may
include Load shedding.

3.4 Returning to pre-Emergency conditions. Whenever energy is made available to an
energy deficient Balancing Authority such that the Systems can be returned to its
pre- Emergency SOLs or IROLs condition, the energy deficient Balancing Authority
shall request the Reliability Coordinator to downgrade the alert level.

3.4.1 Notification of other parties. Upon notification from the energy
deficient Balancing Authority that an alert has been downgraded, the
Reliability Coordinator shall notify the neighboring Reliability
Coordinators (via the RCIS), Balancing Authorities, and Transmission
Operators that its Systems can be returned to its normal limits.

Alert 0 - Termination. When the energy deficient Balancing Authority is
able to meet its Load and Operating Reserve requirements, it shall
request its Reliability Coordinator to terminate the EEA.

3.4.2 Notification. The Reliability Coordinator shall notify all other Reliability
Coordinators via the RCIS of the termination. The Reliability Coordinator
shall also notify the neighboring Balancing Authorities and Transmission
Operators.
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Standard Development Timeline

This sectionis maintained by the drafting team during the development of the standard and will
be removed whenthe standard is adopted by the NERC Board of Trustees (Board).

Description of Current Draft
This is the seeend-final draft of the proposed standard for a formal 368-day eemmentballot
period.

Completed Actions Date

Standards Committee approved Standard Authorization Request 11/17/2021
(SAR) for posting

SAR posted for comment 11/22/21 -12/21/21
30-day formal or informal comment period with ballot 5/19/22 - 6/21/22
Anticipated Acti :

30-day formal or informal comment period with additional ballot 8/3/22- 9/1/22

Anticipated Actions Date

108-day final ballot Seopteraber
20229/23/22 —9/30/22

Board adoption October 2022
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New or Modified Term(s) Used in NERC Reliability Standards

This sectionincludes all new or modified terms used inthe proposed standard that will be
includedinthe Glossary of Terms Used in NERC Reliability Standards upon applicable regulatory
approval. Terms usedin the proposed standard that are already defined and are not being
modified can be foundin the Glossary of Terms Used in NERC Reliability Standards.The new or
revised terms listed below will be presented for approval with the proposed standard. Upon
Board adoption, this section will be removed.

Term(s):

Generator Cold Weather Critical Component - Any generating unit component or associated
fixed fuel supply component, that is underthe Generator Owner’s control, and is susceptible to
freezingissues, the occurrence of which would likely lead toa Ge nerator Cold Weather
Reliability Event.

Extreme Cold Weather Temperature — The temperature equal to the lowest 0.2 percentile of
the hourly temperatures measured in December, January, and February from 1/1/2000 through
the date the temperature is calculated.

Generator Cold Weather Reliability Event - One of the following events forwhich the apparent
cause(s) is due to freezing of equipment withinthe Generator Owner’s control and the dry bulb
temperature at the time of the event was at or above the Extreme Cold Weather Temperature:

(1) a forced derate of more than 10% of the total capacity of the unit and exceeding 20
MWs for longerthan four hours in duration;

(2) a start-up failure where the unit fails to synchronize within a specified start-up time;
or

(3) a Forced Outage;.
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A. Introduction
1. Title: Extreme Cold Weather Preparedness and Operations
2.  Number: EOP-012-1

3. Purpose: To addressthe effectsof operatingin extreme cold weather by ensuring
each Generator Owner has developed and implemented plan(s) to mitigate the
reliability impacts of extreme cold weather on its generating units.

4. Applicability:
4.1. Functional Entities:
4.1.1. Generator Owner
4.1.2. Generator Operator
4.2. Facilities:

4.2.1 42Facilities+For purposes of this standard, the term “generating unit”
subjectto these requirements meansreferstothe following Bulk Electric
System (BES) resources:

4.2.1.1 4:2.3-A Bulk Electric System generating unit:

4211 that Fhat-commits or is obligated to serve a Balancing Authority load pursuant to an
Open-AceessTransmissiontarifH{OATHa tariff obligation, state requirement as defined by the
relevantelectricregulatory authority, or other contractual arrangement:, rule, or regulation,
for a continuous run of four hours or more at or below a temperature of 32 degrees Fahrenheit
(zerodegrees Celsius); or

4.2.1.2 A Blackstart Resource
4.2.2 Exemptions:

4.2.2.1 Any Bulk Electric System generating unit included underSection4.2.1
above that has a calculated Extreme Cold Weather Temperature
exceeding32 degrees Fahrenheit (zero degrees Celsius) under
RequirementR3 Part 3.1 and as part of the required five year review
in Requirement R4 Part 4.1 is exemptfrom furtherrequirementsin
this standard.

4.2.2.2 42311 The term-exeludesaA Bulk Electric System generating unit
that is typicaty-retavailablenot committed or obligated to operate at
or below thirty—twe{atemperature of 32} degrees Fahrenheit (zero
degrees Celsius) forany continuous run of more than four hours—Fhe
ashasienasetiesarern i ensueh-REEsenaraterhaseanealtled, but
is called upon to operate for more than four hours in order to assist in
the mitigation of BES Emergencies, Capacity Emergencies, or
Energy Emergencies during periods at or below a temperature of 32
degrees Fahrenheit (zero degrees Celsius).
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5. Effective Date: See Implementation Planfor Project 2021-07.

B. Requirements and Measures

R1. Foreach generatingunit(s) witha commercial operation date subsequentto [ Effective
Date of this requirement], the Generator Owner shall: [ Violation Risk Factor: Medium]
[Time Horizon: Long-term Planning, Operations Planning]

° Implementfreeze protection measures that provide capability to operate for a
period of not less than twelve (12) continuous hours at the Extreme Cold
Weather Temperature for the unit(s), assuminga concurrent twenty (20) mph
wind speed on any exposed Generator Cold Weather Critical Components; or

e  Explainin adeclaration; any technical, commercial, or operational constraints,
as defined by the Generator Owner, that preclude the ability to implement
appropriate freeze protection measures to provide capability of operating for
twelve (12) hours at the documented Extreme Cold Weather Temperature.-

M1. Each Generator Owner will have dated evidence that demonstratesit has the
capability to operate in accordance with RequirementR1. Acceptable evidence may
include, but isnot limited to, the following (electronicor hardcopy format):
Documentation of cold weather preparedness plan, documentation of design
features-Any, any declaration that contains dated documentationto support
constraints identified by the Generator Owner.

R2. Foreach generatingunit(s)incommercial operation prior to [Effective Date of this
requirement], the Generator Ownershall ensure its generating unit(s) add new or
modify existing freeze protection measures as needed to provide the capability to
operate for a period of not lessthan one (1) hour at the unit(s) Extreme Cold Weather
Temperature. Generating unit(s) that are not capable of operatingfor one (1) hour at
its Extreme Cold Weather Temperature shall develop a Corrective Action Plan (CAP)
for the identified issues, includingidentification of any needed modificationstothe
cold weather preparedness plan required under Requirement R3. [Violation Risk
Factor: Medium] [Time Horizon: Long-term Planning, Operations Planning]

M2. Each Generator Owner will have dated evidence that demonstratesit has freeze
protection measures for its unit(s) in accordance with R2, or it has developed a CAP
forthe identified issues. Acceptable evidence mayinclude the following (electronicor
hardcopy format): Identification of generating units minimum temperature per Part
3.5.2 whichis equal to or less than the unit’s Extreme Cold Weather Temperature,
documentation of freeze protection measures, cold weather preparedness plan, and
CAP(s).

R3. Each Generator Owner shallimplementand maintain one or more cold weather

preparedness plan(s) for its generating units. The cold weather preparedness plan(s)
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shallinclude the following, ata minimum: [Violation Risk Factor: High] [Time Horizon:
Operations Planning and Real-time Operations]

3.1 The Extreme Cold Weather Temperature for theirunit(s) includingthe
calculation date and source of temperature data;

3.2 Documentation identifyingthe Generator Cold Weather Critical Components;

3.3 Documentation of freeze protection measures implemented on Generator Cold
Weather Critical Components which may include measures usedto reduce the
cooling effects of wind determined necessary by the Generator Owner to protect
against heat loss, and where applicable, the effects of freezing precipitation
(e.g., sleet, snow, ice, and freezingrain);

3.4 Annualinspection and maintenance of generating unit(s) freeze protection
measures; and

3.5 Generatingunit(s) cold weatherdata, to include:
3.5.1 Generatingunit(s) operating limitationsin cold weather to include:
3.5.1.1 Capability and availability;
3.5.1.2 Fuel supply and inventory concerns;
3.5.1.3 Fuel switching capabilities; and
3.5.1.4 Environmental constraints.

3.5.2 Generatingunit(s) minimum:
e Designtemperature;
e Historical operatingtemperature;or

e  Current cold weather performance temperature determined by an
engineeringanalysis.

M3. Each Generator Owner will have evidence documentingthat its cold weather
preparedness plan(s) was implemented and maintainedin accordance with
RequirementR3.

R4. Once everyfive calendar years, each Generator Owner shall for each generating unit:
[Violation Risk Factor: Low] [Time Horizon: Operations Planning, Real-Time
Operations]

4.1 Calculatethe Extreme Cold Weather Temperature, and update the cold weather
preparedness planif thistemperature isnow lowerthan the previous lowest
calculation;

4.2 Reviewitsdocumentedgeneratingunit(s) minimum temperature contained
withinits cold weather preparedness plan(s), pursuantto Part 3.5.2; and

4.3 Review whetherits generatingunits have the freeze protection measures
requiredto operate at the Extreme Cold Weather Temperature pursuant to R1
Final Draft 2-of EOP-012-1
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or R2 as applicable, and if not develop a CAP for the identifiedissues, including
identification of any needed modifications tothe cold weather preparedness
plan required under Requirement R3.

M4. Each Generator Owner will have dated, documented evidence decumentingthat it
reviewed deeumentedtemperature data and updated its cold weather preparedness
plan(s)inaccordance with RequirementR4.

R5. Each Generator Ownerin conjunction with its Generator Operator shall identify the
entity responsible for providing the generating unit-specifictraining, and that
identified entity shall provide annual training to its maintenance or operations
personnel responsible forimplementing the cold weather preparedness plan(s)
developed pursuantto Requirement R3. [Violation Risk Factor: Medium] [Time
Horizon: Long-term Planning, Operations Planning]

M5. Each Generator Operator or Generator Owner will have documented evidence that
the applicable personnel completed annual training of the Generator Owner’s cold
weather preparedness plan(s). This evidence may include, but is not limited to,
documents such as personnel training records, training materials, date of training,
agendas or learning objectives, attendance at pre-work briefings, review of work order
tasks, tailboards, attendance logs for classroom training, and completion records for
computer-based training in fulfillment of RequirementR5.

R6. Each Generator Owner that owns a generatingunit that experiences a Generator Cold
Weather Reliability Event shall develop a CAP, within 150 days or by July 1, whichever
is earlier, that contains at a minimum: [Violation Risk Factor: High] [Time Horizon:
Long-term Planning]

6.1 A summary of the identified cause(s) forthe Generator Cold Weather Reliability
Event, where applicable, and any relevantassociated data;

6.2 Areview of applicability to similarequipmentatother generatingunits owned by
the Generator Owner;

6.3 Anidentification of any temporary operating limitations or impacts to the cold
weather preparedness plan, that would apply until execution of the corrective
action(s) identifiedinthe CAP.

M6. Each Generator Owner will have documented evidence that it developeda CAP in
accordance with RequirementR6. Acceptable evidence ferthesereguirementsmay
include, but is not limited to, the following dated documentation (electronicor
hardcopy format): CAP(s) and updated cold weather preparedness plan(s) where

indicated as needed by the CAP. Ary-declarationshatlcontain-dated doecumentation
L iadl - a .

R7. Each Generator Owner shall: [Violation Risk Factor: Medium] [Time Horizon: Long-
term Planning]

7.1 Implementeach CAP developed pursuantto Requirements R2, R4, or R6, or
explainina declaration why corrective actions are not beingimplemented due to
Final Draft 2-of EOP-012-1
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any technical, commercial, or operational constraints as defined by the
Generator Owner.

7.2 Update each CAP ifactions or timetables change, until completed.

M7. Each Generator Owner shall have dated evidence that demonstratesit implemented
each CAP, including updatingactions or timetables, orhas explainedina declaration
why corrective actions are not beingimplemented in accordance with Requirement
R7. Acceptable evidence ferReguirermentR7may include, but is not limited to the
following dated documentation (electronicor hardcopy format): records that
document the implementation of each CAP and the completion of actions for each
CAP includingrevision history of each CAP. Evidence may also include work
management program records, work orders, and maintenance records. Any
declaration shall contain dated documentation to support constraints identified by
the Generator Owner.

C. Compliance
1. Compliance Monitoring Process

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

1.2. Evidence Retention: The followingevidence retention period(s) identify the
period of time an entityis requiredto retain specificevidence to demonstrate
compliance. For instances where the evidence retention period specified below
is shorter than the time since the last audit, the CEA may ask an entity to provide
other evidence toshow that it was compliant for the full-time period since the
last audit.

The applicable entity shall keep data or evidence to show compliance as
identified below unless directed by its CEA to retain specificevidence fora
longer period of time as part of an investigation.

e The Generator Owner shall keep data or evidence to show compliance for
three years for RequirementR1, R3, and R5 and Measure M1, M3, and M5.

e The Generator Owner shall keep data or evidence to show compliance for
three years, or until any Corrective Action Plan under RequirementR2 is
complete, whichevertimeframe is greater, for RequirementR2 and Measure
M2.

e The Generator Owner shall retain the current cold weather preparedness
plan(s), as evidence of review or revision history, plus each versionissued
since the last audit and evidence of compliance since the last audit for
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RequirementR4 and Measure M4. The Generator Owner shall retain any
Corrective Action Plansunder Requirement R4 Part 4.3 for three years or
until the Corrective Action Planis complete, whichevertimeframe is greater.

e The Generator Owner shall keep data or evidence to show compliance for
three years, or until any Corrective Action Plan underRequirementR6 is
complete, whichevertimeframe is greater, for Requirement R6 and Measure
Me.

e The Generator Owner shall keep data or evidence to show compliance for
three years, or until any Corrective Action Plan is complete, whichevertime
frame is greater, for RequirementR7 and Measure M7.

1.3. Compliance Monitoring and Enforcement Program: As definedinthe NERC
Rules of Procedure, “Compliance Monitoring and Enforcement Program” refers
to the identification of the processesthat will be used to evaluate data or
information for the purpose of assessing performance or outcomes with the
associated Reliability Standard.
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Violation Severity Levels

R#

R1.

Lower VSL

The Generator Owner did not
have freeze protection
measure(s) meeting the
criteria in Requirement R1 for
5% or less of its units.

OR

The Generator Owner did not
explain in a declaration any
technical, commercial, or
operational constraints that
preclude the ability to
implement appropriate freeze
protection measures for 5% or
less of its units.

Moderate VSL

The Generator Owner did not
have freeze protection
measure(s) meeting the
criteria in Requirement R1 for
more than 5%, but less than or
equal to 10% of its units.

OR

The Generator Owner did not
explain in a declaration any
technical, commercial, or
operational constraints that
preclude the ability to
implement appropriate freeze
protection measures for more
than 5%, but less than or equal
to 10% of its units.

High VSL

The Generator Owner did not
have freeze protection
measure(s) meeting the
criteria in Requirement R1 for
more than 10%, but less than
or equal to 20% of its units.

OR

The Generator Owner did not
explain in a declaration any
technical, commercial, or
operational constraints that
preclude the ability to
implement appropriate freeze
protection measures for more
than 10%, but less than or
equal to 20% of its units.

Violation Severity Levels

Severe VSL

The Generator Owner did not
have freeze protection
measure(s) meeting the
criteria in Requirement R1 for
more than 20% of its units.

OR

The Generator Owner did not
explain in a declaration any
technical, commercial, or
operational constraints that
preclude the ability to
implement appropriate freeze
protection measures for more
than 20% of its units.

R2.

The Generator Owner did not
have freeze protection
measure(s) meeting the
criteria in Requirement R2 for
5% or less of its units.

OR

The Generator Owner did not
develop a CAP as required by

The Generator Owner did not
have freeze protection
measure(s) meeting the
criteria in Requirement R2 for
more than 5%, but less than or
equal to 10% of its units.

OR

The Generator Owner did not
develop a CAP as required by
Requirement R2 for more than

The Generator Owner did not
have freeze protection
measure(s) meeting the
criteria in Requirement R2 for
more than 10%, but less than
or equal to 20% of its units.

OR

The Generator Owner did not
develop a CAP as required by
Requirement R2 for more than

The Generator Owner did not
have freeze protection
measure(s) meeting the
criteria in Requirement R2 for
more than 20% of its units.

OR

The Generator Owner did not
develop a CAP as required by
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Requirement R2 for 5% or less
of its units.

5%, but less than or equal to
10% of its units.

10%, but less than or equal to
20% of its units.

Requirement R2 for more than
20% of its units.

Generator Operator failed to
provide annual generating
unit-specific training as
described in Requirement R5
to the greater of:

Generator Operator failed to
provide annual generating
unit-specific training as
described in Requirement R5
to the greater of:

Generator Operator failed to
provide annual generating
unit-specific training as
described in Requirement R5
to the greater of:

R3. The Generator Owner The Generator Owner’s cold The Generator Owner had and | The Generator Owner does
implemented a cold weather weather preparedness plan maintained a cold weather not have cold weather
preparedness plan(s), but failed to include one of the preparedness plan(s), but preparedness plan(s).
failed to maintain it. applicable Parts within failed to implement it. OR

Requirement R3. OR
The Generator Owner’scold
The Generator Owner’s cold weather preparedness plan
weather preparedness plan failed to include three or more
failed to include two of the of the applicable requirement
applicable requirement parts parts within Requirement R3.
within Requirement R3.

R4. The Generator Owner The Generator Owner The Generator Owner failed to | The Generator Owner failed to
completed the actions completed the actions complete one of the applicable | complete two or more of the
required in Requirement R4, required in Requirement R4, requirement partsin applicable requirement parts
but was late by 30 calendar but was late by greater than Requirement R4 Parts4.1 in Requirement R4 Parts 4.1
days or less. 30 calendar days, but less than | through 4.3; through 4.3.

or equal to 60 calendar days. OR
The Generator Owner
completed the actions
required in Requirement R4,
but was late by greater than
60 calendar days.
R5. The Generator Owner or The Generator Owner or The Generator Owner or The Generator Owner or

Generator Operator failed to
provide annual generating
unit-specific training as
described in Requirement R5
to the greater of:
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e one applicable personnel
at a single generating unit;
or

e 5% or less of its total
applicable personnel.

e two applicable personnel
at a single generating unit;
or

e more than 5%, but less
than or equal to 10% of its
total applicable personnel.

e threeapplicable personnel
at a single generating unit;
or

e more than 10%, but less
than or equal to 15% of its
total applicable personnel.

e four applicable personnel
at a single generating unit;
or

e more than 15% of its total
applicable personnel.

implemented a CAP or
explained in a declaration why
corrective actions are not
being implemented, but failed
to update the CAP when
actions or timetables changed,
in accordance with
Requirement R7.

R6. The Generator Owner The Generator Owner's CAP The Generator Owner's CAP The Generator Owner's CAP
developed a CAP, but not failed to comply with one of failed to comply with two of failed to comply with three of
within 150 days or by July 1 as | the elementsin Requirement the elements in Requirement the elements in Requirement
required in Requirement R6. R6, Parts 6.1through 6.3. R6, Parts 6.1through 6.3. R6, Parts 6.1through 6.3.

OR
The Generator Owner did not
develop a CAP as required by
Requirement R#R6.

R7. The Generator Owner The Generator Owner failed to

implement a CAP or explain in
a declaration why corrective
actions are not being
implemented in accordance
with Requirement R7.

D. Regional Variances

E. Associated Documents

Implementation Plan
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Version History

Change

Tracking
1 TBD Drafted by Project 2021-07 New
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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 $AR to your t|cI_<et. Once subm_ltted, you will improved Reliability Standards.
receive a confirmation number which you can use
to track your request.

. Requested information

SAR Title: FAC-008 Facility Ratings
| Date Submitted: 07-14-2021 (Revised on August 16, 2022)
SAR Requester

Ryan Walter
(Revised by Project 2021-08 SAR Drafting Team)
Organization: | Tri-State Generation and Transmission Association, Inc.

Name:

Telephone: 303-254-3722 ‘ Email: ‘ rwalter@tristategt.org

SAR Type (Check as many as apply)

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

|E 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 .In|t|at|c.>n . . |:| NERC Standing Committee Identified
|:| Emerging Risk (Reliability Issues Steering |:| Enhanced Periodic Review Initiated
Committee) Identified |X| Industry Stakeholder Identified

|:| Reliability Standard Development Plan
Industry Need (What Bulk Electric System (BES) reliability benefit does the proposed project provide?):
Produce Generator Owner Facility Ratings that accurately reflect the real power capability of the facility
and are therefore useful for reliability-related activities (such as in contingency analysis, SOL
determination, etc).

Additionally, provide clarification around the phrase “jointly owned” and the level of individual
component ratings that are required to be shared with the other entity. This will ensure clear
expectations are set such that there are no gaps or conflicts between interconnecting entities.
Purpose or Goal (How does this proposed project provide the reliability-related benefit described
above?):

RELIABILITY | RESILIENCE | SECURITY

| |
" UuvItic
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Requested information

The Standard Drafting Team will review Requirement 1 and determine changes, if any, which are
necessary to ensure reliability while removing redundancy and administrative burdens from the
standard.

Further the term |0|ntIv owned” as used in FAC-008- 3—5—nen-ﬁermakase—ef—the—term—}e+nt-l+ewned—+s

inconsistent application across the ERO. The Standard Drafting team should examine the appropriate

level of data sharing between entities to support consistent Facility Ratings and support the
development of System Operating Limits.

Ensure that Requirement R6 is reviewed as a risk-based Requirement.

Project Scope (Define the parameters of the proposed project):
The scope of this project would be to modify FAC-008 and any associated defined terms to address the
| following:

| 1. Clarify the term “jointly owned” as it applies to FAC-008, and what information is required to be

shared with neighboring entities.

{R1)-Examine the appropriateness and effectiveness of Requirement 1 for the development of
Facility Ratings information for Generation Facilities.
3. Ensure that Requirement R6 is reviewed as a risk-based Requirement.

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):

Reqwrement R1 of the FAC 008 Standard W|II be med+ﬂed—te—a+iew—€ene+=atepgwners—the—ﬂeaeb+iity—te

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) Public 2
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Requested information

imitations;solongasthe most limiting electrical componentisnotexceeded-examined to determine its
continued effectiveness. Since the development of FAC-008 there have been several additional
Reliability Standards developed which request similar or redundant information as FAC-008
Requirement 1. The additional standards that can be considered are IRO-010, MOD-025, MOD-032,
TOP-003, and possibly others. The Standard Development Team will review Requirement 1 and
determine changes, if any, which are necessary teprovide to ensure reliability while removing
redundancy and administrative burdens from the standard.

Generator Facility Ratings and capability information must be accurate to establish maximum
capabilities for RC, TOP, and BA network models, resource adequacy studies, operational and
contingency studies, outage reporting, and emergency response, as is reflected in FERC Order Approving
Reliability Standard FAC-008-3 (Docket RD11-10-000 ), paragraph 10, “NERC states that the standard
drafting team interpreted this directive to allow reliability entities to take rating information and
prepare operating plans or planning assessments prior to real-time, which could allow for better
situational awareness and improved reliability of the bulk electric system.”

The burden of Facility Rating documentation is unclear in ‘jointly-owned’ facilities. The ERO Enterprise
CMEP Practice Guide interprets this burden as each owner maintaining all the equipment ratings of
their own equipment and the Most Limiting Series Element of the ‘jointly-owned’ owner. This burden
has been inconsistently understood. The SDT should examine the appropriate level of data sharing
between entities to support consistent Facility Ratings and support the development of System
Operating Limits. If the SDT determines that Facility Ratings data is required to be shared between
owners, the SAR DT suggests that the applicable entity should be required to provide the most limiting
equipment rating for its jointly owned facilities.

For Generation Owners specifically, Requirement 2 obligates GOs to obtain Facility Rating information
from the interconnecting Owners of jointly owned Facilities. However, the requirement R8 does not
provide the Generator Owner with the authority to request Facility Rating information from other
entities. Per the requirement, Facility owners only need to provide request Facility Rating information to
the following entities: Reliability Coordinator(s), Planning Coordinator(s), Transmission Planner(s),
Transmission Owner(s) and Transmission Operator(s). Without modifications, Generator Owners are
placing in a situation where they are required to have data that they may not be able to obtain.
Additionally, Requiring Generator Owners to obtain rating information from interconnecting
Transmission Owners of jointly owned Facilities provides no additional benefit to reliability and is an
administrative burden that can be eliminated. Generator Owners do not develop SOLs and should only
be obligated to provide data for the equipment they own.

Standard Authorization Request (SAR) Public 3
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Requested information

The use of the term “consistent” in Requirement R6 can be interpreted that all inconsistencies in Facility
Ratings pose an equal risk to the BES. The SAR team suggests data errors not affecting the overall
Facility Rating does not produce a risk to the BES nor is it inconsistent with the statement that ‘a Facility
Rating shall respect the most limiting applicable Equipment Rating of the individual equipment that
comprises that facility.” The SDT shall consider additional wording/guidance to ensure the standard is
focused on BES reliability rather than data collection.

The objectives of this SAR could be addressed in various ways. Here are a few ideas:

1. Alter, modify, or eliminate thelanguage-within-FAC-008, R1 to provide information necessary

sWala : mrershi 2
guidanee-The SDT will review the use of the term “jointly owned” and clarify, modify, or
eliminate its use from the FAC-008 Reliability Standard.

Standard Authorization Request (SAR) Public 4
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Requested information

3. Review the language of Requirements 1, 2, 3, 6, and 8, and the “Compliance Assessment
Approach” section of the RSAW. Determine if additional guidance or modifications are required
to ensure R6 is risk based in nature.

Cost Impact Assessment, if known (Provide a paragraph describing the potential cost impacts associated
with the proposed project):
Cost impacts for these changes should be minimal.

Entities would potentially need to reevaluate Generator Facility Ratings and associated Facility Rating
documentation. te-inctude-mechanicalimitations:

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

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 Owner, Generator Owner

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.

No

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)?

FAC-008-5; FAC-008-3

If any of the defined terms are modified, all other standards that utilize those terms will need to be
assessed for compatibility.

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) Public 5
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Requested information

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.

| An ERO Practice Guide, Compliance Guidance, Implementation Guidance, or Interpretation could be
helpful to address these issues.

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.

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

OO ooid XK

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. Arreliability 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.

Standard Authorization Request (SAR) Public 6
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