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Reliability Forum
FERC Order 901– Data and Model 
Validation and Related Topics



F o r u m  A g e n d a

9:00 a.m. Welcome and Safety Message Gerry Dunbar – NPCC – Director, Communications and Stakeholder Outreach

9:05 a.m. Forum Disclaimer and Antitrust Compliance Guidelines Faisal Nahian – NPCC – Communications and Solutions Manager

9:10 a.m. NPCC Reliability Forum Outreach Efforts Gerry Dunbar – NPCC – Director, Communications and Stakeholder Outreach

9:15 a.m.
IBR Category 2 Registration and Initial Compliance 
Expectations 

Tracy D. MacNicoll – NPCC – Senior Entity Risk Assessment Analyst

9:35 a.m. FERC Order 901 Milestone 3 Standards Update JP Skeath – NERC – Manager, Engineering & Security Integration

10:10 a.m.
Modernization of Standards Processes and Procedures 
Task Force Whitepaper

Todd E. Lucas – Southern Company – Vice President, Transmission 
Operations & Policy
Brett A. Kruse – Calpine Corporation – Vice President, Market Design

10:45 a.m. B R E A K

10:50 a.m.
Practical Impacts and Recommendations for Order 901 
Milestone 3 Activities

Ryan Quint – Elevate Energy Consulting – President and CEO

11:20 a.m.
Electronic Modeling Lessons Learned & Challenges for 
Inverter-Based Resources (IBRs)

Todd Chwialkowski – EDF Power Solutions North America – Director, 
Transmission Regulatory & Compliance

11:50 a.m. Forum Survey and Closing Remarks Gerry Dunbar – NPCC – Director, Communications and Stakeholder Outreach

NPCC Reliability Forum
August 7, 2025
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• Public transportation safety awareness

Safety Message
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Reliability Forum Disclaimer
Webinar Logistics

• Participants are muted.

• Use the “Q&A” feature to submit questions.

• Questions will be addressed at the end of each
presentation.

• The forum will be recorded.

• Presentation materials will be posted on the NPCC
website.

Public Advisory

• This is a public webinar.

• Audience may include press and government
representatives.

• Speakers should be mindful of the diverse audience.

Content and Reliance

• Information shared is for informational purposes only.

• NPCC is not responsible for the accuracy or use of
presented content.

• Views expressed do not necessarily reflect NPCC’s
position.

Vendor Information

• Discussions do not imply NPCC endorsement.

• NPCC does not promote specific technologies, products, or
vendors.

• Questions about vendor offerings should be directed to the
vendors.

• Users of vendor services assume full responsibility.

• NPCC is not liable for any claims arising from vendor use.

PUBLIC 4



• 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.

Antitrust Compliance Guidelines

NPCC Reliability Forum
August 7, 2025
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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):
• 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.

Antitrust Compliance Guidelines

NPCC Reliability Forum
August 7, 2025
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• 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 General Counsel and Corporate Secretary,

Mr. Damase Hebert at (646) 737-2335 or dhebert@npcc.org.

Antitrust Compliance Guidelines

NPCC Reliability Forum
August 7, 2025
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2025 Outreach Activities
• Reliability Forums - March, May, Aug., Oct.

• Various Reliability Topics
• Electric Vehicles, Energy Storage, Large

Loads, FERC Order 901– Data and Model
Validation

• State and Provincial Outreach Topics
• NERC and NPCC Seasonal Reliability

Assessments
• State of Reliability
• Interregional Transfer Capability Study

(ITCS)
• FERC Order 901 (September 2025)

• Regional Webinars/Workshops
• Physical and Cyber Security
• Extreme Weather Preparedness

• 2024 NPCC Northeast Gas-Electric Study

NPCC Long Term Strategy
To assure effective and efficient reduction of risks to the reliability and security of the grid

NPCC Reliability Forum
August 7, 2025
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NERC Regions Map

https://www.nerc.com/AboutNERC/keyplayers/PublishingImages/Regions%20Map.jpg


IBR Category 2 
Registration and 
Initial Compliance 
Expectations 
Tracy MacNicoll

Senior Entity Risk Assessment Analyst

August 7, 2025
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• Reliability Gap

• Registration

• Category 2 Reliability Standards
• Project 2024-01 Rules of Procedure Definitions Alignment

• Category 2 GO/GOP Standards

Agenda

PUBLIC  10
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ERO Enterprise assessments identified a reliability gap 
arising due to the increasing penetration of inverter-based 
resources (IBR) on the grid and the need for updated 
registration rules under the NERC Rules of Procedure 
(ROP). 

FERC ordered NERC to prepare a work plan to accomplish 
the above by May 2026.

The Reliability Gap

PUBLIC  11
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The Solution
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NERC seeks to register Generator Owners (GO) and Generator Operators (GOP) of 
non-Bulk Electric System IBRs with an aggregate nameplate capacity ≥20 MVA 
connected at a voltage ≥60 kV. 

Under this proposal, 97.5% of BPS-impactful IBRs would become subject to NERC 
Reliability Standards, commensurate to the 97% of BPS-impactful synchronous 
resources currently subject to these standards by nameplate capacity. 

NPCC Reliability Forum
August 7, 2025



Registration
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Source: Unsplash

NPCC Reliability Forum
August 7, 2025



NERC is currently in Phase 3 of the registration milestones identified 
in the FERC-approved work plan.

IBR Registration Milestones
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Source: Quick Reference Guide: IBR Registration Initiative

NPCC Reliability Forum
August 7, 2025

https://www.nerc.com/pa/Documents/IBR%20Registration%20Initiative_Quick%20Reference%20Guide.pdf


• Balancing Authorities

• Transmission Owners
Request for Information 1 

(due September 2024) 

• Registration Candidates
Request for Information 2 
(initiated December 2024)

Category 2 Candidate Identification 
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Source: IBR Registration Workplan May Update_Signed.pdf
NPCC Reliability Forum

August 7, 2025

https://www.nerc.com/FilingsOrders/us/NERC%20Filings%20to%20FERC%20DL/IBR%20Registration%20Workplan%20May%20Update_signed.pdf


NPCC IBR Candidate Expectations 
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RFI was distributed in 
December 2024

• Asset Verification Form

• Interconnection 
Agreement

• Third-Party Operating 
Agreement

NPCC Registration 
Outreach

• One-on-One with each 
Candidate

• Establish Expectations 

• Answer Questions

NPCC Reliability Forum
August 7, 2025



• Category 2 expanded existing GO/GOP Functional Registration

• All existing registered GO/GOP should meet the BES Definition

• Modification are in progress to accommodate Category 2
• Expected: Q3 2025

Centralized Organization Registration ERO 
System (CORES)

PUBLIC  17
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August 7, 2025



Standards
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Source: Unsplash

NPCC Reliability Forum
August 7, 2025



Generator Owner (GO): 

• The entity that: 1) owns and maintains generating
Facility(ies) (Category 1 GO); or 2)owns and
maintains non-BES Inverter-Based Resource(s)
that either have or contribute to an aggregate
nameplate capacity of greater than or equal to 20
MVA, connected through a system designed
primarily for delivering such capacity to a
common point of connection at a voltage greater
than or equal to 60 kV (Category 2 GO).

Generator Operator (GOP): 

• The entity that: 1) operates generating
Facility(ies) and performs the functions of
supplying energy and Interconnected Operations
Services (Category 1 GOP); or 2) operates non-
BES Inverter-Based Resources(s) that either have
or contribute to an aggregate nameplate capacity
of greater than or equal to 20 MVA, connected
through a system designed primarily for
delivering such capacity to a common point of
connection at a voltage greater than or equal to
60 kV (Category 2 GOP).

Glossary/ROP Alignment
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Project 2024-01: Rules of Procedure Definitions Alignment

Source: 2024-01 GO GOP Definitions_Clean_IB_032425.pdf

NPCC Reliability Forum
August 7, 2025

https://www.nerc.com/pa/Stand/202401%20Rules%20of%20Procedure%20Definitions%20Alignment%20GO/2024-01%20GO%20GOP%20Definitions_Clean_IB_032425.pdf


Category 2 GO/GOP Standards
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Source: Reliability Standards Compliance Dates for Generation Owners & Generator Operators

NPCC Reliability Forum
August 7, 2025

https://www.nerc.com/pa/Stand/202401%20Rules%20of%20Procedure%20Definitions%20Alignment%20GO/ComplianceDatesforGOs_GOPS.pdf


Category 2 GO/GOP  Standards
Standards that only require FERC 
approval of GO/GOP Definitions
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Source: Reliability Standards Compliance Dates for Generation Owners & Generator Operators

NPCC Reliability Forum
August 7, 2025

https://www.nerc.com/pa/Stand/202401%20Rules%20of%20Procedure%20Definitions%20Alignment%20GO/ComplianceDatesforGOs_GOPS.pdf


Category 2 GO/GOP Standard Modifications

Modifications required for 
Additional Standards
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Source: Reliability Standards Compliance Dates for Generation Owners & Generator Operators

NPCC Reliability Forum
August 7, 2025

https://www.nerc.com/pa/Stand/202401%20Rules%20of%20Procedure%20Definitions%20Alignment%20GO/ComplianceDatesforGOs_GOPS.pdf


Resources
Currently Available 

• Quarterly Updates: Q2 2025

• Quick Reference Guides and FAQs:

• IBR Registration Initiative 

• IBR Activities 

• Candidate for Registration

• IBR Webinar Series

• ERO Enterprise CMEP Practice 
Guide

• Inverter-Based Resources (IBR) 
Registration Initiative—101
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Source: Quick Reference Guide: IBR Registration Initiative

NPCC Reliability Forum
August 7, 2025

https://www.nerc.com/pa/comp/RegistrationReferenceDocsDL/IBR%20Update%20Q2%202025.pdf
https://www.nerc.com/pa/Documents/IBR_Quick%20Reference%20Guide.pdf
https://www.nerc.com/pa/Documents/IBR_Quick_Reference_Guide_Activities.pdf
https://www.nerc.com/pa/Documents/Quick%20Reference%20Guide%20-%20Candidate%20for%20Registration.pdf
https://www.nerc.com/comm/RSTC/IRPS/IBR_Webinar_FAQ.pdf
https://www.nerc.com/pa/comp/RegistrationReferenceDocsDL/CMEP%20Practice%20Guide%20-%20Application%20of%20the%20Registration%20Criteria%20for%20Category%202%20Generator%20Owner%20and%20Generator%20Operator%20Inverter-Based%20Resources%20(2).pdf
https://www.nerc.com/pa/comp/RegistrationReferenceDocsDL/CMEP%20Practice%20Guide%20-%20Application%20of%20the%20Registration%20Criteria%20for%20Category%202%20Generator%20Owner%20and%20Generator%20Operator%20Inverter-Based%20Resources%20(2).pdf
https://www.nerc.com/news/Documents/NERC,%20E-ISAC,%20and%20IBR%20Registration%20101.pdf
https://www.nerc.com/news/Documents/NERC,%20E-ISAC,%20and%20IBR%20Registration%20101.pdf
https://www.nerc.com/pa/Documents/IBR_Quick%20Reference%20Guide.pdf


Questions
Contact Us (npcc.org)
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https://www.npcc.org/contact


RELIABILITY | RESILIENCE | SECURITY

FERC Order 901 Milestones 

JP Skeath, Manager, Engineering & Security Integration

August 2025
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FERC Order 901 Summary
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Milestone 2 Summary

Disturbance 
monitoring and 

data sharing

PRC-002 
updated with 
IBR definition 

and applicability

PRC-028 created 
for IBR 

disturbance 
monitoring

IBR ride-through 
criteria

PRC-024 
updated to 

include Type 1 
and Type 2 Wind

PRC-029 created 
for IBR ride-

through

Perform post-
event analytics

PRC-030 created 
to analyze 

unexpected IBR 
excursions

Use this data 
for Model 
Validation 

(Milestone 3 
requirements)
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Milestone 3 Summary

Model Verification 
and Model 
Validation

MOD-026 
updated with 
requirements 
for providing 

Model 
Verification and 

Model 
Validation 

documentation 
to planners that 

include IBRs

Modeling and 
analysis data

MOD-032 
updated with 
requirements 
for ensuring 

consistent data 
for Model 

Validation in 
accordance with 

ERO criteria

Perform Model 
Validation

MOD-033 
updated with 
requirements 

for Model 
Validation with 
dynamic event 

data

Project 2020-
06 defined 

terms “Model 
Verification” 
and “Model 
Validation”
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• All project initial ballots complete.

• Project 2021-01 and Project 2022-02 standards and associated documents to be
posted for additional ballot on August 8.

• Project 2020-06 to be posted for additional ballot on August 14.

• All project ballots to close around second week of September.

• Milestone 3 Standards to be submitted to FERC by November 4, 2025.

Milestone 3 Timeline
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Purpose:

To establish consistent modeling data requirements and reporting procedures for development of 
planning horizon cases.

Requirement:

Each Planning Coordinator (PC) and its Transmission Planner(s) (TP) develop steady-state, dynamic, and 
short circuit data requirements:

Project 2022-02 MOD-032 Updates
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• FERC Order 901 P104, P105, P106:

Transmission Owners (TO), Distribution Providers (DP), and other registered entities, if they are unable to 
gather aggregate IBR-DER data, to…

• Requirement:

Project 2022-02 MOD-032 Updates
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• Attachment 1 contains data reporting requirements to effectively model interconnected transmission
system, and typical functional entity responsible for reporting respective data.

Project 2022-02 MOD-032 Updates
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• IRO-010 ensures reliability by preventing instability, uncontrolled separation, or Cascading outages.  This 
is done by ensuring each Reliability Coordinator has data and information to plan, monitor, and assess 
its area.

• TOP-003 ensures each Transmission Operator (TO) and Balancing Authority (BA) has data and 
information needed to plan, monitor, and assess its area.

• These standards updated with:

▪ Including IBR-specific data and 
parameters.

▪ Clarifying model submission
requirementss.

Project 2022-02 Other Updates
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Project 2020-06 defined the following terms, which have passed industry ballot:

Model Verification

The process of confirming that model structure and parameter values represent the equipment or facility 
design and settings by reviewing equipment or facility design and settings documentation.

Model Validation

The process of comparing measurements with simulation results to assess how closely a model’s 
behavior matches the measured behavior.

Project 2020-06 Definition Updates
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Purpose:

To verify and validate dynamic models used to assess Bulk Electric System (BES) reliability represent in-
service equipment.

• Updated standard will incorporate MOD-027 requirements; MOD-027 will be retired.

• This standards applies to the following facilities

▪ Synchronous generators 

▪ Dynamic reactive resources 
greater than 20 MVA

▪ HVDC systems

▪ Inverter-Based Resources

Project 2020-06 MOD-026 Updates
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Requirements:

• Each Transmission Planner (TP) and Planning Coordinator (PC) to develop dynamic model requirements, 
including those for acceptable Electromagnetic Transient (EMT) models and provide these to Generator 
Owner (GO) and Transmission Owner (TO).  These requirements will be used to assess acceptability of 
submitted models. (Exemptions for legacy GOs)

• Generator Owner (GO) and Transmission Owner (TO) shall provide this information, including Model 
Verification and Model Validation information for any new or updated facilities to its Transmission 
Planner (TP). 

• Transmission Planner (TP) shall review, and communicate whether it accepts or declines the dynamic 
model information.  If declined, entities will work together to resolve model issues. 

Project 2020-06 MOD-026 Updates
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Attachment 1 provides requirements for dynamic models and associated functions

Project 2020-06 MOD-026 Updates
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Purpose:

To establish a process for system model validation to achieve and maintain model accuracy.

Requirement:

• Each Planning Coordinator to validate steady-state and dynamic planning System model developed in 
accordance with MOD-032.

• Validation performed by comparing planning System model to:

▪ State estimator case(s) or other Real-time data sources for steady-state models.

▪ Actual System behavior obtained from dynamic local event data for dynamic models.

• Planning Coordinator to determine any unacceptable performance differences and resolve these 
differences. 

Project 2021-01 MOD-033 Updates
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Operational Studies Potential Updates:

• Revise definitions (Real-time Assessment, Operational Planning Analysis, Balancing Contingency Event) to include 
IBR performance and sudden IBR output reduction.

• TOP Standards:

▪ Require entities to utilize IBR performance as captured via updated modeling standards.  IBR performance to 
inform generation-load-interchanges as well as Operating Plans.

• IRO, FAC, PRC Standards:

▪ Require Reliability Coordinators to utilize IBR performance information to identify Operating Limit exceedances 
as well as Transmission and Generation outages.

▪ Require Reliability Coordinators to utilize IBR performance information to determine stability limits, Contingency 
events, and responses to Remedial Action Schemes

Milestone 4 SARs
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Planning Studies Potential Updates:

• Revise TPL-001 Standard or create new Standard to update Planning Models.  These updated Planning Models will 
include IBRs as required in updated Standards from Milestone 3.

• Ensure grid stress performance conditions are updated where necessary.

• Planning assessments to capture 
IBR performance under these 
conditions, and to include 
ride-through performance.

Milestone 4 SARs
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• New projects to be developed for Milestone 4 Standards updates.  

• Milestone 4 SARs to be posted mid-August for industry comment.

• Call for nominations for Milestone 4 Drafting Teams!

• Looking for individuals from utilities, Regions, and vendors with expertise in planning 
and operational studies with IBRs.

Milestone 4 Timeline
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• NERC 2020-06 Project Page (link)

• NERC 2021-01 Project Page (link)

• NERC 2022-02 Project Page (link)

• Dynamic Modeling Recommendations (link)

• FERC Order 901 (link)

• Standards Development Work Plan in Response to FERC Order No. 901 (link)

• Project 2022-02 Uniform Modeling Framework for IBR and Project 2021-01 System Model Validation with IBRs 
Industry Joint Webinar Recording (link)

• ​​​Industry Enga​gement Workshop for Reliable IBR Integration and Milestone 3 of FERC Order 901 Slides and 
Recording (link)

Resources

https://www.nerc.com/pa/Stand/Pages/Project-2020_06-Verifications-of-Models-and-Data-for-Generators.aspx
https://www.nerc.com/pa/Stand/Pages/Project_2021-01_Modifications_to_MOD-025_and_PRC-019.aspx
https://www.nerc.com/pa/Stand/Pages/Project2022-02ModificationstoTPL-001-5-1andMOD-032-1.aspx
https://www.nerc.com/pa/RAPA/ModelAssessment/Documents/Dynamic%20Modeling%20Recommendations.pdf
https://elibrary.ferc.gov/eLibrary/filelist?accession_number=20231019-3157&optimized=false
https://www.nerc.com/pa/Stand/Documents/Standards%20Development%20Mapping%20of%20FERC%20Order%20901%20Directives%20and%20Other%20Guidance%20to%20Standards%20Development%20Project_08082024.pdf
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fnerc.webex.com%2Fwebappng%2Fsites%2Fnerc%2Frecording%2F4105366c494b103ebb47ba3e733d4633%2Fplayback&data=05%7C02%7Csandhya.madan%40nerc.net%7C45dc2bc92a10435cbaff08ddcddac5ef%7Ca2d34bfabd5b4dc39a2e098f99296771%7C0%7C0%7C638893061726080034%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=WFuV1Bz9NuAwt47N6eGKKxtmMdxRGhJ4FkH%2B8knH%2BWQ%3D&reserved=0
https://www.nerc.com/pa/Stand/Pages/Standards-Under-Development.aspx
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Resources

Announcement
Registration Process for Category 2 Generator Owner and Generator Operator Inverter-Based Resources Webinar Resources Now Available 

Click here for: Slide Presentation| Webinar Recording| IBR Initiative Quick Reference Guide | Candidate for Registration Quick Reference Guide | Joining 
the ERO Enterprise |Expanding Your Registration

On July 14, 2025, NERC hosted an informational webinar on the Registration Process for Category 2 Generator Owner (GO) and Generator Operator (GOP) 

Inverter-Based Resources (IBRs). This webinar introduced the registration process for owners and operators of non-Bulk Electric System IBRs with 

aggregate nameplate capacity ≥20 MVA connected at a voltage ≥60 kV that are  required to register with NERC and adhere to its Reliability Standards. 

NERC has developed a process to register these Category 2 GOs and GOPs by May 15, 2026. 

The informational webinar was designed to focus on the registration process for Category 2 GOs and GOPs, including the new functionality in the 

Centralized Organization and Registration ERO System (CORES), and included an update on the IBR Initiative Milestones and Resources,  and an overview 

of the Electricity Information Sharing Analysis Center (E-ISAC).

The webinar agenda included: 

• IBR Initiative Milestones and Work Plan Overview

• E-ISAC Overview

• Registration Process

• Centralized Organization Registration ERO System (CORES)

• Question and Answers

NERC also released new infographics to support entities in IBR Registration Initiative. For newly identified entities, the Joining the ERO 
Enterprise infographic provides background on the ERO Enterprise and its mission and provides a step-by-step overview of the registration process. For 
currently registered entities, the Expanding Your Registration infographic explains how to update existing registrations in CORES to reflect new Category 2 
Generator Owner/Generator Operator responsibilities.

These resources are part of a broader effort to welcome new participants into the ERO Enterprise and provide the tools and guidance needed to support 
reliability and compliance from the start.

https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nerc.com%2Fpa%2Fcomp%2FRegistrationReferenceDocsDL%2FERO%2520Enterprise%2520Registration%2520Process%2520for%2520Category%25202%2520Generator%2520Owner%2520and%2520Generator%2520Operator%2520Inverter-Based%2520Resources.pdf&data=05%7C02%7Csandhya.madan%40nerc.net%7C583dedf2042645717ffd08ddcdf2b5bf%7Ca2d34bfabd5b4dc39a2e098f99296771%7C0%7C0%7C638893164734020680%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=0Cc%2Bo7IiqFTFsaaOK5rw9PeXW1j3esuie5BR0n%2B%2Fn10%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fyoutu.be%2FC0fDHZllj2A&data=05%7C02%7Csandhya.madan%40nerc.net%7C583dedf2042645717ffd08ddcdf2b5bf%7Ca2d34bfabd5b4dc39a2e098f99296771%7C0%7C0%7C638893164734042137%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=ExxmaVr1hjqQdJOBq%2FtR9qE7XESt7MxOSwOoz7pPj88%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nerc.com%2Fpa%2FDocuments%2FIBR_Quick%2520Reference%2520Guide.pdf&data=05%7C02%7Csandhya.madan%40nerc.net%7C583dedf2042645717ffd08ddcdf2b5bf%7Ca2d34bfabd5b4dc39a2e098f99296771%7C0%7C0%7C638893164734056700%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=y1oG1AO31xjWBIEjs%2F%2F%2F3E7sGeBhRo2wtK%2ByoykbDGs%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nerc.com%2Fpa%2FDocuments%2FQuick%2520Reference%2520Guide%2520-%2520Candidate%2520for%2520Registration.pdf&data=05%7C02%7Csandhya.madan%40nerc.net%7C583dedf2042645717ffd08ddcdf2b5bf%7Ca2d34bfabd5b4dc39a2e098f99296771%7C0%7C0%7C638893164734070419%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=9Gjs84Axu0e7bsgqt04I3FWxkOXz2xNKulv48xF9J64%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nerc.com%2Fnews%2FHeadlines%2520DL%2FIBR%2520Registration%2520Infographic%2520Joining%2520The%2520ERO%2520Enterprise.pdf&data=05%7C02%7Csandhya.madan%40nerc.net%7C583dedf2042645717ffd08ddcdf2b5bf%7Ca2d34bfabd5b4dc39a2e098f99296771%7C0%7C0%7C638893164734260017%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=brN9PIxSYFW0rzmlCtABSjtmShMbh67fP6zgKDrtca4%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nerc.com%2Fnews%2FHeadlines%2520DL%2FIBR%2520Registration%2520Infographic%2520Joining%2520The%2520ERO%2520Enterprise.pdf&data=05%7C02%7Csandhya.madan%40nerc.net%7C583dedf2042645717ffd08ddcdf2b5bf%7Ca2d34bfabd5b4dc39a2e098f99296771%7C0%7C0%7C638893164734260017%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=brN9PIxSYFW0rzmlCtABSjtmShMbh67fP6zgKDrtca4%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nerc.com%2Fnews%2FHeadlines%2520DL%2FIBR%2520Registration%2520Infographic%2520Expanding%2520Your%2520Registration.pdf&data=05%7C02%7Csandhya.madan%40nerc.net%7C583dedf2042645717ffd08ddcdf2b5bf%7Ca2d34bfabd5b4dc39a2e098f99296771%7C0%7C0%7C638893164734279748%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=WKQt7WLM%2F6AoHFGYAB7is05l%2Bglb4X%2BxEhB%2FVmUKi6E%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.eisac.com%2Fs%2F&data=05%7C02%7Csandhya.madan%40nerc.net%7C583dedf2042645717ffd08ddcdf2b5bf%7Ca2d34bfabd5b4dc39a2e098f99296771%7C0%7C0%7C638893164734294691%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=PZ%2FgUs4Zln8hqefLG7sQ18cIIr%2F%2FqX0g9PUx19xNoM8%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nerc.com%2Fnews%2FHeadlines%2520DL%2FIBR%2520Registration%2520Infographic%2520Joining%2520The%2520ERO%2520Enterprise.pdf&data=05%7C02%7Csandhya.madan%40nerc.net%7C583dedf2042645717ffd08ddcdf2b5bf%7Ca2d34bfabd5b4dc39a2e098f99296771%7C0%7C0%7C638893164734308530%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=yFapmSSO6Y9l3WZnJNYttUUNsoGpPafRAYBXY20L%2FxU%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nerc.com%2Fnews%2FHeadlines%2520DL%2FIBR%2520Registration%2520Infographic%2520Joining%2520The%2520ERO%2520Enterprise.pdf&data=05%7C02%7Csandhya.madan%40nerc.net%7C583dedf2042645717ffd08ddcdf2b5bf%7Ca2d34bfabd5b4dc39a2e098f99296771%7C0%7C0%7C638893164734308530%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=yFapmSSO6Y9l3WZnJNYttUUNsoGpPafRAYBXY20L%2FxU%3D&reserved=0
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nerc.com%2Fnews%2FHeadlines%2520DL%2FIBR%2520Registration%2520Infographic%2520Expanding%2520Your%2520Registration.pdf&data=05%7C02%7Csandhya.madan%40nerc.net%7C583dedf2042645717ffd08ddcdf2b5bf%7Ca2d34bfabd5b4dc39a2e098f99296771%7C0%7C0%7C638893164734322289%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=yJcKsL7KWhC46J45uoHkjCOvKiRQQoil6aTozYjYhyk%3D&reserved=0
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Questions and Answers
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Modernization of Standards 

Processes and Procedures (MSPP) 

Task Force

Brett Kruse

Todd Lucas

NPCC

August 7, 2025
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Guiding Principles

Re-envision a modernized standard 

development process to address evolving 

risks.

Transform and Modernize the Process

Identify areas of opportunity and 

recommendations to save time and remove 

redundant steps in the current process.

Create Efficiencies

Provide clear opportunities for stakeholder 

input, due process, openness, and balance of 

interests.

Develop a Trusted Process
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Activities to Date

Stood Up 

Task 

Force

Opportunities 

Developed

March April May - June May - July July

Industry 

Feedback 

Survey

White 

Paper 

Posted for 

Comment

April 

Workshop

June

June 

Workshop
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Potential Improvement Opportunities

Standards Initiation

● Implement a biannual 

review and 

prioritization process

● Centralize the process 

through the Reliability 

and Security Technical 

Committee

Standards Development

● Form a new group or panel 

to coordinate standards 

drafting with AI assistance

● Outsource standards 

drafting

● Implement incremental 

process changes

Balloting

● Create a standing ballot 

body

● Implement a notice and 

comment process for 

proposed standards

● Implement incremental 

changes to Registered Ballot 

Body framework



RELIABILITY | RESILIENCE | SECURITY49

White Paper Roll-out and Engagement

July 21

Industry Webinar

July 22

Public Comment 
Period Open

Week of 
August 4

“Drop-in” Q&A 
Sessions

August 27

Public Comment 
Period Closes

July-August

Industry Outreach (Regional Entity events, 
NERC Standing Committees, MRC, Board, 

task force outreach etc.)
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MSPPTF Timeline
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Key Resources

• Resources and forthcoming engagements are posted
on the MSPPTF webpage (under the Initiatives tab NERC

homepage).

• Link to the whitepaper Standard Process Improvements White

Paper and the feedback form MSPPTF Potential Improvement

Opportunities Industry Feedback Questionnaire

• Several resources are available to keep industry and
stakeholders informed throughout this critical project:
▪ MSPP FAQs

▪ MSPPTF External Engagements

• The MSPPTF publishes a monthly update at the
beginning of each month to provide an overview of
recent activity and upcoming work.

Monthly Update

https://www.nerc.com/gov/bot/Pages/MSPP.aspx
https://www.nerc.com/Pages/default.aspx
https://www.nerc.com/Pages/default.aspx
https://www.nerc.com/gov/bot/MSPP/MSPPTF%20White%20Paper%20-%20July%202025.pdf
https://www.nerc.com/gov/bot/MSPP/MSPPTF%20White%20Paper%20-%20July%202025.pdf
https://i2toani4mb4.typeform.com/to/rRYmI0wX
https://i2toani4mb4.typeform.com/to/rRYmI0wX
https://www.nerc.com/gov/bot/MSPP/MSPPTF%20FAQs.pdf
https://www.nerc.com/gov/bot/MSPP/MSPPTF%20External%20Engagements.pdf


RELIABILITY | RESILIENCE | SECURITY52

Questions and Answers

Questions?
Email mspp@nerc.net 

mailto:mspp@nerc.net


Resume at 10:55 AM

BREAK

PUBLIC 53
NPCC Reliability Forum

August 7, 2025



NERC Milestone 3 Updates

Ryan D. Quint, PhD, PE
President and CEO, Elevate Energy Consulting

President and Chief Engineer, GridStrong

IBR Modeling, Model Verification, and Model Validation

August 2025
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The Elevate Team



• These views reflect the insights of Elevate and do not necessarily reflect the views of our 
partners and clients. 

• These views reflect learnings from working on many IBR plant models across multiple 
Regions and entities, and do not reflect any one site or entity.

• These views should not be interpreted as compliance advice; they are solely for the 
purpose of discussion and elevating industry.
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Disclaimers



NERC Activities
Order 901 Milestone 3 Updates and Related Efforts
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• Detailed and accurate modeling

• Reflecting as-left facility settings

• Comprehensive IBR modeling req’s

• Adequate proof of conformance

• Positive sequence library model

• Positive sequence user-defined model (UDM)

• Electromagnetic transient (EMT) model

• Site-specific models, verified by OEM

• Benchmarking across models

• List of unacceptable models
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NERC Dynamic Modeling Recommendations 

Source: NERC Recommendations

https://www.nerc.com/pa/RAPA/ModelAssessment/Documents/Dynamic%20Modeling%20Recommendations.pdf
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Order 901 Milestone 3 Standards Projects



• Not a lot of MOD-033 requirements changing
• Enhancing guidance, technical rationale, etc., for the “how”
• Incorporates data sources from PRC-002 and PRC-028 for real-time data access
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Order 901 Milestone 3 Standards Projects
Project 2020-06

MOD-026
MOD-027

Project 2022-02

MOD-032
TOP-003
IRO-010

Project 2021-01

MOD-033

Verifications of Models and Data for Generators

Uniform Framework Model for IBRs

System Model Validation with IBRs

• Combining MOD-026-1 and MOD-027-1
• Created NERC definitions for IBR, Model Verification, and Model Validation
• Addresses registered IBRs and synchronous generators
• Adds EMT modeling requirements (commissioned IBRs after effective date; TPs identify legacy assets)
• GO/TO conduct model verification, model benchmarking
• Validation of models with actual disturbance monitoring data from PRC-002 and PRC-028

• ERO-approved criteria for acceptable models; uniform model framework for data sharing and model
development

• Developed DER definition
• MOD-032: replace LSE with DP, ERO criteria for acceptable models, includes unregistered IBR and DER data

exchange, modifications to Attachment 1
• TOP-003 and IRO-010: IBR-specific data and parameters, acceptable models,
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Milestone 3 Initial Ballots

• Initial ballots failed (not uncommon)

• Drafting teams currently working on subsequent revisions

• November deadline approaching – will NERC ROP 321 process be needed?
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Model Verification and Validation Definitions



• SAR endorsed by NERC RSTC

• Approved by NERC SC and assigned to EMT project

• “Medium Priority” project

• Modify FAC-001 and FAC-002 for IBR Risks
o Enhancements to interconnection requirements (TOs)

o IBR conformity assessments via studies (TPs and PCs)

o IBR facility commissioning requirements (GOs)

NERC IRPS SAR: FAC-001 and FAC-002

https://www.nerc.com/pa/Stand/Project202204EMTModelingDL/2022-04%20FAC-001%20and%20-002%20SAR_121124.pdf

https://www.nerc.com/pa/Stand/Project202204EMTModelingDL/2022-04%20FAC-001%20and%20-002%20SAR_121124.pdf


NERC Project 2022-04 EMT Modeling

• Modifying NERC FAC-002, MOD-032, 
and TPL-001 to include EMT modeling 
and study requirements

• FAC-002 revisions underway
o EMT model requirements

o Process for collecting models, 
independent of studies

o EMT model review process 

o Process for determining if EMT studies 
are needed (“screening”)
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Modeling-Related Alerts and Reports

Level 2 Alert on IBR Model Quality 
Deficiencies (June 2024)

here

Report on Level 2 Alert on IBR Model 
Quality Deficiencies (April 2025)

here

Level 3 Alert on IBR Performance and 
Modeling (May 2025)

here

https://www.nerc.com/pa/rrm/bpsa/Alerts%20DL/NERC%20Alert%20Level%202%20-%20Inverter-Based%20Resource%20Model%20Quality%20Deficiencies.pdf
https://www.nerc.com/pa/rrm/bpsa/Alerts%20DL/Inverter-Based_Resource_Modeling_Deficiencies_Aggregated_Report.pdf
https://www.nerc.com/pa/rrm/bpsa/Alerts%20DL/Level%203%20Alert%20Essential%20Actions%20IBR%20Performance%20and%20Modeling.pdf


• Models should be accurate, detailed, and represent or expected or as-built facilities.

• Industry-approved standard library positive sequence models are sufficient for use in 
Interconnection-wide base case creation. 

• Equipment-specific, user-defined models should be used for detailed reliability studies (e.g., 
interconnection studies, local reliability studies); should be accepted by TP or PC if usability 
requirements are met.

• TPs and PCs should stablish clear, consistent, detailed, and comprehensive modeling requirements 
aligned with NERC recommendations and FERC GIP; include model quality check.

• TPs and PCs should require standard library model, equipment-specific UDM, electromagnetic 
transient (EMT) model, and supporting documentation from each generator.

• GOs should coordinate with inverter and PPC manufacturers, TPs, and PCs to meet model 
requirements; provide proof of conformance with requirements. 

• GOs should maintain an accurate and representative model throughout the lifecycle of the project. 

• An updated set of dynamic models should be included in the next TP and PC annual model updates. 
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Level 2 Alert Recommendations
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NERC Report on Model Deficiencies (April 2025)

Source: NERC Report

https://www.nerc.com/pa/rrm/bpsa/Alerts%20DL/Inverter-Based_Resource_Modeling_Deficiencies_Aggregated_Report.pdf


• GOs indicated that requested data was not readily available

• NERC expressed concerns with “lack of knowledge” of IBR plant setup and operating 
characteristics and “failure to improve data acquisition and management processes” 

• Systemic deficiencies indicate insufficient interconnection requirements are insufficient

• Protection settings not maximized to inverter capability 

• Limitations of reactive power capability

• Inconsistent data across sources – as-left settings, reported data, submitted models, 
interconnection-wide base cases 

• Recommendations 
o TPs and PCs should enhance model requirements and quality check processes to mitigate deficiencies

o Level 3 Alert on IBR performance and modeling
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Level 2 Alert Key Findings from NERC



• Reporting required by August 18, 2025

• Essential Actions*
o TOs, TPs, and PCs:

▪ Enhance criteria and policies with additional technical details and 
IBR-specific performance criteria

▪ Enhance modeling and study practices; include model quality 
verifications

▪ Perform detailed review of currently operating IBRs to 
understand performance and model accuracy issues

oGOs:
▪ Ensure models used for design are submitted to TPs and PCs; 

accurate and high-fidelity
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Level 3 Alert on IBR Performance and Modeling

Level 3 Alert on IBR Performance and 
Modeling (May 2025)

here

* See Alert for more details regarding each Essential Action

https://www.nerc.com/pa/rrm/bpsa/Alerts%20DL/Level%203%20Alert%20Essential%20Actions%20IBR%20Performance%20and%20Modeling.pdf
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IEEE 2800-2022 and IEEE P2800.2

The What The How Implementation



How This Impacts Industry
Drivers and Activities



• IEEE 2800-2022 Requirements

• Requirements for PSS/Models

• Requirements for PSCAD Models

• IBR Facility Study Considerations

• Procedures for Material Modifications

• Etc.

Goal: Clear expectations for 

interconnection customers!
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Clear and Effective Requirements

ISO NEW ENGLAND PLANNING PROCEDURE NO. 5-6

https://www.iso-ne.com/static-assets/documents/rules_proceds/isone_plan/pp05_6/pp5_6.pdf


73

Steps to Ensure Accurate and Quality Models

Steps for GOs to follow to ensure they meet NERC requirements and recommendations

Start with the 
as-left settings 
– attestations 
from OEMs, 
actual field 
parameters 
extracted from 
HMI, pulled 
relay records, 
etc.

1

Gather and 
identify the 
latest “active” 
models across 
platforms (e.g., 
PSSE UDM, 
PSSE standard 
library, PSCAD, 
TSAT).

Perform model 
verification to 
verify that the 
model matches 
the as-left 
configuration, 
protection, 
and control 
settings.

Verify that 
models match 
across 
platforms 
structurally, 
control modes, 
settings, 
parameters, 
etc. 

Perform 
rigorous model 
quality tests 
and model 
benchmarking 
across all 
applicable 
models.

Tune the IBR 
plant models if 
deficiencies 
are identified; 
iterate until 
accuracy 
matches are 
obtained.

Follow TP and 
PC processes 
for sharing 
models and/or 
making site 
modifications, 
if needed.

2 3 4 5 6 7



• Inconsistencies between data source:
• Inverter documentation, as-left settings, specification sheets, narratives, etc.
• OEM-supplied information

• Relay .rdb files
• Dynamic models (PSS®E, PSCADTM, TSATTM) discrepancies or omissions
• Version control issues

• Inabilities to easily extract useful information from IBR units
• Room for human error

• Need machine readable files/forms, computer vision to identify inconsistencies
• Standardized framework encouraged

• Errors exist in protection settings, imagine errors in inverter settings
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As-Lefts: Inconsistencies in Data



• Flat run issues across SCRs – unstable from the beginning

• Incorrect ride-through mode set

• Models do not include the same controls as the hardware

• Frequency response or voltage control parameters do not match as-lefts

• Model trips during expected ride-through events

• Inappropriate dynamic response during tests – poor response, unstable, etc.

• Many models with unclear labeling – uncertainty in what is “active model”

• Lack of documentation
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Common Deficiencies and Modelling Issues 



Elevate-GridStrong Automated Model Quality Assessment Tool 76

IBR Resource

Inverter BOP relays PPC

.IBR file*

**OEM auto-translator will 
utilize the .IBR file and auto-
translate and create the 
necessary files (.dyr, .txt, etc.) 
that will be read in by the 
appropriate simulation software 
(PSCAD, PSSE, TSAT).

.dyr, 
.txt

OEM auto-
translator**

*Encrypted password protected 
standardized file which includes 
framework for all IBR 
parameters, data can flow two 
ways and remains on the cloud  
for entities (GOs ISO, OEMs, 
consultants…) to access. (Not all 
data is accessible to all entities)

The various IBR plant 
models need to reflect 
and represent the as-left 
IBR plant components 
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Types of MQT

Model Quality Test

Checklist Performance
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Model Quality Automation

Check pre- vs. post-modification results.
Compare simulations 

Capture findings from every test.
Compile MQT report 

Run all tests via web interface on vitrual computers. 
One click, minimize, and wait.

Perform MQT tests 

Overlay responses from each simulation model 
(PSSE, PSCAD, TSAT) with auto-conformance checks.

Benchmark results 

……

Secure Virtual Computer Lab 

Interactive plots with 
analytics built in

Report

Choose a RegionModel Package



• After performing the MQT Tests and system studies

• As-left settings should REFLECT the model parameters that were 
tuned to ensure stability

• Otherwise, what is the point? Avoid this:
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Model Versus As-Left Equipment

MATCH?

As-Lefts in the Field

Model Parameters in Simulation



Concluding Remarks



• IBR model requirements at ISO and NERC level evolving

• IBR model quality review processes also evolving

• Changes to IBR plant (controls, protections, settings, etc.) require model
updates; have downstream NERC standards impacts as well (PRC, MOD, etc.)

• Model benchmarking requirements across models

• Careful IBR model development, verification, and validation

• Automation to expedite and reduce areas for error

• High trust and confidence in modelers – expertise across platforms matters
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What’s Next?



• Level 2 Alert on IBR Model Quality Deficiencies (June 2024) – here

• Report on Level 2 Alert on IBR Model Quality Deficiencies (April 2025) – here

• Level 3 Alert on IBR Performance and Modeling (May 2025) – here

• NERC Standards Under Development – here

• FERC Order 901 Summary Graphic of Milestone 3 (as of July 2025) – here

• FERC Order 901 Summary Information of Milestone 3 (as of July 2025) – here

• Project 2020-06 Verification of Models and Data for Generators – here

• Project 2021-01 System Model Validation with IBRs – here 

• Project 2022-02 Uniform Modeling Framework for IBR – here

• Project 2022-04 EMT Modeling – here 
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NERC References

https://www.nerc.com/pa/rrm/bpsa/Alerts%20DL/NERC%20Alert%20Level%202%20-%20Inverter-Based%20Resource%20Model%20Quality%20Deficiencies.pdf
https://www.nerc.com/pa/rrm/bpsa/Alerts%20DL/Inverter-Based_Resource_Modeling_Deficiencies_Aggregated_Report.pdf
https://www.nerc.com/pa/rrm/bpsa/Alerts%20DL/Level%203%20Alert%20Essential%20Actions%20IBR%20Performance%20and%20Modeling.pdf
https://www.nerc.com/pa/Stand/Pages/Standards-Under-Development.aspx
https://www.nerc.com/pa/Stand/Documents/FERC%20Order%20901%20Milestone%203%20Projects.pdf
https://www.nerc.com/pa/Stand/Documents/FERC%20Order%20No.%20901%20Summary%20of%20Milestone%203_Standards%20Development%20Update.pdf
https://www.nerc.com/pa/Stand/Pages/Project-2020_06-Verifications-of-Models-and-Data-for-Generators.aspx
https://www.nerc.com/pa/Stand/Pages/Project_2021-01_Modifications_to_MOD-025_and_PRC-019.aspx
https://www.nerc.com/pa/Stand/Pages/Project2022-02ModificationstoTPL-001-5-1andMOD-032-1.aspx
https://www.nerc.com/pa/Stand/Pages/Project2022-04EMTModeling.aspx


Ryan D. Quint, PhD, PE
President and CEO

Elevate Energy Consulting
ryan.quint@elevate.energy



Electronic Modeling Lessons 

Learned & Challenges for 

Inverter-Based Resources

Todd Chwialkowski
Director, Transmission Regulatory & Compliance

EDF power solutions North America
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Agenda

• Introduction to EDF power solutions North 
America

• Generator Requirements

• Improving Accuracy and Reliability

• Lessons Learned
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EDF power solutions
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EDF power solutions North America specializes in low-carbon power 

generation, storage, and energy management solutions that create 

value—from origination to operation—to help customers reduce 

long-term energy costs, increase resiliency, and achieve sustainability 

goals.

As owner-operators of one of the largest clean energy portfolios on the 

continent, and with deep experience developing and operating low-

carbon energy assets, we bring a full-suite of solutions for grid-scale, 

distribution-scale, asset optimization, and onsite power production. 

Our outstanding capabilities allow us to utilize our in-house experts, 

providing maximal efficiency and end-to-end oversight of any size of 

energy project. 

23 GW 
developed

16 GW 
service contracts

43 GW
pipeline

1,600 
employees

U.S., Canada, 
and Mexico

Est. 1987

as of 12/31/24



Wind

Solar

Solar + Storage

EDF power solutions in the Northeast
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EDF power solutions’ Grid-Scale and Distribution-

Scale Generation Covers North America



IBR Model Technical Overview: Types of Models
In general, IBRs are required to submit two types of models to ISOs and TPs: 
Positive Sequence Model and Electromagnetic Transient Model

Plant models may include OEM generator model, PPC model, Shunt Reactors & Capacitors, Transformer(s) (OLTC), etc.
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Positive Sequence (RMS) Model

Used for large system planning studies, e.g. FIS 

study, System Operating Limit (SOL) study, etc.

Electromagnetic Transient Model (EMT)

More smaller area/site/equipment level studies,

e.g. TOV study, SSR study, control interaction study

PSSE      PSLF

• Steady State power 

flow model .raw

• Dynamic model 

.dyr

• Short circuit model 

.seq

TSAT

• Steady State power flow 

model .raw

• Dynamic model .dyr

• Short circuit model .seq

• On-line Dynamic 

Security Assessment 

(On-line DSA)

PSCAD

• Plant model (steady state “power flow” model)

• Detailed device controller model

• Models all frequencies and all three phases



Requirements for Inverter Based Resources (IBRs)
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Post NERC

Milestone 3:

MOD-026-2 / MOD-032-2: 

Positive Sequence Library 

and User-Defined Models, 

EMT Models +++ (FAC-

002-5: Project 2023-5)

“It is the responsibility of each 

project developer and GO to meet 

the modeling requirements 

established by the TP and PC and to 

provide adequate proof of 

conformance to the requirements. It 

is the responsibility of each GO to 

maintain an accurate model 

throughout the lifecycle of the 

project. GOs shall notify the TP and 

PC of any expected changes or 

updates (per NERC FAC-002) for in-

service equipment and submit 

updated models accordingly.”

Prior to FERC Order 

901, NERC Milestone 3:

FAC-002 / MOD-026 / 

MOD-027 / MOD-032: 

Positive Sequence Library 

and User-Defined Models

WHY IS THIS IMPORTANT? EMT models will provide 

better quality and accuracy—but are not always available!



Requirements for IBRs: NERC & ISOs
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NERC & EROs PSSE Generic PSSE UDM PSLF PSCAD TSAT MQT

NERC (MOD-026-2 / 

MOD-032-2)
✓ ✓ x ✓ x ✓

Regions PSSE Generic PSSE UDM PSLF PSCAD TSAT MQT

NYISO ✓ x x ✓ x same as ISO-NE, PJM

ISO-NE ✓ x x ✓ ✓ Tests as per PP5-6

CAISO x x ✓ (library models only) ✓ x x

ERCOT ✓ ✓ x ✓ ✓ ✓

PJM ✓ x x ? x Flat Start and Bump Test

MISO ✓ x x ✓ ✓ Flat Start and Bump Test

SPP ✓ ✓ x ✓ ✓ Flat Start and Bump Test

Puerto Rico ✓ ✓ x ✓ x

Hawaii HECO ✓ ✓ x ✓ x
PSSE PSCAD Simulation 

testing

TVA ✓ x x ✓ x

IESO ✓ x ✓ x

Hydro Quebec ✓ ✓ x EMTP RV x

AESO ✓ x * Optional as of now x

Other Entities

WECC x x ✓ (library models only) ✓ x x

Electronic Modeling Lessons Learned & Challenges for Inverter-Based Resources  |  EDF power solutions

WHY IS THIS IMPORTANT? NERC has high-level requirements; ISOs develop 

actual requirements for interconnection through generation & USE the models.



IBR Plant Model Overview: Components of 
the Plant Model
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IBRs are required to submit plant models: Tuned IBR Unit Model, Tuned PPC Model, & BOP Model

OEM Provided

(3rd Party Engineering)

Tuned IBR Unit Model Tuned PPC Model Balance of Plant Model

Generator Owner Provided

(3rd Party Engineering)

Transformers

Protection / Control 

Settings: tuned 

specifically for the plant 

(updated during project 

stages)

PPC Unit Model: Model of 

the PPC representing the 

control design

PPC Parameters: tuned 

specifically for the 

operation of the plant 

(updated during project 

stages

Transmission Line

IBR Unit Model: model of 

the specific inverter / 

turbine (normally OEM 

provided)

Reactive 

Compensation

Collector System
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CHALLENGES

Integration of diverse models to 

develop a plant model; lack of tools and 

resources [= cost]; time

Modeling new technologies and 

characteristics; lack of expertise

Verification and validation: data 

availability and quality

Standardization of modeling practices

Modeling Requirements for IBRs
Outsourcing vs. Bringing the Function In-house
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ACCOMPLISHING THE TASK

Smaller GOs: OEMs, 3rd-party engineering

Mid-sized GOs: Some in-house tasks, 

verification and validation, + OEMs, 3rd-party 

engineering

Large GOs: In-house management, 3rd-party 

engineering

WHY DOES THIS MATTER? Balancing cost, time, and 

resources = success with accurate and quality models!



Current IBRs (Legacy Generation Plants):

• P & Q capability

• Frequency and voltage ride-through capability

• Improved data monitoring and reporting (e.g. ERCOT

NOGRR-245, NERC PRC-028-1)

Basic modeling

IBRs in Development (Future Generation Plants):

• Grid support services

• P & [increased] Q capability

• Faster response to events

• Enhanced frequency and voltage ride-through capability

• Continued response over longer periods of time before

tripping

• Grid-forming vs. grid-following

Increased accuracy with modeling

Reliability & Reality:
Opportunities

93 Electronic Modeling Lessons Learned & Challenges for Inverter-Based Resources

To date, NERC and ERCOT have 

proposed retroactive implementation 

(applies to both current generation and 

future projects).

ISOs / RTOs are utilizing various 

strategies in their implementation of 

the IEEE2800-2022 requirements.



Thank you

Energy Designed for the Future.

Contact:

todd.chwialkowski@edf-re.com



Reliability Forum Survey

• Scan the QR or use link to join
oSurvey link will be provided in the

Q&A section of Microsoft Teams

PUBLIC 95

https://forms.office.com/r/rJxWEPwNXM


2025 Outreach Activities
• Reliability Forums - March, May, Aug., Oct.

• Various Reliability Topics
• Electric Vehicles, Energy Storage, Large

Loads, FERC Order 901– Data and Model
Validation

• State and Provincial Outreach Topics
• NERC and NPCC Seasonal Reliability

Assessments
• State of Reliability
• Interregional Transfer Capability Study

(ITCS)
• FERC Order 901 (September 2025)

• Regional Webinars/Workshops
• Physical and Cyber Security
• Extreme Weather Preparedness

• 2024 NPCC Northeast Gas-Electric Study

NPCC Long Term Strategy
To assure effective and efficient reduction of risks to the reliability and security of the grid

NPCC Reliability Forum
August 7, 2025
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NERC Regions Map

https://www.nerc.com/AboutNERC/keyplayers/PublishingImages/Regions%20Map.jpg


Comments/Suggestions 

Contact Us

NPCC Reliability Forums

NPCC Guidance Document

NPCC Long Term Strategy
To assure effective and efficient reduction of risks to the reliability and security of the grid

PUBLIC
NPCC Reliability Forum

August 7, 2025
97

https://www.npcc.org/contact
https://cdn.prod.website-files.com/67229043316834b1a60feba3/67229043316834b1a610038a_rsc-approved-der-ver-guidance-document-version-3.pdf
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