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Purpose & 
Key Takeaways

Key Takeaways:

• FERC, NERC, and MISO have each published materials either 

directing or recommending efforts to address model quality 

issues affecting reliability

• MISO proposes requirements and a process to test and 

benchmark dynamics models used in the interconnection 

process (to become a new BPM-015 Appendix)

• Stakeholder feedback is requested on the proposed 

requirements MISO posted with today’s meeting materials

Purpose: Propose Inverter-Based Resource 
(IBR) modeling requirements and request 
stakeholder feedback
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Date Objective

June 3 Describe need and proposed requirements [Feedback] (30-45 min)

July 22 Share revised requirements and proposed implementation plan  [Feedback]

September 3 Slippage (post only or present final proposal to go to PAC)

October 8 Present requirements and implementation plan [Feedback]

November 19 Respond to stakeholder feedback 

MISO is seeking input from stakeholders to define IBR modeling 
requirements, with the goal of finalizing requirements by November 2025
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Reliability events point to modeling deficiencies that require 
industry attention 

• NERC has analyzed 10 large-scale disturbances on the 
bulk power system (BPS) that involved the widespread 
and unexpected reduction in output of inverter-based 
resources (IBR) since 2016

• These 10 disturbances totaled nearly 15,000 MW of 
unexpected IBR output reduction with approximately 
10,000 MW occurring between 2020 and 2024

• The increase of IBR-related events coincides with an 
increase in IBR penetration across the BPS

• Two contributing causes to these events are poor 
modeling and study practices to assess the performance 
of these resources

 - NERC Industry Recommendation on IBR Quality Deficiencies. Initial distribution: 

June 4, 2024 [1]. 
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[1] 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/NERC%20Alert%20Level%202%20-%20Inverter-Based%20Resource%20Model%20Quality%20Deficiencies.pdf
https://www.nerc.com/pa/rrm/bpsa/Alerts%20DL/NERC%20Alert%20Level%202%20-%20Inverter-Based%20Resource%20Model%20Quality%20Deficiencies.pdf


FERC and NERC is placing increasing focus on the 
need for accurate models

• FERC order 2023 requires three model types be submitted- UDM, EMT, Standard 
Library (WECC)

• "...sufficiently accurate and validated..."

• FERC Order 901 directs NERC to develop new or modified standards that require 
owners and/or operators to provide accurate data related to facility performance 
when connected to the BPS.  FERC noted that such data is necessary to apply 
accurate system models so interconnecting utilities can successfully plan, operate 
and analyze performance of IBRs.

• NERC SAR to revise FAC-001 and FAC-002

• “Lack of adequate benchmarking of models (e.g. positive sequence phasor domain (PSPD) and 
electromagnetic transient (EMT) models) against each other and real product performance.”

• NERC Level 3 Alert on 5/20/2025 for IBR Performance and Modeling

• Essential Action #2- Model quality and accuracy; performance tests and conformity
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MISO’s Reliability Attributes work identified IBR modeling 
improvements as a needed capability to perform the necessary 
stability analysis

• The voltage stability assessment 
recommended MISO “ensure appropriate 
model quality review procedures and tools 
are in place”

• Accurate, usable models are a pre-requisite for 
risk assessments related to IBR dynamic 
responses
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The scope of proposed modeling requirements focus on plant-
level dynamic responses during the interconnection study phase
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Type Tests 
(Unit-Level)

As-built 
Evaluation

Commissioning 
Tests

Post-
Commissioning 

Model 
Validation

Model 
Validation

(Unit-Level)

Model 
Development
(Plant-Level)

Design 
Evaluation

(Plant-Level)

The conformance assessment process is under development in standard working group IEEE P2800.2. Additional 
considerations are included such as post-commissioning monitoring, and periodic tests and verifications

IBR unit level-testing and 
model validation by 
original equipment 
manufacturer

IBR plant-level model 
development and 
evaluations

IBR plant 
verification 
of “testable” 
features

IBR plant 
model 
validation 
for 
disturbance 
events

Focus of 2025 IBR modeling requirements



To meet evolving reliability needs, MISO proposes requiring 
a “modeling package” upon interconnection request
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PSS/E Standard 
Library Model

PSS/E UDM

PSCAD

TSAT UDM

Required per Order 
2023 and NERC 

FAC-002 Revisions

Generally used 
across  processes

Sometimes used in 
interconnection, 
when applicable

Dynamic Model 
Quality and 

Performance 
Test Report

Provided to MISO 
• IBR plant that meets reasonable 

performance expectations (generally 
aligned with IEEE 2800-2022)

• Dynamic models that match each other
• Dynamic models that pass quality checks

IBR Plant Performance 
Conformity Assessment

MMWG and MTEP 
when applicable

MISO is not proposing a change to model usage. 

FERC Order 2023 requires three model types: a standard library model, UDM, and EMT model.



Model requirements contain general provisions 
related to usability, model topology, and file packaging
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• General Requirements for all 
models

• Requirements for Standard 
Library Models

• Requirements for PSS®E UDMs

• Requirements for TSAT  UDMs

• Requirements for PSCAD Models



• Initialization

• Balanced Fault Ride-Through

• Small Voltage Disturbance

• Small Frequency Disturbance

• High Voltage Ride-Through

• Low Voltage Ride-Through

• High Frequency Ride-Through

• Low Frequency Ride-Through

• Protection Verification

• Short Circuit Ratio (SCR)

MISO proposes a set of tests intended to evaluate the 
dynamic performance related to known deficiencies 
and risks
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The proposed requirements include model 
documentation, attestations, and a test report 

• Model test need to be updated at each stage when the plant controls or equipment change.

• MISO understands MOD-026 and MOD-27 are being revised and affect the “after COD” 
model verification and validation.
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Pre-Queue
Application 

Review

• Submit all plant 
models (PSSE 
standard library, 
PSSE UDM, TSAT 
UDM, and PSCAD)

• Submit model quality 
and performance test 
report for all models

Definitive 
Planning

• Update plant models, 
if needed

• Submit updated 
model quality and 
performance test 
report, if changes 
made

GIA

• Submit all final 
models

• Submit final model 
quality and 
performance test 
report

Within 60 
days of 
COD

• Submit as-built 
models

• Submit updated 
model quality and 
performance test 
report, if changes 
made

After COD

• Update plant models, 
if needed.

• Submit updated 
model quality and 
performance test 
report, if changes are 
made. 

MISO posted the proposed modeling requirements along with the June 3 IPWG 
Meeting Materials and is requesting stakeholder feedback. 

https://www.misoenergy.org/events/2025/interconnection-process-working-group-ipwg---june-3-2025/


Stakeholder Feedback Request
• MISO is requesting feedback on the Recommended IBR 

Modeling Requirements (PAC-2024-2) by June 17, 2025
• Please provide feedback on the proposed BPM-015 Appendix

• technical aspects of modeling requirements, including proposed tests

• proposed process elements for enacting IBR modeling requirements

• Feedback requests and responses are managed through 
the Feedback Tool on the MISO website: 
https://www.misoenergy.org/engage/stakeholder-
feedback/
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https://www.misoenergy.org/engage/stakeholder-feedback/
https://www.misoenergy.org/engage/stakeholder-feedback/


Questions?
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Alan Urban
aurban@misoenergy.org 

Patrick Dalton
pdalton@misoenergy.org  

mailto:aurban@misoenergy.org
mailto:pdalton@misoenergy.org


Appendix

14



Links to previous 2024 MISO presentations:

• 20240130 IPWG Item 04 IBR Performance Requirements

• 20240312 IPWG Item 04c IBR Performance Requirements IEEE 

2800 (PAC-2024-2)

• 20240502 IPWG Item 04a IBR Performance Requirements IEEE 

2800 (PAC-2024-2)
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../../20240130%20IPWG%20Item%2004%20IBR%20Performance%20Requirements.pdf
https://cdn.misoenergy.org/20240312%20IPWG%20Item%2004c%20IBR%20Performance%20Requirements%20IEEE%202800%20(PAC-2024-2)632110.pdf
https://cdn.misoenergy.org/20240312%20IPWG%20Item%2004c%20IBR%20Performance%20Requirements%20IEEE%202800%20(PAC-2024-2)632110.pdf
https://cdn.misoenergy.org/20240502%20IPWG%20Item%2004a%20IBR%20Performance%20Requirements%20IEEE%202800%20(PAC-2024-2)632698.pdf
https://cdn.misoenergy.org/20240502%20IPWG%20Item%2004a%20IBR%20Performance%20Requirements%20IEEE%202800%20(PAC-2024-2)632698.pdf


NERC surveys of GO-reported data indicate that IBR plants 
are not configured to ride-through disturbances as required
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https://www.nerc.com/comm/RSTC/IRPS/2024_NATF-EPRI-NERC_PM_Virtual_Seminar-Day_1.pdf 17

https://www.nerc.com/comm/RSTC/IRPS/2024_NATF-EPRI-NERC_PM_Virtual_Seminar-Day_1.pdf
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FERC Order 2023 – Modeling 
Directives

https://www.ferc.gov/media/order-no-
2023

Three model types 
required:
1. UDM phasor domain
2. Generic phasor domain
3. EMT
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https://www.ferc.gov/media/order-no-2023
https://www.ferc.gov/media/order-no-2023


Many of the proposed tests are tied to areas of IEEE 2800 
MISO adopted in Tariff

* Test included; analysis not explicitly 
defined.

* N/A for dynamic modeling
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No modeling requirements and testing

• No model quality checks or performance conformity 
testing

• Easy and streamlined

• Highest reliability risk

Exhaustive modeling 
requirements and testing

• Test all applicable IEEE 2800 clauses (>70 
tests)

• Lots of work on IC and MISO 
(slows/burdens process)

• Lowest reliability risk

Striking a Balance in Model Requirements 
Testing

Recommendation: Subset of tests that are most relevant and useful21



Different models are used by different processes at MISO, 
the reason for requiring four model types

Type Use MISO Model Owner

PSS/E UDM1 MMWG interconnection-
wide model

Modeling

MTEP Modeling

TSAT UDM1 DPP Generator Interconnection

PSS/E Standard Library 
Model

DPP Generator Interconnection

MTEP Modeling

Online stability analysis 
(DSAS)

Forward Reliability 
Engineering Services

MMWG interconnection-
wide model

Modeling

[1] For resource models, MISO currently only uses one OEM UDM. UDMs are also used to represent VSCs 
associated with HVDC lines. FERC Order 2023 will require submission of UDM for all generator 
interconnection requests.  
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