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Timeline of Harmonization Efforts for IBR Grid 
Codes in Europe and the United States

▪ Grid codes specify the capabilities that IBRs must have in order to reliably interconnect to the grid.  

▪ Diversity in grid codes requires multiple product designs and increase equipment costs. 

▪ Comprehensive harmonized grid code for IBRs took 20 years to develop in Europe. 

▪ The U.S. still has no harmonized grid code, some areas only apply minimal requirements as per FERC LGIA 

*NERC PRC-024-2 only sets out a protective setting requirement and not a 

performance requirement to ensure ride-through capability
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NERC Disturbance Events – Catalyst for IBR 
Standard Improvements

Source: NERC Event Reports

https://www.nerc.com/pa/rrm/ea/Pages/Major-Event-Reports.aspx
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Causes of tripping in eight NERC Disturbance Events

NERC Disturbance Events, Causes of Tripping 

Source: MISO update on IEEE2800 adoption efforts, ERCOT IBRWG Meeting Nov 2023

https://www.ercot.com/calendar/11102023-IBRWG-Meeting-_-Webex


IEEE 2800-2022 Standard

❑ The standard harmonizes Interconnection 

Requirements for Large Solar, Wind and Storage Plants 

❑ It is a consensus-based standard developed by over 

~175 Working Group participants from utilities, system 

operators, transmission planners, & OEMs over 2 years

❑ It has successfully passed the IEEE SA ballot among 466

SA balloters (>94% approval, >90% response rate) 

❑ Published on April 22, 2022 (Earth Day)

❑ Only when adopted by the appropriate authorities, IEEE 

standards become mandatory

More Info at https://sagroups.ieee.org/2800/ Available from IEEE at https://standards.ieee.org/project/2800.html
and via IEEExplore: https://ieeexplore.ieee.org/document/9762253/ 

Source: IEEE 2800,SEIA-ACP Joint Webinar, May 2022

https://standards.ieee.org/project/2800.html
https://ieeexplore.ieee.org/document/9762253/
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Source: Adopted from EPRI’s original figureSource, Jens Boemer, EPRI
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Adoption Process, Based on Current Practice

IEEE 2800 Adoption Process

Existing 

comprehensive 

req.? 

Detailed Reference

Gap Analysis & Prioritization

General  Reference

Decision on applicability date

Ref. to IEEE2800 included in 

relevant document(s)

Add ref. to IEEE2800 to relevant 

sections of existing document(s)

Develop new language to add to 

existing document(s)

Full Specification

Wait for IEEE2800.2 for 

verification procedures 

Develop new verification procedures 

leveraging IEEE P2800.2 work and existing 

practices

NO 

YES 



Decision on applicability date
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Adoption Priorities – MISO 

Attributes Roadmap Publication: https://cdn.misoenergy.org/2023%20Attributes%20Roadmap631174.pdf 

Planned for 2024

https://cdn.misoenergy.org/2023%20Attributes%20Roadmap631174.pdf


P2800.2 Summary

Title: Recommended Practice for Test and Verification Procedures for Inverter-Based 
Resources Interconnecting with Bulk Power Systems

Scope: 

▪ Defines recommended practices for test and verification procedures that should be 
used to confirm plant-level conformance of IBRs interconnecting with bulk power 
systems in compliance with IEEE Std 2800. 

▪ Applies to IBRs interconnected to transmission and sub-transmission systems

▪ May also apply to isolated IBRs that are interconnected to an alternating current (AC) 
transmission system via dedicated voltage source converter high-voltage direct current 
(VSC-HVDC) transmission facilities, e.g., offshore wind farms

▪ Includes specifications for the equipment, conditions, tests, modeling methods, and 
other verification procedures that should be used to demonstrate conformance with 
IEEE 2800

Source: Andy Hoke (NREL), IEEE 2800 Conformity Assessment Pathways, presented at ERCOT IBRWG meeting, October 2023  



Overview of conformity assessment steps in IEEE P2800.2 
Recommended Practice for Test and Verification Procedures for IBRs 
Interconnecting with Bulk Power Systems

Type Tests 

Lab or field 
tests of 

individual 
IBR unit for 

model 
verification

As-built 
Installation 
Evaluation

Verification of 
installed plant

Commissioning 
Tests

Partial field 
assessment of 

plant 
performance

Periodic Tests and 
Verifications

Post-commissioning Monitoring

Monitoring of plant performance 
during grid events

Post-Commissioning 
Model Validation

Based on commissioning 
test data

IBR Unit 
Model 

Validation

Based on 
type test 

data

IBR Plant 
Model 

Development

Based on 
validated IBR 
unit model(s) 

and balance of 
plant

IBR Plant 
Design 

Evaluation

Simulations 
to assess 

plant 
conformity to 

IEEE 2800

This is a general diagram of the process. 
Details are under development in IEEE P2800.2.

 Some variations permitted.

Design Evaluation Plant 
construction 
complete

Source: Andy Hoke (NREL), Jens Boemer (EPRI)



Potential Adoption Timeline

2800
WG 

Drafting
in Parallel 
Subgroups

Balloting and 
Recirculation

Publication

P2800.2 
Conformance 
verification

Kick-off and 
Directional 
Alignment

WG 
Drafting

in Parallel 
Subgroups

Complete 
WG Draft;

Balloting

Publication

Related 
activities

IEEE 1547.1 
is published

NERC 
IRPWG 

Guidelines

FERC GI NOPR

IEEE 1547 
Revision Kickoff

Potential 
2800 

Adoption

Potential 
2800 

Adoption

Q2-Q4 2021 Q2 2022

Current 

Phase

Q2-Q4 2022 2023

Jan 2019-

Dec 2020 2024

WG 
Drafting

in Parallel 
Subgroups

Potential 
2800 

Adoption, 
FERC 901 
and 2023, 
NERC Stds

2025

Potential 
P2800.2 

Adoption

2026 

and 

Beyond

Source: Andy Hoke (NREL), Jens Boemer (EPRI)
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FERC Order 901 and NERC Work Plan

▪ FERC Order 901 issued on October 19, 2023

▪Directs NERC to submit a detailed standards 

development plan to address IBR reliability gaps in 

four areas

‒ Data sharing

‒ Model validation

‒ Planning and operational studies

‒ Performance requirements

▪ Informational filing due by January 17, 2024

▪New or modified standards to be submitted by 

November 2026
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NERC Order 901 Response Milestones

1. Submission of Order No. 901 Work Plan – Completed: 01/17/2024

2. Development and filing of Reliability Standards to address 

‒ Disturbance Monitoring Data Sharing, 

‒ Performance Requirements, and 

‒ Post-Event Performance Validation for Registered IBR

3. Development and filing of Reliability Standards to address 

‒ Data Sharing and Model Validation for all IBR – Proposed completion: 11/4/2025 

4. Development and Filing of Reliability Standards to Address 

‒ Planning and Operational Studies Requirements for all IBR Proposed completion: 11/4/2026

Proposed completion: 11/4/2024
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NERC High Priority Projects 

Completed by the End of 2024

2020-02

Modifications to PRC-024 

(generator ride-through)

2021-03

Modifications to CIP-002 (TOCC)

2021-07

Extreme Cold Weather

2021-04

Modifications to PRC-002 (data 

sharing)

2016-02

Virtualization

2023-07

TPL-001 Extreme Weather

2023-02

Performance of IBRs

2023-03

Internal Network Security

2022-03

Energy Assurance (Operations)

2023-04

CIP-003 Low Impact Criteria

2023-06

Physical Security

11 high priority projects after reprioritization
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NERC Medium to Low Priority Projects 

Completed by 2025 and Beyond

2022-05

CIP-008

2020-06

Verification of Model and Data for 

Generators

2021-01

Verification and data reporting for 

active and reactive power

2023-01

EOP-004 IBR Event Reporting

2017-01

Modifications to BAL-003-1.1

2019-04

Modifications to PRC-005-6

2021-02

Modifications to VAR-002-4.1

2021-08

Modifications for FAC-008

2022-01

Reporting ACE Definition and 

Associated Terms

2022-02

MOD-032, TPL-001 Footnote 

13d

2022-04

EMT Models in NERC MOD, 

TPL, FAC Standards

2023-05

FAC-001/FAC-002 DER

2023-08

MOD-031 Demand and Energy

13 medium and low priority projects after reprioritization
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Conclusions

▪ Developers will build plants to existing minimum requirements. 

▪ To maintain reliability with higher shares of IBRs comprehensive 

interconnection requirements are needed, incentivizing IBRs with 

state-of-the-art capabilities

▪ Adoption of IEEE2800 can provide harmonized set of 

interconnection requirements as well as uniformity and enhanced 

performance of the future IBR fleet.

▪ FERC Order 901 also recognizes this need for comprehensive IBR 

performance requirements and NERC Standards will follow.

▪ Important to actively participate in industry forums: 

‒ NERC Standard Drafting Teams

‒ IEEE P2800.2, 

‒ NERC IRPS 
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THANK 

YOU

Julia Matevosyan

julia@esig.energy
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