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• Key Takeaways: 
 The grid transformation is happening extremely 

quickly
 High penetrations of IBR bring unique challenges that 

must be planned for and mitigated to ensure BPS 
reliability

 Important to consider the difficulties of retrofitting
 Grid forming IBR can help BPS reliability under high 

penetrations (grid forming BESS are already available 
and in operation internationally)

Webinar 1: Intro. to Inverter-Based Resources
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• Key Takeaways: 
 The disturbance analysis process is extremely resource 

intensive and involves many organizations
 Collaboration between all stakeholders is key
 Pre- and post-fault data needs to be improved

Webinar 2: NERC Disturbance Reports and Lessons Learned
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• Key Takeaways: 
 Develop NERC standards on a risk-based approach to help 

improve IBR performance
 Considerations need to be made for existing facilities 
 Models need to match what is installed
 Comissioning process improvements have driven improvements

Webinar 3: Inverter-Based Resource Performance Issues
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• Key Takeaways: 
 Standardization of a technical minimum set of interconnection 

requirements can help all stakeholders
 Model performance and parameter attestations can improve 

interconnection process quality
 EMT requirements have already started to be implemented
 More resources and industry knowledge are needed

Webinar 4: Establishing and Enhancing Interconnection Req.
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• Key Takeaways: 
 Model requirements are needed to drive changes in 

manufacturer models
 Significant work takes place between manufacturer model and 

interconnection model
 Model usability and parameter verification will be key moving 

forward

Webinar 5: Modeling 1 – Modeling Req., Model 
Creation/Usability



RELIABILITY | RESILIENCE | SECURITY9

• Key Takeaways: 
 Great examples of model quality testing and verification are in 

place currently in some areas
 Benchmarking models between themselves and actual 

performance is not impossible, but requires significant focus
 Standardized performance requirements could help 

manufacturers and developers minimize design changes

Webinar 6: Modeling 2 – Model Quality and Benchmarking
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• Key Takeaways: 
 EMT studies are going to continue to be more essential for BPS 

reliability
 Some regions are already utilizing EMT models and studies to 

increase reliability and study special scenarios
 NERC and other Industry organizations are working to provide 

knowledge and best practices to assist in this transition 

Webinar 7: EMT, Special Studies, Interconnection Studies
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• Key Takeaways: 
 IEEE 2800-2022 can help industry create interconnection 

requirements as it provides technical minimum IBR 
performance requirements

 The interconnection process is extremely long and resource 
intensive

 Difficult to manage process time and detailed engineering work

Webinar 8: Interconnection Process
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• Key Takeaways: 
 Development of verification/validation requirements can help 

commissioning checks
 Collaboration is key, many stakeholders participate in the 

commissioning process and must understand “big picture” to ask 
the right questions and drive collaboration

 Scoping and contracting should have reliability and requirements 
in mind

Webinar 9: Commissioning
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• Key Takeaways: 
 NERC has been directed by FERC to complete modifications to its 

registration process (12 mo.), identify owners and operators of 
IBRs that are connected to the BPS (24 mo.), and complete 
registration of unregistered IBR Owners and Operators (36 mo.)

 NERC Standards are currently undergoing numerous 
enhancements to better address the nuances of IBR 

Webinar 10: IBR Registration and Reliability Standards 
Enhancements
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Motivation

490GW

430GW

312GW

357GW
Source: LBL.GOV 
Generation, Storage, and Hybrid Capacity in Interconnection Queues
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Challenges Today

Challenges
Gaps in 

interconnection 
processes

Very fast IBR 
penetration 

rate

Limitations with 
existing 

modeling tools Differing 
requirements 
for DERs and 

IBRs

Lack of specificity 
in / misapplication 
of standards and 

requirements
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Industry Response
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EMT Modeling 
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Engineering 
Resources

Improvements in 
Commissioning 

Practices

Improvements 
to FERC GIAs 

and GIPs 

Industry Adoption 
of NERC Reliability 

Guidelines

Enhanced 
Interconnection 
Requirements
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• Many IBR-related risks comes from generator interconnect process 
challenges

• Recommended FERC overhaul & modernize Interconnection Process to 
address systemic issues

• Highlighted need for significant revision to pro-forma LGIA and LGIP

• NERC has responded to FERC NOPR RM22-12-000 with a work plan
• to develop new or modified Reliability Standards that address the 

following reliability gaps related to inverter-based resources (IBR):
• data sharing; 
• model validation; 
• planning and operational studies; 
• performance requirements
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• In 2019, NERC published Reliability Guideline: Improvements to  
Interconnection Requirements for BPS-Connected Inverter-Based  
Resources

• Strong recommendations for significant enhancement to TO 
interconnection requirement per NERC FAC-001

• Modeling and study requirement per NERC FAC-002
• Pillar for IEEE 2800-2022 and NERC IBR activities

• NERC continues to see many applicable entities have not implemented 
the recommendations but instead rely on pro forma GIA with ad-hoc 
modification
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• Interconnection process challenges led to modeling and study gaps 
when assessing BPS reliability for newly connecting IBR

• NERC continues to see systemic modeling error in positive sequence 
dynamic models that are pervasive in interconnection-wide planning 
cases

• Mismatch in model vs actual performance

• EMT studies increasingly becoming necessary -> EMTTF

• NERC RSTC endorsed SAR for model quality & EMT requirement for 
FAC, MOD, TPL stds
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• NERC is supporting adoption of IEEE 2800-2022 and actively 
participate in development of 2800.2 – Testing standard
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Revised June 2022 coming soon
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In the works:

• Reliability Guideline – EMT Studies

• Reliability Guideline – Recommended Approaches to 
Interconnection Studies for BPS-Connected IBRs

• White Paper – Grid Forming Roadmap and Functional 
Specifications

• White Paper – Gap Analysis of Any IBR Related Issues Not 
Addressed by Existing NERC Standards

• White Paper – BPS-Connected IBR Commissioning Best Practices
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• Keep industry aware of our efforts underway in areas of IBR integration

• IBR initiatives are now located directly under Initiative tab on the main 
NERC webpage

• By presenting our IBR strategy at every opportunity, like this

• RGs are the most commonly downloaded doc on NERC website

• Dist. Report, webinars and joint industry webinars on IBR related topics 
are heavily advertised and have over 1000 participants dialing in

• NERC IRPS meetings have over 150 dial-in every month

• Continue to leverage industry partnership with NAGF, NATF, EPRI, 
ESIG and IEEE 2800 leadership team

•  IBR Webinar series has been well attended
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• IBR initiatives are now located directly under Initiative tab on the main 
NERC webpage
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• Project 2023-02 Performance of IBRs: Specific to IBRs to ensure that 
IBR facility owners with resources operating (based on protection or 
controls) in an unreliable and unexpected manner identify these events, 
analyze them, and determine if corrective actions

• Project 2020-02 Modifications to PRC-024 (generator ride-through): 
to ensure IBR ride-through performance

• Project 2023-01 EOP-004 IBR Event Reporting: to ensure that 
reporting of widespread inverter-based disturbances are reported to the 
ERO Enterprise

• Project 2022-04 EMT Modeling: to ensure TP/PC have the models and 
tools necessary to conduct reliability studies for IBR

• SAR – Revisions to FAC-001 and FAC-002 (IRPS work plan item 
currently underway): to ensure that the standards provide sufficient 
strength such that any performance issues that do not meet the 
established interconnection requirements are corrected
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• Elevated the inverter risk issues within the ERO risk framework
• Agile NERC Standards development activities
 Comprehensive ride-through standard
 New performance validation standard
 Additional IBR-related standards activities

• Disturbance investigation and analysis
 2022 California BESS event
 2023 Utah PV event
 2023 Texas wind event

• Level 2 NERC Alert(s) to understand extent of condition of IBR performance
 Performance issues and modeling issues (currently underway)
 IBR modeling deficiencies (planned Q4 2023)

Next Steps
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• Execute IBR Registration Work Plan
• NERC IRPS Priorities
 Interconnection studies best practices
 Commissioning best practices
 Gap analysis on NERC standards

• EMTTF Activities
 EMT modeling and studies guidance
 Repository of reference materials
 EMT Boot Camps and other industry outreach

Next Steps (cont.)
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Webinar Stats and Closeout

July 13, 2023
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• Average registration: 2421
• Average attendance: 1087
• Number of speakers/panelists: 30
• Number of organizations: 20
• Hours of content: 11
• Most Punctual: Peter Heidrich
• Least Punctual: Ryan Quint
• Recordings of all sessions will be posted on 

the NERC website 
 Slides for all sessions will be posted 
 FAQ from each session’s Q&A will be posted 

Webinar Series Quick Facts
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Feel free to reach out to us if 
interested in participating in the NERC 

IRPS or EMTTF!
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