
RELIABILITY | RESILIENCE | SECURITY

BPS-Connected Inverter-Based 

Resource Modeling
ESIG Webinar: Session 10

Ryan D. Quint

Lead Engineer, Advanced System Analytics and Modeling

April 2020



RELIABILITY | RESILIENCE | SECURITY2

NERC Disturbance Reports 
of Solar PV Events
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NERC Reliability Guidelines
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NERC Reliability Guidelines
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• Topics:
▪ Findings from NERC Alerts

▪ Industry efforts updating dynamic 
models

▪ WECC Solar Modeling Advisory Group

▪ Challenges with MOD-026/-027

▪ Growing need for EMT modeling

▪ Needed improvements to 
interconnection process studies

▪ IRPTF stability studies

• Currently undergoing approvals by 
NERC PC/OC (RSTC)

BPS-Connected Inverter-Based 
Resource Modeling and Studies
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Key Takeaways:

• Units not responding

• Majority of units using momentary 
cessation

• ALL models received were DEFICIENT

• Efforts underway to updated models 
under CAISO BPM processes

Southern California Edison Modeling 
Updates (September 2019)
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• TPs and PCs reported…
o Lack of inverter data prior to NERC Alert process (“trust the model”)

– No means of verifying if dynamic model matches reality

o Minimal updates provided by GOs through NERC Alert

o Widespread model quality issues – models don’t match NERC Alert data

o No/minimal “proposed” models of possible performance improvements

o Minimal outreach to GOs to get better models

– Some TPs/PCs stated outreach met with unwillingness from GO or no response

o Some being very diligent (CAISO) but with long timelines (i.e., years)

– Utilizing market rules or other requirements, not GIAs or NERC Standards 

o Minimal use of MOD-032-1 Requirement R3

o Signed off on models provided – but with notable errors 

– For example, mismatch between model and NERC Alert data

o Reliance on MOD-026/-027 to “verify” models

NERC Alert Follow-Up
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Challenges with MOD-026/-027

≠

MOD-026-1 and MOD-027-1 Verified Dynamic Models
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• IRPTF and industry discussions seeking root cause analysis –
interconnection study process and models
▪ “Inaccurate models up front = inaccurate models throughout”

• LGIP Interconnection Request

▪ Appendix 1

▪ Section 6.1: Interconnection Customer must provide “technical data called 
for in Appendix 1, Attachment A.” 

▪ LGIP, Attachment A to Appendix 1:

o Defines the technical data required for an Interconnection Request. 

o Synchronous: fairly comprehensive, provides reasonable amount of information 
to inform and verify dynamic models provided. 

o Wind: information unrelated to modeling

o Solar: blank

o Battery: blank

Pro Forma GIAs
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• REEC_B deemed unacceptable –
▪ Cannot represent momentary cessation

▪ Missing voltage-dependent current 
logic and other large disturbance 
functionality

• In WECC base case for solar PV…

▪ REEC_B = 218

▪ REEC_A = 56

• Work to do to get models updated

• Who has the responsibility to 
update these models?

Conversion from REEC_B to REEC_A
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• Increasing levels of IBRs

• More detailed studies =   
More detailed models

▪ Interconnection process

• New challenges

▪ Low short circuit strength

▪ Controller interactions 

▪ Controls stability

▪ “Grid forming” (?)

• Need for advancement
▪ Lack of industry expertise

▪ Lack of wide-area study capability

Growing Need for EMT Modeling
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• Dispatch assumptions 
▪ BPS-connected inverter-based generation

▪ Distributed energy resources

▪ Area interchanges

▪ Synchronous generation assumptions

▪ Contingency reserves, frequency responsive reserves, synchronous inertia

• Energy storage

▪ BPS-connected energy storage dispatch assumptions

▪ Distributed energy storage reflected in net loading conditions

• Drastically more variable system; 

• Increasingly complex planning assumptions

Handling High Penetration IBR 
Conditions in Planning Studies
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Get Engaged with NERC Activities

• Reliability Guidelines (here)

• NERC Inverter-Based Resource Performance Task Force (here)

• NERC Power Plant Modeling and Verification Task Force (here)

• Guideline: Recommended Performance for BPS-Connected IBR (here)

• Guideline: Improvements to Interconnection Requirements (here)

• Blue Cut Fire Disturbance Report (here)

• Canyon 2 Fire Disturbance Report (here)

• Palmdale Roost and Angeles Forest Disturbance Report (here)

• NERC Alert: Loss of Solar Resources I (here)

• NERC Alert: Loss of Solar Resources II (here)

• Summary of ERO Activities for IBR (here)

• IEEE P2800 (here)

https://www.nerc.com/comm/Pages/Reliability-and-Security-Guidelines.aspx
https://www.nerc.com/comm/PC/Pages/Inverter-Based-Resource-Performance-Task-Force.aspx
https://www.nerc.com/comm/PC/Pages/Power-Plant-Modeling-and-Verification-Task-Force-.aspx
https://www.nerc.com/comm/PC_Reliability_Guidelines_DL/Inverter-Based_Resource_Performance_Guideline.pdf
https://www.nerc.com/comm/PC_Reliability_Guidelines_DL/Reliability_Guideline_IBR_Interconnection_Requirements_Improvements.pdf
https://www.nerc.com/pa/rrm/ea/1200_MW_Fault_Induced_Solar_Photovoltaic_Resource_/1200_MW_Fault_Induced_Solar_Photovoltaic_Resource_Interruption_Final.pdf
https://www.nerc.com/pa/rrm/ea/October%209%202017%20Canyon%202%20Fire%20Disturbance%20Report/900%20MW%20Solar%20Photovoltaic%20Resource%20Interruption%20Disturbance%20Report.pdf
https://www.nerc.com/pa/rrm/ea/April_May_2018_Fault_Induced_Solar_PV_Resource_Int/April_May_2018_Solar_PV_Disturbance_Report.pdf
https://www.nerc.com/pa/rrm/bpsa/Alerts%20DL/NERC%20Alert%20Loss%20of%20Solar%20Resources%20during%20Transmission%20Disturbance.pdf
nerc.com/pa/rrm/bpsa/Alerts DL/NERC_Alert_Loss_of_Solar_Resources_during_Transmission_Disturbance-II_2018.pdf
https://www.nerc.com/comm/PC/Documents/Summary_of_Activities_BPS-Connected_IBR_and_DER.pdf
https://standards.ieee.org/project/2800.html
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