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Odessa Disturbance Reports

https://www.nerc.com/comm/RSTC_Reliability_Guidelines/NERC_2022_Odessa_Disturbance_Report%20%281%29.pdf

https://www.nerc.com/comm/RSTC_Reliability_Guidelines/NERC_2022_Odessa_Disturbance_Report%20%281%29.pdf
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Cause of Solar PV Reduction
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Cause of Solar PV Reduction
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Review of Affected Solar Plants

* Denotes plants that went 
into commercial operation in 
late 2020 onward

> 900 MW reduction
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• Magnitude of reduction highlights importance of ensuring all 
BPS-connected inverter-based resources are operating in a 
manner that ensures reliable operation of the BPS

• Time of Event: 7,200 8,660 MW solar PV resources in ERCOT
▪ Additional 790 3,010 MW in commissioning process

• Near Future: 25,000 28,850 MW solar PV resources with signed 
interconnection agreements in ERCOT generation 
interconnection queue between now and 2023

Growing Solar PV Portfolio
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Positive Sequence vs. EMT 
Modeling Capabilities
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Can the Models 
Recreate the Cause of Reduction?

NO

NO

NO

YES

YES
?

NO



RELIABILITY | RESILIENCE | SECURITY9

Do the Models 
Recreate the Cause of Reduction?

NO
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NO

NO

?
?
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…Synch Gen Involved? No
- Transformer differential protection
- AVR manual mode
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Do the Models 
Recreate the Cause of Reduction?

ERCOT’s answer…
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Takeaways and Recommendations
Inverter-Based Resource Modeling Moving Forward
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Takeaway #1:
EMT Modeling

Low short circuit 
strength networks 

Sub-synchronous
controls interactions

Controls interactions (plant-to-
plant and within the plant)

Controls instability

Benchmarking positive 
sequence models

Ride-through capability and 
performance analysis

Short-circuit 
current analysis

Potential protection 
system operation

Power quality 
studies

Unbalanced power 
flow studies

Very high IBR penetrations 
and islanded networks

High DER 
penetrations

Use Cases for EMT 
Studies for IBRs
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Takeaway #1:
EMT Modeling
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• Establish EMT modeling requirements now
▪ Require for all newly connecting BPS-connected inverter-based resources

▪ Details matter – clear, consistent, explicit, and detailed requirements

o All control modes, settings, and protections that could affect the electrical 
output of the facility

• Establish EMT model quality checks now
▪ Model quality ≠ plant performance

▪ Enforce model quality checks during interconnection studies

▪ Require sufficient verification documentation to ensure model quality

▪ Integrate into commissioning activities

• Develop processes for determining when EMT studies are 
needed now
▪ Pockets of inverter-based resources, low short circuit strength areas, etc.

Takeaway #1:
EMT Modeling
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• Do we still need positive sequence models? Yes!
▪ Interconnection-wide base cases, wide-area analyses, EMT difficulties

• Significant need to improve positive sequence modeling
▪ Need high-quality, verified positive sequence models

▪ Inability to capture many IBR performance issues

• Require both: user-defined model + standard library model

• Benchmark models

▪ EMT → user-defined pos seq → standard library pos seq

▪ Require explanations for any differences

• NERC Acceptable Model List does not preclude use of UDMs
▪ NERC actively updating our acceptable model list for additional clarity

• Models need to match actual equipment installed in field!

Takeaway #2:
Use of Positive Sequence Models
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• Quality = model accuracy, fidelity, usability, efficiency, etc.
▪ Model must match actual equipment installed in field!

• MOD-026-1 and MOD-027-1 undergoing significant revision
▪ Small disturbance testing does NOT lead to a validated/accurate model

• Using acceptable models ≠ an accurate model
▪ Default parameters pervasive across industry

o Defaults = matching software manual defaults, matching OEM defaults, 
matching other OEM models, matching majority of other projects, curve fitting 
to match MOD-026/-027 small disturbance tests 

• “Generic” models are making it through the interconnection 
study process and into interconnection-wide base cases

• Standard library models more common than UDMs
▪ Most OEMs strongly favor UDMs to actually match real equipment

▪ OEMs will provide whatever required to meet minimum obligations

Takeaway #3:
Quality of Positive Sequence Models
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• Model quality checks should be established industry-wide
▪ Mitigate pervasive nature of genericized models being used

• Model quality checks should include:
▪ Attestations from OEMs (OEM models)

▪ Validation reports – factory acceptance tests, HIL testing, etc.

▪ Attestations from GOs or consultants (plant model)

▪ Documentation proving as-built settings

▪ Version control and change management processes

▪ Commissioning steps dedicated to modeling

▪ True-up by transmission planner during process

Takeaway #4:
Take Model Quality Checks Seriously



RELIABILITY | RESILIENCE | SECURITY18

• Model quality: checks accuracy and validity of model provided

• Plant performance: checks whether plant reliably interconnects 
to local system

• Industry mixing the two – MAJOR PROBLEM!
▪ NERC told “model quality tests are not supposed to check model accuracy”

▪ Inherently incentivizes developers, GOs, and OEMs to provide models that 
“look good” but don’t match actual equipment

• Differentiate these steps, be explicit in requirements for both

• Multiple instances of OEM complaints, GO/GOP explanations, 
and TP/PC acknowledgements that models (intentionally) do 
not match actual equipment
▪ Failure of true-up during interconnection study process

Takeaway #5:
Model Quality vs. Plant Performance
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• Example 1: Site voltage tripping issues; OEM models, replicates, and 
mitigates issue with limiter logic in inverter and PPC 
▪ Site-specific, OEM-verified UDM provided by OEM to developer in EMT and pos seq; 

customer submitted standard library model to TP
o “Easier to get TP/PC approval; we need to start producing MWs to make money”

• Example 2: Site parameter verification
▪ OEM provided site-specific, verified EMT and pos seq models to developer
▪ Standard library model parameterized with “best guess mapping” (no simulations, just 

assumptions) submitted because TP template for verification reports uses standard 
library models as examples

• Example 3: Complex site with multiple OEMs and 3rd party PPC
▪ Detailed EMT and UDM pos seq studies by OEM(s) for site design
▪ Standard library models submitted by developer – no coordination between controllers, 

no parameter verification, easy passing TP requirements with standard library model; no 
checking verification of actual equipment

• Example 4: Developer knowingly provides generic model that “looks good” 
to pass TP requirements, not model supplied by OEM(s)

• Example 5: Developer or GO uses false assumption that UDMs are not 
allowed and submits model not verified by OEM and passes TP requirements

Takeaway #6:
Model Quality Issues Abound
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• Interconnection studies using default models are as good as 
useless to BPS reliability
▪ Failure to identify plant ride-through problems

▪ Failure to detect unreliable operation issues – controls instability, control 
interactions plant ride-through problems, inability to provide essential 
reliability services, etc.

• Check model quality (using model quality checks) throughout 
interconnection studies
▪ Model submission during interconnection request

▪ Updates at time of System Impact Studies

▪ Confirmation at Interconnection Agreement signing

▪ Accountability to performance against model provided afterwards

▪ Confirmation of expected as-built settings pre-commissioning

▪ Verification at time of commissioning – model matches reality

Takeaway #7:
Interconnection Study Process
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Takeaway #8:
These Issues Are for All IBRs

• Real World: P goes to zero after 
fault clearing, slow ride-through 
recovery

• EMT Study (not shown): showed 
similar recovery trend

• Positive Sequence Study 
(balanced fault): P returns 
to pre-disturbance nearly 
instantaneously; does not 
show post-fault dynamics

THIS IS NEW WIND THAT UNDERWENT DETAILED EMT STUDIES!
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NERC Activities
IBR Risk Mitigation – Modeling and Studies
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NERC IBR Strategy

NERC IBR Strategy

https://www.nerc.com/comm/Documents/NERC_IBR_Strategy.pdf
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NERC DER Strategy

NERC DER Strategy

https://www.nerc.com/comm/RSTC/Documents/NERC_DER%20Strategy_2022.pdf
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NERC Disturbance Reports

https://www.nerc.com/pa/rrm/ea/Pages/Major-Event-Reports.aspx

Planned Upcoming Reports:
- BESS-Related Events in California in 2022 

https://www.nerc.com/pa/rrm/ea/Pages/Major-Event-Reports.aspx
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Ramping Up EMT Activities

NERC EMT Task Force

NERC-IEEE EMT Effort
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• Level 2 NERC Alerts – Recommendations to Industry
▪ Recommends specific action be taken by registered entities. A response 

from recipients, as defined in the alert, is required.

• Inverter-based resource performance risks
▪ Inverter performance issues

▪ Plant controller interaction issues

▪ Plant protection setting issues

• Inverter-based resource modeling risks
▪ Plant positive sequence dynamic models

▪ Plant EMT models

▪ Interconnection study models vs. interconnection-wide models

▪ Model verification and quality testing

Future NERC Alerts



RELIABILITY | RESILIENCE | SECURITY28

Inverter-Based Resource Performance Enhancements:

• Project 2021-04 Modifications to PRC-002-2

• Project 2020-02 Modifications to PRC-024 (Generator Ride-
Through)

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

• Project 2021-01 Modifications to MOD-025 and PRC-019 

• Project 2022-04 EMT Modeling

• Project 2021-02 Modification to VAR-002

• (Future Project) Updates to EOP-004

• (Future Project) IBR Performance Issues

NERC Standards Under Development

NERC Standards Under Development

https://www.nerc.com/pa/Stand/Pages/Standards-Under-Development.aspx
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Distributed Energy Resource Enhancements:

• Project 2022-02 Modifications to TPL-001-5.1 and MOD-032-1

• (Future Projects) SPIDERWG Standards Review White Paper
▪ BAL-003

▪ EOP-004 and EOP-005

▪ FAC-001 and FAC-002

▪ MOD-031

▪ PRC-006

▪ TOP-001 and TOP-002 and TOP-003 and TOP-010

NERC Standards Under Development

NERC Standards Under Development

https://www.nerc.com/pa/Stand/Pages/Standards-Under-Development.aspx
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FERC Directives:
IBR Registration and Standards

https://www.ferc.gov/news-events/news/ferc-proposes-ibr-standards-registration-improve-grid-reliability

https://www.ferc.gov/news-events/news/ferc-proposes-ibr-standards-registration-improve-grid-reliability
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ERO Risk Management Framework

2021 ERO Reliability Risk Priorities Report

https://www.nerc.com/comm/RISC/Documents/RISC%20ERO%20Priorities%20Report_Final_RISC_Approved_July_8_2021_Board_Submitted_Copy.pdf
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Ryan D. Quint, PhD, PE
Director, Engineering and Security Integration
ryan.quint@nerc.net

Feel free to reach out if interested in 
participating in the NERC IRPWG!

mailto:ryan.quint@nerc.net
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