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Planned Upcoming Reports:
- BESS-Related Events in California in 2022
-  Texas Wind-Related Event in Texas in 2022
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https://www.nerc.com/pa/rrm/ea/Pages/Major-Event-Reports.aspx
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Drivers for EMT SAR

Odessa disturbances

Requirements for Accurate EMT Models at Time of
Interconnection
Update to NERC MOD-032 to Include EMT

Updates to Ensure Model Quality Checks and Model
Improvements

San Fernando
Disturbance
2021 California Disturbances IRPS to review modeling and study

EMT Modeling and Model Quality Checks standards to CI(EJI\r}IS:Ii'der to include
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EMT Study Use Cases

Very high IBR penetrations Sub-synchronous
and islanded networks controls interactions

. . Unbalanced fault studies
Controls instability

Low short circuit

strength networks High DER

penetrations

Use Cases for EMT

Short-circuit Studies for IBRs Power quality

current analysis studies

Benchmarking positive

Potential protection
sequence models

system operation

Ride-through capability and Controls interactions (plant-to-
performance analysis plant and within the plant)
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Odessa Modeling Deficiencies

Can the models recreate the cause of reduction?

Table 3.1: Solar PV Tripping and Modeling Capabilitie
. Can Be Accurately Modeled in | Can Be Accurately Modeled in
Cause of Reduction i J A . m ] Iy
Positive Sequence Simulations? | EMT Simulations?
Inverter Instantaneous AC Overcurrent No Yes . —
Table 3.4: Review of Solar PV Facilities
Passive Anti-Islanding (Phase Jump) Yes® Yes Poskive
Facility Reduction . EMT Model
Inverter Instantaneous AC Overvoltage No Yes ID [Mw] ol seq:::::::;d el Capable?
Inverter DC Bus Voitage Unbalance No ves Plant B 133 Inverter phase jump (passive anti-islanding) tripping. | Unknown* Unknown
b (4
Feeder Underfrequency No No Plant C 56 Inverter phase jump (passive anti-islanding) tripping. | Unknown Unknown
Incorrect Ride-Through Configuration Yes Yes Plant E 159 Inverter ac overvoltage tripping. Unknown* Unknown
Plant Controller Interactions Yes® Yes® N
plantu | 136 Inverterac overvoltage rpping feder unknown | unknown
Momentary Cessation Yes Yes 9 Y tripping-
b Plant F 46 Unknown. Unknown Unknown
Inverter Overfrequency No Yes
Plant | 196 Inverter phase jump (passive anti-islanding) tripping. | Unknown Unknown
PLL Loss of Synchronism No Yes P jump (p gl tripping
¢ Plant J 106 Inverter dc voltage imbalance tripping. Unknown Unknown
Feeder AC Overvoltage Yes Yes
Plant . .
Inverter Underfrequency No® Yes K jr:_s 130 Momentary cessation/inverter power supply failure. | Unknown Unknown
plant M 146 !nverter dlc voltage imbala.nce tr.ipping; incorrect Unknown Unknown
inverter ride through configuration.
Plant N 35 Unknown. Unknown Unknown
Plant O 15 Unknown. Unknown Unknown
Plant P 10 Inverter ac overcurrent tripping. Unknown* Unknown
Plant Q 12 Inverter ac overcurrent tripping. Unknown Unknown
D o t h e l I l O d e I S re C re a te t h e Plant R 261 Inverter ac overcurrent tripping. Unknown* Unknown
f d t 4 ? Plant S 94 Inverter dc voltage imbalance tripping. Unknown* Unknown
cause of reduction s i
Plant T 176 nverter ac °"e"”_”e'_’ ripping; feeder Unknown* Unknown
underfrequency tripping.
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EXISTING U.S. GENERATION CAPACITY P
VS. INTERCONNECTION QUEUES '
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* Queuve data represents about B5% of U.S. electric load; AK and HI and some non-RTO utilities not included
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e EMT models can be utilized to capture previously unstudied performance:
= Majority of grid faults are unbalanced
= Control instability and interaction with other IBRs
= Causes of IBR trip/output reduction from recent disturbance reports
o Instantaneous inverter AC overcurrent and overvoltage
o Inverter DC unbalance protection
o Unbalance current protection
e To address gaps identified in recent disturbance reports
o Models not matching facilities
o Inability to reproduce unreliable performance reported — trips, output reduction
e Reference for TPs and PCs as they begin performing or coordinating EMT
studies during the interconnection study process or during planning
assessments
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e Guidance for EMT modeling requirements, model quality
checks, and model verification practices
= Guidance to help industry close current EMT modeling knowledge gaps
= Guidance to give industry a foundation of knowledge for new modeling

requirements and practices

e Guidance to make EMT models available to TPs and PCs for the
purposes of reliability studies — interconnection studies per
FAC-002 and planning assessments per TPL-001

e Model quality, model verification, and performance issues are
addressed both during interconnection studies and during
annual case creation and planning assessments

= Guidance to help industry close current gaps between interconnection
studies and installed equipment

8 RELIABILITY | RESILIENCE | SECURITY



NE?C Model Quality

RELIABILITY CORPORATION

EMT Model
Quality

Attestations Validation
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Model Verification

Verify documentation, attestations, check-list
Verify model quality: usability, efficiency
Assess ride through performance

Integrate plant model into system model

+ Establish model requirements TP/
= Establish change criteria that require restudy
» Develop check-list PC

P-MQA, E-MQA(s)
EMT model package

Flant model documentation
Equipment model documentation
Validation report

Plant modef verification test report
Completed check-list

- Modeling requirement
- Check-list
- POlinfo-—e.q. SCR, X/\R

Verify equipment-level model quality
GO Integrate and configure individual OEM models into
aggregate plant model
Confirm model parameter and configuration
updates with OEM
Verify plant model quality
Change management
Prepare P-MQA and plant model verification report

» Enbhance contractual terms and conditions with
OEMs and consultants for model support
throughout facility lifecycle

PO/ Info Key parameters that affects ride- E-MQA

Enhanced T&C's thru performance Validation report and fest cases

Modeling requirements Site specific initial parameters Equipment mode! documentation

Check-list Model parameterand Certification of parametfer and configuration
configurafion updates updates by GO

Model development

Model documentation

Unit model validation against product (HIL, factory testing, field testing)
Change management

Traceability: make, model, f/iw version, etc.

Certify model parameter and configuration updates by GO

Prepare E-MQA
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e Transmission Planers and Planning Coordinators should
establish clear and consistent EMT model benchmarking
requirements in their interconnection study process
requirements
= Necessary to ensure EMT models match actual performance

e Model benchmarking should be performed for any
modifications to actual plant settings, performance, or
applicable model updates

* Model verification is necessary to ensure studied performance
can be put into operation at comissioning
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NERC EMT Benchmarking vs Positive
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e Transmission Planners and Planning Coordinators should
develop engineering expertise in EMT modeling and studies
= EMT studies are expected to be performed much more frequently
= Expertise will be needed to perform and review EMT studies and results
e Academic Institutions with power engineering programs should
improve curricula regarding EMT modeling and studies
= Assist in raising industry knowledge floor for EMT modeling and concepts

e Research institutions and national laboratories should consider
developing educational materials
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Part One of a Two Part Guideline

EMT Modeling (Part 1)

* Requirements Development

e Quality Verification

e Benchmarking with Positive Sequence Model
e EMT Study Use Cases

EMT Studies (Part 11)

Screening Techniques

Scope Development

Study Processes

Study Execution

Other relevant topics
* |egacy facilities
* Synchronous generation and network models
* |EEE 2800-2022
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e To support and accelerate industry adoption of EMT modeling
and simulation in their interconnection and planning studies of
BPS-connected IBRs

e Provide guidance and references materials to TPs and PCs to
more adequately assess BPS impacts and reliability risks of
interconnecting IBRs.

e Develop technical documents to support BPS planning under
increasing penetrations of BPS-connected IBRs

e To participate in the EMTTF, reach out to aung.thant@nerc.net
or alex.shattuck@nerc.net
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Industry Efforts

NERC IRPS

EMT Modeling
Guidelines and
Task Force

Enhanced
Interconnection
Requirements

of NERC Reliability
Guidelines

Improvements
to FERC GIAs
and GIPs

16

Significant
Enhancements to
NERC Standards

Increased
Engineering
Resources

Improvements in
Power Electronics
hardware, controls
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Alex Shattuck

Senior Engineer, Engineering & Security Integration
North American Electric Reliability Corporation
(470) 259-0109

alex.shattuck@nerc.net
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