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Please Introduce Yourself in the Chat

*Name

*QOrganization / Company
*Role or Title

Meeting Logistics

&)

Recording

This meeting is being recorded
and may be posted publicly. By
participating, you consent to
your name, voice, and image
being part of the recording.

How to Participate

Use the “Raise Hand” feature
to ask questions or provide
input
Feel free to use the chat for
comments or clarifying
questions

We will be using Slido later in

the meeting to solicit feedback

Western Interconnection Regional Advisory Body

<

Audio Etiquette
Everyone came into the
meeting muted

Please mute yourself when not
speaking

If joining by phone, please
identify yourself in the chat

=
Materials & Follow-Up

Slides and materials will be
shared after the meeting and
available on the webpage

Contact information will be
provided at the end for follow-
up questions or comments
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Western Interconnection
Regional Advisory Body

Introductions and Background Overview

Explore draft FIR template document and IEEE 2800-2022
requirements

Technical Overview

Interactive Discussion and Q&A Open Discussion and Slido Polls

Confirming upcoming meeting dates and schedule

Closing and Next Steps

Preview of next meeting topics and expected deliverables
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Adoption of Clauses 8, 9, and 10
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Template FIR Review - Clause 8

CLAUSE 8: POWER QUALITY

[INSERT TRANSMISSION PROVIDER NAME] adopts Clause 8 of IEEE 2800-2022; however, IBR
plants shall comply with all other [INSERT TRANSMISSION PROVIDER NAME] power quality
requirements. In the event of a conflict between requirements, the [INSERT TRANSMISSION
PROVIDER NAME] power quality requirements shall govern.

Default language is to adopt Clause 8, with a clear note that all
other utility power quality requirements must also be met and
that those requirements override IEEE 2800-2022 adoption in
the event of any conflicts.

* Frequent rapid voltage changes (RVC)

* Infrequent RVC

* Flicker

e Limitation of harmonic distortion

* Harmonic voltage distortion

* Limitation of overvoltage contribution

ENERGY CONSULTING

» IEEE Standards are evolving

B IEEE 2800 is for large inverter based resources (IBR) connected to HV transmission systems

» [EEE 519-2022 is now a “harmonic producing load” standard

» IEEE 1547 is for DER connected to distribution systems

» Most wind and solar inverters are very slight sources of harmonic currents

» Harmonic filters are rarely needed

» A lot of work is being done on IBR modeling, generally focused on Thevenin or Norton Equivalent harmonic sources

» Work is also being done to characterize the grid impedance on R-X loci plots, in order to evaluate harmonic
voltage amplification and other considerations

[n_elNeX

CESI (anpa

Slides: https://www.esig.energy/wp-content/uploads/2025/02/i2x-FIRST-2.25 Protection-and-Power-Quality-Meeting.pdf
Recording: https://www.youtube.com/watch?v=ES3KXWJASWM
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Background on Clause 2

Clause 9 is focused on IBR plant
protection systems and functions

Does not require specific types of
protection to be 3 pp|ied at IBR p|a nt. All instantaneous overvoltage protection used within the IBR plant shall use filtered quantities (Schweitzer
. . . and Hou [B105]) to reduce the possibility of misoperation while providing protection to the desired
|f P rotection is a PP | | Ed , IBR P | ant equipment and system. Any instantaneous overvoltage protection(s) that has the possibility of disrupting the
shall meet ride-throu g h power output of the entire plant shall use at least one cycle (of fundamental frequency) measurement window

requ irements to 1'edu.ce suf:h [-)Dfss-lblllry and the related impact on the TS. Protection margin shall be coordinated with the
TS owner, wherever applicable.

Unintentional islanding protection

Frequency and ROCOF protection Where instantaneous overvoltage protection is applied on J/BR unit(s), it shall:
AC voltage protection

AC overcurrent protection

Careful language selection is critical
for effective implementation by the
interconnection customer

— Be coordinated with transient overvoltage capability of /BR units
— Be coordinated with any surge protection implemented within the /BR plant and at the RPA

Allow the IBR plant to meet its transient overvoltage ride-through requirements specified in 7.2.3

\
\.
/|
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Template FIR Review - Clause 9

CLAUSE 9: PROTECTION

[INSERT TRANSMISSION PROVIDER NAME] adopts Clause 9 of IEEE 2800-2022 with the following
exceptions and modifications:

All IBR plant protection settings shall be based on design specifications and equipment limits to
ensure both operational performance and equipment protection. Any IBR plant protection trip
settings shall be coordinated with [INSERT TRANSMISSION PROVIDER NAME] protection settings
and with the internal inverter protection settings to maximize IBR ride-through capability within

equipment ratings.

The IBR owner shall provide [INSERT TRANSMISSION PROVIDER NAME] with all plant protection
trip settings and manufacturer internal trip settings related to meeting ride through
requirements.

Clause 9.2: Rate of change of frequency (ROCOF) protection

IBR plant rate of change of frequency (ROCOF) protection shall be disabled unless needed per
equipment manufacturer hardware-based needs.

Clause 9.5: Unintentional islanding protection

Active and passive anti-islanding protection shall be disabled unless needed per equipment
manufacturer requirement or otherwise specified by [INSERT TRANSMISSION PROVIDER NAME].

)[';/)‘x
E._EVATE

ENERGY CONSULTING

Adopting Clause 9 by default with some exceptions and
clarifications.

Require IBR plant maximization for newly connecting
resources -2 reliability enhancement at no cost

NOGRR 245 Successes

» |BR ride-through maximization will likely dramatically improve the capabilities and
operational performance of IBRs across the ERCOT system

» Maximization is a successful concept - many instances of IBR facilities commissioned with
settings meeting requirements at the time but below maximum equipment capabilities

» Expanded ride-through capabilities at inverter level and balance of plant relaying, using
software-based upgrades

» Disabling protections prone to tripping (phase jump, ROCOF, anti-islanding, instantaneous
protection, unfiltered quantities, etc.), where possible

» Upcoming improved IBR model guality that aligns with as-left equipment in the field

» Resource Entities strongly leaning in to maximize ride-through capability and support
the ERCOT system; seeking information from OEMs persistently, directly, and clearly

ELEVATE

https://www.ercot.com/files/docs/2025/04/17/Elevate NOG
RR245 Lessons Learned-ERCOT IBRWG April 2025.pdf

Disable ROCOF and unintentional islanding protection by
default unless needed by OEM or by the utility.
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Template FIR Review - Clause 10

CLAUSE 10: STUDY PROCEDURES AND MODELING DATA REQUIREMENTS

[INSERT TRANSMISSION PROVIDER NAME] adopts Clause 10 of IEEE 2800-2022 with the
following exceptions and modifications:

The IBR developer/owner shall provide the following verified models:

Steady-state powerflow model

Positive-sequence (fundamental-frequency) standard library dynamic model that meets
applicable NERC and WECC modeling requirements

Positive-sequence (fundamental-frequency) user-written dynamic model (with user-
written models provided by the equipment manufacturers)

Electromagnetic transient (EMT) model using industry best practices

Short-circuit model using industry best practices

Harmonics model, upon request

Models must be accompanied by documentation such as model user manuals, control

narratives, etc., The models must also be accompanied by an IBR unit model validation report
(at least for the EMT model) and PPC model validation report. The IBR unit and PPC models
must be real code-based or include control hardware in the loop (CHIL) test results

demonstrating the model matches actual performance.

AP

EUEVATE
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Adopting Clause 10 but with additional clarifications.

The full list of required models is included in one
singular list of bulleted items.

Documentation should accompany the models and
should include IBR unit and PPC model validation
reports.



Template FIR Review - Clause 10

Refer to [INSERT TRANSMISSION PROVIDER NAME] modeling requirements for more details:

e [INSERT INTERCONNECTION MODELING REQUIREMENTS LINKS AND DESCRIPTION]
e [INSERT ONGOING MODELING REQUIREMENTS SUCH AS MOD-032 REQUIREMENTS]

[INSERT TRANSMISSION PROVIDER NAME] will evaluate the modeling package and IEEE 2800-2022 is not detailed in terms of IBR mode“ng
documentation provided for each interconnection request to ensure the models adequately . . . .
requirements (usability, accuracy, verification,

benchmarking, etc.). Thus, the template includes a

meet quality and useability requirements.

Verified models may become available later in the interconnection process; changes and

technological advancements to IBR plant models are permitted per the FERC Generator Imkage to the Utlllty mOdelmg reqwrements that Ilkely
Interconnection Agreements and Procedures. However, the following must be adhered to by the alr‘eady eXiSt in some fashion.
interconnection customer:

e Changes that affect the electrical behavior of the IBR plant require a re-submittal of the It is a worthwhile exercise to re-evaluate IBR mode“ng
modeling package and accomp?nying. .updates to documentation verifying the model requirements when adopting IEEE 2800-2022 because
matches the proposed or as-built facility. ] . . .

e [INSERT TRANSMISSION PROVIDER NAME] will determine whether the IBR plant must be discrepancies likely exist.
re-studied in the larger system model to ensure reliability and stability.

¢ Equipment changes throughout the interconnection process may have an adverse Explanation of change management is included and can

impact on interconnection timelines to re-evaluate the models and conduct re-studies.
The IBR developer should minimize such changes to the extent possible.

\a P

E| EVATE .
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be adapted based on local needs.



Template FIR Review - Clause 11

CLAUSE 11: MEASUREMENT DATA FOR PERFORMANCE MONITORING AND VALIDATION

[INSERT TRANSMISSION PROVIDER NAME] adopts Clause 11 of IEEE 2800-2022 with the
following exceptions and modifications:

Clarifications for Table 19 of IEEE 2800-2022 include the following:

e Digital fault recording (DFR) data shall capture a duration of 5 seconds, split between 1
second pre-trigger (pre-fault) and 4 seconds post-trigger (during-fault and post-fault)

e Inverter-level dynamic recordings shall capture a duration of 5 seconds, split between 1
second pre-trigger (pre-fault) and 4 seconds post-trigger (during-fault and post-fault)

e Triggered dynamic disturbance recorder (DDR) data capture shall not be used. DDRs
shall utilize continuous data recording and storage capability that meet the
requirements in Table 19 of IEEE 2800-2022.

[INSERT TRANSMISSION PROVIDER NAME] may request any of the data in Clause 11 of IEEE
2800-2022 for the purposes of forensic event analysis, performance monitoring, model

validation, or analyzing any other grid reliability issues. Data shall be furnished by the IBR owner

[INSERT TRANSMISSION PROVIDER NAME] within 10 calendar days of the request.

AP
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Defined pre- and post-trigger setting defined; commonly
used industry values.

Clarification that continuous DDR data required, not
trigger-based.

Clarification that the utility may request any of the IBR

plant data listed in Clause 11 for various reasons and
that data must be provided within a defined timeline.

11



Template FIR Review - Clause 1
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Table 19 —Measurement data—type, points, sampling rate, retention and duration

Frovision data ty pe

Measurement'data points (as applicable)

Recording
rate

Retention

IDaration

Measurement
(as applicable)

Plant SCADA data
{CSV fle)

The plant SCADA system is often a lower resolution reposiory
of information that, at minimum, shall include the following
data poinis:

Measurements

Point gf measurement voltage and medium-voliage
collector sustem voltages

Foint af measurement frequency

IBR plani active and reactive power output

IBR writs active and reactive power output of
individual ¥

Shunt dynamic device reactive power output

Signals

Extemal control signals from the TS operaror (BA,
RTC, RC, atc.)

Extemal automatic generation control signals

Active and reactive power commands sent & [BR wnits

Ome record
pers

| year

One year

Subclause 4 4,
Table 1

Plant equipment status
{tabular log file)

All breaker statuses, including change of status log
Shunt {dynamic or static) reactive compensation device
statuses

Substation transformer status {main step-up and
callector systent)

Status of on load tap changer

Med ium-voltage collector system statuses

Status of individual T8R wits

Time stamp

Time sy nchronization {e.g., GPS status word) or stalus
of the GPS clock signal

Static, as
changed

| year

MA

Mot applicable

12



Template FIR Review - Clause 12
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CLAUSE 12: TEST AND VERIFICATION REQUIREMENTS

[INSERT TRANSMISSION PROVIDER NAME] is not enforcing adherence to Clause 12
requirements; however, [INSERT TRANSMISSION PROVIDER NAME] strongly encourages the IBR
developer and/or IBR owner to follow the requirements specified therein. [INSERT
TRANSMISSION PROVIDER NAME] reserves the right to request any of the test and verification
documentation as outlined in Clause 12; the IBR developer or IBR owner shall provide such
documentation in the time specified by [INSERT TRANSMISSION PROVIDER NAME].

13



|[EEE P2800.2 IBR Plant Performance Conformity Assessment

OEM Testing and
Model Validation

IBR Unit Type
Testing

Type Test Validated IBR
Results Unit Model
r
IBR Unit Model

Validation

NNNNNNNNNNNNNNNN

IBR Plant Model Development and
Conformity Assessment

[ )

IBR Plant Model
Development and
Verification

IBR Plant Construction, Verification, and
Commissioning

IBR Plant Post-Commissioning
Model Validation

As-Built IBR Plant Evaluation

As-Built Evaluation
Report and Checklist

Commissioning
Checklist

IBR Plant Post-Commissioning

IBR Plant Commissioning

Verified IBR IBR Design
Plant Mode Evaluation Report
( )
IBR Plant Design
Evaluation
IBR Developer

Monitoring, Periodic Tests,

Tests and Periodic Verification

IBR Owner / IBR Operator + OEM

14
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Industry Advisory Group

Western Interconnection
Regional Advisory Body

v/ May 19, 2025 (3:00-4:00 p.m. MT) Kickoff: Background, Goals, and Timeline

v June 26, 2025 (1:00-2:00 p.m. MT) IEEE 2800 Overview & IBR Requirements Planning

v July 17, 2025 (9:30-10:30 a.m. MT) IBR Requirements Enhancements — Industry Experience

v August 28, 2025 (1:00-2:00 p.m. MT) Draft Template Review: General Interconnection Requirements
ARG LA L P LN G Ly K N M\ I ) B Draft Template Review: Technical Performance Requirements
v October 23, 2025 (1:00-2:00 p.m. MT) Draft Template Review: Model & Study Requirements
November 13, 2025 (1:00-2:00 p.m. MT) Final Review & Closeout

December 17, 2025 (1:00-2:00 p.m. MT) Outreach and Industry Webinar (review of final deliverables)

Western Interconnection Regional Advisory Body 15



Next Industry Advisory Group Meeting
November 13, 2025 at 1:00 PM MT

Eric Baran, ebaran@westernenergyboard.org

Ryan Quint, ryan.quint@elevate.energy negi“nal nd“isow Bod“

Kyle Thomas, kyle.thomas@elevate.energy

Nick Giffin, nick.giffin@elevate.energy
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