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W wecc

Modeling and Validation Subcommittee

Meeting Minutes
Virtual

Day 1—September 10, 2025
2=5p.m. MDT

1.

Welcome, Call to Order

Song Wang, Modeling and Validation Subcommittee (MVS) chair, called the meeting to order at 9
a.m. MST September 10, 2025. A quorum was present to conduct business. A list of attendees is
attached as Exhibit A.

Review WECC Antitrust Policy

Doug Tucker, senior engineer, read aloud the WECC Antitrust Policy statement. The policy can be
found on wecc.org.

Approve Agenda

S. Wang introduced the proposed meeting agenda.

On a motion by Pouyan Pourbeik, Power and Energy, Analysis, Consulting and Education, PLLC,
the MVS approved the agenda.

Review and Approve Previous Meeting Minutes

S. Wang introduced the minutes of the meeting on May 7-10, 2025.

On a motion by S. Wang, the MVS approved the minutes of the meeting on May 7-10, 2025.
Review Previous Action Items

Maya Brimhall, administrative coordinator, reviewed action items carried over from the MVS
meeting on May 10, 2025. Action items that are not closed and will be carried forward can be
found on wecc.org.

Review Unapproved Dynamic Model List

D. Tucker reviewed the Unapproved Dynamic Model List and encouraged MVS members to look at
the list for any models that are listed for their area and submit any corrections to WECC.

Establishing a Naming Convention for WECC Generic Models

The MVS discussed establishing a naming convention for WECC general models.
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MVS Governance and Process Update

S. Wang provided a governance and process update to the MVS and presented the proposed MVS
Model Approval Procedure draft, describing the two-stage approval framework. The draft will be
listed for formal approval at a future MVS meeting.

In addition, S. Wang nominated Songzhe Zhu, Qualus, LLC, to serve as the MVS vice chair, and the
MVS will vote for approval at the next MVS meeting.

Wide-Area Oscillation Damping & IBR Power Oscillation Damper: Field
Results and Development Roadmap

Lin Zhu, EPRI, presented on the wide-area oscillation damping and IBR power oscillation damper
field results and development roadmap.

MOD-33 Update

The following updates were made:

e Licheng Jin, CAISO, provided RC West updates.

e D. Tucker shared that SPP posted the cases about the October 2, 2024, MOD-33 update;
anyone who would like to see the cases should contact RC West or SPP directly.

Prioritizing the Next Set of Model Development
The MVS prioritized the following set of model development:

e VHVDC2
e |BR Controls — REEC_E
e Grid-forming Inverter Model — Hybrid
e Large Load
o EV Charging Model
o Data Center
o Electrolyzer model
e VHVDC3 — Offshore Wind
e Advanced Pump Storage Model
e SVSMO04 Model
e Multi-terminal VSC-HVDC

12. Program Updates
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The following updates were made:

¢ Mengxi Chen, GE, provided PSLF program updates
e Jay Senthil, PTI, provided PSSE program updates
e Jamie Weber, PowerWorld Corporation, provided PowerWorld program updates
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Jeff Bloemink, Powertech Labs, provided Powertech Labs TSAT program updates

13. Review Upcoming Meetings

JANUATY 28730, 2026 .......oiiiieiieeie ettt et e e e e be e eae e aaeeabe e teeeaaeenes Virtual
MAY 678, 2026 ..ottt ettt ettt e et et e e teeete e abeeteeeaeeeareereeaeas Hybrid
SePLEMDBDEr O=TT, 2026 ...ttt ettt et e e e teeeae e eaaeeateereeeaeeenns Virtual

14. Adjourn Day 1
S. Wang adjourned Day 1 without objection at 4:42 p.m. MT.

Day 2 — September 11, 2025

9 a.m.—noon. MDT
2-5p.m. MDT

15. Renewable Energy Modeling

The following updates were made:

Wei Du, PNNL, presented on the Grid-Forming Hybrid Inverter Control Model and Plant
Controller Model (REGFM_C1 and REPCGFM_C1). The MVS voted on the REGFM_C1 and
REPCGFM_C1 models and voted unanimously to approve them for use in our planning
models.

Approval Item: REGFM_C1 and REPCGFM_C1 models
By consensus, the MVS approved the REGFM_C1 and REPCGFM_C1 models.

Pouyan Pourbeik, PEACE, presented on the proposed Renewable Plant-Controller Model
(REPC_E). The REPC_E model was unanimously approved by the MVS.

Approval Item: REPC_E Model Specification
By consensus, the MVS approved the REPC_E Model Specification.

P. Pourbeik provided an update on IBR model development and presented the REEC_E model
for approval. The MVS voted unanimously to approve the REEC_E model.

Approval Item: REEC_E Model
By consensus, the MVS approved the REEC_E Model.

Songzhe Zhu, Qualus, shared the IBR Model and Validation Guideline paper progress.
The MVS engaged in a discussion on REPC_D Endorsement and Legacy REPC_B treatment.

Vijay Vittal, ASU, presented on the development and validation of unbalanced RMS models.

16. Active Transmission System Modeling Update

P. Pourbeik led an overview of the following active transmission system model
specifications:
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o Vhvdc2
o vhvdc3
o svsmo4

W. Du and Quan Nguyen, PNNL, updated the MVS on the Standard Library HYDC and MTDC
model development.

17. Load Modeling

The following updates were made:

The MVS discussed the modular-based composite load model.

Hao Zhu, Minseung Ko, UT-Austin, presented on grid oscillations from large-scale Al
workloads.

Dmitry Kosterev, BPA, discussed modeling data centers using CMLD.

Nick Hatton, senior engineer, led a discussion on DER vs. Load Trip Behavior in
CMPLDW/LSDT9: Expected vs. Actual.

Andreas Schmitt, BPA, and S. Wang discussed the following aspects of the load modeling
work plan:

o Transitioning the load model to a modular-based structure
o Parameter calibration

o Testing/verification: including equipment testing and model performance verification
based on system events or other methods

o WECC load model composition data

o System-wide simulation

o EV and data center control and protection
o Support NERC emerging load plans

18. Power Plant Modeling
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Jin Tan, NERL, and Zerui Dong, OPAL-RT, provided APSH Specification Development updates.
The MVS voted on the APSH model specification and unanimously approved it.

Approval Item: APSH Model Specification
By consensus, the MVS approved the APSH Model Specification.

Greg Brooks, USACE Walla Walla District, introduced the GENQEJ model development. J.
Weber called for a motion to add the GENQEJ model development as an approval item to
the January 2026 MVS meeting, and Maggie Watkins, U.S. Army Corps of Engineers —
Seattle District, seconded the motion.

By consensus, the MVS approved adding the GENQEJ model development to the January
2026 MVS meetings as an approval item.
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19. Public Comment

There were no comments.
20. Review New Action Items

e Update the Approved Model list with models approved 9/10-9/11
o Assigned To: Doug Tucker
o Due Date: October 10, 2025
e Return feedback on the IBR Modeling Validation Guideline document
o Assigned To: MVS Members; Song Wang
o Due Date: October 20, 2025
e Add REPC_B model to the January agenda for approval to retire the model
o Assigned To: Song Wang; Doug Tucker
o Due Date: January 16, 2026
e Add GENQEJ model development to January 2026 meeting as an approval item
o Assigned To: Song Wang; Doug Tucker
o Due Date: January 16, 2026

e Add MVS Model Approval Procedure document to January 2026 meeting as an approval

item
o Assigned To: Song Wang
o Due Date: January 16, 2026
e Draft a guideline for data centers using CMLD
o Assigned To: Dmitry Kostev; Song Wang; Nick Hatton; Doug Tucker
o Due Date: January 30, 2026
21. Adjourn Day 2

S. Wang adjourned Day 2 without objection at 5:37 p.m. MT.

Day 3—September 12, 2025

9 a.m.—noon MDT

22. Generation Modeling Validation Workshop
The MVS ran a workshop on generation modeling validation. The following was completed:

e Slaven Kincic, PNNL, introduced the workshop.
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e Dewei Wang, PNNL, gave a Hy-DAT — overview and demonstration.

e Soumyadeep Nag and Shafiul Alam, INL, presented on the representation and impact of
water head on power system planning and operation.

e Sameer Nekkalapu, PNNL, presented the hydrological modeling impact on Western
Interconnection frequency response studies.

e Sohom Datta, PNNL, presented on the development of hydrologically accurate power flow
and dynamics cases for stress events.

¢ Ningchao Gao and Jin Tan, NREL, presented multi-timescale hydro modeling with integrated
hydrological conditions: flexibility analysis and its impact on grid stability.

e Jin Tan and Ningchao Gao, NREL, presented dynamic modeling of advanced pumped
storage hydro technology.

¢ Shuchismita Biswas, PNNL, discussed how grid oscillations impact and are impacted by
hydropower operations.

e David Daigle, CAISO, provided industry experience with forced oscillations originating from
hydropower units.

e Jim Follum, PNNL, and Dan Trudnowski, Montana Tech, provided a measurement-based
analysis of the properties of the British Columbia modes in the Western Interconnection.

23. Adjourn

S. Wang adjourned the meeting without objection at noon MDT.
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Exhibit A; Attendance List

Members in Attendance

ANGEI AQUINO ...ttt ettt et e te e teeenaeenreens PowerWorld Corporation
Dirk BartOn.......ccuoieiieieeceeee et Public Service Company of New Mexico
ZAChANY BEUS ...ttt ettt a e b Puget Sound Energy, Inc.
Gregory BroOKS.........ooiiiiiieiicieeee et U.S. Army Corps of Engineers-Walla Walla District
EMEISON BULIET....ceeiieeeeeeeee ettt e Puget Sound Energy, Inc.
Daniel Cervantes ........c.ccveeeeeiieiiece e Los Angeles Department of Water and Power
Lakmal ChandraSeKara..............coooiuiieiioieeeeee et Turlock Irrigation District
Malati Chaudhary ...........cooeiieiiiee e Public Service Company of New Mexico
KEN Ch@....ceiceeee s Public Utility District No. 1 of Snohomish County
MeENGXi CheN........ooiiiiieceee e GE Vernova (GE Energy Consulting Group)
ChristOPNEr COMTal.......veiieiiieceeeee e e El Paso Electric Company
TUAN DANG oo Public Utility District No. 1 of Snohomish County
WEBI DU ..ottt Pacific Northwest National Laboratory
RODEIMO FAVEIQ ...t El Paso Electric Company
Carlos FIOres LOPez........coceveeiiiieieiieeeeecee e U.S. Army Corps of Engineers-Walla Walla District
Christopher FUCNS.........ccoiiiiiiiceceeecee e California Independent System Operator
CIiNAY FUNG ...ttt et Alberta Electric System Operator
MiIQUEI GArCIa ...t Sacramento Municipal Utility District
Chris GIlden ........ooviiiii e Tri-State Generation and Transmission—Reliability
JOSEPN GIllETIE ... Utility System Efficiencies, Inc.
RODEI JACKSON ...ttt Burns & McDonnell (1898 and Co.)
LICheng JiN ..o s California Independent System Operator
RODEIM JONES ...ttt ettt e e e ae e s tb e e s e e teeesseenseesteeesneenseas Seattle City Light
SEONG TAC KM ..ottt ettt ete e et e et e e eteeeaaeebe e teeeaseenseeeseeenseenseas PacifiCorp
SIAVEN KINCIC ..ottt Pacific Northwest National Laboratory
YUY KOMIV ...ttt U.S. Bureau of Reclamation
DMitry KOSTEIEV......veieiieiiieieeceeeeee e Bonneville Power Administration—Transmission
MIECREI IMIIIET ...ttt sa et et naeenae e NorthWestern Energy
SaUraV MONAPATIa......ccuiiiieie e PowerWorld Corporation
TRUFA NWE ..ottt e Pacific Gas and Electric Company
Pouyan PourbeiK ...........cccocovieiiiiiecicciee, Power and Energy, Analysis, Consulting and Education, PLLC
Sergey PUSTOVIT ........oooiiiiece e Bonneville Power Administration
Deepak Ramasubramanian............cccccoooiiiiiiiciiceec e Electric Power Research Institute
S0hail SAYEEA........ooiieeieieeee e Pacific Gas and Electric Company
Ratanak SO ..o U.S. Army Corps of Engineers-Portland District
XAVIEE SOS@...uviiiiiciieeieeeete ettt ettt et aaeebeeaeas Southern California Edison Company
SPENCETN TACKE. ... ettt ettt et e et et e et eete e teeeaseenreeaeas Auriga Corporation
JINTAN e e et National Renewable Energy Laboratory
ANTNONY TAYIOT ...ttt Black Hills Corporation
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DOUQG TUCKET ...t ettt ettt e e et e e ete e e aa e et e e aeeeaseeateeaseesaseenseesseesseenseenssesnseenseans WECC
RaMIN VaKili........ccoooiiiieiieieeceeeee e GE Vernova (GE Energy Consulting Group)
GUIHUG WaNG....ooiiiiieii e British Columbia Hydro and Power Authority
SONG WANG ..ottt ettt e ae e te e eees Portland General Electric Company
JEIFEIY WATKINS ..ottt e e et e e ete e s teeeaaeeteeeaeeeaseenreens NV Energy
Maggie Watkins..........c.ooovriiiiiieceee e U.S. Army Corps of Engineers-Seattle District
JAMES WEDET ...ttt st saae e PowerWorld Corporation
TrEVOr WEINO ...t Arizona Public Service Company
Xiaofei (SOPNIE) XU .....cuvvvieiieiieiieieeeeeeee e Pacific Gas and Electric Company
STEVE YaANG...eiiiiieiiee e Bonneville Power Administration—Transmission
Ratanan Yoopat........cooiiiiiiiieeceee et Bonneville Power Administration

Members not in Attendance

HasSaN BaKIOU .........oouoiiiiieiccee et San Diego Gas and Electric
JESS BOATWIIGNT ..ot NorthWestern Energy
SEAN BrOSIT .ttt ettt US Army Corps of Engineers
JACKSON DAIY ...ttt ettt e b e aaeeaneens Idaho Power Company
JIM DING ..o British Columbia Hydro and Power Authority
FANGTaNG DU ..ottt e et e et e et e e ae e eae e et e eteeeteeeaaeans PacifiCorp
Chris EffiONg...c.eoiiiiieieieeeeee e Western Area Power Administration
XiaOYUAN FAN .....ooiiiiiicie e Pacific Northwest National Laboratory
JoNathoN FIOres .........ccooiiiiiceceeeeeeeeee e Los Angeles Department of Water and Power
7ol €0} 3T OSSPSR Salt River Project
AllISON HIidAlGO ...t U.S. Bureau of Reclamation
Gordon Kawaley .........cccooveeiieiieciieceeeeeeee e Bonneville Power Administration—Transmission
James Keller.......coovvveviiieiieieeceeee Western Area Power Administration - Rocky Mountain Region
RADI KIFAN. ... Pacific Gas and Electric Company
MY L.ttt ettt ae e Public Utility District No. 2 of Grant County
RONMaArKNam .......c.oooiiiice e Pacific Gas and Electric Company
Parag MiItra......cc.oooiiieeeeee e et Electric Power Research Institute
Michael (Logan) Pokallus...........ccocueirieiiiieiieeeeeeeeeee e Western Area Power Administration
Nathan Powell ...........cccoooviiiiiiic e Deseret Generation & Transmission Cooperative
ANTNONY RENAON ...ttt ettt e siteebeesteesabeeseessaesnseens Salt River Project
Amanuel Selassie.........ccooivieiiiienieeee e Los Angeles Department of Water and Power
Jayapalan (Jay) SENthil ............c.coooiiiiiiieiceeeeeeee e Siemens Industry, Inc.
Jonathan StahlNUL............ccoo i TransCo Energy, LLC
Muhammad Tayyab ..o Western Area Power Administration
CHIfONG TROMI@S......oi ettt ettt ae et e e v ens Thomas Grid Advisor
PatriCk TIUONG ..c.eiiiieiieieiiee e Sacramento Municipal Utility District
GEOTGE ZNOU ...ttt ettt eere e e e S&C Electric Company
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Others in Attendance

Muthanna Abusbeaa.............ccoooiiiiiiic Electric Reliability Council of Texas
Baj AQrawal......cc.oooiiiieiee e Arizona Public Service Company
UrmMila AQFaWal ........oooeeeee e ettt ettt e e ae et e aaeereaas Electric Power Group
Shafiul ALAIM ...ttt Idaho National Laboratory
(04 01 TSI AN | o] =T o | PP WECC
EFIC BaNT ..ottt ettt et e e e ete et eeareens NorthWestern Energy
SHEIAZ B .. uii it et et e e e e etaaeeas Powertech Labs, Inc.
EMIM@ BEEIET ...ttt ettt et ettt ae e e Seattle City Light
Shuchismita BiSWas.........cccoveeiieiiiecieeeeeeee e Pacific Northwest National Laboratory
George BoUKAriM . ....o.eiiccceeeeee e Peregrine Engineering Consulting
Maya BrIMN@LL......c..ooeiieee ettt e ettt e e b e b e s taeenbeebeeeraeenseebeenaee e WECC
THEOMIS BIOWN ...ttt sttt et et e saeeneesneens Southwest Power Pool
DAhli@a BYIES ..ot Public Service Company of New Mexico
Jared Campbell..........oo e Electrical Consultants, Inc.
Martin Caro-Garcia.........cccueeeveeeeeiieeiie e Los Angeles Department of Water and Power
AlEJaNAro CaSTrO JI. ...ocuviiiiiceieee ettt ettt et et aee El Paso Electric Company
JYOTSNA Chatrati.....cceeiiieieiicieie e Electrical Consultants, Inc.
Kaustav Chatterjee.........ooovieriiieiieeeeeee e Pacific Northwest National Laboratory
LUIS CRiIZA ..ottt ettt Escuela Politécnica Nacional
Paul CUMIS ..o Public Utility District No. 1 of Chelan County
SONOM DAtta.....iciieiicieeee e e Pacific Northwest National Laboratory
ZETUIDONQ .ttt ettt et e e aeeeees OPAL-RT Technologies Inc.
William DUll.......oooviiiieeeee e U.S. Army Corps of Engineers-Walla Walla District
Michael EHerington ..........cccooveviiiieniieieeceeeeeeee e British Columbia Hydro and Power Authority
TONY FATIS .t Bonneville Power Administration
James FOHUM ..o Pacific Northwest National Laboratory
Bryan Fri@SEN.......oooviiiieeeeeeeee e British Columbia Hydro and Power Authority
Juan Gallego Calderon ............couiiieiiiieiiceee e Idaho National Laboratory
NINGChA0 GAO0....c..iiiiiieiiieee e National Renewable Energy Laboratory
BTt Q€1 ] £ =T [P TUPSRRP NERC
ANAreW GIENCIOSS......ocvieiiieiee ettt U.S. Army Corps of Engineers
IVAN GUETTEIO ...ttt ettt et e et e et e e sbeesbeeeseeenseenseesneeannas El Paso Electric Company
Brian HallETt... ..ottt ettt st eeaeeanas Reliability First
NTCK HATEON ...ttt ettt ettt et e st e e et e e beese e b e esbesseesaesseessesseensesseensesseensas WECC
KA HEISN.....e ettt U.S. Department of Energy
RICNAIA HOSE ...ttt ettt et e e eaeebeesaaeeaneans Siemens Energy, Inc.
FIrEA HOWEIL. ... e e e et e e e e e e et ee e e e e e e e eeeeeeeeas Powertech Labs, Inc.
ShaWN HUANG ..o Alberta Electric System Operator
Thomas Kauffmann............ooooiiiiieeeeee e DIgSILENT North America
MENUKA KC ...ttt ettt et et reens Washington State University
JINNO KM ..o Pacific Northwest National Laboratory
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MIN-SEUNG KO ..ottt et et et e et et e e aae e sbaeeeneas University of Texas at Austin
HNAN KOG ... .ottt ettt ettt e e teeereeeaae e DIgSILENT North America
1YL= T = - OO RUPUUPUUSORUPOPRRPRO Koch Engineered Solutions
SAM Lot British Columbia Hydro and Power Authority
MarCk LIEreNa........c..oovieiiiieeeeee et National Renewable Energy Laboratory
XUB LYU ittt Pacific Northwest National Laboratory
RIChArd MagQUITE .......ocueiiieeiieeee ettt ae et e eane e Electrical Consultants, Inc.
Mahdi MahzZoUNi SN c....eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e Mitsubishi Electric Power Products, Inc.
Bibi Math@W .........ooviei e Pacific Northwest National Laboratory
O B IR |V o] =T o SRS California Energy Commission
Jerryme MitChell .........ooooiiii e Public Service Company of New Mexico
Elliott Mitchell-Colgan...........cocoooiiiiiiiiiee e Bonneville Power Administration
Sheik Mohiuddin.........ccooieiiiiiie e Pacific Northwest National Laboratory
Amir Mosaddegh.........ccoooiiiiii e California Independent System Operator
SOUMYAAEEP NG ... .iiiiieiieeee ettt ettt e e aaeeaeeaeens Idaho National Laboratory
NEEIAJ NAYAK ...ttt ettt et e be s te e e sseebeeneeseeseeneas Electric Power Group
Sameer NekKkalapu........ccccooiiiiiiiiiiiie e Pacific Northwest National Laboratory
ASNIEY NG ...ttt ettt et et e et e e te e eae e e be e ae e aaeenreeaaeas Powertech Labs, Inc.
QUAN NGUYEN ...ttt et Pacific Northwest National Laboratory
JOSN INIEMU ..ot ettt et e e tae e eaea s ITC Holdings Corp.
Udoka NWaNETO.....c..oiiiiieiiiiee et Pacific Northwest National Laboratory
1Y/ Fo] g F=Ta g =To @ 1] o F- o F0S TSRS NERC
MilOrad PAPIC ...ttt e e te e eaeeeaaeens Independent Consultant
ShaWn PatterSON .......cooiiiiieiece ettt e saae e U.S. Bureau of Reclamation
JUAN PLACIA ...ttt et s JJ Power & Energy, Inc.
Y= o U = T 0 [=T o TSRS Oncor
RODEIM REYNOIAS ...ttt NorthWestern Energy
ANtoNio RIChMONG .....eeeeeee e Mitsubishi Electric Power Products, Inc.
Benjamin ROANQUEZ..........c.oooiiieieee ettt El Paso Electric Company
RICArdo ROANQUEZ........c.eiiiiieeeeeeee et El Paso Electric Company
Fahmid Sadeque ..........ooovieiieeee e Pacific Northwest National Laboratory
MAICO SAIAZAT ..ot Siemens Industry, Inc.
FEAR SANCREZ ...ttt ettt ra et ns University of Texas
Raakeshvarshan Sanjeevee .............ccooiiiiiiiiiiee e Arizona State University
Venkateswara Seshmasetti ..........cccoccoeeiiiiiiciciiice e, Emirates Water and Electricity Company
NitiSh SharmM@.......c.oooii e BayWar.e. Solar Projects LLC
ASNANK SINNA...coiii e et Mitsubishi Electric Power Products, Inc.
Kaustubh Sinha ..........oooii e Mitsubishi Electric Power Products, Inc.
1aN SMITN ..o Pacific Northwest National Laboratory
EUGEN STArSCRICh ... e Siemens Industry, Inc.
Christopher Stauffer ..........ccocoveviiiecieeeeeeeeee e Mitsubishi Electric Power Products, Inc.
Lakshmi SuNdaresh ..........coovoiiiiiiie e Electric Power Research Institute
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AdEYEMI TAYION ...t Electric Reliability Council of Texas
SUSIIUL ThAKAT ......ooiieieiiceceee e Electric Power Research Institute
DAVIA TOVA ...ttt ettt ettt ettt be e sttt e b e El Paso Electric Company
DN TEUANOWSKI ..ottt ettt ettt ettt et e st et e bt e e e beensesseenseeneenees Montana Tech
Safayet Ullah ..o Electric Reliability Council of Texas
JONN UNAIIll ..o Independent Subject Matter Expert
Jerod Vandehey ..o Public Utility District No. 1 of Cowlitz County
JEITY VANG..c..iieiieeeeeeee et Mitsubishi Electric Power Products, Inc.
ANTOS VarghESe......ocviiiiieeeeeeeeeee e Pacific Northwest National Laboratory
Sai GOPal VENNEIAGANTT ..ottt ettt e st e e e te e st e enae e e e nrae e Tesla, Inc.
ViJAY VT ...ttt Arizona State University
BO WANG.....oo ettt ettt ettt e aa e enns Quanta Technology LLC
DEWEI WaNG......oiiiieiieiieieieeete ettt Pacific Northwest National Laboratory
QUINCY WANG.....ooiiiiiieieeeeee ettt British Columbia Hydro and Power Authority
ShIYUAN WANG ..ottt ettt et e et et e e aseeveeaaeas Quanta Technology LLC
DANIEIA YOVINE ...ttt ettt ettt esbe e s e sseessesseenseeseenseeneennas Seattle City Light
ChengWen ZNang ......coccooiiieiieeeee e Electric Power Research Institute
HAO ZNU ..ottt University of Texas at Austin
LIN ZAU 1ot Electric Power Research Institute
QING ZNU...oiiiiiieeeeee e British Columbia Hydro and Power Authority
SONGZNE ZNU......eie ettt ettt et Qualus, LLC
DAVId ZITDEL.. .o Pine Gate Renewables LLC
SCOME ZUIOAQA ...t Electric Reliability Council of Texas
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