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EPRI: Leading Collaborative Energy R&D Around the World
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EPRI advances energy technologies and informs decision-making through ~$420M in collaborative annual
research involving nearly 400 entities in ~40 countries - spanning the generation, delivery, and use of electricity.
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EPRI Integrated Grid & Energy Systems R&D
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The Vision a Decade Ago...
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the gap between deployment and operation.
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State-of-the-Art Synchrophasor Applications
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Grid Operations and Planning Must Evolve

Active Distribution Consumer Control
Systems and Electrification
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Clean Energy Transition Drives High Renewables

U.S. Cumulative Capacity Additions 2020-2035
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Emerging Applications Needed for Tomorrow’s Grid

Inertia Monitoring

Illustration of System Inertia and ROCOF

Oscillations Source Location

Saurte Timac a1 2atEsa 120118 ‘im'-
Asaierimees: rd 1%
. Mlid s Fraquency: 14814 b ) P :T —
I'F,, Mede RAIS Amplitde: 4 153484 M == .’
. II', e e | Mede Damping: AL Y E—
-~ T | =
v - !
v P 1
ll Y ._‘__.-"‘- ! I
. - i
) '-.:_ .____,/’ _— F— | ! Dicillation Source B
‘1. L = -". T — L w P I Locating [D5L)
i Ry - 0 |' { Generator Cwner, LCC ]
". ) reo £ [Tl .'
?,*',. TN AT , - | fbarem Medification L 50 personnel
kK A E - Alarms Soruicn * Ernail i E-Hﬁ::;::t;‘jt:ﬁmneer&
UHLS Operation B ' Detection - o . .
. ) o R L - i Finding the Source | Mitigation
—— VLS Derwared Dz ol o Mg [I— Lo
dEL

Cantral Center

Supervisory Control
IEEE €37.118

IEFE C37.11R
|EEE C37.11% IEEE C37.118

8 WWWw.epri.com © 2020 Electric Power Research Institute, Inc. All rights reserved.

=Pl

PMU Based Closed Loop Control

ELECTRIE POWER
RESCARCH INSTITUTE


http://www.epri.com/

PMUs for Grid Control - Example: Oscillations Damping Control
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e Mitigation of Natural & Forced Oscillations through
PMU-Based Closed Loop Control

Actuators
e Synchronous Machine/Synchronous Condenser

e FACTS (e.g. STATCOM, SVC), HVDC, BESS

Progress
e Software and Hardware-In-the-Loop Implementation
o Controle _ | v e Case Studies: NYPA, TERNA, SEC, National HVDC Centre
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Next Generation Grid Monitoring & Control

SCADA & Synchronized
PMUs Point on Wave
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Control
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Grid Monitoring & Control with High Levels of Inverter Based Resources

WWWw.epri.com © 2020 Electric Power Research Institute, Inc. All rights reserved. I—PE' | :;Esiﬂg}rﬁ:::rw“


http://www.epri.com/

PMU-Based Control - Implementation & HIL Testing
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Together...Shaping the Future of Electricity
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