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EPRI: Leading Collaborative Energy R&D Around the World

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.

http://www.epri.com/
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EPRI Integrated Grid & Energy Systems R&D
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The Vision a Decade Ago…
December 2010 T&D World
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Operations

• Wide Area Situational Awareness
• State Estimation
• Event/Oscillation Detection
• Voltage Stability Assessment
• Islanding Monitoring & Detection

State-of-the-Art Synchrophasor Applications

Planning

• Model Validation
• Equipment Model
• System Model

• Event Analysis
• Frequency Response Analysis
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Grid Operations and Planning Must Evolve
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Clean Energy Transition Drives High Renewables

H2 via 
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EPRI U.S. electric sector 
carbon reduction models 

show high renewables 
capacity additions for all 

2035 scenarios.

80%                
(Net Zero in 2050)

Wind

Solar

Rooftop
Solar

Scenario Capacity
80% Reduction 561 GW
Net Zero 566 GW
Carbon Free 1,158 GW
100% Renewable 1,766 GW

U.S. Cumulative Capacity Additions 2020-2035

Reference
2020 – 2035

2035 Target
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Inertia Monitoring

Artificial Intelligence PMU Based Closed Loop Control

Oscillations Source Location

Emerging Applications Needed for Tomorrow’s Grid

http://www.epri.com/
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PMUs for Grid Control – Example: Oscillations Damping Control

• Mitigation of Natural & Forced Oscillations through 
PMU-Based Closed Loop Control

• Synchronous Machine/Synchronous Condenser 
• FACTS (e.g. STATCOM, SVC),  HVDC, BESS

• Software and Hardware-In-the-Loop Implementation 
• Case Studies: NYPA, TERNA, SEC, National HVDC Centre

Actuators

Objective

Progress

http://www.epri.com/
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Grid Monitoring & Control with High Levels of Inverter Based Resources
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PMU-Based Control - Implementation & HIL Testing 

Testing and Performance 
Evaluation of PMU Based 
Control Schemes Under 

Emulated Realistic 
Operating Conditions
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Together…Shaping the Future of Electricity

http://www.epri.com/
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