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DOE’s Objective
Use advanced measurements to mitigate risks of rapid IBR deployments



PROGRESS MATRIX

• Jointly funded by DOE’s Office of Electricity (OE) and Solar Energy 
Technologies Office (SETO)

• Objectives:
• Develop advanced measurement capabilities and analytics

• Accelerate adoption of IBRs

• Improve the reliability and resilience of the bulk power system

Overview



PROGRESS MATRIX

Gap Analysis

• Survey of utility partners’ measurement capabilities
• Bonneville Power Administration (BPA) – PNNL 
• Western Area Power Administration (WAPA) – NREL 
• Kaua’i Island Utility Cooperative – ORNL

• Literature review of measurement-based IBR 
application requirements

• Identify barriers preventing utilities from using 
advanced measurements (PMU and POW) to 
integrate IBRs



Literature Review 

Evaluated 26 proposed applications



Literature Review 

Unwarranted assumptions about POW measurements

• Continuously streamed
• Available at inverter terminals or 

plant’s Point of Connection (POC)
• Shared by plant owners

• Hesitancy of plant owners to share 
detailed models is discussed often

• This hesitancy extends to sharing POW 
measurements with transmission 
system operators

• Labeled to support AI/ML



Review with BPA

Seeking an application for demonstration

• Six POW applications considered most viable for demonstration:
• Subsynchronous Oscillation (SSO) Source Localization
• Disturbance Monitoring
• Data-Driven Modeling for Stability and Control
• Monitoring Support for Ride-Through Control Capability
• Anti-Islanding Protection
• Weak Grid Planning

• Reasons none moved forward to field demonstration:
• PMU-based alternatives much easier to implement, though less performant
• POW streaming not feasible
• No practical way to automate collection of snapshots



Laboratory Demonstration

Automated POW reporting

Nonlinear Least-Squares 
Phasor Estimation

Packaging

PMU

POW
POW

Least Squares Error
LSE > 𝛾

To Control Center

POW is spread over multiple frames 
to minimize communication burden



Steady State

Low error – phasor represents POW well

Only report phasors



Non-Steady State

Increased error – phasor does not represent POW well

Add POW to stream



Summary

• Despite an identified need, few new POW applications have been 
deployed

• Value proposition for streaming POW is not strong enough to justify 
expenses: bandwidth, network management, security, storage

• Conventional use (trigger-based recording) will continue to dominate if 
streaming remains the focus

• Alternatives to streaming are needed
• Automation to enable retrieval of gapless POW housed in substations
• Synchrophasor-first architectures
• Event capture with customizable triggering conditions
• Distributed solutions


