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Agenda

■ Existing PMU Locations

■ Proposed PMU Locations

■ PMU Implementation Project

■ Location Selection Analysis

■ Demonstrating Benefits/Value

■ Challenges Concerning PMU Technology
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Existing PMU Locations

October 29, 2019 3

Existing
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Existing and Proposed PMU Locations
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Status
# of 

Substations
Existing 15

Proposed 11

Total 26

Existing

Proposed
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PMU Implementation Plan
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SEL RTAC
(PMU ONLY)

SEL 400x Relay
(PMU)

SEL 400x Relay
(PMU)

SEL 400x Relay
(PMU)

Serial

GPS

Ethernet

MPLS Router

SUBSTATION

MPLS Router MPLS Router

GE PDC GE PDCGPS

Coax

Coax

Digital Circuit

Ethernet

GE Historian GE Phasorpoint 
(Visualization)

PJM via RTS 
Core

Coax GPS

CENTRAL LOCATION

Ethernet

 Replace relays (if required)

 Add substation data concentrator

 Add serial cables between relays and data concentrator

 Upgrade the GE Phasorpoint solution to 
include more PMU licenses, storage and 
applications for visualization
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Location Selection Analysis

■ Across FE Footprint

■ Selected 345 and 138 kV 
substations based on 
prioritized benefits

– Linear State Estimation

– System Monitoring

– Model Validation

– Other

■ Prioritized benefits weighted 
for additional analysis
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Benefits/Value
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PMU DATA

T&S Services/Asset 
Management

FirstEnergy

Operations Transmission 
Planning

Transmission 
Protection

PJM
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Challenges Concerning PMU Technology

■ Defining use cases for PMU data

■ Quantifying impact on system operations

■ Developing and building applications utilizing PMU data

■ Technical support and management of PMU program

■ Competing priorities/limited resources
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