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Phase Angle Monitoring 

Phase angle monitoring is an important use case of 
synchrophasor technology

• Indicates stress in the system
 During disturbance
 Post-disturbance analysis

• Key objectives of paper: 
 Learn how PMU data and synchrophasor application 

outputs are being used for phase angle monitoring in the 
industry 

 Share grid operator and electric utility experiences
 Collect videos to demo operational tools 



NASPI CRSTT Application Template 



Requests for Participation

• Organizations contacted – 17 responded out of 27
• Alstom Grid 
• Dominion Virginia Power (DVP) 
• Duke Energy 
• Electric Power Group (EPG)
• Electric Power Research Institute (EPRI) & 

PowerTech Labs
• Entergy
• Electric Reliability Council of Texas (ERCOT)
• Lower Colorado River Authority (LCRA)

Transmission Services Corporation
• Midcontinent ISO (MISO)
• ISO New England (ISO-NE)
• National Instruments
• Pacific Northwest National Laboratory (PNNL)
• Power System Operation Corporation, India
• PJM Interconnection
• Quanta Technology
• Rensselaer Polytechnic Institute (RPI)
• Schweitzer Engineering Laboratories (SEL)

• V&R Energy
• Washington State University (WSU)
• American Transmission Company (ATC)
• Pacific Gas & Electric (PG&E)
• Swissgrid
• Peak Reliability
• New York ISO (NYISO)
• Southern California Edison (SCE)
• Florida Reliability Coordinating 

Council/Florida Light and Power (FRCC/FLP)
• XM, Columbia



Requests for Participation (Cont.)

User Responses                                   Vendor Responses
• Dominion Virginia Power (DVP)
• ISO New England (ISO-NE)
• American Transmission Company (ATC)
• PJM Interconnection
• Power System Operation Corporation, India 

(POSOCO)
• Peak Reliability 
• Southern California Edison (SCE)
• LCRA Transmission Services Corporation
• Duke Energy 
• Electric Reliability Council of Texas (ERCOT)
• XM, Columbia

• Alstom Grid 
• Electric Power Group (EPG)
• Electric Power Research Institute (EPRI) & 

PowerTech Labs
• Quanta Technology
• Schweitzer Engineering Laboratories (SEL)
• V&R Energy



Dominion Virginia Power – Template Response



ISO New England – Template Response



ATC – Template Response



ATC – Template Response (Cont.)



PJM Interconnection – Template Response



POSOCO – Template Response



Peak Reliability – Template Response



Southern California Edison – Template Response



LCRA – Template Response



Duke Energy – Template Response



ERCOT – Template Response



XM, Columbia – Template Response



XM, Columbia – Template Response (Cont.)



Alstom Grid – Template Response



Alstom Grid – Template Response (Cont.)



Electric Power Group – Template Response



Electric Power Group – Template Response (Cont.)



EPRI & PowerTech Labs – Template Response



1-D Transfer Analysis 2-D Transfer Analysis

EPRI & PowerTech Labs – Template Response (Cont.)



Quanta Technologies – Template Response



Quanta Technologies - Template Response (Cont.)



SEL – Template Response



SEL – Template Response (Cont.)



V&R Energy – Template Response



V&R Energy - Template Response (Cont.)



V&R Energy – Template Response (Cont.)



Conclusions 

The CRSTT received responses from 17 of the 27 parties 
requested to participate

Several responders have tools in place to:
• Monitor phase angles across important locations
• Identify growing angular separation
• Alarm for conditions that indicate increased stress across 

the electrical system

When operationalized, these tools increase awareness of 
system conditions that may require corrective action to 
ensure the grid reliability



Next Steps

1. Revise Using Synchrophasor Data for Phase Angle 
Monitoring Paper to incorporate feedback received 
during review period. 

2. Finalize paper with embedded videos and post on 
the NASPI website.

3. Work with NASPI Leadership Team to develop a 
Phase Angle Monitoring Workshop for a future 
NASPI Work Group Meeting. 
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