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B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

• Oscillation Detection Monitor

• Frequency Disturbance Source Detection

• Phase Angle Monitoring 

• Synchrophasor Remedial Action Schemes

Outline
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Oscillation Detection Monitor 
(ODM)



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

ODM
• 68 PMUs, 150 total 

measurements monitored 
for oscillations

• Filter Oscillations in 4 
frequency bands:
– Band 1: 0.01-0.15 Hz
– Band 2: 0.15-1.0 Hz
– Band 3: 1.0-5.0 Hz
– Band 4: 5.0-14.0 Hz
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B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

ODM
• Landing page for App
• Step forward and back through time to show more events.
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ODM
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ODM
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ODM
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ODM
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B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

• Operational on June 1st, 2016

• BPA System Operators must respond to alarms
– Dispatch Standing Order

• Single PMU Site Alarm
– System Operators contact field staff at alarmed 

measurement point.
• Multiple PMU Sites Alarm

– System Operators take more proactive approach

ODM
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Frequency Disturbance 
Monitor (FDM)



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

• Monitoring 52 PMU installations across Western 
Interconnection

• Alarm Event:
– 10 or more PMUs detect event
– Drop of at least 0.04 Hz from pre-event frequency
– 0.04 Hz deviation persists for at least 10 seconds

• Non-alarm Event:
– At least 4 PMUs, but less than 10 PMUs detect event
– Deviation of at least 0.04 Hz from pre-event.
– 0.04 Hz deviation persists for at least 10 seconds

FDM
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FDM
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FDM
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FDM

15



Phase Angle Monitoring



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

Phase Angle Monitoring
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Phase Angle Monitoring
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Phase Angle Monitoring
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Synchrophasor Remedial 
Action Scheme (RAS)



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N

• Response Based RAS
– Operational in April 2017
– WECC approved
– First PMU sourced RAS system
– Uses data from 6 PMUs (4 substations) to 

conditionally operate reactive grid devices.

Synchrophasor RAS
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Questions

Special thanks to Jeff Anderson, Kliff Hopson, Dmitry 
Kosterev, Nick Leitschuh
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