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Combined Transmission Grid
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Federal Columbia River Power System
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• BPA territory in 6 states in the Pacific 
Northwest, 20+ GW of hydro

• BPA has over 100 PMU’s at 45 locations
• Alarm only when you want Dispatcher 

action (there are a few exceptions)
• *Oscillation events give a priority 1 audible 

alarm

General Info
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System Architecture
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1. Planning and Architecture
2. System Operation and Data Management
3. Labs and Development
4. Engineering and Event Analysis
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Resources:  4 Full-time equivalents
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• Oscillation Detection provides an audible alarm and 
visual notification when triggered

• Frequency Monitor provides a visible alarm, and 
there is an audible one through a separate system

• Mode meter  and Island Detection provide visual 
notification

• Wide Angle values are inputs into SCADA, and 
SCADA provides an audible alarm

Dispatch Alarms
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Video Board
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Frequency Event 
Auto-generated 
e-mail
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Phase Angle Difference
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BPA’s Mode Meter Monitor
• Uses MAS (Modal Analysis Software), 

developed by Montana Tech
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https://www.wecc.org/Reliability/Modes%20of%20Inter-
Area%20Power%20Oscillations%20in%20the%20WI.pdf 

https://www.wecc.org/Reliability/Modes%20of%20Inter-Area%20Power%20Oscillations%20in%20the%20WI.pdf
https://www.wecc.org/Reliability/Modes%20of%20Inter-Area%20Power%20Oscillations%20in%20the%20WI.pdf
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MVAR

MW
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Synchrophasor Remedial Action Scheme (RAS)

• Response Based RAS
– Operational in April 2017
– First PMU sourced RAS system in Western Interconnection

• Used as a ‘safety net’ to minimize the reliability risk for low 
probability contingencies. 

• It triggers the insertion of capacitors and removal of reactors.
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Synchrophasor RAS

• Intended to operate for large system events and prevent separations 
like the July 1996 event such as:

– Intertie faults
– Outages of the DC intertie from Oregon to Los Angeles
– Large generation losses in the Southwest
– BC Hydro and Alberta separations

• GPS issue
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• Oscillation Detection provides an audible alarm and 
visual notification when triggered

• Frequency Monitor provides a visible alarm, and 
there is an audible one through a separate system

• Mode meter  and Island Detection provide visual 
notification

• Wide Angle values are inputs into SCADA, and 
SCADA provides an audible alarm

Dispatch Alarms
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