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BPA Probing Tests 

• BPA routinely conducts dynamic field tests
– September 2005, June 2006, August 2006, 

August 2008
• Test objectives

– Obtain historical dynamic benchmarks
– Realism of WECC simulation models 
– Benchmark mode-meter performance
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Mode Meters 

• All mode meters require historical data to estimate mode
• Stochasitc problem – No mode meter provides a perfect estimate
• Many algorithms have been proposed – None are perfect
• Math can only do so much
• Ambient based algorithms likely not accurate enough for real-

time applications
• What is their performance?
• Can we do better by probing (exciting) this system?
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WECC System and PMUs
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Typical Test 

• Each test consist of several hours
• Each hour consists of a combination of

– Chief Joe dynamic brake insertions
• 1400 MW, 0.5 sec.

– Several minutes of low-level pseudo-random Pacific 
DC Intertie (PDCI) modulation

• +10 to +20 MW
• 20 to 40 minutes

– Short bursts of mid-level PDCI probing
• +125 MW 
• Sine wave, Square wave, and Chirp signals 
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Low-level Multi-Sine Probing Signal
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Probing vs. Ambient (8/22/2006 test)
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Series C - Noise Probing vs. Ambient
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Conclusions and Future Plans 
• Probing provides detailed view 

– Inter-area modal frequencies and damping
– Inter-area modal shape

• Mode estimates often not accurate enough 
during ambient conditions

• Mode estimates are much more accurate during 
probing

• PDCI low-level probing
– AC system response below noticeable levels
– Operational PDCI low-level probing being proposed 

for real-time dynamic stability security assessment
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