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• BPA identified bias in mode 
meter estimates following 
system disturbances

• PNNL developed a 
modification to address the 
problem

• SEL implemented the 
modification in Synchrowave 
Operations

Introduction
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Mode Meter Operation
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Bias Identified by BPA Following Disturbances
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Mode Meter
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Avoiding Bias
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https://doi.org/10.1109/ISGT49243.2021.9372152 
1M. Donnelly, D. Trudnowski, J. Colwell, J. Pierre and L. Dosiek, "RMS-energy filter design 

for real-time oscillation detection," 2015 IEEE Power & Energy Society General Meeting, 

Denver, CO, USA, 2015, pp. 1-5, doi: https://doi.org/10.1109/PESGM.2015.7286192. 

https://doi.org/10.1109/ISGT49243.2021.9372152
https://doi.org/10.1109/PESGM.2015.7286192
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Evaluation of the Synchrowave Operations 
Implementation

• PMU data provided by BPA

• Synchrowave Operations configured to track North-South B mode

• Considered 21 cases where conventional mode meter was biased

• Compared:

▪ Conventional mode meter implemented by PNNL

▪ Modified mode meter implemented by PNNL

▪ Modified mode meter in Synchrowave Operations

Note: timestamps throughout the presentation have been modified and do not 
correspond to the actual events
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Case 1: Conventional Algorithm
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Case 2: Conventional Algorithm
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Case 3: Conventional Algorithm
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Case 4: Conventional Algorithm
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Case 5: Conventional Algorithm
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Case 6: Conventional Algorithm
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Findings and Future Work

• The modified mode meter avoids bias due to transients

• Mode estimates from Synchrowave Operations closely match those from 
PNNL’s implementation

• Future work:

▪ Evaluate potential updates to the transient detection algorithm to handle sequential 
disturbances

▪ Evaluate PNNL’s algorithm for avoiding mode meter bias due to forced oscillations 



Thank you
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