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Background 

• Well-damped power system oscillations are common 
and harmless 

• Sustained oscillations 
– Natural/Modal – stability problem 
– Forced – equipment malfunction 

• Response  
– Natural – topology/dispatch adjustment 
– Forced – identify and disconnect source 
– Requires detection 



Background 

• Oscillation Detection 
– Aided by PMU networks 
– Goal: excellent detection with few false alarms 
– Multi-channel spectral-coherence and periodogram methods 

developed in FY15 under the CERTS-funded Mode Meter project 

• Data Integrity And Situational Awareness Tool (DISAT) 
– Applies statistical analyses to search for power system events in 

large volumes of data 
– Original implementation included oscillation detection 

• Single-channel spectral-coherence algorithm 
• Relied on DISAT’s statistical analyses 

– Deployed for testing at BPA’s synchrophasor lab 



Objectives 

• Finalize multi-channel methods with improved detection 
performance  

• Implement within the existing DISAT framework 
• Report results in a highly tractable form 
• Deploy for testing 
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Driver 1: results from method with many false alarms won’t be trusted
Driver 2: individual results from many PMUs would be hard to interpret
Give brief background on DISAT



DISAT Implementation 

• Approach 
– Overviews at the month, day, and frequency levels 
– Separate occurrences of an oscillation are reported together 
– Oscillations ranked based on evidence (amplitude) and duration 
– Handles archived and incoming data 

• Algorithms 
– Multi-channel spectral coherence  
– Multi-channel periodogram 

• Visualizations 
– Improved visualizations capture geographic, frequency, 

amplitude, and phase characteristics over time 
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In these overviews (month, day, and oscillation) the focus is again on making the information tractable. The user can quickly identify the most significant events in an entire month of data.

Channels are blurred to protect confidentiality.
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Mapping is useful for finding patterns to identify recurring oscillations and for determining how widespread the oscillation is.

You can point out that sometimes the oscillation will be largest at its source, but be careful to point out that this isn’t always true.



Presenter
Presentation Notes
This helps the user make sure they’re looking at a forced oscillation (very narrow peak)

You can also point out the frequency dependent threshold that allows consistent detection performance across all frequencies
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This plot shows how large oscillations are at PMUs. This can help identify harmonics, which are indicative of forced oscillations.

Use the term “geographic information”

PMU names are blurred to protect confidentiality
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Oscillations are often too small to be observed in time-domain data, but this one is apparent.

Quick check for data quality problems like dropouts (we have a filter, but reassures the user)
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Deliverables 

• Finish evaluation to expanded coherence and spectral 
methods 
– Target: November 2015 
– Multi-channel Spectral-coherence and periodogram methods 

finalized 
– Improved detection performance demonstrated 

• Submit a journal/conference paper 
– Target: December 2015 
– “A Multi-Channel Method for Detecting Periodic Forced 

Oscillations in Power Systems” was accepted to the 2016 IEEE 
Power & Energy Society General Meeting 
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Deliverables 

• Refined DISAT implementation with expanded 
coherence and spectral methods incorporated deployed 
to BPA and interested entities 
– Target: January 2016 
– DISAT upgrades installed at BPA’s PMU laboratory January 28-29 

• Final Report containing updated methodology and 
results 
– Target: March 2016 
– “Forced Oscillation Detection and Analysis with the DISAT 

Application” published March 2016 
– Report details DISAT implementation and user interface 

• With all deliverables met, no further activities are 
planned under FY15 funding 



Project Continuation 

• Project is continuing in FY16 under GMLC Category 2 
funding 

• Suite of Open-Source Applications and Models for 
Advanced Synchrophasor Analysis 
– Unifies many distinct analysis capabilities under a single 

framework 
– Allows for a common data pool and information sharing among 

applications 
– Major applications: power plant model validation, frequency 

response analysis, oscillation baseline application, load model 
data tool 

 



Project Continuation 

• Oscillation baseline application tasks 
– Develop the oscillation baselining tool requirements (3 months) 
– Develop the oscillation baselining tool specifications (6 months) 
– Develop the prototype tool (9 months) 
– Deliver a prototype version of the baselining application for 

testing (12 months) 
– Coordinate project activities with industry-led efforts and working 

groups 

• Project is expected to start in the coming weeks 
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Questions? 
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