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PNNL Oscillation Analysis Tools 

Dynamic System Identification Toolbox 
Prony Ringdown GUI 
Spectral Coherence Analysis Tool 
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PNNL Oscillation Analysis Tools -- 
Overview 

October 31, 2013 3 

PNNL-created tools are primarily MATLAB-based 
Flexibility for algorithmic improvements 
Prototyping for algorithmic proof of concept 

Tools are often developed as a path to algorithm/approach 
commercialization 
Some generic implementations of analysis types in commercial 
packages, but designed for adjustments and experimentation 
 



Dynamic System Identification Toolbox 

MATLAB-based collection of phasor measurement-oriented tools 
Data import/export functions 

Import – SWX, PPSM, DST (BPA PDC formatted) 
Incorporating COMTRADE format 
Potentially incorporating PI Historian links 

Export – DST+INI, MAT, CSV 
Data processing 

Filtering, resampling, correction 
Data Analysis 

Fourier-based techniques 
Prony Ringdown GUI 
ModeMeter tools – UWyo/MT Tech research 
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Dynamic System Identification Toolbox 
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Prony Ringdown GUI 

MATLAB-based tool for analysis of ringdown events 
Prony-based algorithm 
Extracts modal information 

Modal parameter estimates 
Mode shape estimate 

Interactive analysis 
Interval of analysis 
Model order 
Overlay of estimated modal content 
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Prony Ringdown GUI – Setup Screen 
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Prony Ringdown GUI – Results Screen 
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Spectral Coherence Analysis Tool 

MATLAB-based tool for detecting different oscillation types in data 
Primarily developed to detect sustained low-SNR oscillations in PMU 
data 
Periodogram-based analysis algorithm 
Useful to find: 

Periodic oscillations 
Forced responses 

Ringdown events 
Probing tests 

Ongoing development 
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Spectral Coherence Analysis Tool 
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Spectral Coherence Analysis Tool 
April 2013 Probing Test 
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Pseudo-random Probing 

Brake Insertion 

Interesting Osc at 13 Hz 



Current and Future Research 

Testing spectral coherence analysis tool 
BPA deployment on historical and pseudo-realtime data 
Offline analysis of previous events 

Refining sustained oscillation detection 
Proper triggering and thesholding 
Incorporation into commercial tool 

Investigate new methods or refinements for modal analysis 
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