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Wide Area Measurement System 
• Goals 

– Provide improved situational awareness to 
operators 

– Compute critical angle differences in real time 
– Compute and display grid oscillations 
– Determine data storage requirements for future 

expansions  
– Evaluate new event detection and system 

modeling technology 
San Diego Gas & Electric  

5 



System Architecture 
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Data volume 
• 90 PMUs (Approaching 100 by end of 2014) 

– Each with 25 measured variables 
– 2250 measured values each 30 times per second 
– 67,500 events per second to the PI system 
– Average compression 20 percent of volume 
– Raw data = 31 GB per day 
– Compressed data = 31*0.2= 6.2 GB /day  
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Applications 
• Overview Graphics (zoom with interactions) 
• Voltage and frequency alarms 
• Real and Reactive power alarms 
• Island detection 
• Phase angle chart 
• Phase angle difference 
• FFTs for oscillation  
• PQ and PV charts for stability 
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Basic Graphics 
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Voltage and Frequency Alarms 
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Real and Reactive Power Alarms 
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Real and Reactive Power Alarms 

 

San Diego Gas & Electric  

12 



Phase angle chart 
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Phase angle differences 
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FFT for Oscillation detection 
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Damping surface 
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Phase angle chart 
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PQ & PV Charts 



Status 
• Phase I complete 
• Phase II commenced (October 2013) 
• Includes: 

– Enhanced graphics 
– Automatic event detection 
– Automatic dynamic modeling (realization). 
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• Thank you for attending this presentation 
 

• Questions? 
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