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Agenda 

• PJM Integration Approach 
– SOA Integration 
– Data Processing 
– EMS Integration 

• Initial Hybrid SE Results 
– PMU comparison to SE 
– Modeling considerations 

• Multi-day impact on SE convergence 
• Next Steps 
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Use Published Message Definitions 
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Re-use Telemetry Message 
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Add Receiving Data Queue 
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PMU Message Data 
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Integration on EMS One-lines 
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Voltage Measurement Results 

Station Voltage Type Meas Est Res Status 

Station#1 230 KV NODE DEGS -36.38 -35.89 -0.48 

Station#2 500 KV NODE DEGS 0 0 0 REF MEAS 

Station#3 765 KV NODE DEGS 58.87 58.99 -0.11 

Station#4 765 KV NODE DEGS 61.84 62.32 -0.47 

Station#5 345 KV NODE DEGS -35.78 78.78 -114.56 PREV ABN 

Station#5 345 KV NODE DEGS 78.86 78.78 0.09 
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Current Measurement Results 

Station Voltage Type Meas Est Res Status 
Station A 230 KV LINE DEGI -178.48 -177.35 -2.04 
Station B 345 KV LINE DEGI -168.99 -168.78 0.91 
Station B 345 KV LINE DEGI -169.66 -168.52 -1.35 
Station C 345 KV LINE DEGI -103.86 -103.36 -0.82 
Station C 345 KV LINE DEGI -110.48 -95.4 -26.33 
Station From* 765 KV LINE DEGI -85.67 -94.82 15.97 
Station D 230 KV LINE DEGI 133.1 0 0 
Station D 230 KV LINE DEGI 33.05 0 0 
Station E 230 KV LINE DEGI 31.92 31.55 0.83 
Station E 230 KV LINE DEGI 31.62 32.52 -1.39 
Station F  230 KV LINE DEGI 33.74 33.94 -0.34 
Station F  230 KV LINE DEGI 33.35 34.54 -2.16 
Station F  230 KV LINE DEGI 36.15 34.54 2.73 
Station F  230 KV LINE DEGI 33.94 34.54 -0.97 
Station E 230 KV LINE DEGI 53.09 51.73 2.12 
Station E 230 KV LINE DEGI 52.1 51.85 0.21 
Station To* 765 KV LINE DEGI 102.78 85.22 30.66 
Station To* 765 KV LINE DEGI 85.43 85.45 -0.02 
Station To* 500 KV LINE DEGI 92.38 87.09 9.26 
Station G 500 KV LINE DEGI 136.17 142.79 -11.72 
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EMS Model Considerations 
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Initial Test System Results 

SE Convergence 
Non-convergent   Convergent   

Date 
PMU's 

Enabled 
Count of SE 

Runs 
Average of 

Iteration Count 
Count of SE 

Runs 
Average of 

Iteration Count 
13 No 74.00 81.00 399.00 19.28 
  Yes 74.00 81.00 398.00 22.82 

14 No 486.00 81.00 873.00 22.02 
  Yes 600.00 81.00 761.00 31.22 

15 No 695.00 81.00 658.00 23.38 
  Yes 932.00 81.00 426.00 25.90 

16 No 614.00 81.00 715.00 23.36 
  Yes 598.00 81.00 740.00 26.05 

17 No 27.00 81.00 431.00 25.13 
  Yes 147.00 81.00 323.00 26.45 

Grand 
Total 4247.00 81.00 5724.00 24.72 



PJM©2015 www.pjm.com 13 

Next Steps 

• Continue to test/tune/validate Hybrid SE  
– Increase use of existing PMU maps 
– Map additional PMU measurements 

• Move testing closer to production 
– Improved SCADA sampling rates 
– Better SE tuning 

• Investigate discrepancies 
– SCADA vs. Model vs. PMU vs. mapping errors 

• Additional scenario testing 
– Loss of SCADA/stale data (RTU/ICCP link)  
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Questions? 
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