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• Document Covers:
 Fundamental need for representative models
 Power Plant Model Verification (PPMV)
 Offline Baseline Testing for pro forma Model
 Online Performance Monitoring
 Process for Model Validation
 Value Proposition for Disturbance-Based Verification
 Related NERC Reliability Standards
 Performing PMU-Based Model Verification
o Procedure Overview
o Measurement & Modeling Considerations
o Event Selection

 Disturbance-Based Verification Examples Library
 Appendix – Software Tools Guidelines 

Reliability Guideline: Power Plant 
Model Verification using PMUs
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Reliability Guideline: Power Plant 
Model Verification using PMUs
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• PMU Installation
 Equipment considerations
 Digital relays and stand-alone devices
 Communications and IT 
 Data quality

• Data storage and retrieval

Reliability Guideline:
PMU Placement & Installation
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Table 1:  Example Comparison of Utility Data Historians 

SCADA Historian System PMU Historian System 

Number Tags File Size Archive Frequency Number Tags File Size Archive Frequency 

100,000 8 GB 8 – 10 days 1,500 8 GB 6 – 8 hours 
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• Real-Time Tools Considerations
 State estimation
 Oscillation monitoring and analysis
 Subsynchronous resonance & control interaction
 Angle difference monitoring
 Voltage stability
 Transmission interfaces
 Remedial action schemes
 Wide-area visualization & alarming 
 Variable energy resource integration
 Islanding detection and monitoring
 Blackstart & system restoration

Reliability Guideline:
PMU Placement & Installation
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• Offline Analysis Considerations
 Power plant model validation
 System model validation
 Load model validation
 Disturbance monitoring
 Event analysis
 Frequency response analysis

• Prioritization Based on Application
• Interconnection Requirements References

Reliability Guideline:
PMU Placement & Installation
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• Fundamental understanding of 
inter-area modes 

• Use of wide-area PMU data
• Explore oscillation analysis tools

Special Reliability Assessment: 
Oscillation Analysis

Sources: Montana Tech
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Mode Shape for 
Eastern 0.25 Hz Mode
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• Overview of Forced Oscillations
• Potential Mitigation Measures
• Online Tools across Industry
• Forced Oscillation Examples

Reliability Guideline: 
Forced Oscillations
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Current SMS Work Tasks

# Task Status
Expected 

Completion
1 RG: PMU Placement and Installation Draft Q4 2016
2 TR: SW Outage Rec 27:  Angular Separation Complete
3 TR: Utilizing PMUs for NERC Reliability Standards Tabled Q3 2017
4 RG: Model Verification Using PMUs Complete
5 Workshop: Power Plant Model Verification & Testing Complete
6 TR: PMUs for Cascading Outages Starting Q3 2017
7 Monitoring: IEEE C37.118 Certification Process Closing Out
8 Monitoring: Operator Training Practices Ongoing N/A
9 SRA: Inter-Area Oscillation Analysis Draft Q3 2017
10 GPS Availability Analysis – Ad-Hoc Analysis Complete
11 RG: Forced Oscillations Draft Q3 2017
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Next SMS Meeting
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