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Limitations of the conventional method of PMU testing and 
analysis –  

(1) Needs complex test bed setup 

(2) Requires specially trained person 

(3) Very labor intensive 

(4) Highly time taking 

(5) Very costly 

There is need of an automated / semi-automated method  
for testing and analyzing PMUs 
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(1) It is an automated analysis tool for analyzing the 
performance of the test PMU under different test conditions 

(2) It works with a Phasor Data Concentrator (PDC) and the 
Real Time Digital Simulator (RTDS) 

 Note – Substitute for the RTDS:  
                 (i) High quality analog signal generator 
         (ii) High quality PMU (simulated / hardware)   
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(1) Time aligns the synchrophasor data of the test PMU with the 
      ideal PMU 
(2) Automatically tracks the changes in the test conditions and 
      finds the suitable data for test analysis 
(3) Analyzes performance of test PMUs under different steady 
      state and dynamic conditions as mentioned in the IEEE 
      Standard for Synchrophasors C37.118.1 
(4) Analyzes performance of test PMUs under other realistic  
      conditions outside the IEEE Standard 
(5) Allows the user to choose required tests from the suite of test 
      configurations 
(6) Provides visualization of test conditions and corresponding 
      results in the form of figures while carrying out the analysis 
(7) Automatically generates a detailed printer-friendly test report 
      for the PMU instantly after the completion of test analysis 



Characteristics 

Parameters PPA  
(2014) 

         No. of Tests        760 

Reporting Rates supported by 
tool 

10, 12, 15, 20, 25, 30, 50, 60 

Type of PMU supported Both P and M type 

Supported Base Voltage Any voltage given by user 

Total Time Required to Test 90 Minutes (for one reporting rate 
and base voltage) 
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Suite of tests for PMU performance analysis – 
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Factors for 
Comparison 

Conventional 
Methods 

Method using  
PMU Performance 

Analyzer 
Simplicity of Test 

Setup 
Complex Simple 

Mode of Test 
Execution & 

Analysis 

Mostly  
Manual 

Mostly  
Automated 

Requirement of 
Trained Person 

Yes No 

Auto-generation of 
PMU Test Report 

No Yes 

Time Required for 
Entire Process 

Very High 
 

Very Low 
(For 1 PMU:  

90 minutes for all tests 
[in the test suite] 

conducted once for 
one reporting rate) 

Cost of the Entire 
Process 

Very High Very Low 

Table of Comparison –  
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Phasor Data 
Concentrator  

(PDC)  

RTDS 

Test PMU 
Analog Test Signals 

C37.118.1 Data 

C37.118.1 Data 

.csv Data (Offline) 

A Typical Architecture for using the PMU Performance Analyzer –  

Automatically generated  
PMU test report 
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(1) A Sample of a Steady State Test Condition & Result 

Test Condition Test Results 

 → Quantity changed: Frequency   
 → System condition during the change: Balanced System,  
                                                                      No Harmonics   

 → Detailed analysis of the test is available in the test report 
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(2) A Sample of a Difference in PMU Performance when test 
quantities are changed under different conditions –  

 → Quantity changed: Frequency   
 → System condition during the change: With & Without  
                                                                      Harmonics   

 → PMU performance varies drastically with system conditions 
          for the same variation in the changing quantity 
 → Detailed analysis of the test is available in the test report 
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 → Quantity changed: Frequency 

 → Detailed analysis of the test is available in the test report 

(3) A Sample of a Dynamic Test Condition & Result 

Step Change in Frequency Ramp Change in Frequency 
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(4) A Sample of an Auto-generated PMU Test Report –   

 → The PMU test report consists of: 
          (a) Detailed analysis of all the tests performed on the PMU 
                in the form of text and corresponding figures 
          (b) Results in conformance with IEEE Standard C37.118.1 
 → The PMU test report is very easy to interpret 



(5) A Sample of the report showing Result of PMU test 
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 → A new PMU performance testing tool has been developed 
 → PPA can perform testing and reporting in very short time 
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