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Model (In)Validation

• Model verification studies do not match historical responses.
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Model (In)Validation

• What do you do next?

• Before you hire consultant to do baseline model development 
or model calibration, do basic checking first:
 Verification studies over multiple events
 Confirm that you are using the most recent dynamic models
 Check powerflow data, particularly transformer impedances and tap 

position
 Make sure operating conditions modeled correctly (e.g. head on hydro 

power plant, frequency response mode, temperature limits, etc.)

• If all options are exhausted, can disturbance data be used for 
model calibration?
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Model (In)Validation

• Essential elements of disturbance-based model verification:
 First and foremost, you must know that the model structure is correct
 Engineering knowledge of the plant controls is essential
 Measurements at generator terminals are strongly preferred, including 

both stator and field quantities 
 Large number of events, including voltage and frequency deviations
 Model calibration vs. curve-fitting 

• Some success stories using disturbance-based calibration
 EPRI Power Plant Parameter Derivation application - user’s group
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Model (In)Validation

• Successful model calibration for large thermal plant
 Subsequent verification successful over dozens of events
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Session Structure

1. Workshop organizers developed event dataset suite
2. Each participant given

1. Complete set of twelve (12) grid disturbances measured by PMUs
2. Powerflow model for arbitrary conditions
3. Dynamics models known to have issues

3. Participants performed calibration on dynamics models using 
datasets and root models provided

4. Participants will provided dynamics data of calibrated models
5. Workshop organizers reviewed results and tested on 

additional dataset
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Equivalent System

Test Cases

• Steam Turbine Generator
• Gas Turbine Generator
• Hydroelectric Generator

• Each case includes single unit, generator step-up (GSU) 
transformer, and equivalent system model

SYS GEN 
UNDER 
TESTJumper Line
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Measurement Location

• PMU measures the following quantities at the high-side of the 
generator step-up (GSU) transformer
 Bus Voltage Magnitude and Angle
 Bus Frequency
 Active and Reactive Power

SYS GEN 
UNDER 
TEST

PMU

I V
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Sequence of Events

• 12 sequential events provided for each unit
 Certain events might consider different generator operating modes

Event #
01
02
03
04
05
06
07
08
09
10
11
12

Time     Vmag Freq P           Q Ang
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Test Units

• Steam Turbine Generator
 genrou – Round Rotor Machine
 esst4b – Digital Static Rectifier Excitation System
 ggov1 – General Purpose Turbine-Governor
 pss2b – Digital Dual-Input Stabilizer

• Gas Turbine Generator
 genrou – Round Rotor Machine
 rexs – General Purpose Rotating Exciter
 ggov1 – General Purpose Turbine-Governor 
 pss2a – Analog Double-Input Stabilizer

• Hydroelectric Generator
 gentpj – Synchronous Generator Model
 esst1a – Bus-Fed Static Excitation System
 ieeeg3 – IEEE Type 3 Turbine-Governor
 pss1a – Analog Single-Input Stabilizer
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