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Model Validation 
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Accurate and up-to-date models are 

needed for reliable and economic grid  

operations and planning 

WECC required generators to be 

tested for model validation after 1996 

system outages 

WECC established a formal 

Generating Unit Model Validation 

Policy in 2006: 

Baseline model development, 

Periodic model validation 

NERC Reliability Standards MOD-

026,-027: 

Developed from 2007 to 2013 

In effect starting July 1, 2014  

 

August 10, 1996 



Disturbance-Based Model Validation 
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G

Record: 
- POI bus voltage
- POI bus frequency
- Power plant MWs and MVARs

Point of 
Interconnection

V I

Power Plant

G

Substation

PMU needs to be placed at Power Plant POI 



Disturbance-Based Model Validation 
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G 

Power Plant 

G 

Controllable 
Voltage and 
Frequency 

Voltage and Frequency 

MWs and MVARs 

MODEL 

Disturbance play-in capabilities are added to GE PSLF in 2001 



Disturbance-Based Model Validation 

BPA has PMU disturbance monitoring: 

Conventional –  

12 plants,  

130 generators,  

21,145 MW of generation 

Wind –  

11 plants 

1,200 MW of generation 

Review model performance annually 
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Disturbance-Based Model Validation 

BPA PPMV 

sequence of GE PSF EPCLs and MATLAB programs 

 

PNNL-BPA PPMV 
Stand-alone data management program 

 

Idaho Power 

Excel macro with PI data link and PSLF interfaces 
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PPMV Tool main features 

The tool automates the process of power plant model 

validation using disturbance recordings.  

Interacts with GE PSLF Play-In Function for generator 

model validation 

Database of projects (model validation studies) 

Database of the historic events. 

Database of the power plant 

Generating reports 
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PPMV main GUI 
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List of Projects List of power 
plants 

DYDs 

DYD 
preview 

Event plots 



PPMV - Create new validation task 
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PPMV – automated reports 
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Success Stories – Plant A 
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Success Stories – Plant B 
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Wind Power Plant Model Validation 

BPA has nearly 4,900 MW of wind generation 

interconnected to its transmission system 

BPA prototyped PMU-based wind power plant 

validation set-up for multiple wind power plants 

BPA is collaborating with EPRI, UVIG, NREL 

research on wind power model validation using 

PMU data 

BPA implemented wind models in State Estimator 
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Wind Power Plant Model Validation 
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Going Beyond the Standards 
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Expected

Unexpected action 
from plant controller 
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Future work 
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PPMV project page: https://svn.pnl.gov/PPMV 

 dnkosterev@bpa.gov 

 hyang@bpa.gov 

 pavel.etingov@pnnl.gov 

 

New version of the PPMV tool is under development 

New advanced GUI  

New advanced functionality 


