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Objectives

• To investigate the impact of aggregation on a large wind farm. 
• To explore the dynamic behaviors of the power system and 
the wind turbine. 

Methods

• Use equivalencing method previously developed to simplify 
Taiban Mesa wind power plant. 

• Use PSLF dynamic analysis to simulate the wind power plant 
with AWEA-proposed low voltage ride through (LVRT) used 
to test the systems. 

• Represent a 204-MW wind plant two ways, 1) treat the entire 
wind farm feeding a large power system network as a single 
generator 2) treat each wind turbine within the wind farm as 
an individual generator (136 generators) feeding the large 
power system network. 
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Wind Farm Infinite Bus


Equivalent Circuit of Collector System
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Taiban Mesa
Representation
 R X B

0.4
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Equivalent Representation of Circuit Deduction 0.0104 0.0388 0.1004 

1. Analytical: simplification of equivalent circuits using series-
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parallel circuit reduction methods. 
2. Deduction: simplification of equivalent circuit based on load 

flow analysis using losses, branch currents and power flow.
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Single Turbine Representation (STR) 
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Results


• Using AWEA proposed LVRT profile, we compare STR and FSR. 

• At the point of interconnection, the dynamic response for STR tends to show a sharp change, while the FSR tends to smoothen 
the response. 

• At the turbine level, due the diversity of the wind power plant, each turbine shows a different response. 

• STR provides sufficient accuracy for large-scale system studies. 

Summary

The results and progress related to this work are reported in the following: 

• “Equivalencing the Collector System of a Large Wind Power Plant” to be presented at the IEEE-Power Engineering Society, 
Annual Conference 2006, June 18–22, 2006, Montreal, Quebec, Canada. 

• “Model Validation at the 204-MW New Mexico Wind Energy Center” to be presented at the Wind Power Conference, June 4–7, 
2006, Pittsburgh, Pennsylvania. 
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