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Equivalence of wind farms with DFIG based on two-step clustering method

XU Yugqin, LIU Dandan
(School of Electric and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: In order to reduce complexity of simulation model of wind farm while ensuring accuracy, and considering wake
effect and different control methods in actual wind farm, a two-step clustering method based on Analytic Hierarchy Process is
proposed. Both initial operating point and dynamic behavior are considered in this method. Firstly, the input wind speed is
calculated under the influence of wake effect. The first step clusters the DFIGs according to pitch angle action situation, and
the second step re-clusters the DFIGs by their dynamic characteristics according to disturbed curves of rotor current. Then
parameters of equivalent wind turbine generators and collecting power lines are derived respectively to ensure power output
characteristics and voltage difference constant. Thus a multi-machine equivalent model of wind farm is obtained. Finally the
proposed equivalent method is validated by simulation results.
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Fig. 1 Disturbed curves of rotor current under

different initial wind speed
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Fig. 2 Disturbed curves in PCC under different control methods
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Fig. 4 Wind farm equivalent model
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Table 1 Estimated results of input wind speed
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Fig. 6 Disturbed curves of rotor current
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Table 2 Wind farms’ clustering and equivalent results
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