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Study on equivalent model of wind farms with DIFG considering wake effects

XU Yu-qin, ZHANG Lin-hao, WANG Na
(School of Electric and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: As to the mutual effect of wake turbulence among wind turbines in a wind farm with wind turbine driven doubly fed

induction generator (DFIG), a new equivalent modeling method is proposed. This method considers the wake effects of wind turbines

and defines the wake effect factor which shows how one wind turbine is affected by the others. This method also uses this factor as a

grouping rule of wind turbines. Using wind direction as input, the calculating method groups the wind turbines and aggregates the

same group. The calculating method of equivalent model parameters is provided, thus a wind farm model which is represented by few

wind turbines is obtained. Compared with the traditional equivalence model, the simulation results show that the equivalent model

based on the proposed method describes the power output of wind farms more accurately.
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Fig. 1 Two-dimensional model of the wake effects
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Fig. 2 Impact of wake turbulence among wind turbines
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Fig. 3 Calculation diagram of the wake effect factor
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Fig. 4 Wind farm equivalent model
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Fig. 5 Structural diagram connected in series
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Fig. 6 Block diagram of wind farm electric power system
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Table 1 Wind turbines’ grouping results based on w,
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Fig. 7 Active and reactive power curve of wind farm at
point of interconnection
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Table 2 Error of two equivalence methods
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Fig. 8 Active and reactive power curve of large-scale wind farm

at point of interconnection
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Table 4 Error of two equivalence methods

AR E, /% Ey/%
LAY 6.25 12.07
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