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Fig.1 Block diagram of active power control for
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Fig.2 Geographical distribution of wind farm
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Table 1 Equivalent fatigue load of 7', under

different control schemes

T A0 55 3885 / (kN-m)

O B R R R
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Table 2 Equivalent fatigue load of M; under

different control schemes
M AER% 55 8 / (MN-m)

OB R PR BN 2 R R
Sum 10.86 10.58 10.60
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Decentralized frequency response strategy for wind farm considering fatigue load
YANG Weifeng', WEN Yunfeng',LI Li*, WANG Kang’,CHI Fangde’,ZHANG Wuqi'
(1. College of Electrical and Information Engineering, Hunan University,Changsha 410082, China;

2. Dispatch and Control Center of State Grid Shaanxi Electric Power Corporation,Xi’an 710049, China)
Abstract: The fatigue load of wind turbines increase when wind farms participate in power system frequency
regulation, which leads to the increase of maintenance cost and decrease of operation benefit of wind farm.
Therefore, a decentralized frequency response strategy for wind farm considering fatigue load is proposed,
which can effectively reduce the fatigue damage of wind turbines while maintaining the frequency regulation
performance for wind farm. To achieve this objection, firstly the structure of frequency regulation and active
power control for wind farm are analyzed. The linear dynamic model of wind turbine is derived, and the
single-unit frequency response model with load is constructed. Then,the analytic expression of fatigue load
caused by wake flow fluctuation is derived based on Jensen’s wake flow model, which makes the single-
unit model extend the frequency response model of wind farm. To reduce the computational pressure of the
central controller,a method of analytical target cascading is applied to form a decentralized frequency re-
sponse strategy, which divides the centralized optimization model into the main problem (central controller)
and seve-ral sub-problems(local controllers). Finally,the IEEE RTS-79 system is built in MATLAB / Simulink,
which contains 80 doubly-fed wind turbines with single unit capacity of 5 MW,and the effectiveness of the
proposed strategy is verified by simulation.

Key words: frequency regulation for wind farm;wind turbines;analytical target cascading;fatigue load;wake
effect
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