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Table 1 Requirement for active power regulation of wind farm
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Smoothing control method of wide time scale power fluctuation for

SCESS-DFIG power generation system
SUN Dongyang, SUN Lizhi, WU Fengjiang
(School of Electrical Engineering & Automation, Harbin Institute of Technology , Harbin 150001, China)

Abstract ; In order to smooth the power fluctuation caused by high penetrations of wind power in a wide time scale,
an approach combining the variable pitch control with super-capacitor energy storage power control is proposed. The
super-capacitor is employed to enable bidirectional regulation of the wind farm active power fluctuation in a rapid
and accurate way,and consequently the short time scale fluctuation of the output power is effectively controlled. The
power redundancy is obtained using the load reduction variable pitch control. The auxiliary power adjustment will be
triggered when the super-capacitors’ voltage violates the voltage limit, which can not only optimize the energy mana-
gement of super-capacitors,but also achieve the wide time scale power fluctuation suppression. Based on the model
establishment of DFIG( Doubly-Fed Induction Generator) , DC bidirectional up/down converter and super-capacitor
energy storage unit,a wind farm composed of three SCESS-DFIGs( DFIGs with Super-Capacitor Energy Storage Sys-
tem) is simulated. Based on the simulation of the operating conditions with the same rated parameters, different wind
speed curves,and different super-capacitor initial voltages ,the validity of the proposed control strategy is verified.

Key words : DFIG ; super-capacitor; wind power fluctuation; voltage feedback ; energy management; variable pitch

control ; coordinated control
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