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Fig.5 Experimental results of DFIG’s transient response
under unbalanced voltage condition(Mode 2)
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Hybrid direct power control strategy of doubly-fed induction generator

under unbalanced voltage conditions
WANG Yixiang',SUN Shitao’, CHENG Peng',MA Jing',JIA Limin"’
(1. China Institute of Energy and Transport Integrated Development,
North China Electric Power University,Beijing 102206, China;
2. North China Electric Power Research Institute Co.,Ltd.,Beijing 100045, China;

3. State Key Laboratory of Rail Traffic Control and Safety,Beijing Jiaotong University,Beijing 100044, China)
Abstract: A H-DPC (Hybrid Direct Power Control) strategy of doubly-fed induction generator under unba-
lanced voltage conditions is proposed. Firstly, the modulated voltages of stator active power and reactive
power are constructed in the stationary reference frame, which can realize the power no-difference tracking
control without phase locked loop. Then,the extended active power and reactive power are introduced into
the control system, and combined with the conventional active power and reactive power,the hybrid power
feedback is constructed to realize the operation control objectives of constant active power,constant reactive
power and three-phase balanced stator current under unbalanced voltage conditions. This method does not
need phase separation and extraction of voltage and current, which simplifies the implementation of the
control system. Finally,the results of hardware-in-the-loop experiment verify the effectiveness of the proposed
H-DPC strategy.

Key words: hybrid direct power control; doubly-fed induction generator; extended power theory; unbalanced

voltage
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Fig.A1 Hardware-in-the-loop experimental platform
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Table Al Related parameters of DFIG
23 Ul 2R A
LIVRPIES 2.0 MW e Lk 690 V
R 0.0083 p.u. HiHE 1100 V
R: 0.0069 p.u. Lis 0.090 p.u.
Lin 4.810 p.u. Ly 0.065 p.u.
SE T 0.33 L 4
k 20 ki 40
ke 500 W
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