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A control strategy of DFIG under unbalanced voltage dips

ZHU Xiaorong, LIU Shipeng
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources
(North China Electric Power University), Baoding 071003, China)

Abstract: Compared with symmetrical voltage fault, the electromagnetic transient process of the doubly fed wind
generator (DFIG) under asymmetrical fault is more complex, which causes much harm to the DFIG. The immediate cause
of the appearance of pulsation second order component in the rotor current and other variables of the DFIG is analyzed by
analyzing the electromagnetic transient process in DFIG during unbalanced grid dips. According to this analysis, a rotor
voltage compensation control strategy is proposed to eliminate the rotor current pulsation under slight voltage dip and to
reduce the over-current in the rotor circuit under serious voltage dips. Under the proposed control strategy, the AC
terminal voltage of the rotor side converter (RSC) is controlled to compensate the DC and negative sequence components
of the electromotive force. The complete compensation range is analyzed according to the limited AC terminal voltage of
the RSC. Simulation results validate the proposed control strategy.

Key words: doubly fed induction generators; unbalanced voltage dips; low voltage ride through; rotor voltage

compensation; sliding mode control
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Fig. 1 Equivalent circuit of the rotor side
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Fig. 2 Vector of the rotor side under unbalanced grid voltage
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Fig. 3 Vector of the rotor side using the rotor voltage

compensation control strategy
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Fig. 4 Vector of the rotor side under unbalanced voltage dips

3.2 EHIREERISKIN

JIT et 1 il S s o thAE P i) S BT 1%
PEHIARE HH RSC AR i) 85 FH e 1 FL R kM I 350
UL TR I 2 S AT IR Y, SEEL DFIG
S DR I AR o T R M T E H Y
B IS4 TR AU BRI A . B, T
b o F1 dg 53 AR AR R 1AL bR R R A [R) 20 Tig
AR .

S o

A

HIE
it {pLL

5 FF BRERMEITHI R IGAER

Fig. 5 Control diagram of the rotor voltage compensation

control strategy
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