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Study on suppression strategy for wind turbine drive train torsional vibration
under grid fault based on co-simulation

HU Wenping, ZHOU Wen, WANG Lei, LI Xiaojun
(Electric Power Research Institute, State Grid Hebei Electric Power Company, Shijiazhuang 050021, China)

Abstract: As the drive train torsional vibration may be stimulated by the huge change of electromagnetic torque caused
by grid fault, the flexible drive train is modeled using spring-damping-mass modeling method firstly, the analytical
expression of the natural oscillation frequency and damping coefficient are obtained, and the flexible drive train is typical
under damped system is revealed. Then the ineffectiveness of the change of generator torque and high frequency torque
pulse control is illuminated by analyzing characteristics of the generator electromagnetic torque during grid fault. On this
basis, the torsional vibration suppression strategy of virtual variable damping is proposed, which is worked by
implementing additional electromagnetic torque to increase in the drive train damping equivalently during the grid fault.
The Bladed and Matlab co-simulation results strongly support the theoretical analysis and verify the proposed control
strategy.
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Fig. 1 Structure chart of double-fed induction

generation wind turbine
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Fig. 2 Flexible two-mass drive train mode
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Fig. 3 Torque response under grid fault
N T WFFE R B R R 32 28 X FHAE Fe
IS, AL S IR L S AR 2 18]
IR R R, o LB R 6 = 0, — 0, N
BN BEH IR AL B, PTARHIRRAE B & 2R
PRNUE T (A% 336 R 2 -

£(s) s
Z.(s) 2H s + HW}; A, Bs+ Aot Hy

N

X (S)REAT AU A3 B, ] A TG A S ()4 42
KK 4 s, PRI N TR R H AR IR G A%
1.59Hz, M bode E 1] LA Hi 50Hz LA EAE g A
Wi IS I AR /0N, AR DR IR TR 5 5 UL i 86
TR R S B2 HE ARG, SOl TR S R
Tt LR 0 R AR R, LT 25 ) N AE — B
Bl A E T AR0E, DRy DU T i e A= Ak
AR 1) DAY R 2 2 i 7 LA R i s 301 ) 2 R 1 o
AIUK S0 HL 5 A ) o

0
g
= =50
m
[
-100
0
@ 45|
2 90p
&'
= 135 [
180 : I I
10! 10° 10 10?
Bi% /Hz

4 tEBNHEMRIIEFIE bode
Fig. 4 Bode chart for drive train system
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Fig. 5 Structure chart of virtual damping control for double-fed

induction generation wind turbine
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