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Crowbar protection scheme based on dynamic resistance for reactive power
improvement of doubly fed induction generator

ZOU Zhice', LEI Yi2, OU Ran', ZONG Zhedong'
(1. State Grid Chongqing Jiangbei Power Supply Company, Chongqing 401147, China;
2. Sichuan Energy Internet Research Institute, Tsinghua University, Chengdu 610200, China)

Abstract: The activation of crowbar protection and its resistance value will alter the reactive power dynamic characteristics of
Doubly Fed Induction Generator (DFIG) during the Low Voltage Ride Through (LVRT) period, which will affect the wind
farm district grid voltage stability. To solve this problem, the influence mechanism of the crowbar protection on DFIG
reactive characteristics and its variation law under different grid voltage sags and low voltage transition periods are
analyzed in detail. Then, a novel crowbar protection scheme based on dynamic resistance for reactive power improvement
of DFIG is proposed. And the corresponding crowbar resistance setting method and switching control strategy are
established. Finally, the comparative studies are carried out. Simulation results show that compared with the traditional
crowbar protection for current limitation and the active crowbar protection for generator controllability recovery, the
proposed crowbar protection scheme can shorten the activation time of the crowbar, reduce the reactive power absorbing,
and improve the terminal voltage of the DFIG during the fault. It can also minimize the oscillation peak values of the
reactive power, and consequently accelerate the grid voltage recovery after clearing the fault, which is helpful for
enhancement of the system district voltage stability.
This work is supported by National Natural Science Foundation of China (No. 51577096 and No. 51761135015).

Key words: doubly fed induction generator (DFIG); low voltage ride through (LVRT); crowbar protection; dynamic

resistance; reactive power characteristics

0 2 AT N FH 32 02 el R o A b, iR
JK L2 DFIG K Hi AL 2H 38 % K H % 1 I 4

MUY K FHL(DFIG) LA RS m A REAE (Crowbar) PR 7 H AR LR 57 WL 2L I SR H [ 2 B
(LVRT)PL, (R R (R4 (¥4 N\ 45 A8 DFIG %10l
BHEeWB: BRAAAFELAA K8 (51577096, AR, BUENLLL T DB T W RSO ST T
51761135015) FNHECT, T s R Gt % B A R ST o

it




_88 - @A &R B R

DA S P e ) f S (R BRGERER, TETh I AN
P2 Bk R G I R RS I, A i LB X R
IR S0 F Y 2 A AR, DRk, ISR HE
I PE IR AR DFIG JEIERIE () i ik i e 1
SEENLAL IR E R R T R, AT REUK
P s 23 e R X 3 Fl P e s P PR - 1,

[ N AP EXHERE R BN G DFIG JE 3 2h %)
BT T OREAESET O SCHR[9-11736 Y, 1K
B BEAE T D WL S s AT IR I I T Bh &, (HA
R IL A AESE A LER . SCHR[12]50 8T DFIG it 99 B X6
HL IR TE D AT K, 4 T WL e IOt W B g s e
) ) 22 -TE DRI, (B A3 W e bes 5 AR R0 Bk
[ 4E Mz NI DFIG [0 2hma N AR o SCHk[13] 707
DFIG [ ATCIhRAE, (B H i DIBR SRms A
MEDIBRIG 1~2 J, U e s D)5 5 i sis
ATH) DFIG 2 MR ISR e D) Ph 3, B 2% F
MR IS s A, SCHR[14138 H R T e D e vk
(A (R DI BRI S o (E L IRAIF 57 A KT i
S AT R IZ AT (M) DFIG JCOE T ik . 3¢
BR[15-16]142 H o35 M FF 4L 10) DFIG T SheE i
BEUIRMS, AR AT i DI BRI ATLAL I T Dkt
AT IR SCHR 4R FH [ o 4 i FLBELAEL, TGV ) e v
WA R TETh S8 . SCHR[17)38 0 T — i
FRIR BN F B PR e LR 45 4 LASE A% 1 3o e
T IO F R AR, E e Eh A B A BN 50k
NSRBI, 530 DFIG 5453847 M HL I i
HZICININR, ASHF]FH M B R AR

SER b, 2 H R E R NS A R TR N R L
ELAE/IN, L R 2 S 1 ik Y 3 P R 1 2 15 2 A
RURENR, 3 M R M BELAE A R 98N i R 3
i) A LS SIS AT I TEThTh % o AR SCIE TR
I JER DFIG IR, VEAN o ity 32
AX DFIG JCHREIE (1 5 ma LEE A AR A, 3
H T SGE L T IR 1B AR B e
gk, SRR BRI R RS . S
FE SRR AR 7 N 32 3l XA 5 SR RS LAy BT
FEEER, WOAE TR AR A R FE AR T R AR T
FTPERIAG 25k

1 REJEFER DFIG TI4FH

K1 &5 T H A HE R B I 31 284 ) DFIG
TIIThRNASM N 2. 7750, Wik EaT, Al
PRAIBIT, AR DRI AR s 2w i RSk
WX GEFEA, DFIG & T2 TAET AL IR AL,
DFIG & ¥ [n] I e h Do %, Bl Q=05 4
to 22 LI R AR W BB (8], DFIG 32 1 H R BRI,

DFIG Z 2 ub i #IE R R FigfT, SEWI4E
W3 Rk, HUALE TR MK R TCIhIhR, |
IR 1A g, T IE ) G Thi R A s bRt
AL, e A I ) AR I TE D S VA 1S 2 78 4
IR, MLALE T4 o Thm B S5 LA 7R 4 g5 4
JAD O I SRS 0 29 6 B ZIMs DI BRI,
W K S, HLZHL 320 0% B IE e S v R N Ig AT,
IR SR R JE T T 2R AR ST ML AL, 4 ]
1 ty—t3 (AR S ) T DR VAR5 24 5 B 1) R )
bk 5 I Dy ik 9 56 A3 Uk, HLALHH e D) o %
IR AE.

Q) A

>« >
b yiieREse ]|
KA

IR -
0 fh 4 Lt t

& 1 DFIG EF I E sh7S i 7 i 4%
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