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Low Voltage Ride Through Control Strategy of Doubly Fed Induction Generator Based on
Stator Series Impedance
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Abstract: Aiming at the shortcomings of doubly fed induction generator (DFIG) crowbar protection,
based on the overall demand of the unit during the voltage drop, a DFIG low voltage ride through integrated
control strategy based on stator series impedance was proposed. The mechanism of stator series impedance to
improve DFIG fault ride through was analyzed, and the setting method of series impedance resistance was giv-
en. Additional reactive power compensation control strategy was adopted in rotor side converter, the stator
side of the reactive support capacity was given full play, the grid voltage recovery was sped up. The simula-
tion results show that the proposed integrated control strategy enhances the fault ride through capability of
DFIG. the rotor current, DC bus voltage and electromagnetic torque are suppressed, At the same time,it can
meet the needs of reactive power support, overcome the shortcomings of the traditional Crowbar protection,
and take into account the stability of the unit after the end of the operation.

Key words: doubly fed induction generator(DFIG) ; low voltage ride through(LLVRT); stator series im-

pedance; resistance setting; reactive power compensation

Bifizg DL N X & HL ML (DFIG) A F i

B I, #2575 DFIG 1%
FREE S+ b,
VLR, E N b 2438 5 F DFIG IG5

TEER A DA (1968—) , B, ARl i , Email : mazhousheng1123@163. com

66

R o 30 3ok e A o SR A 58 DFIG ) e
PRE S BT 4 E B TR S B A
A5 T B AS LA AR S R T L R A
Fh 23 IR SRR SR KRG Y 5
I R BRJEE AR L e 1) 425 A BE o o LA T AT 15¢
I B T 2 T SR 5 SR PR i 42 il B
5 PTIR T A L AP w4 ek



DA, S A T2 F BB DFIG Ky R F Ads 4] F ek

wAAES) 20204 H50% % 64

S BRETE—E R F e DFIG ok s 2 g
T3 ARX UL S BCHA 3R W O P, HL L
R KR K % B 32 460 0 2 2y 23 1) BRU L, G 3k i o
SRR ORARI T RA T s #. B
PO, 5 e ™ ) R0 A A2 # i 3 5 DFIG
(oG o 2 6 RE - BRI AR G X e g L Bh A
R 2 28 DVRE1,SVC fil STATCOM ! —12)
BB AR v & A R A 1 H B T AR
S SR BR TR PR A L U8 U PR RS I 1 %, Y
T REMIBAS . B R i T L1 A %0
AR R H i B ek )z B R O
Z—"BH Crowbar HL B4 A DL G % 7 0 4
Tan BB, DFIG 1R 8RN B AL 5% 75 A FL T
PTG » T e SR 3G O % v I H R A AR A 1
CRENR T ELRBER T 4 3 25 18] 1) DI P G &R

BN RS LN R SN AR NS N
F14) EEL TG 2 o o o 40 S il S U e A 1) 1 T
firo LA, A B B0 ik B f U AR O T
HBL s 5 T T T QR I S E R I

BE X R PR A7 e Y [ AT, SCRR[ 16— 17 )4
WL T BB BEL A LVRT 205 5 e, (E 45 A i e
B¢ B2 11 55 FRELE S, LR B B R F T
it A AT I AR s SCERL 19 142 e 1 R e
JER PG H R 28 0 (HL P 2 1 B 55 BELJE
P, 530 DFIG P U 52 85K 1) 1 8 485 o it
PRI o 7 2 T R A — 2 1 L BEHR T FE A A7 A2 F
P RE R AR LB, SCEk[20 42 T T A
10 P BEL A9 255 6 A1 Pl s 2 JEB 42 ) 5 s o (HL R X o
FRIBC L BH PR ) 8 E AT HR HE S RGBT
BIMLLE B B AR A 32 HLLH 2 50 s ) SR s 25 [ R
) S AN FLAT 38 335 FH 1 o L eh B et 4 el %
B2 B R ARG

AR SR —Fh I T AR IRBH ALY DFIG 1%
HL R 2R B LR B 4 o SR, 4B T - ER R BH AT i
3 DFIG i 2 e 0 HLEE , 8 0 /N 180 A 3
A T e U o ) R B RN T R R B AR Y
PRGIMETE  HLAGH T - HR MR BH A B ) & o Ty
2 AR FSCwk[20], A RSC g TETh 4 A RE
T GSC, 7£ RSC Hrff i Jo oy kb4 il S ws 7
O3 RAREF MR TC T SCHERE 7 IR e I L s Y
PRI . A FLE5 R AR ST H 1 42 i) 5 s ok % b
TERERPHIAR LT RELI CEMNT
KL% T DFIG (RS YERE  FEIBT T B sl i G
VLA MR E BT

1 ¥ ®W¥kBETF DFIG & A4 K%
N

1.1 DFIG #z#iE sy

KL HUIE ] 4 A 5 4 97 2 30 T L

AR 4 )5, DFIG 75 7 IF AR R T

ATy

U.=R.I,+dw./d D
{Ur:R,IHrdWr/dt—jwr\Fr
V. =L.I+L.I,
(2)
V. =L.I+L,I

KU L@ 5 W s R REBE R 55 R
HILBH s L oA HLJR% Lo N 2 56 0] LR . NG T
ERE FRE s TAR s»r BN E BT
1.2 BM#gER DFIG g5
HL, o i, P i s b ML R sy U, = U e Bk
R U ~dU.e' i U HEAS Iz 7 iy o g,
FEMRAEL o1 Ay (] 25 T 2 1 3 B Ay v, 1Y) s Bk
TEIEIE . X T MW 2% DFIG, R, JEH /)N, 7] Z.0%
At A DO SERTG w8
ZJ(US o ") /jw
T @U@ fjo +A=DU, e % /(o)
(3
Hor 7.=L,/R,
a7 Ry R T I [R]H4K
G (D (2D AT 1 R #E
olL.dl,/dt=—R.I,+jw,cl. I, —E.+U, (4
E.=Ly/L.d(—jw)/d P, (5)
Herp o=1—L%/(L.L)
s Ee Oy e 1y v 3l e, o st i 1 T i
HLE
FXORAR G, HZABE 1z, X —B/NIE,
E.
 (LasU.en'/L,
" | LasdUe /L~ L,(1—9(A—d)U.e "% /L,
(6)
37T 8 R FH 25 1) 2% ok 58 98 i) (SVPWMD 77
2, RSC 4y g He e (B R 2428 1. 30, 2
o 2 5~ W, I A R B T T D AL AR A
Lysdu,/La—L,(1—) (1—d)U,/L.<1. 3U,, it
i d<<0.1L./L.. "L, DFIG B B [l B 2 B
REJJARH 55 .
A t=0, L L el U Bk 20, 2U @1
B d=0. 2, H DFIG &b F#@8 R P s AT IR A 5 2
67



wEAEF 2020F £ 50K H6H

LN A5 A TR BB DFIG KW R F AR 4] ok

Ros=—0. 2, 0 6) AT, iR s % 7 IO
AT 125, ATLIE AL A R T S5
L e e o N Y VAN B E N i)
I L Bl A 22 L I R O R R R R B Y
TG A, H R A R L L BN T
MG 75 i HE A R T AR T B JR I R B A
YEF » REAS 2 B0 5 1 H 30 1 A 35045 il 5 o 9 1
FERC R ™ FE S, W T S LR A e A A A L
BRI E, 1 T RSC H B Y1 my BRI, Joik i
6200 KA 7 B G T I JR N, R Bl 4 o
TR b
2 ZF e LVRT 4= 4
Rk

2.1 EFHEKMEHIKE LVRT HHE

P14t T 1 e IR A B 1 e e 4% ol
LT e R OT SR S BUE 7 R IR BT A DDA
DI - BAE DFIG iz 47 9 8] JC 7 £ B % 1M e i
% DFIG IR 240 T IR ik T Crowbar f&
7 HL AL A HL IR A5 R A

T R Lot

r-'i'\'ué""rD—ml‘L '
Y JLE SR //l
:‘7’6—1 ' Us YL‘WJ|
M
GSC

(3 I i S Y R EE e e

Fig. 1 Circuit diagram of stator series impedance

B (DMK AR .U, TS H LI R
T —MIEA N

Ur=R.I:+oL.dIL/dt+E: (7
Ef =L, [Ui—R/(LWD —jo, W1 /L, (8)
R.=R.+[L./L.JR, (9

R, e TSI E AR ¢ e T AR R
T,
2 it T DFIG 5 FRUS08 8.

oL, R /I _RSC

el
il

K2 DFIG ¥ T MAR %

Fig. 2 Equivalent circuit of DFIG’s rotor
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Fig. 3 Integrated control strategy of stator series impedance
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