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Control strategy of low voltage ride-through for double-fed wind generator with the stator
Crowbar circuit mode switch
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Abstract: Rotor low-voltage ride through of doubly-fed wind turbine with Crowbar circuit needs to lock the converter
control pulses, and DC bus voltage fluctuations can not be effectively reduced. Against the above, this paper proposes a
control strategy of doubly-fed wind turbine low-voltage ride through with stator Crowbar circuit mode switching. When
the power grid fails, the stator Crowbar circuit is connected to system, double-fed wind turbine is switched to induction
generators mode, the rotor-side converter adopts rotor power outer-loop control, grid-side converter uses power
coordinated control scheme, the generator side power is taken as feedforward quantity to be introduced grid-side
converter control strategy and reactive power is injected into power grid. The simulation shows that the proposed control
scheme can ensure the realization of low-voltage ride through of double-fed wind turbine generator, at the same time it
can reduce rotor transient current, stabilize DC bus voltage and provide reactive power to the grid.
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Fig. 1 Schematic of double-fed wind turbine

2 DFIG KIZ3 iR [E
Fig. 2 Equivalent circuit of the DFIG

BRVE e IR Aash LIS, £EE T kAR
PRF T, DFIG AR B fde s )

dy, .
V.=Ri,+—+jo
S S°S dt J SWS

dy (1
V.=Ri,+—jm
r TTr dt‘ J rl//r
l//s = LSiS +Lmir
{ IR 2
l//r - Lmls +Lrlr
U,
Cchdc d_td = l)g - ])r (3)
L =L +L,
_ “4)
Lr - Lm + Llr
T, = py, xi, = p,L, (i <)
5
-7 - J do, ®)
p, dt

X V,i,w, R, L, o WEREE. B #
B HBH, UG HUAERE: FAR s, r MRS E
T\ ®Hras: C, U, ZonEHImBERA . Wk,
L., L, L, 55 03800 ) & B HLIK E ¥ T
& HerieE . BT HE P, Py ERR AN
A SRS MANIIR, T, T, 50E
IRRU AT ) R B AL P R RO 3 s p,
X H

FEENCOIES:
v Ly 1
CLLL ©
oL 1w
L LT
FAVGER
2
L;:Lq _L_m:qu—i_ Ller
) L C L. +L,
L L.L @)
Lr':Lr_ m:Llr—i_ S
Ls Lls+Lm

1.2 XMFREBET DFIG BB 7SIE{THh

Y HL Y H R R AR R R T I, WL S TR R i
KIRN: E=jaV,, 0<a<l. W, U, 2T
Wlum R, a A2 A A L o R Ik 7% R 2

BB HLLE ¢ = £, W21 A0 v s v s, =X
(Hnr43

ja¥, =Ri, + jay, + ®

R EFIUHLRH, SRAEC(B), T T HLHE
FKiE(9).



B, 2%

5E 1 Crowbar FLERECDIH IR XU ) 5 PTG HRL L 2 7 o S - 35 -

t

—jo.t T,

‘//st = a'//so + (1 - a)‘//soe e (9)
e T =y, IR RO

S

HI XU AT e FEBIL AL AR 58 e 5 2 18] A7 AE i
FEr, T i H] fE 5 U RIS
VoxjaV, - joy, (10)
VUi A I e 5 HL S T A

. C(=a). ot
v, ~jav, (-2 D e T (11
[0) [0)

e e

t

H (LD T %,  H D H s R, XUt XL
RN T W R IR O . A, WL H R 1)
PRI AT L D 3N, R LI A 22 3R
GNP DRI R, KT 1 is
(IR AR, JPE i M AR T 48 R AT 1B AT

7 RS R A R, RV, =00 SR
kR P, N RGNS E K WE T
SN W )

t t

o= B . -
— “jet g T “ieet o T
Wy =W,e e = ;e e (12)

[l BT SRAT R GE AR s, e WEE )
RIEAN

t t

—jogt T Lm _Ee—j%te—j“’sr’ 7Ts (13)

Vi =V.C c = LS o, (&
haS). R13). K148 RS R A
i = e—j(ust( 72 _ Lfn —j(usteif)
) L;we LrLls
) , (14)
L A
ir —_m ie_stt (e_Jw.sl e I _ e T )
Lr' Lsa)e
Hr (14 AT A5 1 ik e 1] F) e K LU A
E _t L2 _t
Limax = (C 8 + —e 71)
) Lo, LL_
, , (15)
Lomax = _L_mi(67E + eif)
L Lo

T s ¢

Hi LA 4SBT mT n, U R e 3 1 A7
FESERE A, VL HL S IR RE R, A ML B
ZERN, RIS MR EEBURI 2, EL R
Jslers, A BB R AL AL A RS E I RIE AT Ok
figf R FL P F P B A 4 DGR LZL PR B, At
FUBT 375 T SR L e el B %A LA AT B
I PR B S B AT RE T -

2 DFIG BYIR B £ T AV I SR A

EHPE 1 AT %A, A HE R 2 ) SE B T S8 O
Tt AU 5 BN R LSS D) 480 ] . XUt
KHENHIZITHET, RS IR RE, ©
T4 DD E P S e H D 2R P2 R AL
Tt R LA B DR Py o 4 LI F s H IRV IR
BURE, AU H LA B AT 70BN A LA =
o EFHA S5 HEMETTT, Crowbar HHEFEIA RS
LEICRECTR, ORI I e~ PR A RN D 26l AR 5 |
R EIRY:, 7T AP GIAE T2 [Pk AR ias
T BEER HE s A N 21 HL D PR TG D D 23 e I AR i 2%
5, AR AR g

EHMIER T, W HEP4LE T s K
DR ERERAEH R s AR B Bl R, s1 Wik
FFRGME, ©FSHMBIFER:; JCs2 Wa, ©
¥ Crowbar FHLEEHR IS . XU X EE AL 2 1) 4 381) R
KM, CLAR A IR E D55 5]
i DA AT RS RS, T BN K
HLA D20k LA, TG 82 Wi T, sl
[EifE
2.1 BB PR R T2 i B il SR %

TE R HL S BRI IS 00T, KUOTHLI D 3R A
AR, MPNGEAE T 2 aeE, (AR AL IE F
Tho ke, KA MU T Eh el

(B~ Pa) A= T 0k = T (16)

b T NTIHURDRUSUA LI S Sh I,
KAV BRI R W8 H € o, o, 2090
L o P, s e - W I A HUATLIRI B 3 s Ae DAy LMY
RSN T

A1 (16) AT SRAF,  HE R e i e P L - RO B

N
w2=wl,}K%+l (17)

A (1 7) AT LAAF Y, e X b B e e e ) 2
i, K BUETEFEIALE 0-1 2 00], Mk a5 H
Ko AEHLBE IR, & HMLIR e el b TR s
BN, AT SO T ()R L SRR, T
AN 8 R ML 2 T T )

RIS AT AR R LA LR, DFIG
AT AT DATE s B A Dh DR e, X L
b7 HAT W AR A T . TR d o
FH Stz i 1ok AR 25 (A Th TR g, o HE el
Kl 3 s



-36- @A &R B R

"7

00— !
s | !

PR A it AE e Mode

[ 3 HLMEE TR = H R AR AE

Fig. 3 Control block of generator-side converter
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