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Control strategy of doubly-fed wind generation system for power grid fault

YANG Zhi-jun, WU Hong-bin, DING Ming, LIU Jing
(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China)

Abstract:
wind power generation system. The model is set up in MATLAB/SIMULINK.The simulation results verify the correctness of control

A fault control strategy of DFIG is proposed based on the active, reactive control of the decoupling for VSCF doubly-fed

strategy. In conventional case, the active of DFIG rotor side uses the MPPT control and the reactive uses the rated power factor
control. It can get the largest wind energy utilization efficiency and better power factor, but it can’t when power grid fault occurred.
And the power grid voltage and frequency will fluctuate. So the MPPT control and the rated power factor control switch to frequency
control and voltage control strategy when power grid fault occured, by controlling the active current and reactive current component
to reduce or increase active and reactive power output, to maintain the system frequency and voltage stability. The model of
controlling under fault conditions is set up. The simulation is running in two conditions such as single-phase grounding and
two-phase short-circuit. The results of simulation show the correctness of fault control strategy.The stability of wind power system is
enhanced under fault conditions.
This work is supported by National Natural Science Foundation of China (N0.50607002 and No0.50837001) .
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Fig.1 Structure and power flow of wind generation
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Fig.2 Sketch of vectors of stator magnetic-field
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Fig.4 Control system of grid-side converter
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Fig.5 Control switch diagram

2.1 SAERITH

DFIG TAE{E B R s 1R R, DFIGH 1+
7 T REMBER Bhae, T3 TR 52 510
ARSI, A T2 (R 55 PR RS A ek
X5 BN HEAE RGR BRI RO ks AR
DFIG TAEAEE R a ARSI, WA e 12
MR A RR, R BRI R >, X RS
BT A AN 2 o

U 3 IR AL ZEL 0T A TR TG Dy 1 R g o e
PR REA SORBE R G, Bk, MRS
RN F AR, 0 K Th 2 AR R D) e 2]
BRI, 7 XL R s 1 0 B 9N B H
R SRR, SR ) A L2 i 5 1A
TS PRI T 3 SRR TS L S5 20 e e s RE BN R Gt
B TF R, R AR R L2 s e - A i
b St A S ER v E SR S LT
PR B . WBEDIRRIG, ARSI £ 1E H AT
N e e K o B s, HpRas R D4 0
K 6.

FH W 28 i o AR R IR, DFIGSE AR I Amr, A2
AVAT, BRI, CARINB RGOSR TR, B
TPy d K TR B B D) B BTCR S3h1, #6T
AR L2 42 T e - 4 v e TR 2y F R Th %, ik



M2 R, %

eI XU ) % P AR G R 47 T SRS -17-

AERBA R, AN, SRR (A
SEEHIR, BUEHRIRS £, 5 R IR R
S AL, FEMHLPUIBUR 1 A2 5, il
TR IR L, R TR BT
R (PSR NP L 5 38, it T I

A
EI:EI/?\V;ro

| > MPPT
A >
\4 .
A
IS > Ve i Frequency
0 Si=1 control

16 #FEHA (8]DF | GRYST R 455
Fig.6 DFIG frequency control during fault
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Fig.8 Diagram of system simulation

K184 R Gt~ i B, B ) A AL e D 26
IMW (6X1.5MW), Tl. T2AHHENTHEAL 2%,
AFLLAY 575 V25 KV 25 kV/120kV, #H ALY
Ptk o B R WHIUIRSME, 04 s RFEE TR,
t=1.5 sI 2R i bk 26 R B Wi R, e o 4 ) ) Ky
0.15s, KUl —HPRFFEIALIRZS A EIE 10 m/s, XUt
HHLA A T4.95 MW, WUt FERLI S H LK 1.

=1 WEBHHBESH
Fig.1 Parameters of the simulated DFIG

Xn

S & roer

ZH il
5EFHL L /pu 0.007 06
e HiBH/pu 0.005
SE T i&/pu 0.171
LS 0.156
HJ&/pu 2.9
BRI R s 5.04
o £ 3

S A TR A 54 R R e
3.2 BIRIEMEIREES

K19k 2R G0 A= B AT b e e B () 47 L &85 SR IK
P. QANDFIGK A DRI, V. fH
RGP MR . 1&9(a) hy A RE g e 42 i i Tt
PIpTEE L, E9(b) ok 2 RS i 4 T 435 it 1) 477 B 46
R
MBI LA B, T s S i LS, R
J3 9 ALY AT AR TG DIPRE AR T T-AN g e 42 761
I SR, ¥ R Gl i OB T C T I e Sk 4
FE RGO s O RSE o 1T A8 A 0 W o 5 ) i
TEOUT, B ZE YRR AL S 1A SR ShAS
A, M RS HE TR F10.9, H— HERE R )
Br, HURA BEVK ST IR W, M ALES9.65~60.3 HzZ [H]
P InbsEyE g, s kR 5 R ) SO 21,0
JidT, BiZEAE59.75~60.2 Hz [Al 3T« TS 240



_18- U RS R R

EARH GRS, AR SRR R G, )
T3 AL H T A I 0 ) F s R 9 22 HLRR 482 (]
B, BAH RSN RTEHDIE.

PIMW
10

1 T - F I T T o]

-10

i i H i i
\f.4 145 1.5 1.55 1.6 1.65 1.7 1.75 1.81s

(&) KRB R H R FITE TR 4 R

H i f i i ]
T4 145 15 155 16 165 1.7 175 18ts

(b) B BRI A T S R
E9 BRI R R T ESERE

Fig.9 Simulation results when single-phase grounding
3.3 WIRRRIRME ST

L1024 28 58 4 25 Y AH R I 5 s I £ 07 S 45 R
K, P. QANDFIGK A Dh R AT, Vs
SNRGE AR o Py AR 7% RE A 28 ol 15 I
AT EEIR, bk 2% Rg i s £ it 0 (7 L 4 2R

L L
1.65 1.7

1.55 1.6 175 1.81s

() R B BB HIFE R ESR

PIMW
10

0

-10

(b) B IR A Al 5 R
E10 AR TS RE

Fig.10 Simulation results when two-phase short-circuit

PIAHRLRG I, R A ERON, ikl
JE BRI S, ME10RT LAE Y, RS HL LIS
T AR o e ki N D, RN A H e Dk
Yk ARG IRAACR R . RNy dl, R4
HL K $10.5, H—HFFEERIME YIRS 1E59.4~
60.6 Hz [Al4E%; I b¥bsdsdl G, WIkPz]0.5
B, W) P 52 30,7, S 7E59.8~60.2 HzZ [0l 9% »
HH 30 0 T A I e i 1

4 g

ML) RGAE KB ), AR 25 R
Wi, P T 4eRE RGN )RR E , ANSC
Pt TR R g R A R R R . AT
£ Simulink7.1 HUEE ST T A 42 IR 2 TR A Y
HRUEOL R, R K D36 i 18 B M e Dy
DA, ZR 408 R A s N 7] 45 381 v, s 42 ) R A o
Pl WUASCRIE RIS UG, T AR A
BOR, PR BR AR, 2 SRS B o S22 b A
MR IS B, 7 BL4A5 FAEW] T e th s i ek
P T XU K HL 2R e A e ST 1) R s ik
Sk
(1] XUHWE, Baihe, s, 2T R E AU ) K&

UL A0 38 47 425 1) S g B0 (0], v [ e ML AR o

#,2006,26(5):43-50.

LIU Qi-hui, HE Yi-kang,ZHANG Jian-hua.Operation

Control and Modeling-Simulation of AC-excited

Variable-speed  Constant-frequency Wind  Power

Generator[J]. Proceedings of the CSEE, 2006, 3(5):

43-50.

(TF#% 36 @ continued on page 36 )



236- U RS R R
Sequence  Transient  Reactive  Power for a 28(9):58-61.
Single-phase-earth Feeder on non-solid Distribution[J]. QI Zheng, CHEN Jiong-cong, YANG Qi-xun. Selection
Power System Protection and Control, 2007 , of Single-phase to Ground Fault Line Based on Wavelet
35(S1):59-62. Transform And LMS Adaptive Filter [J]. Automation of
(7] BRAEE, 508, Mdrid, FET RO it/ i Al Electric Power Systems, 2004,28(9):58-61
PR AR (1) B RS A B, 2004, 28(8):88-91. CTTD 3 9 3 305 i o v o Pt e i I S e e B3R
CHEN Jiong-cong, QI Zheng, YANG QI-xun. A Fault —RALREFE[D]. R b IS, 2003.
Line Detection Device for the Non-solidly Grounded LIAN Hong-bo. Research on Integration Control System
System Based on Fuzzy Sets Theory[J]. Automation of in Arc-suppressing and Fault-Line Selection of Single
Electric Power Systems, 2004,28(8):88-91. Phase-to-ground  Fault in  Resonant  Grounded
[8] Barnett J A.Computational Method for a Mathematical Systems[D].Baoding: North China Electric Power
Theory of Evidence[A]. in: Proceedings of the 7th University, 2003.
International ~ Joint  Conference  on  Artificial
Intelligence[C].1981.868-875. Yr¥s HER: 2009-03-12; 1&E BHA: 2009-04-02
(91 FF ./ L IR b 2R 8 S A Pt W PRk 2 5 s o R EEEN:
(BFFE[D] AL AL KA, 2005, F A (1977-), F, Hhd, BHF, RGO AL A Z
QI Zheng. Research on Technology of Line Detection G M 5 d )
and Fault Location for Single-phase-to-earth Fault in - _ o X e s
Neutral Point Non-effectively Grounded Systems[D]. rﬂ};ﬂ_ (1282_ » %’.%ﬁ&ﬁni’ LERATAAR
Beijing: North China Electric Power University, 2005 AR EAATE F2 4, E-mail:gyh_2@163.com
[10] FF, BRI, Wagid 6T N HORILMS & Nk i (1971-), %, BRI € A0 ARE B HIC.

BRI AR BRI 28 T [T I R BB, 2004,

(E#EF 18R

[2]

(4]

continued from page 18 )

Bk, BN, xifete. KRR HL) /5 H
AR EMEW [T, B RS A3, 2006,
30(15):10-14.

CHI Yong-ning , WANG Wei-sheng , LIU Yan-hua.
Impact of Large Scale Wind Farm Integration on Power
System Transient Stability[J]. Automation of Electric
Power Systems , 2006 , 30(15) : 10-14.

AL, BesE, RS, A ASUUIEASEE X
75 LR G4 ) SR ) 7 L ST 0]+ B AL R o
. 2005, 25(16):57-62.

BIAN Song-jiang,LU Xiao-mei, XIANG Hui-jie, et al.
Modeling and Simulation of AC-Excited VSCF in Wind
Power Systems[J]. Proceedings of the CSEE,2005,
25(16):57-62.

RFES, BT, TARME. BB R AL 45
IO EAT L[] T RS H 34K, 2007, 31(7):61-65.

GUANG Hong-liang, CHI Yong-ning, WANG Wei-sheng.

Simulation on Frequency Control of Doubly Fed
Induction Generator Based Wind Turbine[J]. Automation
of Electric Power Systems,2007, 31 (7) : 61-65.

eBe, BB, A A R R R I AT I R G R
S FUMUANE B AT AR il e ol SRS e Pl UL R 2
i, 2007,27(30):64-71.

YAO Jun, LIAO Yong, TANG Jian-ping. Ride-through
Control Strategy of AC Excited Wind-power Generator

for Grid Short-circuit Fault[J]. Proceedings of the CSEE,

2007, 27(30):64-71.

[6] Pablo Ledesma, Julio Usaola. Doubly Fed Induction
Generator Model for Transient Stability Analysis[J].
IEEE Trans on Energy Conversion, 2005,2(20):388-397.

[7] LEI Ya-zhou, Mullane Alan, Lightbody Gordon, et al.
Modeling of the Wind Turbine With a Doubly Fed
Induction Generator for Grid Integration Studies[J].IEEE
Trans on Energy Conversion, 2006, 21 (1) .

[8] WU Feng, ZHANG Xiao-Ping, Keith Godfrey, et al.
Modeling and Control of Wind Turbine with Doubly Fed
Induction Generator[J]. 2006.

[9] XU Lie, Cartwright Phillip. Direct Active and Reactive
Power Control of DFIG for Wind Energy Generation[J].
IEEE Trans on Energy Conversion, 2006,21(3):750-758.

[10] Yakej E K, Jenkin S N. Comparison of the Response of
Doubly Fed and Fixed-speed Induction Generator Wind
Turbines to Changes in Network Frequency[J]. IEEE
Trans on Energy Conversion, 2004, 19(4): 800-802.

s BE: 2009-01-04;
EEEN:

A (1983-), B, MEHTAE, BRI 6 A R
55 KA BHAK; E-mail:hfyzj1981@163.com

AR (1972-), %, 4, slix, AAfZZNFL
FRA G, B E GRS IT AL T

&E HH: 2009-03-16



