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Induction generator effect analysis of doubly-fed wind generator connected to the power system
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Abstract: The establishment of large-scale wind power bases makes large wind power capacity, long-distance transport
inevitable. The wind power passing through a series capacitor compensated line may cause induction generator effect
(IGE) issues. This paper establishes a doubly-fed wind power system model to analyze the factors that influence the
induction generator effect. Complex torque coefficient method is used to calculate the electrical damping at different
series compensation, transmission line resistance and wind speed. The results show that the increase of series
compensation and the decrease of wind speed and transmission line resistance can increase electrical negative damping.
When the electrical negative damping is greater than the stator and the equivalent resistance of the transmission system, it
will lead to continued divergence line current oscillations, which produces the induction generator effect.
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Fig. 1 DFIG-based wind turbines connect to the infinite

power system through the series compensation line

K1, Uy WETT KM ARG RS, U
HARB RN L R, Ry B rRH, X b2kt
Pt Xe WHRIBREARRYL, Xr AP,

AU A FBILR P R ], a4 ol e 1
dg R, SEPUN A AT T oDl s s R R
Pl o W R R SN Ol E F FL s € [f) (Stator
Voltage Oriented, SVO)F & - Hi%%E € 7 (Stator Flux
Oriented, SFO), &2 &1 FFHI, XA T
JE SR Y AR S s T A2 e 2% (Grid Side
Converter, GSC)>KHIZE T7& FLH5E [ 45 HIems, %
T AZ e 4% (Rotor Side Converter, RSC)KH % 1M
B E [ 428 T SRS

2 RN A& RBASIES

FOPNESIA PR RE R A, . BT
TR M7 IR FE AR i L o AE BBy e Fb L
¥R IAT U g A He s o, A AR . i He
WU AR N AR AN 1 Il PR R A
P FRIARA, ARIE 2 A A e e ™ T XUt R
RN T e bt AR AL, Ve R AL e T
AR 2D e e AN )

R 1847 N B T TR R 2RO

n=ny+tn, (1)
R m W TR RS, ny i TR
HURE T TR, n, B T A S IR, 52 04
2 ot T

B 1 B sk P 2 B TR XU AL T R HL AL o

P TETS KRG [ SRR AR 1,
fer=f0\/XC/XLZ ()

X)P: fi=50 Hz, JRGE T Xis W THE, B

BRI RN E P AR A T R i

s Xc A THUE, BANEAEYL, H Xc=k XX,

k WEHEEANE o T forfo, ITLOEIRAIR fo XY

R Z
ERFEHE T, DFIG # 155N

Ja— 1

KO : A NFETHE, W f<f, W s<0,
R R ) e FAHLR ] H AN AT L R G A1 Ik Ty 5 A

MG WA 2 R

)

S=

R, X, X R Xi¢

o )
2 RT3 iR & AR RS 50 R B
Fig. 2 Equivalent circuit used for IGE analysis
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different compensation levels
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Fig. 7 Active and reactive power oscillation curves at

different transmission line resistance
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curves at different wind speed

P 8 w4, MMIEN 9 nvs I, HINFIFLL)
IR KB S H 9 /s 33 11 m/s 1,
DR 4 H 11 nvs #2503 13 m/s 1,
DSl iELa R, B KUK, Th
R s, HXGEEAG, IGE I 2 .

5 it

(1) BIEAME RS RG G I NS ; AN H4b
FEF N PR TR AN],  ELE ARy, R
ey, ABHJEAE R s 2 RN T 40% 0,
AT E KT RFIEME, 51k RGUEN & FEHL
BN

(2) HrFEL R R FL B AR A, AN SO F AT R AT



- 158 -

&) &GS

H, H LR RECHIRR W, A RHEOR,
HL A e o F) SRCREL JE )y s M P e i L REL /N T
0.06 I, RGN K LY .

(3) RGH AR AAN S M o e B, (H 2 i
SRR . Bt X RN S R B e K
AR T 11 m/s I, FRGUR AR LN .
Sk
(1] 2Rk 2013 P E XU A AR A (M), dB3E: Hh R

B AL, 2013.

(2] REL SCERH I RGESAT AT M. Bt LK
Tl AL, 2004.

(3] R, UK, HALE, &8 KB HIANE IR
[FD 4R R T]. Rk SHE AR SR, 2012, 27(1):
10-15.

BI Tianshu, KONG Yongle, XIAO Shiwu, et al. Review

of sub-synchronous oscillation with large-scale wind

power transmission[J]. Journal of Electric Power Science

and Technology, 2012, 27(1): 10-15.

(4] ARSE3C, ALFESE, A Weth. T I S s d R g
IR AR ] B RGLRY 54, 2014, 40(17):
24-29.

REN Xianwen, KONG Xiangshi, LING Xiaowei.

Mitigating subsynchronous resonance (SSR) using

delayed feedback control system[J]. Power System

Protection and Control, 2014, 40(17): 24-29.

(6] FEMZ, # K, IL2JT. WHRGEXFEDIRE I
WHITEM]. dbat: B AR, 2009.

[6] FAN L L, KAVASSERI R, MIAO LEE Z X, et al.

Modeling of DFIG-based wind farms for SSR analysis[J].

IEEE Transactions on Power Delivery, 2010, 25(4):
2073-2082.

[7] OSTADI A, YAZDANI A, VARMA R K. Modeling and
stability analysis of a DFIG-based wind-power generator
interfaced with a series-compensated line[J]. IEEE
Transactions on Power Delivery, 2009, 24(3): 1504-1514.

[8] BAZIRE, HAZK L, WREL JEMXU R KTy R HLE
T, dbst: A s, 2011

(9] FKFHE, sKAAW], RICAE. FE TN TR E OB

I HELAL L RS B 20 B 0], D R GE E B K, 2010,
34(10): 51-55.
ZHANG Baoqun, ZHANG Boming, WU Wenchuan.
Small signal based reduced electromagnetic model analysis
of double fed induction generator[J]. Automation of Electric
Power Systems, 2010, 34(10): 51-55.

[10] AKHMATOV V. JXJj % v JH N K LM, Bt
L HRRCRE, 2000,

[11] ANAYA-LARA O. KJJR LS FEfIM]. Jbat:
HUBCLAY: HiAiAL, 2010.

[12] UM, BRI, skSBE. B RgH Mo
M]. dbst: R AL, 2002.

[13] xrkl, FEANAN, Aus, &5 BRI 2 5 i s

TR R =01 B RGOk 5 i,
2014, 42(24): 80-85.
LIU Haoming, TANG Qiaogiao, ZHU Lingzhi, et al.
Hierarchical control strategy of voltage and reactive
power for DFIG wind farm[J]. Power System Protection
and Control, 2014, 42(24): 80-85.

(14] £V, sk#r &, kT, 55 &1 DIgSILENT {7

RGO A B R G ER S HD). RS S
1, 2014, 42(3): 49-55.
WANG Yixiao, ZHANG Xinchang, LU Jinsheng, et al.
Modeling and simulation of grid-connected PV system
based on DIgSILEN software[J]. Power System Protection
and Control, 2014, 42(3): 49-55.

IgFSHHR: 2015-11-05; f&E HH43: 2016-01-07
fEEEN:

& F(1973), 5, AF, AP, ARG LR
X; E-mail: 13956470666@]139.com

F A (1983-), F, AH, TAIF, AT AL
HX]. EAT; E-mail: 13866882883 @139.com

FEAE (19700, 5, AFF, TARF, LT @K L
@ X, E-mail: 15309618029@163.com

(%4 £37M)



