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Analysis of a new control strategy based on stator-side virtual resistance to
suppress sub-synchronous oscillation in DFIG-based wind farms
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(1. School of Automation, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Jiangsu Wind Power Engineering Technology Center, Nanjing 210023, China)

Abstract: When connected to the grid, sub-synchronous oscillations may occur in the wind farms composed of
Doubly-Fed Induction Generators (DFIG). This paper builds the system model of the DFIG-based wind farms that are
connected to the grid via series compensation capacitors, and then analyses the main factors that affect the characteristics
of the sub-synchronous oscillations with the Nyquist stability criterion. On this basis, a new control strategy based on
stator-side virtual resistance is proposed to suppress the sub-synchronous oscillation by enhancing the electrical damping
within the sub-synchronous frequency band. The simulation results in time domain show that this method can effectively
suppress the occurrence of sub-synchronous oscillation and improve the stability of the system. Compared with the
traditional suppressing method, the new strategy in this paper does not need any additional devices, thus it is favorable for
engineering applications.

This work is supported by National Natural Science Foundation of China (No. 51707096) and Open Fund Project of
Jiangsu Wind Power Engineering Technology Center (No. ZK16-03-02).
Key words: DFIG-based wind farm; grid-connected model; sub-synchronous oscillation; Nyquist stability criterion;

stator-side virtual resistance

0 3l

Bt BT REUS A L PRI R e, U R FIAE R G
A MO A . A IR LR R 2
LT HLRE ST, ARSI B B R A 2
J RN o BRI BB R 5 51 R RGEMIR IR
#RF(SSON e deA ik, ERA D RAZ R

EETH: BRAAMAFIEATAE F8h(51707096); THH
W H & TAZH AR P S F 304 B F8h (ZK16-03-02)

Wk AP YR . 2009 4F, JE[E 70 5% W N — X,
LI T — S WO R B DD B, 2R 11 HR 4D ER
50% $ETFE] 75% , KAE T BRI IRG FH,
ey AT 2 BOX ML R g R . 2014
T, B — K IR PR S, TR
W SEOCEHLA NN I aT W, R E R
R T AU A IS8T %4, s ok

SCHR[6-10778 7 T XU R LI R AR Y, Jf- 45
i BT DFIG 8 &R 1 AR IR IR /N, HIRAH
PEF(TD)ZEXUm A L7 R AR ME B, 8 R FELTL AR



I, %

H T2 1 MO AL PP U IR FL 7 K [ 2 41 3 40 1 S 9 - 11 -

I IGE )& 5 IR AR 1) 2L s R . SCHR[11-12]
LT —FB R R 2 IR AP A B
YERI(SSCI ). SCHR[13-141F] FHARZR A3/ 4 7R
BLIH M BEPT SR IO R, R T IR AR
LA JEIN o SCHR[15-17730 5 BES o0 45 B Ik 7 B
SO, VLT T X 2RI H AN DL R A N A
TS HOE R R IR TP R E 2R 2. fEIR A
ARG AT T, SRR 9Y 22 v E T I B in BEL
JeyE g o s FACTS 2585 . SCHR[18]1R FH i 11 [F] 20
AMELAPENR PG, U R L A —E S0R,
HEXR— T O AR SCER[19-201R H T B nkH e
EElEs, (e SR e B a4, YRS I AN o
SCHR[2 11380 3 70 A LI 000 B o sl e 0 ) ok [) 25
P35, (H R T2 BT I 2 Pk RE A PR o bk,
IR R T A B TR, W TG
KM A, AMET TN

A CAE Matlab 45 48 T 80Ut XU HL 3% 48 B b I F
W R GEEAY,  Jfis H Zs ZEirkedese FI i T3
MR PRSI LA EEE R E . KRG, $eh T
T AL R BH ) R IR R PR, e
T e B R R A RO . AT
T 738, ASCHRE IR 5 ST 5 U AUt R LA 3t
APFEARYE R, TTATMT ISR, R
TEBMNSEEE, T TN

1 DFIG X Bi7EE

LLIEEE 5 BRifE o by ils, A SCHEEE AU
J R R RS 1 R, b, X, X,
T B F RS IR S, R+ X, A X,
AR B TR A R A A

RSC | T GSC

1 MR A F W R G AR EY
Fig. 1 System model of grid-connected DFIG-based wind farm
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