541 B 3 W) BHARMRZEERERREZER Vol. 41 No.3
2026 4F 5 J] JOURNAL OF ELECTRIC POWER SCIENCE AND TECHNOLOGY May 2026

S| AR BRE I B0 Wk, 55 B SVG I KU iR AS I S99 [J]. i 1 Bk SRR 5412,2026,41(3):160-172.
Citation: Chen Jikai, Mu Ziming, Yao Shuangshuang, et al. Research on resonance detection and suppression methods for wind farms with SVG[J].
Journal of Electric Power Science and Technology,2026,41(3):160-172.

& SVG KR HL 15 R 46 T 5 90 51 77 % T 5

R, BT kR, FEE . KEW. W b, FHES

(B 7 Z G0 07 Z0RE ) 5 ¢ 00 P BB B R B0 PR T S 0 38 (AR B U %) L 35 R 34k 132012)

Ei) B X R A (grid-following , GF L) it 1k JG Il & A= % (static var generator, SV G ) %) XU 37518 1% 1] —

W%?*%*ﬁﬂ\%ﬂlﬁ](funy cognitive map, FCM ) 532 i) 18 I A6 il 452 784, ) H ﬁﬁ“%/nu@%“f*?ﬁ%ﬁ)ﬁ@xﬁﬁ%m
AT HEAT BUAL B, 5L T A BHAS (4 S0 X A TR HE AT S5 5T S e ) o e 2R I, R R A XL P 3 R A B A

BEE G YL Mk, 00 T SVG R GFL A4 M 2 (grid-forming, GFM ) 4 i %F XU L 1 7 Gt 8 A Ra R 1 9 2 i, I

P th — AT SVG il 7 V04 i WU 7 1 IR 0 6 05 125 o AU StarSim-HIL #5755 SVG B9 XU ) 22 55 W 1 H

RS A5 EL25 R UE B, i 2 308 i o ) 5 4100 4] 75 ok R 805 R o A b, S 300X i A 10 A 00 R

X B R NELY R TCT K AR AR T AL R TR 3R iR R

DOI:10.19781/j.issn.1673-9140.2026.03.016  HE4HHES TM614 X EH S :1673-9140(2026)03-0160-13

Research on resonance detection and suppression methods for wind farms with SVG
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Abstract: To address the resonance problem of wind farms with grid-following (GFL) static var generator (SVG), a
resonance detection model based on the fuzzy cognitive map (FCM) algorithm was proposed. Granular computing
combined with Fourier transform was used to preprocess the operation data of the constructed wind farm. Based on the
processed data, the model was trained, and the detection accuracy test was completed. By using the overall sequence
impedance model of the constructed wind farm combined with the impedance analysis method, the influence of SVG
using GFL and grid-forming (GFM) control on the overall stability of the wind farm system was analyzed, and a wind
farm resonance suppression method based on SVG control mode switching was proposed. The electromagnetic simulation
model of the wind farm system with SVG was established by using StarSim-HIL, and the simulation results prove that
the proposed resonance detection and suppression methods can quickly and accurately realize the detection and
suppression of resonance.
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Figure 1 Structure of wind farm system with SVG
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Table 1 SVG parameters
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Table 2 Parameters of doubly-fed wind turbine grid-connected system
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Table 3 Parameters of wind farm transformer, no-load line, and shunt capacitor compensation
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Figure 9 Bode plots of wind farm system impedance before

and after switching of SVG control modes

4 {(HESH

AR SCHRAE 1R B9 & SVG KU 37 R e 454
FIF StarSim-HIL #5 # o 07 AL RL , I 43 P Fp T
LA

1) T 1B A% 3L

2) TH2: A —4IIF B AAMER B, &5
P HSHN R 1~3 iR .

4.1 iBRENERESH

A SN PR T A XUHL 3 0E AR AR DA K R A

TR S BB AT TR AR AR IR S 2.2 0 LA T 4L



168 LN I .

Eid VN 2% il 2026 4 5 A

it b BRI X PR A I A A AT I 2 . B MLIE IR 300 41
BRI L5 B AR DA R SR A7 A, £ L 4% S 0 81 10
Fis . BE10(a) P 2851 0.1 40 54t R R4 &k AL IR
DK RGEIEHEAT . Al AR, WS FEA B R 4
PR S 5 AR G0 5 B bR A B AR — S0, R AR A 1Y
6 0 o AR R GK B T 97.67 Yo, WE R R Oy % L
K (21). A E 10(b) A 45 FCM A I A5 A9 0 3 B AR
YRR O RN KMDR S 5 LR RE — 8, 1 RoR
W PR R R IE #3247 . B 10(a) L (b) T,
A SO AR FE T FCM 146 0 A5 7Y o B 2 45 1

o R MPRZS
* RGPS

-
s«

0

0 50 100 150 200 250 300

TR A 20 %
(a) T4 A6 I 25

1 : / "
=
K
2o

0 50 100 150 200 250 300
WA A 20 5
(b) TR A I 5 22
Bl 10 #3RAem x4y A4 R

Figure 10 Simulation results of resonance detection method
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Figure 11 Simulation results of resonance suppression
after no-load line is put into operation
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Figure 12 Simulation results of resonance suppression after

shunt capacitor is put into operation
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