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Fig.1 Frequency characteristics of
port-impedance of DFIWG
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Table 1 Analysis results of resonance structure
about test system
BT o,/ S/ Hz
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o =1.1p.u. 7.0338 15.0
K=30% "
¢ ®,=0.9 p.u. 6.5381 15.9
, =0.8 p.u. 3.4616 16.7
®,=1.2 pu. 9.1340 19.6
o =1.1p.u. 7.9792 20.1
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, =0.8 p.u. -9.4675 21.4
®,=1.2 pu. 8.694 1 23.8
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©,=0.8 p.u. -18.2184 24.0
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Fig.3 Simulative waveforms of output power of
DFIWG-based wind farm
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Analysis and suppression on sub-synchronous oscillation problems of

DFIWG-based wind farm considering network resonance structure
XING Facai',WU Cheng’, JIANG Zhe',ZHANG Bing’, YANG Dong',ZHOU Ning'
(1. State Grid Shandong Electric Power Research Institute,Jinan 250000, China;
2. State Grid Shandong Dispatch and Control Center,Jinan 250000, China)

Abstract: For the oscillation problem in the DFIWG (Doubly-Fed Induction Wind Generator)-based wind
farm transmitted by series-compensated line,the oscillation mechanism and its relevant suppression strategy
are investigated from the view of electrical network resonance. Firstly, based on the basic structure of the
DFIWG, the AC-side disturbance characteristics is analyzed to establish its port-impedance model. On the
basis, for the DFIWG-based series-compensated transmission system, the electrical network resonance struc-
tures under different operation situations are investigated by s-domain nodal admittance matrix method. The
main influencing area of the unstable resonance mode is also determined. Finally, for the most unstable
resonance mode, the BDF (Bypass Damping Filter) -based resonance suppression strategy is proposed and
verified by electro-magnetic transient simulation. Case studies indicate that there exists certain resonance
instability risk under higher series-compensated extent and lower operation rotating speed. In addition, the
system resonance stability can be highly improved by designing the BDF parameters properly.
Key words: doubly-fed induction wind generator; series-compensated ; sub-synchronous oscillation ; s-domain

nodal-admittance matrix method;bypass damping filter
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Fig.C1 Equivalent electrical circuit of asynchronous machine
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Table C1  Parameters of DFIWG-based wind farm

28 B
XEB X EE 50 &
KU B LA E 25 2MV A
B RMLETE H 0.69 kV
SRR R LA 431 5% 60 Hz
I AR R AR A 100 MV A
TR RS A EAE L 230 KV/35 kV
He 7 s 4 e P R 10 %
IR 21 10-11 HEFH 0.01p.u.

I LR 10-11 HLT

0.35 p.u.
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