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Research on resonance of offshore wind farm considering electricity collection system

DUAN Gengyong, FENG Lin, LI Guojie
(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The offshore wind power is becoming an important development direction in the field of wind generation. In
offshore wind farm, submarine cables are widely used to transmit power, which makes the resonance problem more
serious due to the cables’ high grounding capacitor. The power collecting system determines the cables’ length, electric
parameter and connection type, which directly affects the resonance frequency and impedance. This paper builds the
resonance model of offshore wind farm transmission system, including wind generators, cables and transformers. Using
modal analysis method, the resonance situations under different power collecting systems are simulated and calculated.
The key nodes causing resonance are located by the participation factor. The main parameters’ influence on resonance is
evaluated with parameter sensitivity analysis. Finally, the filtering solution is proposed for different resonance frequency,
which is proved to be effective by simulation results.
This work is supported by National Natural Science Foundation of China (No. 51477098 and No. 51307106).
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Fig. 1 Chain topology of offshore wind farm collection system
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Fig. 2 Star topology of offshore wind farm collection system
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Fig. 3 Circular topology of offshore wind farm collection system
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Fig. 4 Structure of Denmark Horns Rev2 offshore wind farm

3.1 REHRIE K EE

L5 KA XU R L. ABids . LCL 3
WS = ALR, X T ERERR. RA
AT ERF R NI RS RS 00, BT A2
W3R AL S AR AR BB AR, LA A I I B AL
HL S PR s R & U LR R ), ]I (R B LCL ik
&%, W s Pror.

LCLJEW AT

W}
AR HLBL
5 X EEHLHIERIRE

Fig. 5 Harmonic model of wind turbine
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Fig. 6 Harmonic model of transformer
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Fig. 7 Harmonic model of submarine cable
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Tablel Parameters of offshore wind farm resonance model
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Fig. 8 Model of offshore wind farm system in chain topology
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Fig. 9 Model of offshore wind farm system in circular topology
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Table 2 Modal harmonic resonance order of offshore
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Fig. 11 Participant factors of two topologies’ key nodes in
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in middle-frequency resonance
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