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Simulation analysis and mechanism research on harmonic resonance of offshore
wind farm cluster
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Abstract: With the development of offshore wind power from nearshore to deep offshore construction, harmonic
resonance has become one of the problems affecting the stability of the power grid. The harmonic amplification
mechanism of offshore wind farms was analyzed, and a harmonic model of offshore wind farms was established.
The harmonic resonance analysis method of “frequency scanning+modal analysis+on-site measurement” was
adopted to simulate and verify the influence of different system parameters and wind turbine operating conditions
on harmonic resonance. This has guiding significance for offshore wind engineering design and grid connected

power generation work.
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Fig. 1 Topological structure of offshore wind farm
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Fig. 3 Equivalent circuit of series resonance in offshore wind
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Fig. 5 Simulation model of offshore wind farm
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Tab. 2 Resonance characteristics with different numbers of wind

turbines
KL B WR iR

/& K Mz WEE/Q R Hz  WEME/Q
0 250 626.01 750 1448.34
20 250 242.557 750 2580.61
35 250 243.886 750 2160.23
50 200 435.937 750 1331.22
65 200 659.888 750 1198.29
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Tab. 3 Resonance characteristics of different submarine cable

lengths
220kV 345 IR 55 RS R
KPZ /km Si% Hz  WEE/Q % Hz
20 200 667.413 1800 570.619
30 250 830.416 1250 583.465
40 250 348.097 950 533.989
50 300 435.937 750 1331.22
60 400 228.583 650 403.588
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Fig. 9 Resonance simulation results of three wind farms
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Tab.4 Resonance characteristics of different numbers of fans

5 LR 3 S TR = iR
FEMW iR Hz  EE/Q MR /Hz  IREE/Q
1000 150 90.801 2 750 115.388
600 200 271.613 750 244,854
300 250 435.937 750 1331.22
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