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Fig.1 Topology of offshore wind power transmission system through flexible direct transmission
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Fig.3 Composite sequence network of offshore wind farm

convergence lines
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Fig.5 Distance measurement results of the proposed methods

under different excessive resistances
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Fig.6 The proposed method based on resistance inductive

transition resistance results in fault location
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Fig.7 The proposed method under resistive capacitive

transition resistance results in fault location
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Table 1 Distance measurement results of the proposed

method in case of external faults
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Fig.8 Distance measurement results of the proposed methods

under different reactive power support strategies
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Online fault—location method for two—phase short—circuit faults
in offshore wind farm collector lines

Yin Fei', Shen Zhizhong', Yu Congji', Cheng Yueliang®, Dong Xue?, Zhang Keke', Chao Chenxu?,
Zhang Feng®

(1.Spic Jangsu Electric Power Co.,Lid., Nanjing 210003, China; 2.NARI-TECH Control Systems Co.,Ltd., Nanjing
210061, China; 3.Nanjing Nari Industrial Control Technology Co., Ltd., Nanjing 210031, China; 4.School of
Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract; Due to the current —magnitude limit, controlled phase angle, and absence of zero-
sequence current of converters, fault—location errors occur when two-—phase short —circuit faults
happen in offshore wind —farm collector cables. This paper analyzes the composite —sequence
network under such faults and exploits the capability of both the VSC-HVDC link and the wind-
turbine converters to suppress negative —sequence current during the fault. By using the locally
measured negative—sequence voltage, the positive—sequence voltage at the fault point is computed
on-line, a fault—distance equation is established, and the fault position is solved in real time. The
proposed on-line algorithm remains accurate for large and non-resistive fault resistances and is
immune to the reactive—power support strategy of the offshore wind farm, thus enhancing the safe
and stable operation of offshore wind power systems.

Keywords: converter; offshore wind farm; two —phase short circuit; fault location; transition

resistance
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