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Fault-tolerant control based on negative-sequence current
compensation for parallel wind power converters
LU Wei'**,WANG Han"?*?,ZHANG Jianwen'**,CHEN Gen'??,Seiki Igarashi*, CAT Xu'*’
(1. Wind Power Research Center,Shanghai Jiao Tong University,Shanghai 200240, China;
2. Department of Electrical Engineering,School of Electronic Information and Electrical Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China;
3. Key Laboratory of Control of Power Transmission and Conversion,Ministry of Education,
Shanghai Jiao Tong University,Shanghai 200240, China;
4. Fuji Electric Co., Ltd.,Tokyo 163—8001,Japan)

Abstract: The operating environment of offshore wind power is harsh, and the random fluctuation of wind
power is large, which leads the power devices easily to fail. Fault-tolerant control is an effective means to
improve the reliability and availability of parallel wind power converters. The fault operation mechanism of
a parallel wind power converter in detail is analyzed after open circuit fault occurs in a phase of parallel
wind power converter. On this basis,a fault-tolerant control based on negative-sequence current compensation
for parallel wind power converters is proposed, and a non-faulty converter module is used to compensate
the negative-sequence current of the faulty converter module. When the system power is less than or equal
to 0.5 p.u.,the maximum output power of the converter is realized under the condition of ensuring the current
balance at the grid-connected side;when the system power is greater than 0.5 p.u.,the negative-sequence
current is compensated when the maximum output power is satisfied of the first importance. Finally, the
correctness and feasibility of the control theory are verified by simulation.

Key words:parallel wind power converters;fault-tolerant control;negative-sequence current compensation;relia-

bility ; availability
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Fig.Al Schematic diagram of configuration among parallel wind power converters
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Fig.A2 Parallel system with two converters
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Fig.A3 Current vector diagram of parallel converter system under different control modes
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Table A1 Parameters of converter system
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HL o] L/ KV 35 HL P 51/ Hz 50

A S AL /kV 0.69/35 | AUERE/ (MVA) 2
R ] e %/ pH 80 A It 25 00 HL R/ uH 170
VEHE F A/ uF 466 FHJE FLRE/Q 0.1

L BFER L/ V 1200 TP RBA/ kHz 2

B A6 THROT Sy FAEXBREYIET FELRER
Three-phase current of each converter under Working Condition
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