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Fig.1 Topology of offshore wind power via FLFT system
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control system of M3C
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Fig.4 Fault ride-through control scheme for FLFT system
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Fig.5 MS3C power frequency side fault response process
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Fig.6 M3C low-frequency side fault response process
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Fault ride-through coordinated control strategy for offshore wind power via flexible
low-frequency transmission system

XIANG Nianwen', CHENG Hailong', YE Shouhong'?, SHAO Bingbing', WANG Shulai', LU Yi’
(1. School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China;
2. Electric Power Research Institute, Yunnan Electric Power Grid Co., Ltd., Kunming 650217, China;
3. State Grid Zhejiang Electric Power Corporation Research Institute, Hangzhou 310014, China)

Abstract: The offshore wind power via flexible low-frequency transmission (FLFT) system based on the modular multilevel
matrix converter (M3C) faces power surplus and stability risks following faults on the power frequency grid side. To address
this issue, the effects of the M3C power frequency, low-frequency decoupling control strategy on the transient process under
grid side faults are first analyzed in the paper. Secondly, boundary conditions for power frequency, low-frequency side voltage
and active power are deduced. Consideration into the control methods of the M3C converter, low voltage ride-through
requirements, and fault types, a fault ride-through strategy based on an improved voltage-dropping method is proposed for
M3C-wind turbine joint voltage-power sag control to enable wind turbine overspeed load shedding outside the low voltage ride-
through range. Finally, a wind turbine via a FLFT model is built in PSCAD/EMTDC to validate the proposed strategy. It is
shown that the proposed strategy can ensure the average voltage of the M3C sub-module capacitors within limits and enable
safe operation during system faults.
Keywords: offshore wind power; flexible low-frequency transmission (FLFT); modular multilevel matrix converter (M3C);

voltage-dropping method; overspeed load shedding; fault ride-through
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