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In order to introduce large-scale offshore wind power plants (WPPs), high voltage DC
(HVDC) transmission, which connects offshore WPPs and onshore systems, has attracted
attention. Compared to AC transmission, DC transmission does not generate reactive power,
making it more suitable for cable transmission. On the other hand, there are issues in the
event of a DC fault. If AC circuit breakers are used for the protection as in the existing
HVDC systems, offshore WPPs are isolated from HVDC and it causes the shut-down of them.
Once offshore WPPs are shut down, they take time to restart, and this could have a negative
impact on the onshore system if large-scale offshore WPPs are introduced.

Therefore, this article proposes a reconfiguration method to realize the continuous
operation of offshore WPPs against a dc fault, which contributes to improving the supply
reliability. The proposed reconfiguration method focuses on the half-bridge based MMC,
which is a conventionally used converter, and applies a protection method that makes a
short circuit in the half-bridge based MMC to interrupt the fault current. Then, the
connection of the MMC 1s switched from the faulted line to the healthy line by high-speed
disconnecting switches to resume power transmission. At this time, a voltage sag occurs in
the offshore AC system due to the short circuit operation of the MMC. Therefore, the
reconfiguration is designed so that the voltage sag in the offshore AC system does not exceed
the fault ride-through capability of WPPs, which is specified by the existing grid code. As a
result, the power transmission can be resumed while offshore WPPs are connected to HVDC
and continue operation. This reconfiguration does not require hybrid DC circuit breakers or
fault-tolerant converters, which would increase costs. Therefore, there is the potential to

improve supply reliability while avoiding increases in system costs.
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