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Abstract: Several offshore wind power generation systems
integrated with modular multilevel converter high-voltage
direct current (MMC-HVDC) technology have been built in
the North Sea and other regions of Europe; and China has also
accelerated the engineering practice of this technology in recent
years. Due to the low damping of the MMC-HVDC system, the
transient overvoltage and overcurrent of the equipment develop
rapidly on the DC-side. Thus, it is essential to take measures
to suppress the transient stress, and optimize the technical
requirements of equipment on the DC-side of the offshore
converter station, while ensuring sufficient safety margin of the
equipment. Considering the transient overvoltage stress, the
types and key indicators of the overvoltage stress on the DC
side of the offshore converter station were first summarized,
and the transient stress mechanism was introduced based on
symmetrical monopolar, and bipolar topology, and the factors
influencing the overvoltage stress were listed. Further, the
overvoltage suppression strategies of the were summarized,
and divided into two categories: active suppression, and
passive suppression. Active suppression measures included
power imbalance suppression strategies, DC energy consuming
devices, DC cable discharging strategies, acceleration of
protection and circuit breaker trip strategies, and combination
strategies. Passive suppression measures included optimizing
the grounding method, optimizing the parameters of the DC
arrester, and adjusting the position of the arm reactor. Lastly,
the applicability, effectiveness, advantages, and disadvantages
of the transient overvoltage stress suppression measures were
evaluated.
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Table 1 Offshore wind power integration projects with VSC-
HVDC in operation and under construction in the world (after 2015)

DorWinl EE +320 800 165.0 2015
BorWin2 fHE +300 800 200.0 2015
HelWinl aE +£250 576 130.5 2015
SylWinl1 R £320 864 205.0 2015
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DorWin3 fEE - +£320 900 161.0 2017
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Fig. 8 Voltage reversal on the DC cable in case of emergency grounding
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