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Single-phase Hybrid MMC DC Transformer and Its Control Strategy for All-DC Offshore
Wind Power System
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(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources, North China Electric Power Univer-

sity, Beijing 102206, China; 2. China Huaneng Group Clean Energy Research Institute, Beijing 102209, China)

Abstract: In the future, all-DC offshore wind farms will be one of the important means to develop large-scale
long-distance offshore wind power. However, as DC transformer with high transformation ratio and large capacity is the
key device in all-DC offshore wind farms, its topology and control methods still need to be further studied. Therefore, this
paper proposes a single-phase hybrid modular multilevel converter DC transformer (SHMMC-DCT), which can realize
DC boost with ultra-high transformation ratio and control the capacitor voltage balance of the sub-module at lower
switching frequencies by using the nearest level approximation. In terms of fault handling, a combination of hybrid
sub-modules and energy-dissipating resistors is proposed to remove the fault current and replace the high-cost DC circuit
breaker. At last, the simulation model of the all-DC offshore wind power system using SHMMC-DCT is built based on
PSCAD/EMTDC. The results show that the SHMMC-DCT can not only deliver the DC power of the wind farm reliably
and efficiently, but also quickly block the circuit current when the high-voltage DC side is short-circuited, which verifies
the feasibility of the SHMMC-DCT topology and its control strategy.
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