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Phase-shift Control Strategy of Modular Multilevel High-frequency DC Transformer Based
on Multi-objective Performance Optimization

ZHANG Huanging', ZHANG Mujie’, WANG Yu’, TANG Yang'
(1. Hubei Electric Power Company of State Grid, Wuhan 430077, China; 2. Central China Branch of State Grid, Wuhan 430077,
Chinaj 3. School of Automation, Guangdong University of Technology , Guangzhou 510006, Chinaj; 4. College of Electrical
Engineering and New Energy, China Three Gorges University, Hubei Yichang 443002, China)

Abstract: The high-frequency DC transformers(DCTs) are important equipment in DC grids. To satisfy the require-
ments of buses connection, voltage conversion, bidirectional power transmission and electrical isolation in MVDC
and HVDC grids, the modular multilevel DC transformer(M2DCT) with modular multilevel converter(MMC )topolo-
gy is developed. Currently, the phase-shift control is one of the most effective ways to improve M2DCT performance.
However, the existing phase-shift strategies mainly optimize a single characteristic of M2DCT. Therefore, to reduce
current stress, minimize power loss and improve soft switching characteristics,, achieving the comprehensive optimi-
zation for M2DCT, a multi-objective optimization control strategy based on dual-phase-shift (DPS) scheme is pro-
posed in this paper. The mathematical model of current stress, power loss and soft-switching performers in M2DCT
are established, and the control principle and framework of proposed multi-objective optimization DPS strategy is in-
vestigated. The experimental results in M2DCT prototype are presented to verify the correctness and effectiveness of
the proposed strategy.
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