> sy 3 AL
244 1 W VU ¥ H Vol. 24 No. 1
2026 4 1 A Journal of Power Supply Jan. 2026

DOI: 10.13234/j.is5n.2095-2805.2026.1.61 PESES: TM723 XHERES: A

2R MMC FIEBELE i R E
122 ) 5k B

A, KOk, £ K, § F
(B EH RALBEERBE(EALLAKRE), RE 071003)

WE. AshdgR e A d T4, 3k % 8- 3R E MMC(modular multilevel converter)#9 i & Aok A2
K. HEBREGERERADU PR BAGE, Bk MMC 2B RZ B M AR sz —, Hhitd 1
Fr kA B E A MMC(optimized configuration MMC), %8 LB E 7 ik, JFERE & -F @I RAH 69 Rk L%t R
Rk, FABABEEFIN2 A ELAANR, B EANE KW FE, 157 AN d b Ee e -F4%,
i@ it MATLAB/Simulink 47 £ 45 R fedp 32 LI IE L I, HA BALBIRA TR EE % T4, AANBEETH
M5 EH MMC A, B3 AR, A2 ABAB AR FHARGINIET, L THEFMMMC, Prit
OC-MMC 445 M2,V FA S R B 3, BARBAEN RS, BRAETRA, Wi ZIZBIK A 47,

KEER: B h PFRAR,; BAK; HALRE,; KL BT REH

Submodule Configuration M ethod and Control Strategy for
MM C Lightweight

YU Zuyong, ZHANG Zhen, WANG Yi, CAO Sai
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Abstract: Aimed at an offshore wind power flexible DC transmission project, the problems of the large mass and
volume of modular multilevel converters (MMCs) and the high construction cost of offshore converter stations need to
be solved urgently. Therefore, the lightweight research of MMC is one of the research hotspots at present. First, an
optimized configuration MMC (OC-MMC) is proposed, and its configuration method is given. In addition, a voltage
balancing strategy is designed based on the nearest level modulation. The novel converter improves the number of
output voltage levels on the AC side by introducing two submodules whose capacitance values are the same but the
rated voltage values are proportional by a factor of K. Then, through the simulation results on a MATLAB/Simulink
platform and experimental results, it is found that the novel converter can successfully complete the voltage conversion
process. The steady-state operation characteristics of the system are similar to those of a conventional MMC, and the
dynamic characteristics are good. On the premise that the numbers of AC voltage levels of the two converters are the
same, the proposed OC-MMC can indirectly reduce the number of submodule assembly and reduce the mass, volume
and construction cost of the converter stations compared with the conventional MMC, so as to achieve the goal of
lightweight.
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