> sy 3 AL
$23% H8 il il R ¥ i Vol. 23 No. 8
2025 4FE 12 H Journal of Power Supply Dec. 2025

DOI: 10.13234/j.issn.2095-2805.2025.8.82 HESES: TM46 XHERES: A

EF TR EFiEHR MMC B EE
THEX E R T 25 554 1l SR B
MBI, KRB, A ArEwRsast), BRI, RKakéES

(A FIRFERE ISR, b 211167; 2AHKRFLAL ISR, 7% 210096;
3HRIARFRILPS, BT 211167)

FE : AT AT AR B4 % &, F & 3% % MMC(modular multilevel converter)£4% A 4% 4% PI 42 4] 7 &,
TSR AN AME % SME LRGSO RERERM, 3l | Al TS R AT 544
H g B 2 EORBAER, BERAIAM B IR, REMRAR TR SN E S ERIT S BRI, FH5eF
JEARAT WA Ty e A P EAL R EILT AR L R, B AT 8 RIRFMAL, ERRA TR RMEE, BF
WY THAEERZE, b, ERERLEAR MMC £ EFHALTHRE TG RTihE, o ALRPE T4k
B RS E, B RAREAL T IE4T, )5, £ MATLAB/Simulink ¥ %% T47 A MK, FHBET 28528
T &, T T Af RRIEIE,

K B S E T RE, FEREE,; BAFNIER,; RAE; REEA

Predictive Fault-tolerant Control Srategy Based on Model
with Fixed Number of Calculationsfor MM C Converter
without Redundant Submodules

YANG Chengshun', ZHANG Chenxi', XU Dezhi’, Member, CPSS, XU Kunshan’, ZHANG Binfeng’

(1. School of Electric Power Engineering, Nanjing Institute of Technology, Nanjing 211167, China; 2. School of Electrical
Engineering, Southeast University, Nanjing 210096, China; 3. Industrial Center, Nanjing Institute of Technology,
Nanjing 211167, China)

Abstract: To address the challenges of a modular multilevel converter (MMC) without redundant submodules
when using the traditional PI control method for fault-tolerant control, which include excessive control parameters,
complex structure and slow dynamic responses, a model with a fixed number of calculations for implementing the
fault-tolerant control by fault prediction is proposed. First, the AC current is optimized. Then, multi-objective
optimization on the circulating current and the total voltage of submodule capacitors is performed, and the balance of
submodule voltage is realized based on the direction and level difference of bridge arm current. With only eight times of
rolling optimization, the optimal solution can be found under this strategy, significantly reducing the computational
requirements. In addition, this algorithm not only can ensure that the MMC operates stably and has high-quality output
under normal conditions, but also can maintain its stable operation when the submodule experiences an asymmetric
fault. Simulation tests were completed in MATLAB/SIMULINK, and a five-level experimental platform was built to
verify the simulation and test results.
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