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A gradationally controlled modular multilevel converter and its application
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(College of Automation & Electric Engineering, Qingdao University of Science & Technology, Qingdao 266061, China)

Abstract: With the increasing voltage level of power systems, the number of serial sub-modules in the bridge arm of a
modular multilevel converter (MMC) increases, and the hardware costs increase. This restricts its development in the
direct current transmission system. In order to solve these problems, a new type of converter is proposed by analyzing the
working principle of a multi-level converter and the existing gradationally controlled modular multilevel converter
(GC-MMCQ). In order to solve the problem of capacitor voltage balance of the new inverter, a new voltage regulation
algorithm suitable for the new inverter is proposed. Finally, in the Matlab/Simulink environment, a flexible HVDC
transmission system based on the new inverter's double-terminal SCM unit value control is built and verified. The
simulation results show that the output level of the new converter is more than that of the common MMC, and the quality
of the waveform of the output AC and DC side can meet the requirements of DC transmission. Through the cost
calculation of the new inverter and the common MMC respectively, the results show that the construction cost of the new
inverter is much less than the common MMC.
This work is supported by the National Natural Science Foundation of China (No. 61803219).
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Fig. 2 Schematic diagram of capacitor voltage reduction

Vi vy Vo a2 o s 55 1004 A
JLI AR RS, O AR SR, TV ~
Vi=Vio

PR TBCRFRBT BRI i R s TR 2
Ko il B NPT R B L R A
SR = R S NG i 1 T2 O (1 B2 8 7 A 0 A SN P
TR, il EARE N U7 P R — S BN ISR
J 1A FL T A /N T U ) SR (BN AN B i BN I 4
HRSZBR R s, SRR 3 OOR 1 LS AR R
KN

DRUA BEN IS I BEN (R LM 2 VA SR Y
Ja R, B LR AN TR R S 22 A
SCATRRIRE 1) BB R, 5 ZEB N R N BT o
TR LR 1, DDA AT AR L kAT
oy, BRI REE AR — NSRRI, Py
CUBI A EB oy BEHL.  HARBENL, HE BT DO

A&, 20 1. 24 3 R 4. BTLUETHRE— AN
FREAT R BT LA A2 K . — R R
A R R 1 SR ] PR DR R AR 3 B

AR -
i A — BT

\ R HLE

LN l
Bk

YA 1
Brik

e

e AT

R HE TS AT

RTINS

B3 —RiFFIRPREXR

Fig. 3 Voltage relationship during the first round modulation
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Fig. 5 Equivalent capacitance combination method
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