WHQ‘WH@H%&MW GRS I G N 48 % 5519

ELECTRONIC MEASUREMENT TECHNOLOGY 2025 4 10 H

DOI:10. 19651/j. cnki. emt. 2517799

BT B i 84 B A MMC 2 5 B

fraufr' THE &5 4% #HEEAT E R’
(l.E#HEE ARF AN IARFRE LiF 200090; 2. L KM TRIZ AR F o EiF 200241D)

W OE: N 7RI 2 0 AR R R 1 X AN TP A B 3h 1 B R R R R AR L AR T — P L T &
WL H YL MMC #5008 S5 MMC M ECE BT, SR 5 B TE R R Gt 9T ot RS L 2% >k S i Ak 314 30
IR I AR R G AR A T 1 1R 22 DR A5 S 4 o s SR P 4 i T A s o L AR AR UL 3 A4 P B RIDER A R 22 HEAT A
AMEPL ST R RE R R L B T R AR E MRS e . IRIE R Tk G H AT R (), R I R FH AR A AR
WL 20, S T 08 15 G T R4 o) 0 B 0] A8, e 3 SR FH T TR A8 G 25 8 B0k I A L mT DI S5 S o SR 00 i Y 5 51 R
BRI S . )5 FIH Matlab $E47 05 B0 50 , Br 38 22 ) 5 06 A9 I W B € 0. 015 s B FHasE , THD 2N 1. 85% . 4F
G WS o 3 I Ty S 58 A8 R R O R R I T 0 % s i AR AR ) B T N A A L PT g 2 AT 6T Bl S0 00 4 SR B 4
P 1) R s LA B B T T I R R R M

KEE . MMC; £ A4 Hl s CESO; A btk

HESES: TM46;TN7 XEKFRIRAG: A ERREFER LKL 510.8010

Research on MMC control strategy based on improved
terminal sliding mode auto disturbance rejection

Yang Xuhong' Ding Chuanhao' Qian Fengwei’ Xu Qingguo® Wang Shun®
(1. College of Automation Engineering,Shanghai University of Electric Power,Shanghai 200090, China;
2. Shanghai Solar Energy Engineering Technology Research Center,Shanghai 200241, China)

Abstract: In order to improve the disturbance immunity and speed tracking performance of modular multilevel inverters
in the face of external disturbances, an MMC control strategy based on improved terminal sliding mode auto
disturbance rejection control is proposed. Firstly, the mathematical model of MMC is established, and then the
Cascaded nonlinear Extended state observer are designed to estimate the perturbations in real time and add them into
the system model. And the linear error state feedback controller adopts terminal sliding mode control to provide
feedback based on the observed perturbations and state errors, which compensates the impact of perturbations on the
system performance and improves the closed-loop stability and robustness of the system. Meanwhile, in order to avoid
the singularity problem, the sliding film surface adopts the integral terminal sliding mode form, and in order to reduce
the chattering problem of the traditional sliding mode control, the convergence law adopts a new type of variable gain
exponential convergence law, which can weaken the phenomenon of the chattering caused by the high gain of the
discontinuous term. Finally, Matlab is used to conduct simulation experiments, and the grid-connected current of the
proposed control strategy is stabilized at 0.015s, and the THD value is 1.85% ., which meets the grid-connected
conditions. The proposed control strategy is compared with the terminal sliding mode control. adaptive control and PI
control through the power mutation and grid voltage dips. The experimental results show that the proposed control
strategy has good anti-interference performance and speed tracking performance.
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Fig. 2 Control system general block diagram
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