[ Downloaded from joc-isice.ir on 2026-02-22 ]

[ DOR: 20.1001.1.20088345.1401.16.1.4.6 ]

[ DOI: 10.52547/j0c.16.1.37 ]

J RS e

! ISSN (print) 2008-8345
« I ISSN (online) 2538-3752
£ g3 Yo e
V- BV aomio VPl o) oled VPl i
A0 v e i hawdi Jowe (6wl g ilbxe (Sl
SPbl b 09,

V‘Sﬁaﬁv\—wt‘@\.«}‘cflj}

f_ehsani@SUL.ac.ir ol 1 ¢ 5 cdgw nio oSl ()b 05,5 (G 1 gorin iyl (i)l framllf )1

Nejri@SUL.aCc.ir ol u1 5 5 cdige _smins ot 0 yuld 03,5 05 gmalige 5SCESNS ¢, Lsls "

VeV VEe /a0 Y S s

H25 GBOL o a8 L0l 2 Ol jen I =S (sl S LU Wb s 4 bl sln  bdr S5 s oS5 6l 4 dlie ol ooy

o S o o3lil S 1S (glall ki 5 55505 Slaslstle S1aST 5 ge sl gy DO 3510 o (hSudkiar (el Jis slad 3l SW
Sy dube Sl s SV slae Il sl y ol 53 s las oo o | dtddl= e (6 ol lms (S 5035 Sl S5 Sl b (g1l (galgiiny
oslizal b aalsl 53 T oo Sty SVl o 3l obizal b S8 ile 1S Il 3 S ol Slazinn o 5035 2l innl (6,8 Ja e g5 Sl eslizal b
b ol pan 4 SVslae ol gl 5o 338 oot last 6l s 4 b g o Y slas ¢ o o (Sl s SVslno 5 oaT oy I eal Slazbus
JAS a5 TS (5luand gl Ly o olinal (J 257 (glass s (o dnmloms (51 Conlotd iy o3 st SIS oll 48 O 5L

.M@AﬁUI)dg%

ey il J 250D 5L w5 b (5Ll ki (raadr S 1SS DLl

Global asymptotic stabilization of a grid-connected modular
multilevel converter via Lyapunov function

Farzin Ehsani, Mohammad Hejri

Abstract: This paper presents a new control method based on Lyapunov function approach for simultaneous
control of grid currents, circulating currents and modules voltages of a modular multilevel converter. Unlike
existing methods that use nested and multi-loop control structures, the proposed method has a single-loop structure
and ensures the global asymptotic stability of the closed-loop system. In this regard, first, the dynamic equations
of the converter and the grid are extracted using the averaging technique, and then the coordinates of the steady-
state operating point are calculated. Next, using the obtained operating point coordinates and the dynamic
equations of the main system, the error dynamics are computed. Finally, these equations and the Lyapunov
function, based on the error signals, are used for the analytic calculation of the control inputs. The simulation
results confirm the efficiency of the proposed control method.

Keywords: Modular multilevel converter, Global stabilization, Lyapunov function, Closed-loop control.
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