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Principle and stability analysis of valley V* controlled Boost converter
HE Shengzhong, XU Jianping,ZHOU Guohua, WU Songrong,ZHANG Xi
(Key Laboratory of Magnetic Suspension Technology and Maglev Vehicle,Ministry of Education,
School of Electrical Engineering,Southwest Jiaotong University,Chengdu 610031, China)
Abstract: The output voltage ripple of Boost converter is analyzed and the valley V* control technique is
applied to it. The operational principle of valley V? controlled Boost converter is analyzed and its system
stability is investigated. The influence of slope compensation on its system stability is studied. A simulation
model and an experimental platform are constructed based on PSIM software and the simulative and
experimental results indicate that,the valley V* controlled Boost converter operates stably in the continuous
conduction mode when its duty ratio is bigger than 0.5,otherwise,subharmonic oscillation may occur,which
can be effectively eliminated by proper slope compensation.
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Fig.1 Topology of MMC and its sub-module
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Fig.3 Modulation results of upper arm
within one grid period

3 BEBENTETX

H1EC(2) AT A [ — AR rp 25 1 B (9 O IR
AR DU AN A e 3o i RN 2 PR AR i A
B 9 T ORI 9 Al 90 0 28 D L AR Y [R] —
R v A% R 1) 8 A AR TR B LB AT 8 2 AR
IR N

ARSCHR V- 07 1 SR B A 80 (R AV
AT O R 1 FR) A ) 3239 R SRR L BIOR AR B R 25 T
2n FEIIEPINR R n=4, 18 4 25 EHVEAE 2



%78 BE 1S5 UL 2 RV IO 2% 0 R P 0 (29)

¢l ¢s ¢ Cs €3 €7 ¢y Cg
T,:5,=0,5,=1,8;=0—>1,5,=0
T,:5=0,5,=1—0,5,=1,5,=0

B4 ERBE2ARERBANHAHER
Fig.4 Modulation results of upper arm
within two sample periods
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Capacitor voltage balancing of modular multilevel converter
XUE Chang,SHEN Ke,JI Yanchao,JIANG Binhao

(School of Electrical Engineering and Automation, Harbin Institute of Technology,
Harbin 150001 ,China)

Abstract: A method based on carrier exchange is proposed to balance the capacitor voltage of MMC
(Modular Multilevel PWM  method, which,located at the

modulation layer and without additional switching loss,neither changes the modulation signal of sub-

Converter) adopting carrier  phase-shift
module nor influences the output voltage waveform. The topology,operating principle and modulation
strategy of MMC are discussed in detail. Four situations that may happen during the state switchover
are analyzed:the bridge arm current is positive or negative and there is a rising or falling edge. The
specific capacitor voltage balancing method and its flowchart are given. Experimental results show that,
the dispersive capacitor voltages of bridge arms are balanced quickly and effectively around the reference
voltage without large fluctuations, verifying the better balancing effect of the proposed method.

phase-shift PWM;

modulation layer; carrier exchange; voltage control; electric converters
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