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Fig.1 Inductor and capacitor currents
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Fig.2 Buck converter controlled by ripple current
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Fig.3 Schematic diagram of comparator signal at two ends
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Fig.4 Schematic diagram of dynamic regulation
process against load step change
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Fig.7 Experimental waveforms when input
voltage fluctuates
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Quasi-optimal control based on ripple current modulation for Buck converter
BI Kai,ZHOU Luowei, LU Weiguo,LI Anxin
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University, Chongging 400044 , China)

Abstract: A PWM modulation strategy based on ripple current is presented,which takes the capacitor
current as the main modulation signal to realize the nonlinear control of converter dynamic regulation
process approaching to the TOC(Time Optimal Control) operating locus. With Buck converter as an example,
its control equation based on the capacitor current modulation is derived and its corresponding analog
control circuit is built. The dynamic response of converter is theoretically analyzed and the approximate
analytical values of output voltage drop corresponding to dynamic regulation time are given. Simulative and
experimental results prove that,the dynamic response of converter is approaching to the TOC operating
locus,which verifies that,the proposed control strategy has excellent dynamic response to realize the quasi-
optimal control of fast converter regulation.
Key words: Buck converter; capacitor current; nonlinear control; quasi-optimal dynamic performance
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Assessment of equipment invalidation due to voltage sags considering uncertainties
of failure and severity

YANG Da',XIAO Xianyong’, WANG Ying'
(1. College of Electrical Engineering and Information Technology,Sichuan University,Chengdu 610065, China;
2. Smart Grid Key Lab of Sichuan Province,Sichuan University,Chengdu 610065, China)

Abstract: The complicated uncertainty of equipment failure due to voltage sag and its severity are
comprehensively considered. The failure samples are classified into three categories:random failure,fuzzy
failure and cross uncertain failure,and their uncertainties are measured respectively by random entropy,fuzzy
entropy and cross entropy. A maximum hybrid entropy assessment model is established and solved by the
approximate programming. The comprehensive assessment of equipment failure rate is based on the
equipment failure rates obtained by the quantitative uncertainty assessment and the corresponding weights.
The assessment results show that,the proposed approach avoids both over-estimation and under-estimation
existing in current assessment methods.
Key words:

electric equipments; failure rate; voltage sag; randomicity; fuzziness; cross uncertainty;

maximum hybrid entropy model



