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Fig.1 Block diagram of three-phase LLC resonant converter
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Fig.2 Working sequence diagram of three-phase LLC
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Fig.3 Equivalent circuit of single-phase LLC
resonant converter
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Fig.4 Analysis of voltage gain characteristics
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Variable mode control strategy of three-phase staggered-parallel LLC resonant converter

based on load matching
FENG Xingtian' , WAN Manman®,MA Wenzhong' ,SHAO Kang',TAO Yuanyuan'
(1. College of Information and Control Engineering, China University of Petroleum( East China) , Qingdao 266580, China;
2. China Institute of Atomic Energy,Beijing 102413, China)
Abstract; A variable mode control strategy is proposed for a three-phase staggered-parallel LLC resonant converter,
in which the load matching for load conditions is considered. In the case of rated load conditions,the PFM ( Pulse
Frequency Modulation) control method is used to maximize its performance efficiency. On the light load condition,
the symmetrical PWM ( Pulse Width Modulation) control strategy is designed,and the switching frequency that con-
siders the characteristics of the load-independent point in the voltage gain curve is designed,which not only realizes
soft switching, but also restricts the increase of switching frequency. The working principle and gain characteristics of
symmetrical PWM control are studied ,and the linear and nonlinear control zone of the converter are analyzed in de-
tail. On the extremely light load and no load conditions,the Burst control method is employed to enable an effective
control of the output voltage. Besides, the selection of switching points between different control strategies is analyzed
and designed in detail ,and the variable mode control strategy is realized accurately and reliably. The converter ex-
perimental prototype is developed based on SiC devices to verify the effectiveness and rationality of the performance
analysis and variable mode control strategy of the converter.
Key words: LLC resonant converter;soft switching ; symmetrical PWM ; variable mode control ; SiC
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DC voltage balance strategy for cascaded H-bridge rectifier
based on load current feedforward
YUAN Yisheng, MAO Kaixiang
(School of Electrical and Automation Engineering,East China Jiaotong University , Nanchang 330013, China)
Abstract ; As for the output voltage balance problem of cascaded H-bridge rectifier,the proportional pulse compensa-
tion method is employed for modeling and analyzing. Then,the influence of load current disturbance on the balance
link is analyzed,and the relationship curves among voltage drop value, adjustment time and dynamic indexes under
disturbances are given. As for the bad dynamic characteristics of proportional pulse compensation method in large-
scale load switching,a load current feedforward voltage balance control strategy based on proportional pulse compen-
sation is proposed , which introduces the load current into the balance control link. It can greatly improve the dynamic
characteristics of the balance controller without affecting the stability of the original closed-loop system,and the de-
signing formula of parameters for the voltage balance PI controller is given. Finally,the simulation model and experi-
mental prototype based on cascaded H-bridge rectifier are compared and tested,and the results show that the maxi-
mum voltage difference between the units is reduced by 23 V and the adjustment time is reduced by 75% under load
shedding.
Key words : cascaded H-bridge rectifier; DC voltage balance ; current feedforward ; dynamic characteristics ; compen-

sation
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Fig.A2 Experimental prototype of LLC resonant converter
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