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Efficient variant mode control of LLC resonant converter
PAN Haiyan'?,HE Chao',JIANG Youming®, CHEN Guozhu'
(1. College of Electrical Engineering,Zhejiang University ,Hangzhou 310027, China;
2. Department of Electronic and Electrical Engineering,Taizhou Vocational &
Technical College, Taizhou 318000, China)

Abstract: A strategy of variant mode control is proposed for LLC resonant converter,which adopts the FM
(Frequency Modulation) control,when the rated voltage is inputted,to obtain the maximum performance
efficiency jthe asymmetric PWM (Pulse Width Modulation) control,when the input voltage is low,to operate
in flyback mode for the maximum voltage gainjand the symmetric PWM control,when the input voltage is
high or load is light,to realize the ZVS (Zero Voltage Switching) of power switch and the ZCS (Zero
Current Switching) of rectifier diode for switching loss reduction covering whole load range. Its operating
modes and characteristics are analyzed and the block diagram of control scheme is given. Experimental
results show the converter obtains higher performance efficiency and higher power density,verifying the
feasibility of the proposed strategy.
Key words: variant mode control; pulse width modulation; frequency modulation; zero voltage switching; zero
current switching; LLC resonant converter; electric converters
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Analysis of operating limit for cascaded STATCOM in unbalanced condition
TAN Shulong, YANG Geng, GENG Hua
(Automation Department, Tsinghua University, Beijing 100084, China)

Abstract: In the operating conditions of unbalanced grid voltage or unbalanced compensating reactive
current,it is necessary to maintain the DC-link voltage of cascaded STATCOM by additional control. The
widely-used method is to superpose the zero-sequence current to the delta-connected STATCOM or the zero-
sequence voltage to the star-connected STATCOM ,based on which,the requirements for maintaining the
normal operation of cascaded STATCOM in unbalanced operating conditions are analyzed. The relationship
between the unbalance factor of grid voltage or compensating reactive current and the rated current or
voltage of device is analyzed. Accordingly,the operational limits of delta-connected and star-connected
STATCOMs are given quantitatively. Comparison shows that,the delta-connected STATCOM is more suitable
for the operating conditions with higher unbalance factor of compensating reactive current while the star-
connected STATCOM for those with higher unbalance factor of grid voltage. The results of simulation in
MATLAB/Simulink environment demonstrate the correctness and effectiveness of analysis.

Key words: cascaded STATCOM; zero-sequence component; unbalanced operating condition; operating limit

analysis; voltage control; compensation
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