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Variable Mode and Variable Frequency Hybrid Control

Strategy of LLC Resonant Converter
PAN Jian, LIU Songlin, SONG Haojie, SHI Di, XIONG Jiaxin
(Hubei Key Laboratory for High-efficiency Utilization of Solar Energy
and Operation Control of Energy Storage System
School of Electrical and Electronic Engin. .
Hubei Univ. of Tech., Wuhan 430068 China)

Abstract: In data center and server power applications, the conventional frequency-controlled LLI.C resonant
converters are difficult to meet the requirements of wide voltage regulation and high conversion efficiency.
In this paper, a variable mode and variable frequency hybrid control strategy is proposed to achieve a wide
gain regulation range. The resonant converter has two operation modes. In the normal mode, the resonant
converter operates at the optimal efficiency point, where the switching frequency is equal to the resonant
frequency. When the AC voltage is lost, the resonant converter is in the hold-up mode, and the output
voltage is regulated by the proposed variable mode and variable frequency hybrid control. Compared with
conventional frequency control, the hybrid control strategy narrows the frequency regulation range, so
that a larger magnetizing inductance can be designed to reduce the turn-off and conduction losses of swit-
ches. The effectiveness of the hybrid control strategy is verified by the MATLAB/Simulink simulation re-
sults of 150~400 V input, 12 V output, and 1 kW power.

Keywords: resonant converter; control strategy; hold-up mode; wide input; soft switching
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Research on Magnetic Drive Method of

Electric Power Inspection Robot
YAN Yu', HE Jianbo', XIONG Yifan', LIU Xuhui', XUZXianjin®
(1 State Grid Hunan Maintenance Com pany ; Substation Intelligent Operation and Inspection
laboratory of State Grid Hunan Electric Power Co., Ltd , Changsha 410000, China ;
2 College of Mechanical Engin., Hubei Univ. of Tech., Wuhan 430068, China)

Abstract: Considering the problem of slipping and abrasion in the large slope section near the high-voltage
poles and towers when the inspection robot conducts electrical inspections, which leads to the low inspec-
tion efficiency, we proposed a magnetic drive method based on a high-voltage magnetic. Firstly, the physi-
cal model of the magnetic drive is established by using the magnetic field distribution characteristics around
the high-voltage wire. The optimal size of the magnetic drive model of the robot is analyzed. The relation-
ship between the driving force and the transmission current, the number of turns of the energized coil are
studied. Furthermore, the binomial fitting method was used to obtain the quantitative relationship between
the size of driving force and the number of turns of the coil; Finally, the theoretical calculation and simula-
tion analysis of the magnetic drive method are carried out, which demonstrate simulation results and theo-
retical calculation are basically consistent, showing that the magnetic drive method is feasible to solve the
problem of slipping and abrasion when the robot is inspecting the route of a large slope section.

Keywords: inspection robot; magnetic driver; energized coil; simulation analysis
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