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Controllability of DC-DC converterswith constant power-load

XU Zhi-yu, XU Wei-sheng, YU You-ling, WU Qi-di
(School of Electronics and Information Engineering, Tokljiversity, Shanghai 201804, China)

Abstract: The DC-DC converter with a constant power-load is a switchedlinear system. We study the Boost
converter by building its switched-system-model in thrperation modes. Mode I, Il and Il are the circuit topologytlie
switch-on mode, the switch-off mode, and the discontinumusent mode, respectively. Because the capacitor vottage
not be negative, we modify the latest results of the planaoltmy to obtain for the half-planar affine nonlinear syssehe
necessary and sufficient conditions of global controllgbilcriterion function changes its sign over any nonzeratoal
curve. We thus find that Mode Il is globally controllable. &rMode Il is an inevitable period in the operation, thus the
switched system is controllable. This methodology can hereled to analyze the controllability of Buck convertets, e
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Fig. 1 Switching modes of Boost converters driving CPL
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Table 1 Switched nonlinear system model and controllghilftBoost converters driving CPL
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Fig. 3 Control curve of Mode Il of Boost converters with CPL
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Table 2 Switched nonlinear system model and controllghiiftBuck converters driving CPL
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