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All Mode Small Signal Model and Controller of
Three-Level DC/DC Converter
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Engineering, Wuhan 430033, China; 2. Naval Academy of Armament, Beijing 1000161, China)

Abstract: To design a preferable controller for the three-level H-bridge DC/DC converter, the
topology of the circuit and principles of the converter with phase-shift PWM control are analyzed,
so all the working modes both in CCM and DCM period get visible, the small signal models are
thus established in CCM and DCM with average state space method and average switched network
method. and their correctness is verified by the simulations. Following the small signal models, a
double loop PI mode adaptive controller is designed. The comparative experiments for the new
controller and the conventional PI one show that the changed mode results in a bad dynamic
output, and the new controller adjusts the parameters instantaneously by mode examination. The
output voltage droop of the new controller reduces by 46.6% compared with the common PI
controller case under sudden loading.
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