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Research on Stability of Buck Converter Using Passivity-based Control
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Abstract: DC microgrid contains a large number of constant power loads , which will adversely affect the stable
operation of the power system due to the negative impedance characteristics. It is not conducive to the plug and play
of the load. The dynamic characteristics of the Buck converter with constant power load was analyzed , the traditional
passive controller and the proportional integral controller were combined to design an adaptive passive feedback
controller based on the passive control theory and state space mathematical model of system, using to eliminate
steady- state errors due to load variations. The simulation of the proposed controller was established in Matlab/
Simulink , the results show that the improved passive controller can achieve fast response with better stability when
the constant power load changes , and the output voltage has no steady-state error compared with the traditional
passive control. Finally , the validity of the proposed control method was verified by the real-time simulation on Opal-
RT platform.
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Fig.1 The structure of DC micro-grid
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Fig.2 The negative impedance behavior of constant power loads
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