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FINITE-TIME PASSIVITY-BASED CONTROL METHOD FOR DC-BUS
VOLTAGE BASED ON HYBRID ENERGY STORAGE SYSTEM

Yang Fan', Tian Lei', Li Hao’, Li Dongdong', Lin Shunfu'
(1. College of Electric Power Engineering , Shanghai University of Electric Power, Shanghai 200090, China;
2. China Ship Scientific Research Center, China Shipbuilding Industry Corporation No. 704 Research Institute, Shanghai 200031, China)

Abstract: For increasing the DC bus voltage convergence performance and enhancing its anti-interference, a new finite-
time passivity-based control (FT-PBC) method for DC bus voltage based on hybrid energy storage system (HESS) is
proposed. For the problem of asymptotic convergence in passivity-based control (PBC) , the performance of asymptotic
convergence was transformed into finite-time convergence by using the theory of finite- time control and introducing
terminal attractors; The FT-PBC controller of HESS is designed based on the mathematical model of HESS; The
simulation of stand-alone photovoltaic (PV) system are accomplished and the PBC controller of HESS is designed for
comparing and evaluating the proposed method. The results demonstrate that the DC bus voltage with FT-PBC controller
has the faster and stronger performance in convergence and anti-interference for load resistance and solar irradiance
changes.

Keywords: finite-time passivity-based control (FT-PBC) ; passivity-based control (PBC) ; hybrid energy storage system

(HESS) ; convergence; anti-interference



