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An Adaptive Sliding-Mode Control Strategy for Hybrid Power Sources of

Battery-Supercapacitor with a Boost Converter

WANG Bin, XU Jun, CAO Binggang, XU Dan, YAN Zhen

(State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: For the battery-supercapacitor (SC) hybrid power source ( HPS) with a boost
converter, the supercapacitor voltage (i. e. output voltage) might be unstable and the battery
current (i, e. input current) fluctuation might be very high. To solve these problems, an adaptive
sliding-mode control strategy is proposed. A dynamic model of the battery-SC HPS with the
boost converter is established by combining the conventional averaged model of the boost
converter and the characteristics of the SC. It is based on the model that an adaptive estimator is
designed to estimate the related parameters, and adaptive rules are defined according Lyapunov
function. Furthermore, a suitable sliding surface is selected and a duty ratio function is designed
according to the selected sliding surface and the adaptive rules. Observe gains are also designed in
accordance with the constant current/voltage control requirement in the HPS. An experimental
platform is established. Experimental results show that the proposed strategy makes the system
reach steady state quickly. A comparison with the PI control strategy in the conditions of both
constant current control and constant voltage control shows that the strategy improves the

transient time by 88. 8% and 62. 5%, respectively. It effectively eliminates the fluctuation of the

Wk HEA: 2016-05-30,  AEHE A Tk Q987—) , B LA WENGEFEE . B . 848 . MELESm., X4£TH.
K A ARG BE BT E (51405374) 5 v [ [ - J5 Rl 2 k4 B B B H (2014M560763) .
4 R A ) . 2016-07-21 P 2% B bl . http: / www. enki. net/kems/detail/61. 1069. T. 20160721. 1102. 004. html



5010 1

R A TH IR R H Tt 2 A S LAY A 37

output voltage and inductor current, and improves the safety and reliability of system when the

SC voltage is lower.

Keywords: boost converter; hybrid power source; adaptive sliding-mode control; supercapacitor
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