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Fig.1 Tidal current speed curve of spring tide

day at sea area in Zhoushan, Zhejiang
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Fig.2 Small-scale stand alone marine current

power generation system topology
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Fig.3 Main circuit diagram of power generation system
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Fig.6  Equivalent circuit of power generation system
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A self-powered DC/DC converter for small-scale stand alone marine
current power generation system

YANG Lin'?, WANG Hai-feng' , ZHAO Wei'
(1. Institute of Electrical Engineering, Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract ; In view of the small-scale marine current power generation system’ s particularity of sea area environment
and electricity load, this paper studies the low-power stand alone marine current power generation system with self-
starting,, low flow rate operation, intermittent power generation and low output voltage of generator. A self-powered
DC/DC converter which is based on the traditional Boost circuit and Buck-Boost circuit is proposed. Moreover, a
system of energy harvesting circuit is designed. By analyzing the proposed converter and power generation system,
the MPPT control strategy adoptes a variable step size hill-climbing searching method. In order to extend the life of
battery, the overall control strategy of power generation system is adjusted according to the state-of-charge of the
battery. Finally, the feasibility and validity of the proposed converter and the theoretical analysis are verified by a
60W prototype.

Key words: small-scale marine current power generation; energy harvesting; DC/DC converter; self-powered ;

Boost circuit; Buck-Boost circuit





