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ABSTRACT

Lead-acid battery is one of the most widely used batteries. At present, it becomes one of
the most important devices of a system in many fields such as electric vehicle, UPS.

For the traditional charging methods, some of them have low efficiency and incomplete
charging and some of them lead to overcharge and gas-generation which result in shortening the
battery life. Therefore, the research on charging technique that elevates the efficiency and
prolongs the battery life has a significant meaning.

On the basis of knowledge of the electrochemistry mechanism of lead-acid battery,
combined with study on rules proposed by J.A.Mas, typical charging methods were analyzed and
balanced, meanwhile, discussion on the charging efficiency of these typical charging methods
and influence on the battery life were presented in this paper. On the basis of all these analysis,
the method of variable voltage controlled intermittent charging with negative pulse discharging
was adopted. It was verified theoretically that this charging method could shorten charging time
and had no side-effect on battery life. Some suggestions on choosing charging parameters were
given from the theoretic view. Fuzzy logic control strategy was applied to control the fast
charging process. The design of controllers and related simulation were presented.

For the fact that the service life of lead-acid battery group is greatly shorter than its
design life and charging inequality among batteries is a main factor, discussion on charge
equalization was also presented in this paper. On the basis of analysis on typical charge
equalization circuits, a non-dissipative charge equalization circuit was introduced.

Keywords: lead-acid battery, fast charging, charge equalization, fuzzy
logic control
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