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(An Efficient Battery Charging Algorithm based on State—of—Charge Estimation using
3—-Phase AC—-DC Boost Converter)
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Abstract

This paper presents battery charging method using 3-phase AC-DC boost converter. General battery
charging method is that charging the battery voltage to the reference voltage according to the constant
current(CC) control, when it reaches the reference voltage, charging the battery fully according to the
constant voltage(CV) control. However, battery chaging time is increased because of the battery
impedance, constant current charging section which shoud take the large amount of charge is narrow,
and constant voltage charging section which can generate insufficient charge is widen. To improve this
problem, we proposes the method to reduce the charging time according to the SOC(State of Charge)

estimation using battery impedance.
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Fig. 1. Battery charger using 3-phase AC-DC
Boost converter
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Fig. 2. Battery Thevenin equivalent model
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Fig. 6. Battery charging method (a) slow charging
(b) fast charging and (c) proposed method
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Table 1. Battery parameters

Battery Model DELKOR Hi-Ca 80(lead-acid battery)

Nominal Capacitance 80Ah
Max. current 20A(0.25C)
Max. voltage 143~145V

Charging Conditi
areing Londion State of Charge @ 100% 13V

State of Charge @ 0% 1.8V

Life Cycle Characteristic 2500 Cycle @ 80% DoD

Injected Current Frequency 10mHz~100mHz
Chargi It 304V
Battery Bank arg%ng Vollage /
(%8-Series C (o) Charging current 8A
-Seri nn
eries Lonecte Cut-Off current 0.5A
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Fig. 7. Charging method of 3-phase AC-DC Boost converter
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Table 2. Parameters of 3-phase AC-DC Boost
converter

Input Voltage 3ph. 220Vrms

Output Voltage 364V

Max. Output Current 275A
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Fig. 8. 10kW power rate 3-phase AC-DC Boost
converter
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Fig. 9. Current and voltage waveforms by high
frequency injection method of battery
(a) Injected high frequency current and
voltage
(b) Output voltage and SOC estimation by
current of battery
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Fig. 10. Constant voltage and current control
using proposed method
(a) Section of constant current control
(b) Transition section of CC-CV control
(c) Cut-off region
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