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Abstract Recently, secondary batteries, commonly known as rechargeable batteries, find widespread
applications across various industries. Particularly valued for their compact and lightweight
characteristics, they play a crucial role in diverse portable electronic devices such as smartphones,
laptops, and tablets, offering high energy density and efficient charge-discharge capabilities. Moreover,
they serve as vital components in electric vehicles and contribute significantly to the field of renewable
energy as part of Energy Storage Systems(ESS). However, despite advancements in this technology, issues
such as reduced lifespan, cracking, damage, and even the risk of fire can arise due to excessive charging
and discharging of secondary batteries. To address these challenges, Battery Management System(BMS)
are employed to protect against overcharging and improve overall performance. Nevertheless,
understanding the protective range settings of BMS using lithium-ion batteries, the most commonly used
secondary batteries, and lead-acid batteries can be challenging. Therefore, this paper aims to utilize a
battery charge-discharge tester and simulator to investigate the charging and discharging characteristics
of lithium-ion batteries and lead-acid batteries, addressing the associated challenges of reduced lifespan,
cracking, damage, and fire hazards in secondary batteries.
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Fig. 1. Setup of a battery—specific bidirectional DC
power supply for charging testing
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Fig. 2. Setup of a battery-specific bidirectional DC
power supply for discharging testing
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Fig. 3. Status information according to secondary
battery charging - discharging
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information
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equipment for performance analysis
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Table 1. Lithium—-ion battery simulator specifications

Parameter Value
ZA¥4] (Battery Type) 14S(Serial, &) Li-ion
337 (Nominal voltage) 50.4V(3.0~4.2V per cell)
447 (Nominal Capacity) 54Ah
BEFH2A (0.50) 58.4V+1%, 27A, CC-CV
(Standard Charging Condition)| End current : 1.08A(0.02C)

HdsAz4 (10) 58.4V+1%, 40A, CC-CV
(Max Charging Condition) End current : 1.08A(0.02C)
HEEPAARF (0.50)
(Standard Discharge Current)
HFHAF (0.740)
(Max Discharging Current)
WRASAHAY
(Discharge Cut-off Voltage)

27A

40A

42.0V(3.0V per cell)
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Table 2. Lead-acid battery simulator specifications

Value
4S(Serial, A¥) Li-ion
T4 (Nominal voltage) 48V(10.5~16Vper cell)
3447 (Nominal Capacity) 40Ah
EZFA%4 (0.50)
(Standard Charging Condition)
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(Max Charging Condition)
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A4 (Battery Type)
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53.3V+1%, 40A, CC-CV
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(Discharge Cut-off Voltage) 42.0V(10.5V per cel)
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Fig. 6. Lithium—-ion battery simulator experiment results
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Fig. 7. Lead acid battery simulator experiment results
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