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Abstract: Lithium-ion batteries used for IT, automobiles, and industrial energy-storage devices have battery management

systems (BMS) to protect the battery from abnormal voltage, current, and temperature environments, as well as safety

devices like, current interruption device (CID), fuse, and vent to obtain positive temperature coefficient (PTC). Nonetheless,

there are harmful to human health and property and damage the brand image of the manufacturer because of smoke, fire,

and explosion of lithium battery packs. In this paper, we propose a systematic protection algorithm combining battery

temperature, over-current, and interconnection between protection elements to prevent copper deposition, internal short

circuit, and separator shrinkage due to frequent and instantaneous over-current discharges. The parameters of the proposed

algorithm are suggested to utilize the experimental data in consideration of battery pack operating conditions and malicious

conditions.
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Table 1. Specification of the battery pack.
Classification Unit Value
Cell Type Prismatic, 103450
Array Series and parallel 1P4S
Nominal voltage v 14.8
Pack capacity Wh 29.6
Charge (CC/CV) A, V 2, 16.8
Max discharge A 4
5 0 to 45 (charge)
Operating temperature C -
-20 to 60 (discharge)
Voltage sensing ch 4
Current sensing ch 1
Temperature sensing ch 1
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Fig. 1. Block diagram of the battery management system.
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Fig. 2. Advanced over current protection and alarm region.

Table 2. Parameters of advanced over current protection algorithm.

Parameter Unit Value
Alarm by terminal mA 4,000
CFP threshold alarm delta I mA 1,000
CFP threshold mA 7,000
Alarm hold time for CFP sec 5
CFP delay time msec 250
CFP recovery time sec 16
CFP break temperature C 45
CFP threshold at cell OTP mA 5,000
OTP alarm [© 60
OTP threshold C 73
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Fig. 3. Discharge voltage and current profile at each condition with FET and cell temperature.
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