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Safety Improvement of Military Primary Lithium Batteries by
New Protection Circuit for Low Current System
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Abdract: The use of military lithium batteries in this field accelerates the generation of internal pressure because the
active materials, lithium and the electrolyte, react to form sulfur dioxide gas. This also reduces the amount of electrolyte.
In this condition, batteries can ‘vent’ or ‘explode’ especially when completely discharged. Such venting and explosion
can be regarded as a safety accident, as toxic gases and shrapnel are gjected from the batteries which can harm the user.
A DTaQ was carried out in 2017 as a quality problem solution project to solve this safety issue. A protection circuit
was thereby developed, which included a micro controller unit (MCU) which can stop battery usage when in an
over-discharging state by sensing its low-voltage condition. In 2018, this concept was expanded to lithium batteries for
the remote controlled ammunition system. This paper reports results of the improved performance.
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Fig. 1. Reaction priciple of Li/SOCI, battery.
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Fig. 2. Discharge profile of Li/SOCI, battery.
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Table 1. Main characteristics of Li/SOCI, battery.

Anode Li
Cathode SOCl,, C
Solvent SOCl,
Solute LiAICl4
Separator Glass non-woven
Construction Spird jelly-roll cylindrucal
Nomina voltage 36V
Specific energy 495 Wh/Kg
Energy density High
Discharge profile Flat
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Fig. 3. Explosion mechanism of Li/SOCI, battery.
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Fig. 4. Interruption concept of new protection circuit.
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Table 2. Current usage of target system.

System Max usage (A) Min usage (A)
Motion  Tactical 2.119 0.028
detector  Training 1.175 0.029

Remote control radio 1.279 0.043

Repeater 1.241 0.025

Fig. 6. New designed protection circuit for BA-6823AK.
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Table 3. Test result of battery by korean defense standard.
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Test BA-6823AK
Voltage Pass
Size /| Weight Pass
Vibration Pass
Physical shock Pass
Pressure Pass
Insulation Pass
Initial voltage delay Pass
Capacity Fail
Storage Pass
Vent Pass
Short Pass
Charge Pass
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Fig. 7. Operationd test of designed protection circuit for BA-6822AK/
6823AK.

Table 4. Test result of circuit operation in the system (BA-6822AK).

Battery No. _ #1 #2 #3 #4 #5 #6 #1 #3 #9 #10
Intemuption_C8l #L 24 27 30 28 22 30 16 27 1805
voltage _CEI #2 06 31 30 24 23 21 21 18 27 27

%° cdl #3 29 06 13 08 22 13 13 29

Table 5. Test result of circuit operation in the system (BA-6823AK).

Battery No. __ #1 #2 #3 #4 #5 #6 # #8 #9 #10
Intemuption Cell #1 31 2.8 24 22 10 3404 09 06 08

voltage Cell #2 0.8 1.1 15 1.7 29 06 33 29 32 31

(V) Pack

Reusable
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