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A Study on the application method of UPS’s Battery Safety for
battleship Command and Fire Control System
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Abstract Naval battleships have systems to perform special purposes, such as the Command and Fire
Control System (CFCS). Some of the this equipment should be equipped with an Uninterruptible Power
System (UPS ) to ensure operational continuity and the backup of important data, even during
unexpected power outages caused by problems with the ship's power generator. Heavy combat losses
can occur if the equipment cannot satisfy the function. Therefore, it is important to design a stable UPS.
The battery and Battery Management System (BMS) are two of the most important factors for designing
a stable UPS. A power outage will be encountered if the battery and BMS are not stable. The customer
will be exposed to abnormal situations, loss of important tactical data, and inability to operate some of
the CFCS. As a result, an enhanced safety system should be designed. Thus, this study implemented and
verified the improved system in terms of three methods, such as comparative analysis of the batteries,
improvement about leakage current of the circuit, and tests of the aggressive environmental resistance
to improve the UPS for CFCS
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Table 1. Comparion of Lithium-ion ploymer batteries

Group A B C
Rated Capacity)  1500mAH 1700mAH 1700mAH
Corate Charge 0.2C Charge 0.2C Charge 0.5C
Discharge 0.5C |Discharge 0.2C|Discharge 0.2C
Nominal
Voltage 3.7V 3.7V 3.7V
End Of 3.0V 275V 3.0V
Discharge
Max Continuos|
Charge Current] 34 174 344
Max Continuos|
Discharge 45A 42.5A 36A
Current
Operation | 45t 0~45C 0~45C
Temp
Storage Temp -20~60T -20~45T -20~45T
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Table 2. Comparison of battery energy density

Group A B C
Energy
Concentration 3.4V~3.6V 3.5V~3.6V 3.5~3.7V
range
ratio 70% 75% 67%
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Table 3. Measurement device detail
device detail
functi
Hetion device company/ Performance
part num.
Leakage
current Current meter| Fluke/287 | 0.01pA4 ~104
measurement
Temperature | Daejin eng/ | —70C ~+80C
Environment chamber DJ.001 95% RH
resistance Smtechno/
test DCload | g H00Ns i
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Fig. 19. Improved Selective VCC source
circuit in Monitoring board

Fig. 20. Measured result of leakage current about
Improved point in Monitoring board
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Table 4. Compare simulation with measurement result

Comparison result
Grou
P As-Is To-Be Reduced
Rate
Monitoring | Simulation 1504 1A 99.3%
Board measurement | 101.28uA4 | 0.02uA 99.9%
simulation | 182.48uAd| 17.8uA 90.3%
Control Board
measurement | 186.91A4| 19.14uA | 89.8%
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Fig. 26. Installation Test Item in
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Table 5. Final test report of improved system

improvement comparison result
factor As-Is To-Be Final result
selection of battery selected osetlier;:s d
cell optimized cell P
cell
leakage current 101.28p.4 0.02pA equ;g(a){;eence
Monitoring board st
Control board 186.91uA4 19.14pA existing
Environment Verification | Verification
resistance completed completed
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