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Abstract A portable power supply system for soldiers must be able to supply electric energy
corresponding to the power consumption of combat support troops, and have a carrying load in a range
that does not impair the combatant's ability to execute operations. In particular, as the total required
power of combat equipment increases with the advances in the future soldier system, a portable,
lightweight power supply system with high efficiency is essential. A fuel cell has a high energy-to-weight
density compared to lithium batteries, which are used mainly as a military power source system.
Therefore, it is capable of miniaturization and lightweight, making active R&D to a portable power
supply system. In this paper, the characteristics of the fuel cell applied as a portable power supply
system, and the R&D trends of domestic and foreign military portable fuel cell systems were investigated.
The current status of domestic technology compared to the level of foreign development was analyzed.
In addition, future technology development plans are presented based on the consideration factors when
developing a portable fuel cell (power supply stability, portability, and cost reduction) so that it can be
used when establishing a plan on the development of a portable fuel cell system for the future soldier

system.
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Fig. 1. Conceptional Diagram for Future Soldier
System[2]
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Fig. 3. Electrochemical Reactions of Fuel Cells
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Table 1. Characteristics Comparison of PEMFC and

DMEFCI8]

Parameter DMFC PEMFC
Operating Temp. (C) ~ 200 ~ 100
System Output (kW) 0.001 ~ 100 {1~ 250

Electrical Efficiency (%) 40 53 ~ 58

Combines Heat and

Power(CHP) Efficiency 80 70 ~ 90
Computers and | Backup Power,
Applications Other Portable | Portable Power,
Devices Transportation
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Fig. 6. PFC Soldierpak(HES)[14]
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Fig. 7. Samsung DMFC(Samsung SDI)[15]
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Table 2. Comparison of Major Military Portable Fuel Cells

Foreign Domestic
XX25DMFC XX55 Jenny 6005 Jenny 1200 | Samsung DMFC Dll\gfgr B;;tfliy
Fuel Cell Type DMFC DMFC DMFC DMFC DMFC DM};{% Ei;tew
Nominal Power (W) 25 50 50 25 24
System 3.00 3.00 1.70 330 179 118

Dry Weight (kg)

System
Dimensions (inch)

10.7 x 81 x 3.9/10.7 x 81 x 39|72 x 29 x 99 84 x 38 x 104|922 x 48 x 3.0 (83 x 39 x 7.1

Fuel Cartridge

Weight (ke) 0.62 0.62 0.37 2.2 0.52 N/A
Run Time per N N ~
Cartridge (hrs) 18 11 12 ~ 16 50 2% N/A
Energy Density 321.2 419.6 562.6 649.4 530.0 720.0

(Wh/kg) (72 hrs.)

*N/A: Not Available
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