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Abstract

Proton exchange membrane fuel cell (PEMFC) is the most promising energy source for the robot applications
because it has unique advantages such as high energy density, no power drop during operating, and easy to make
compact size. However, PEMFC has intrinsic disadvantages which are delay to start up and difficulty to
correspond drastic load changes. These disadvantages can be compensated by hybrid operating with a Li—poly
battery. This study is focus to build and understand the hybrid system for the robot system. In this study, we
build the PEMFC hybrid system using EOS-320 PEMFC stack, Li—poly battery and G-Philos FDX1-250BU dc-dc
converter. The hybrid system is accurately monitored by CAN and RS485. The system was studied under two
conditions such as non-loaded and loaded operating conditions. The results show that the system has delay to start
up without hybrid operating and it can be compensated with the hybrid operating.
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Fig 1. PEMFC and Li-poly battery hybrid system
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Fig 2. EOS-320 fuel cell (a) stack (b) air supply(cathode)
and (C) H2 supply(anode)
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Table 1. Hybrid system specification

Fuel Cell DC/DC AHH Battery
(E0S-320) (FCBCS260) FHEE9H)
Power: 320W
Voltage: 24V Input Power: 280W Capacity: 3600
Current: 14.6A Input Voltage: 24V mAh

B8:50%014
Size(mm):236X84

Input Current: 11.6A Rated voltage:
output Power: 250W 222V

X138Weight: output Voltage: 23V Discharge
2760g output Current: 10.9A | Cumrent: 108A
TR Efficiency: 90%0[AF | Size (mm):
5C40TC Size(mm): 150X105 155.5X44X51
Relative Humidity: | Weight: 186g Weight: 653
10%95%
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Fig 3. FCBS260 DC/DC converter

(a) Real image of the converter
(b) schematic diagram of the converter
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Fig 5. Power characteristics
(a) fuel cell power characteristic by electrical load and
(b) Li-poly battery power characteristic by time
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