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Design and Implementation of 150W Portable Fuel Cell Power Pack

Dong-Gyun Woo', Dong-Myoung Joo', Yun-Sung Kim', Jae-Gi Oh2, and Byoung-Kuk LeeT

Abstract - Existing energy sources convert chemical energy into mechanical energy, while fuel cell directly

generates electricity through an electrochemical reaction between hydrogen and oxygen. Therefore, it has a lot
of strong points such as high efficiency, zero emission, and etc. In addition, with the development of hydrogen
preservation technique, some companies have been researching and releasing portable fuel cell power packs for

specific applications like military equipment, automobile, and so on. However, there are some drawbacks to the
fuel cell, high cost and slow dynamic response. In order to compensate these weak points, auxiliary energy
storages could be applied to the fuel cell system. In this paper, the optimum structure for a 150W portable fuel

cell power pack with a battery pack is selected considering the specification of the system, and the design

process of main parts is described in detail. Here, main objectives are compact size, simple control, high

efficiency, and low cost. Then, an automatic mode change algorithm, which converts the operating mode

depending on the states of fuel cell stack, battery pack, and load, is introduced. Finally, performance of the

designed prototype using the automatic mode change control is verified through experiments.

Keywords: polymer electrolyte membrane fuel cell (PEMFC), lithium iron phosphate battery, hybrid system

design, automatic mode change control
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Table 1 System parameters of the portable FC power

pack

Parameters Value [Unit]
Rated Output Power 150 [W]
Output Voltage 12 (+/-5%) [V]
Operating Temperature 0~60 [C]

Cooling Forced air cooling
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Table 2 Specification of the PEMFC stack

Parameters Value [Unit]
Rated Power 200 [W]
Output Voltage 26~46 [V]
Reactants Hydrogen & Air
External Temperature 5~30 [C]
Max Stack Temperature 65 [C]
Hy Pressure 0.45~0.55 [bar]
Humidification Self-humidified
Cooling Air (integrated cooling fan)
Dimension 215mm x 112mm x 95mm
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Table 3 Specification of the lithium iron phosphate

battery pack

Parameters Value [Unit]
Number of Cells 3
Single Cell Voltage 3.3 [V]
Rated Voltage 99 [V]
Capacity 19.6 [Ah]
Operating Temperature -30~55 [TC]

Dimension

227mm x 160mm x 21.75mm
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Table 4 Controller for each operating mode

Unidirectional Bidirectional
Converter Converter
Mode 1 Ccv X
Mode 2 Cv CC (or) CV
Mode 3 Cv CC (or) CV
Mode 4 X CvV
Mode 5 Cp Cv
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