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A PCS Power-sharing Operation Algorithm for Parallel Operation of Polymer
Electrolyte Membrane Fuel Cell (PEMFC) Generation Systems
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(Hyun-Soo Kang)

Abstract - In this paper, a parallel operation algorithm for high power PEMFC generation systems is proposed.
According to increasing the capacity of fuel cell systems with several fuel cell stacks, the different dynamic
characteristics of each fuel cell stack effect on imbalance of load sharing and current distribution, so that a robust
parallel operation algorithm is desired. Therefore, a power-sharing technique is developed and explained in order to
design an optimal distributed PEMFC generation system. In addition, an optimal controller design procedure for the
proposed parallel operation algorithm is introduced, along with informative simulations and experimental results.
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Fig. 2 Electrical equivalent circuit of PEMFC
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Table 1 Design Parameters

Parameters Value Unit
Rated output power 2 kW
Input  voltage PEMFC output

voFI)tage) ’ ( " 40~70 v
DC link voltage (dc/dc output voltage 380 \
Output voltage (dc/ac output voltage) 220 \
Output current (dc/ac output current) 9.1 A
DC-DC converter switching frequency 30 kHz
DC-DC converter Output inductance 800 uH
DC-DC converter Output capacitor 1680 uF
DC-AC inverter switching frequency 10 kHz
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