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NIRUT NIM-ON : PERFORMANCE ANALYZING OF FUEL CELL
SYSTEMS FOR ISOLATED POWER SYSTEM APPLICATION. THESIS

ADVISOR : ASST. PROF. ANANT OONSIVILAI Ph.D., 170 PP.

FUEL CELL/PEMFC/ SOFC/POWER SYSTEM

This thesis represents the analysis of fuel cell system performance that applied
with isolated power system. Solid Oxide Fuel Cell (SOFC) and Proton Exchange
Membrane Fuel Cell (PEMFC) fuel cell systems are the fuel cell system that used for
this study. The SOFC fuel cell system was analyzed with simulation through
mathematical modeling and also trained with Generalized Regression Network
(GRNN). The results from simulation showed similar to the results from the experiment
with the error at 1.45%. In addition, the break-even point was calculated, the results
showed that it is not cost-effective due to the fuel cost was higher than the current
electricity price sold. If the fuel cost is 4 baht and the selling price is 8 baht, it was
found that the PEMFC fuel cell system at less than 500 W was not economically
practical. On other hand, when consider the PEMEC fuel cell system at over 500 W, it
would show a faster break-even period. The mathematical model of PEMFC fuel cells
system for analyzing its performance with isolated load application power systems
confirmed the proposed model, when compared with the actual test results in the
isolated separation system that showed current, voltages, and power following the rated
of the test equipment. Furthermore, the PEMFC test system performed at 20 W gave
the maximum load at 8.3 W and PEMFC system rated at 500 W gave maximum load

at 310 W. From the comparison between the simulation results and the experiment



results, It was found that the results were correlated for the PEMFC rated 20 W showing
the error at 2.02%. Meanwhile, the PEMFC rated at 500 W showing the error at 5.40%.
In addition, the comparison of the PEMFC's at 500 W hydrogen flow rate showed the
error at 16.18%. This study showed that the fuel cell mathematical model for PEMFC

at various coordinates could be applied in isolated systems at the different state.
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