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Abstract - Green Hydrogen demonstration complex is under conduction in Jeju island which is rich in re-
newable energy resources and will produces green hydrogen using a water electrolysis systems. In order to
check durability of long-term operation, AST(accelerated stress test) was applied and the power pattern based
on Jeju Island’s wind power was applied. After 800 hours of repeated application of low current and high cur-
rent, the performance of the PEM water electrolysis cell was reduced by up to 10% and by about 5.5% in oper-
ating conditions. As the result of impedance analysis, it can be seen that the electrode polarization resistance
greatly increased than ohmic polarization resistance. In addition, when the durability evaluation was con-
ducted by applying the wind power pattern of Jeju Island, the performance of the PEM water electrolysis cell
showed up to 1.6% and a decrease of less than 1% in operating conditions. As a result of the impedance, it can
be seen that the change of ohmic resistance and electrode polarization resistance is small.

Key words : hydrogen, PEM, AST, ohmic polarization resistance, electrode polarization resistance, re-
newable energy, hydrogen production
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Fig. 1. Evaluation device of water -electrolysis
cell & stack
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Fig. 3. I-V curves of PEM electrolysis cell at
temperature range of 60-80C.
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Fig. 4. Impedance results of PEM electrolysis

cell at temperature range of 60-80°C.
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(b) Impedence test results

Fig. 5. I-V and Impedance results of PEM elec-
trolysis cell at water flow rate range of
0.21pm-1.5lpm
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Fig. 6. degradation test protocel and Input current
signal of low current — high current repeat
signal
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Fig. 7. I-V curves of PEM electrolysis cell dur-
ing ageing test(low current — high current
repeat signal)
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Fig. 8. Voltage change of PEM electrolysis cell
after 800hr ageing test.(low current -
high current repeat signal)
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Fig. 9. Impedance results of PEM electrolysis
cell during the ageing test(low current —
high current repeat signal)
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Fig. 12. I-V curves of PEM electrolysis cell dur-
ing ageing test(Input current signal based
on wind power)
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Fig. 13. Fig. 8. Voltage change of PEM electro-
lysis cell after 800hr ageing test. (Input
current signal based on wind power)
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Fig. 14. Impedance results of PEM electrolysis
cell during the ageing test(Input current
signal based on wind power)
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