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Optimization of High—pressure Water Electrolysis System Operating Conditions for Hydrogen
Production
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There are many researches for hydrogen production because of expecting that
hydrogen replace fossil fuel into the foreseeable future. We studied high—pressure PEM
(proton exchange membrane) water electrolysis system for one of hydrogen production
method, and proposed that optimal system operating conditions in terms of system
efficiency. When the system operates, the manipulated variables are inlet water flow
rates, current density (electric power), and pressure at cathode side, and the controlled
variables are outlet temperature at both sides (or temperature in electrolyser), hydrogen
purity, pressure and production rate, and volume ratio of hydrogen to oxygen at the
anode side. We find the optimal operation condition that maintains the high hydrogen
purity (eleven nine), pressure (over 300 bar) and production rate that we want, and
safety from explosion because of volume ratio of hydrogen to oxygen at the anode side.
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