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Abstract - This paper presents an effective modeling and simulation scheme of solar-powered hydrogen production

system (PV-SPE: Photovoltaic Solid Polymer Electrolyte). Existing Hydrogen production technologies can produce vast
amounts of hydrogen from hydrocarbons but emit large amounts of carbon dioxide (CO2) into the atmosphere. Advanced
hydrogen production methods need development. Renewable technologies such as solar and wind need further

development for hydrogen production to be more cost-competitive from other resources. In this paper, authors have

focused on a renewable technology to move one step further toward commercial readiness of solar-powered hydrogen
production system. Software (PSCAD/EMTDC) based model of PV-SPE system is studied for an effective simulation of
hydrogen production system. Using the simulation results, an actual PV-SPE system is implemented to verify the
simulation results by comparing them with actual values obtained from the data acquisition system.
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/= current flowing into load [A]

/se = short-circuit current [A]

f»s = saturation current [A]

g = electron charge, 1.6e-19[ ()}

k = Boltzman constant, 1.38e-23 [J/K]
7= PN junction temperature [K],t(C]
n = junction constant

£, = energy gap (el

As = series parasitic resistance [Q]

Asn = shunt parasitic resistance [Q]
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