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Abstract : The simulation of hydrogen production by a proton exchange membrane (PEM) water electrolyzer
(WE) directly coupled with photovoltaic (PV) is developed from the real operating results of the 20kW PV-WE
system. In order to achieve the high-efficiency hydrogen production, the number of WE cells is controlled to track
the maximum power point (MPP) of the direct coupling PV. In this study, the 200kW PV-WE system which is
composed of the 20kW WE units (30 cells unit % 10 units in series) is evaluated with the simulation for the year-
round operation. The number of the total active cells is controlled in two ways: On/Off of the WE units and On/Off
of the cells in every WE unit. As a result, it is confirmed that more than 98% of MPP efficiency can be achieved in

both cases.
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Fig. 1 The control method of total active cells by on/off of
cells in every WE stack (a) and on/off of WE stack (b) .
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Table 1 The specification of PV panel.
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Fig. 2 The illuminance (a) and temperature (b) dependence
for I-V characteristics of the PV panel.
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Fig. 3 The temperature dependence for |-V characteristics of
WE.
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Fig. 4 MPPT efficiency of both methods on each day.
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Fig. 5 MPPT efficiency and number of active cells controlled by on/off of cells in every WE stack (a) and
on/off of WE stack (b) on March 31st, 2018.
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Fig. 6 Intensity of solar radiation on October 31st 2017.
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