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Economic Aspects of Photovoltaic Solar-Hydrogen Electric Power

Seijiro THARA and Hisanori SUGAWARA
Nippon Institute of Technology
Miyashiro, Minami-Saitama, Saitama 345

Using simplified load duration curve and solar radiation profile as parameters, economic feasibility

of a photovoltaic solar-hydrogen power system (PVHS) was investigated. The required power

capacity for each system component was determined by the linear programming method, and the
capital costs were computed. The total capital cost of the PVHS showed that stand-alone PVHS

can be economically feasible in many circumstances.
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Fig. 1. Simplified model of load curve and PV
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Fig. 2. Concept of the PV hydrogen energy system (PVHS).
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Table 1. Assumptions and required conditions for the system components.
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Table 2. Calculated total cost for the PVHS of 4 MWp , 20MW h.

W/W, =04 W/W, = 0.8
Insolation | Capital 10°¥ ¥/kWh | Capital 10'¥ ¥ / kWh
3 h/day 120.80 1443 98.99 1182
Present
6 h/day 57.86 69.1 37.02 444
3h/day 43.36 51.8 37.60 44.9
Future
6h /day 2245 26.8 17.72 212
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Fig. 3. Capital cost of the PVHS (4MWp, 20 MW h) calculated for W/Wp =0.4.
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Fig. 4 Capital cost of the PVHS (4MWp, 20 MW h) calculated for W/Wp =0.8.
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Fig. 5 Increase in the capital cost of 20MWh PVHS compared to 4AMW PV system.
(The unit of AC is 108 yen per AMW of peak load.)
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