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Photovoltaic cell and fuel cell are now taking their place as main energy technology in the 21st
century, and have led the idea of solar hydrogen energy system to practicality. Work on the
engineering design and operation of photovoltaic hydrogen stand-alone system (PVHS) has a
specific problem caused by unpredictable nature in insolation and electric power demand. To
ensure rational cost and robust operation, each component of PVHS has to be minimized as
possible, and optimally operated with the control so as to supply the total electric power
matching to the demand. The paper first outlines an optimization approach to determine the
power capacity of each component of PVHS using linear programming. It then proposes a
concept of system operation with the learning control implemented by neurocomputing
algorithm. The performance of this control program is tested with computer simulation on a

conceptual model of PVHS for residential use.
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Figure 1. Schematic diagram of stand-alone solar hydrogen energy system.
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Figure 2. Daily load duration curve

and mean insolation.
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Figure 3. The adaptive control system with learning and identifying mechanism.
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Figure 4. Learning process showing the decreasing power shortage with learning times (= 0.6).
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Figure 5. Pattern categorizing process for t=06.
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