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Study on Optimal Design Method for Stand-Alone Solar-
Battery Hybrid Power System in a Practical Environmen
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Abstract: Remote areas and areas without electricity are usually unable to access the power grid. An off-grid solar-battery system
is a good way to decrease local power shortages. To make full use of renewable energy and economically provide power to
remote areas and areas without electricity, some additional information regarding influencing variables is needed. We need to
identify the expected load rate and life cycle cost, load characteristic, solar resource analysis, actual environment characteristics of
photovoltaic modules, energy storage, and power matching characteristics. We used these factors to optimize the design of an off-
grid solar-battery system. The results show that the optimal storage of an off-grid solar-battery system can satisty the local basic

power supply economically in a region of Africa.
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Fig. 1 Power supply schematic diagram of off—grid solar—
battery power system
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Table 2 Solar irradiation of photovoltaic inclined planes at
different angles (unit: (kW-h)/(m?-d))
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Table 3 Solar irradiation of photovoltaic inclined planes at
different angles considering temperature and hourly loads
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Fig. 2 Relationship between 8°angle radiation and load by
considering temperature
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Fig. 3 Relationship between 10°angle radiation and
load by considering temperature
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