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Study on the Relation between Hydropower
Efficiency and Rule Curves for Reservoir Operation
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ABSTRACT

Hydropower with water supply involves two parts, i.e., firm power and secondary
power, respectively. Firm power is the amount of power that can be generated and
produced with little or no interruption. Firm energy is the corresponding energy, and
secondary power is generated in excess of firm power. The maximum power that can be
generated by a hydropower plant under the conditions of normal head and full flow is
called the plant capacity. Secondary power value is much lower than the plant capacity
value. However, the volume of the available water limits the amount of energy generated
by a hydropower plant. Furthermore, it is complex to determine the hydropower

efficiency based on operating rule curves from the fact that hydroelectric power plant’s
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efficiency, flow rate, reservoir head and storage relation being highly nonlinear.
Therefore, there are practically an infinite number of possible scenarios related to
hydropower effectiveness and reservoir rule curves. This result reveals that the optimal
reservoir rule curve appearing in an isometric zone can attain the maximum hydropower
efficiency and simultaneously satisfy the water supply demand. The zone width depends
on the hydrological conditions in critical dry years.
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