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Determination of the Optimal Contract Amount of the Hydropower Energy
Considering the Reliabilities of Reservoir Inflows
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Abstract

Production of hydro-energy is random in its output amount due to the characteristics of the
reservoir inflows. Therefore, it is necessary to provide the rationality in determining the amount
of energy for a supply contract. This study presents a methodology for determining reasonably
reliable amount of the energy supply considering the energy sale-incomes associated with the penal-
ties which are subject to inflow-reliabilities.

The objective function consists of the returns of energy sales and the risk-loss function to reflect
statistically relevant risks. A range of the coefficient of the risk-loss function was figured out by
its sensitivity analysis. The risk-loss herein means the penalty which should be paid by the energy
supplier in case that the level of the energy supply is behind the contracted amount. And the
reliability of reservoir inflow is defined by the exceedance probability of the inflow. The log-normal
distribution was accepted as the probability density function of monthly inflows on the level of
significance at 5%.

Golden-ratio searching was applied to identify the optimal reliability and Incremental Dynamic
Programming was used to maximize generation of the hydro-power energy in reservoir operation.
The algorithm was the applied to the Daechung multi-purpose reservoir and hydro-power plant
system in order to verify its usefulness.
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