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1- One Point Hedging Policy

2- Two Point Hedging Policy

3- Bias Corrected Spatial Disaggregation
4- Plant Factor
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Abstract

Hydroelectric power plants are one of the renewable energy sources that have better efficiency compared to
other renewable resources. One of the appropriate planning methods to maximize efficiency in these power
plants is the use of modern optimization methods, such as metaheuristic algorithms. The aim of this study is to
simulate and optimize a model based on single-point and two-point risk coverage rules in order to evaluate the
efficiency of these rules and policies in operating the reservoir system of the Dez hydroelectric dam and
maximize its total electricity generation over the period 1991-2020 on a monthly scale, using the M20-CSA
algorithm for both the baseline and future periods. According to the results obtained from the M20-CSA
algorithm, the electricity generation output for the future period decreased compared to the average output in the
baseline period under both scenarios with single-point coverage for most months, whereas both scenarios under
two-point coverage showed an increase in most months. Furthermore, by analyzing the total electricity
generation output during the optimization period to find the best solution (maximum power production), it was
found that the maximum electricity generation compared to the baseline period can be achieved using 2PHP,
with a peak value of 11051.64 MW in April and the lowest value of 6029.45 MW in November under the
SSP585 scenario. Therefore, based on the given results, 2PHP and 1PHP provide the maximum froduction
capacity, respectively. Additionally, the maximum storage was generated with a value of 5282 Mm® per cubic
meter for the statistical study period for the Dez dam. Overall, it can be concluded that the 2PHP policy is the
most efficient and suitable policy among the tested optimization policies, providing the highest electricity
production output and increase in power generation for the Dez dam.

Keywords: Hydropower Plants, M20O-CSA Algorithm, Optimization, Reservoir System Operation, Risk
Coverage Policies
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