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generation and also the most important renewable energy producer in the world,
the optimal use of the huge and expensive source of water is essential. In this

research, the new optimization algorithms of manta ray foraging optimization
based on the dynamic fitness distance balance (dFDB-MRFOQ), artificial rabbits
optimization (ARO), equilibrium optimizer (EO), homonuclear molecules
optimization (HMO), mud ring algorithm (MRA), and wild horse optimizer
(WHO), compared to the well-known genetic algorithm (GA), have been used for
optimization of the hydropower energy generation of the Jiroft Dam located in
the Halilrood basin (south of Iran) for the long-term period of 19 years. For this
purpose, a model was developed for the optimal hydropower energy operation of
Jiroft Dam. The objective function in the mentioned model was defined as
minimizing the ratio of produced energy to the installed power plant capacity.
The results showed that the operation scenarios resulting from the dFDB-MRFO,
ARO, EO, HMO, MRA, WHO and GA algorithms were capable to generate
hydropower energy of 1482.43, 1476.49, 1468.30, 1474.64, 1430.44, 1480.91
and 1403.65 GWh during the statistical period, respectively. Also, the best
objective function values for the dFDB-MRFO, ARO, EO, HMO, MRA, WHO
and GA algorithms were obtained as 8.10, 8.92, 10.04, 9.18, 15.66, 8.31 and
19.26, respectively. The obtained results indicate the high performance of the new
dFDB-MRFO and WHO algorithms in comparison with the other studied
algorithms in the optimal operation of hydropower dams. The operation scenarios
resulting from the new dFDB-MRFO and WHO algorithms were able to produce
energy at the rate of 96.41 and 96.31% of the total capacity of the Jiroft Dam
power plant during the study period.
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1. Introduction
The optimal operation of dam reservoirs is one of the most complex engineering problems. Regarding its
high complexity, the efficiency of classical optimization methods is failed to solve such complex problem.
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In the last few decades, extensive efforts have been made to present more suitable optimization methods
such as evolutionary algorithms. These algorithms, which are inspired by nature, have been developed in
numerous theoretical and applied studies and have been used in many scientific branches in recent years.

2. Materials and Methods

In this research, five new optimization algorithms of Manta ray foraging optimization with Dynamic fitness
distance balance (dFDB-MRFO), artificial rabbits’ optimization (ARO), equilibrium optimizer (EO),
homonuclear molecules optimization (HMO), mud ring algorithm (MRA), and wild horse optimizer (WHO)
have been used for optimal operation of the Jiroft hydropower dam located in the Halilrood basin (south of
Iran) for the long-term period of 19 years. Such evolutionary algorithms were used to optimize the energy
generation of Jiroft Dam This is the first use of such new algorithms in the field of optimal opertaion of
hydropower dams.

3. Results

The results showed that the operation scenarios resulting from the dFDB-MRFO, ARO, EO, HMO, MRA,
WHO and GA algorithms were capable to generate hydropower energy of 1482.43, 1476.49, 1468.30,
1474.64, 1430.44, 1480.91 and 1403.65 GWh during the statistical period, respectively. Also, the best
objective function values for the dFDB-MRFO, ARO, EO, HMO, MRA, WHO and GA algorithms were
obtained as 8.10, 8.92, 10.04, 9.18, 15.66, 8.31 and 19.26, respectively.

4.  Discussion and Conclusion

From the results, it was found that the new dFDB-MRFO and WHO algorithms in comparison with the other
studied algorithms have the highest performance in the optimal operation of hydropower energy generation.
In such a way that the operation scenarios resulting from the new dFDB-MRFO and WHO algorithms were
able to produce energy at the rate of 96.41 and 96.31% of the total capacity of the Jiroft Dam power plant
during the statistical period under investigation
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