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Abstract

The current research sought to evaluate electrical energy options in terms of
their key dimensions (Efficiency, Reliability, and Maintainability) at the
Mosul Dam in Nineveh Governorate. This evaluation follows the
identification of a field research problem characterized by the absence of
clear indicators to measure the impact of implementing renewable energy on
the overall energy production performance of the Mosul Dam project.

The significance of this research stems from the quantitative results of the
comparisons conducted between energy alternatives (Hydroelectric vs.
Solar) and the identification of specific decision-making domains for each
alternative. To obtain the data and information necessary to serve the
research objectives and answer its inquiries, the study relied on data from
and Operations departments at Mosul Dam. Additionally, the Dam Safety
interviews were conducted with seven highly experienced and qualified
engineers from these departments. The Mosul Dam project was selected as
the field of study due to its diverse topography, strategic importance in Iraq,
and the complexity of its components, as it serves as a primary hub for power
generation linked to major transmission lines and interconnected regional
power grids with neighboring countries.

Based on the quantitative analysis of hydroelectric and solar energy
alternatives, several key findings were reached, most notably the optimality
of shifting the night load from conventional (thermal) energy to stored
energy in hydroelectric stations, as well as the potential for the optimal
utilization of the reservoir’s surface area. Accordingly, the researcher
presented several recommendations, the most prominent of which is the
necessity of utilizing the output of floating solar panels on the dam’s

reservoir and integrating energy storage within the hydroelectric facilities.

Keywords: Energy Alternatives, Solar Panels, Pumped-Storage,
Hydroelectricity, Mosul Dam project.
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The current research sought to evaluate electrical energy
options in terms of their key dimensions (Efficiency,
Reliability, and Maintainability) at the Mosul Dam in
Nineveh Governorate.

This evaluation follows the identification of a field
research problem characterized by the absence of clear
indicators to measure the impact of implementing
renewable energy on the overall energy production
performance of the Mosul Dam project.

The significance of this research stems from the
quantitative results of the comparisons conducted
between energy alternatives (Hydroelectric vs. Solar) and
the identification of specific decision-making domains for
each alternative. To obtain the data and information
necessary to serve the research objectives and answer its
inquiries, the study relied on data from the Dam Safety
and Operations departments at Mosul Dam.
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Additionally, interviews were conducted with seven
highly experienced and qualified engineers from these
departments.

The Mosul Dam project was selected as the field of study
due to its diverse topography, strategic importance in
Iraq, and the complexity of its components, as it serves as
a primary hub for power generation linked to major
transmission lines and interconnected regional power
grids with neighboring countries.

Based on the quantitative analysis of hydroelectric and
solar energy alternatives, several key findings were
reached, most notably the optimality of shifting the night
load from conventional (thermal) energy to stored energy
in hydroelectric stations, as well as the potential for the
optimal utilization of the reservoir’s surface area.
Accordingly, the researcher presented several
recommendations, the most prominent of which is the
necessity of utilizing the output of floating solar panels on
the dam’s reservoir and integrating energy storage within
the hydroelectric facilities.
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