
Energy consumption has increased exponentially since
the advent of electricity. To satisfy consumer needs
there needs to come an increase in production of
energy. Seeing as the earth is covered in
approximately 70% water it would seem beneficial to
utilize this in the form of hydroelectric power using
dams. A hydroelectric is a dam specifically designed to
generate electricity. This electricity can then be stored
or transmitted for later usage. Hydroelectric dams are
currently being used in almost 150 countries. The use
of hydroelectric power is deemed as one of the
cleanest methods of energy production.

Although appearing to be a perfect solution due
to its multiple benefits, there are various
drawbacks that must be addressed. As follows:
 Structural

• Dam failure
• Impact on surroundings
• Choosing location

 Storage
• Cost 
• Facility
• Efficiency

 Environmental 
• Ecological impact
• Greenhouse gas emission
• Appropriate climate

 Structural
To prevent dam failures it is advisable to consider the
ultimate scenario in which the dam is filled to full
capacity. Based on this scenario a dam is built that can
withstand the force exerted by the maximum quantity
of water. In addition to this the dam must be built on
solid bedrock and be earthquake proof to prevent the
dam from collapsing during natural disasters[2].
The dam must also be constantly monitored to detect
any cracks, pores, and sudden temperature or
pressure changes.
In terms of choosing the optimum turbine, the
reaction turbine was selected amongst the following:
Reaction, Impulse, Kinetic. Due to meeting all the
required criteria.

 Storage
Placing the dam in a sloped area would decrease the
cost of storage and increase its efficiency. This is
possible by taking advantage of gravitational effects,
eliminating the need to pump the water uphill to
subsequently allow it to fall. In order to
consume(store) the generated electricity, a
hydroelectric plant facility must be built around the
dam.

 Environmental
The dependence of a practical dam project is reliant on
having a rainy climate as well as naturally flowing water (
streams and rivers) is a crucial requirement to meet.
As the turbine is one of the leading factors of
environmental issues within the dam, it is crucial to
choose a dam that has the least negative impact on the
ecosystem[3]. This will in turn cut back on oil pollution by
the turbine and unnecessary death of water organisms.
To get rid of stratification in the reservoir and reducing
growth of algae we apply mixing methodologies
(mechanical and aeration).
Using airlift drifters and contact chambers to equalize the
concentration of oxygen. Using reactors in the dam to get
rid of toxic components with redox, neutralization, and
decomposition reactions. The methane capturing device
is used to reduce the harmful green house gases emitted
from the dam[4].
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Fig3. illustration of the methane capturing device [4]

There are various methods to improve the structure of
hydroelectric dams and many engineering based
methodologies can be implicated to reduce or even
eliminate the negative impacts their construction has on
the environment.

Fig1. Hydroelectric power generation in selected countries [1]. 

Fig2. illustration of hydro electrical dam [1].
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