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ABSTRACT

Three fourth of total world energy consumption is through the use of fossil fuels. With the
current state of the environment, it is essential to explore all the possibilities for renewable
energy. The main forms of renewable energy are wind, solar, biomass, and hydroelectric
“Hydroelectric power plants are the most efficient means of producing electric energy.” Water is
the most abundant resource in the world, it is important to utilize the power of flowing water.
The most efficient way to harness the power of water is to collect the potential energy. This is
done by damming up a body of flowing water. A dam is an object that restricts the flow of
water. In today’s hydroelectric dams, the restricted water is diverted to a turbine using a
penstock and exits the through the tailrace to generate electricity. Hydroelectric power
contributes around 20% to the world electricity supply and is considered as the most important,
clean, emission free and an economical renewable energy source. Hydroelectric power plants
operating all over the world has been built in the 20th century in many countries and running
with high electric output and least maintenance cost. This Thesis focuses on the following: 1. To
build a simulation model to simulate the regular operation of Koyna Hydropower plant. 2. To
simulate the dynamic response of the system and plant performance under various operating
conditions such as head height, penstock, type of turbine and operating gates. 3. To find the
optimum operational setup with different operating parameters. The simulation model validates
the existing plant operation. The optimum setup i.e. head height 120 M, Flow rate 188M3/sec
results in 12 percent increase in power generation per day and Turbine efficiency, speed
increased by 16 and 18 percent.
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