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Abstract:

Due to the problems of fossil fuels such as environmental pollution due to greenhouse gas emissions,
concerns about the depletion of these fuel resources and fluctuations in their prices, countries around
the world have turned to using alternative power plants. Renewable energy sources are growing
rapidly as an alternative option, and accordingly, many power plants with significant capacities based
on renewable energies such as wind, sun, waves, tides, etc. have now been put into operation
worldwide. Therefore, it is necessary to examine various aspects of the power system by considering
the effect of these power plants. One of the main problems of renewable energy sources that has
created a great challenge in the power grid is the variability of the production capacity of these power
plants. For example, in tidal power plants, due to changes in the height of the tide or changes in the
speed of tidal currents, the production capacity of these power plants is not constant and will change
greatly over time. Therefore, the impact of these changes on various power system studies must be
considered. One of the studies that has gained great importance in recent years is the reliability of the
power system, and the equipment that makes up the power system, like various power plants, must
have high reliability. This means that the probability of failure, or in other words, their failure rate,
should be low. In order to generate electricity from tidal power plants, there are two ways to operate.
In the first method, which is done in reservoir-type tidal power plants, it is necessary to build a dam
and a storage tank. In the second type, tidal power plants, which are known as current-type, generate
electricity similar to wind power plants. Tidal turbines are installed in the depths of the sea where the
speed of tidal currents is suitable. These turbines are rotated by tidal currents and electricity is
generated. In this study, current-type tidal power plants are studied. Accordingly, this research
attempts to examine the effect of changes in tidal current speed on the failure rate of equipment
constituting a current-type tidal power plant.
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--- tidal unit reliability model ---

1- blades

2- foundation structure
3- gearbox

4- main shaft and bearing
5- generator

6- converter

7- control system

8- cables

9- transformer
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