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Abstract:

In recent years, ocean energy has been used as a renewable energy source that has various types such
as wave energy, tidal energy and ocean thermal energy to produce electrical energy in many countries.
Among the reasons for this are the sudden increase in oil prices at the end of the 1970s, environmental
problems caused by fossil fuels such as climate change and global warming, and efforts to achieve
sustainable and inexhaustible energy sources. Due to the high density of wave energy, various
technologies have been developed in the world to convert this energy into electrical energy.
Unfortunately, the growth of wave energy converters has been less compared to other renewable
energy sources such as wind turbines and photovoltaic systems, and this is due to the high cost of
generating electricity by these converters. Studies that have been conducted so far in the field of wave
energy have focused more on the principles of operation of these technologies and their cost, and other
aspects of these converters have not been considered. On the other hand, reliability in today's power
grids has become one of the most important factors, and one of the demands of consumers of electrical
energy from electricity producers and distributors is that the electricity provided to them should have
the least uncertainty while meeting the necessary standards in the field of power quality. Accordingly,
this paper has been defined in order to fill the gap created in the field of studying the reliability of
wave energy converter based on Buoy technology. In the first stage, it is necessary to develop a
reliability model for these converters by understanding the principles of operation, components and
their power generation relationships in terms of important wave parameters, including wave height and
wave period, which are effective in determining the amount of wave energy. In developing this model,
both the failure of the constituent elements and the changes in the output power of these power plants,
which are caused by large changes in wave height and wave period, must be taken into account. In the
following, the technique for studying the reliability of the power system with the presence of these
power plants is introduced and the important reliability indices of the power system with the presence
of these power plants are calculated. In order to examine the proposed method, the reliability models
obtained for these converters are used in the reliability assessment of the RBTS and IEEE-RTS
standard test systems, and the effect of these power plants on improving the reliability indices of the
power system is examined and the superior technologies in terms of improving the reliability indices
of the power network are determined.
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