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Abstract:

PV units convert solar energy into electricity. Since, the solar radiation is variable, the production power changes that
affects various topics such as power system operation. In the operation of the power system, to maintain the balance of
production and consumption, some reserve is considered. Unlike past studies that reserve is considered as percentage of
power or load, or based on risk criteria, in well-being model of power system, both probabilistic model and empirical
rules are used to determine the indices. This model is based on risk and the amount of reserve is higher than the capacity
of the largest unit. In this paper, the well-being model of the power system with the presence of PV plants is obtained.
For this purpose, the reliability model of PV plant is obtained by considering components failure and changes in solar
radiation. The simulation results are also presented to investigate the impact of PV plants on well-being model indices.
Numerical results show the PV units improve reliability-based operation indices of power system. However, due to the
variation in solar radiation, the impact of PV units on reliability indices is less than conventional units.

Keywords: renewable energies, power system operation, spinning reserve, well-being model, photovoltaic power plant.
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