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ABSTRACT 
 

With the introduction of renewable energy sources, in particular wind power and 

photovoltaic installations, in autonomous generation systems, the problem of the 

reliability of the equipment used and the entire energy complex becomes one of the 

main ones. Development and improvement of methods of analysis and calculation of 

reliability is required, which will allow at the design stage to take into account the 

probabilistic characteristics of renewable energy resources, reliability indicators and 

operating experience of the equipment used. Also, to calculate the reliability of plants, 

perform a comparative analysis of the reliability of options for schemes of autonomous 

generation systems based on renewable energy sources and justify the choice of the 

best option. Based on current requirements for project documentation, the calculation 

of reliability is part of the mandatory work at the design stage of electrical installations. 

Modeling and assessing the reliability of autonomous generation systems using 

wind or solar energy is a new area in assessing the reliability of isolated power systems. 

The functioning of renewable energy sources differs significantly from the traditional 

generating unit and largely depends on local energy resources (wind, solar radiation), 

which are variable in nature. Renewable energy sources can suffer unplanned outages, 

both due to a failure of the equipment itself and due to natural energy resources (lack 

of solar radiation for photovoltaic plants, insufficient wind speed or gale for wind 

power plants). Natural energy resources are unstable and variable sources of energy, 

which depend on the time of day, season and geographical location of the studied area. 

They are characterized by partial unpredictability and considerable variability. 

In this regard, it seems relevant to improve the methods for assessing the 

reliability of energy complexes containing wind power or photovoltaic, diesel 

generator sets and energy storage devices. Reliability accounting allows us to assess 

the impact of emergency failures and equipment composition on the amount of 

electricity generated by autonomous generation systems, as well as to determine 

technical and economic indicators taking into account reliability. 
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 𝑃 . Э = 4,8 ∙ − ∙ ∙ 𝑝 ∙ ∙ 𝜂 ∙ 𝜂г,                                                                (1.5) 

 

  D –  , ; 

 –   , / ; 

 –    ; 𝜂   𝜂г –     . 

    ,  

  .   

        

        

   .      

  .      NASA [9], 

     .   

    : 
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𝑖 𝑡 = 𝜆𝑖𝜆𝑖+µ𝑖 ∙ [ − exp −𝜆𝑖 − µ𝑖 ∙ 𝑡],                                                                 (1.10) 

 

  µ𝑖 –    , 1/ . 
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