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POSSIBILITIES OF INTEGRATION OF RENEWABLE ENERGY 

SOURCES INTO THE ELECTRIC GRID COMPLEX 

 

Today, renewable energy sources (RES) account for a significant share of 

the total energy production in many developing countries of the world. Renewable 

energy is becoming more and more popular all over the world every year. This 

trend is mainly related to the development of technologies in the field of renewable 

energy, as well as the desire to reduce greenhouse gas emissions and combat 

climate change. 

In the modern world, renewable energy plays a crucial role in achieving 

sustainable development and reducing dependence on fossil fuels. Today, with the 

active development of industry, coal, oil and gas resources are rapidly depleted, 

and waste from the burning of fossil fuels is released into the atmosphere, creating 

various environmental problems. Renewable energy sources help to reduce the 

level of environmental pollution, because when they are used, emissions of 

harmful substances are significantly reduced compared to fossil fuels. 

There is a steady trend towards an increase in the share of renewable energy 

in the global energy market. Countries around the world are trying to actively 

develop solar and wind energy, as well as work on improving energy efficiency 

and improving the energy balance. 

According to the annual report of the Russia  renewable energy development 

association by the end of 2022, China is the leader in installed renewable 

generation capacity (1,161 GW), followed by the European Union (570 GW) and 

the United States (352 GW). In Russia, the total installed capacity of renewable 

energy power plants in 2022 was 5.78 GW [1]. Russia, despite global global 

trends, is still at an initial stage in the development of renewable energy [2]. 

However, if the renewable energy sector continues to develop, it will have a 

positive impact on various industries, since the integration of renewable energy 

into the electric grid complex opens up a wide range of opportunities to solve 

problems of energy security and climate change. 

The benefits created by renewable energy sources are numerous. They 

include cost reduction, the ability to deliver electricity to new remote areas, 

thereby increasing the standard of living and opportunities for new communities, 

the ability to increase the security of energy production and be less dependent on 

geopolitical problems [3]. 
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Russia has great potential for the development of renewable energy on its 

territory. The most promising renewable energy sources for our country are wind 

and solar energy. The development of the renewable energy sector can become an 

auxiliary driver for reducing government spending to support the electricity sector, 

help diversify the fuel and energy complex, create new jobs, and reduce risks 

associated with instability in global energy markets [4]. 

In Russia, there is a need for accelerated development of renewable energy 

technologies, due to the need to provide alternative energy to regions that are not 

connected to centralized power supply systems. 

It is worth paying attention to the serious technological complexity when 

using RES. It consists in the uneven generation of electricity, which is caused by 

the variability of the weather, which in turn leads to the need to compensate for the 

lack of electricity production during periods of absence of wind or sun in order to 

ensure the balance of the system [5]. In this case, traditional power plants are used 

to compensate, forced to increase production in case of a shortage of capacity. 

Thus, an increase in the share of renewable energy technologies implies the 

mandatory use of traditional power plants. 

In conclusion, we note that the use of renewable energy is one of the main 

directions of energy development in the modern world. The integration of RES into 

the electric grid complex is an important step towards a sustainable energy system. 
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