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 According to the forecasts of experts of the International Energy 

Agency, by 2050 solar energy will become the main source of 

electrical energy. In the coming years, the countries of Central 

Asia will be in the focus of attention of the largest international 

players in the field of solar energy, and more than 600 solar 

energy facilities are planned to be built in this region, with a 

total capacity of over 4 GW. 
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According to the data, Uzbekistan has huge solar energy resources, i.e. The advantage of photovoltaic 

systems is undeniable in the conditions of Uzbekistan and all of Central Asia, where the average length 

of daylight hours is about 10 hours, and the number of sunny days per year is more than 300 and 

determines the country's potential solar energy resources. 

Many countries have adopted national and regional programs to develop the use of renewable energy 

sources. Thus, on December 17, 2008, Europe adopted a package called “20-20-20”. According to this 

document, by the end of 2020 it was supposed to achieve a 20% share of renewable energy in the total 

energy balance, reduce greenhouse gas emissions by 20% compared to 2000, and increase the energy 

efficiency of industry by 20%. 

In the last 20 years, photovoltaic solar stations have become quite widespread in world practice. Some 

European countries have achieved very good results over the past 5-10 years, introducing special tariffs 

for the purchase of energy generated by a photovoltaic solar station, which has led to an increase in the 

construction of both large solar stations with a capacity of hundreds of megawatts and relatively low-

power solar stations in millions of homes . As a result, solar energy has become a new industry in these 

countries. In practice, two forms of power supply for objects are used: centralized and autonomous. 

Moreover, the desire to introduce clean technologies in recent years has contributed to the most active 

development of autonomous energy supply using renewable energy sources [3]. 

In addition to this, and sometimes instead of solar panels, a low power hydroelectric station, a wind 

farm, a generator (diesel, gas or gasoline) can be installed. As a rule, there is a generator at such objects, 

since there may be no sun and wind, and the energy supply in the batteries is not infinite - in this case, 

the generator starts up and provides energy to the entire object, simultaneously charging the battery. 

Such a power plant can be easily transformed into a hybrid one, when an external power grid is 

connected, if the inverter has these functions. The main difference between an autonomous inverter and 
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a hybrid one is that it cannot mix energy from solar panels with energy from an external network. At the 

same time, the hybrid inverter, on the contrary, can work as an autonomous one if the external network 

is turned off. As a rule, hybrid inverters are commensurate in price with fully autonomous ones, and if 

they differ, then it is insignificant. 

A solar controller is a device that converts the energy received from solar panels into energy digested 

by an inverter. For example, solar panels are manufactured with a voltage multiple of 12V. And 

batteries are made in multiples of 12V, it just so happened. Simple systems for 1-2 kW of power 

operate from 12V. Powerful systems of 2-3 kW already operate on 24V, and powerful systems of 4-5 

kW and more operate on 48V. Now I will consider only “home” systems, because I know that there are 

inverters operating at voltages of several hundred volts, but this is already dangerous for the home. 

With an autonomous power supply based on the use of solar radiation energy, photovoltaic solar 

stations are the most acceptable, which can have a fixed or tracking photo detector. Under these 

conditions, the option with the duplication of a photovoltaic solar station with a fuel station Fig-1 will 

have the greatest reliability. 

 

Fig-1. Block diagram of a residential building with autonomous power supply. 

Autonomous Solar Power Plant - this type of power plant allows you to live completely independent of 

external power grids. It can include more than 4 standard elements: solar panels, solar controller, 

battery, inverter. 

In addition to this, and sometimes instead of solar panels, a low power hydroelectric station, a wind 

farm, a generator (diesel, gas or gasoline) can be installed. As a rule, there is a generator at such objects, 

since there may be no sun and wind, and the energy supply in the batteries is not infinite - in this case, 

the generator starts up and provides energy to the entire object, simultaneously charging the battery. 

Such a power plant can be easily transformed into a hybrid one, when an external power grid is 

connected, if the inverter has these functions. The main difference between an autonomous inverter and 

a hybrid one is that it cannot mix energy from solar panels with energy from an external network. At the 

same time, the hybrid inverter, on the contrary, can work as an autonomous one if the external network 

is turned off. As a rule, hybrid inverters are commensurate in price with fully autonomous ones, and if 

they differ, then it is insignificant. 

The results showed that the energy produced by a photovoltaic solar station is highly dependent on 

climatic conditions, i.e. The energy output during the day is respectively 1.785 kWh in cloudy weather, 

1.390 kWh in dusty weather, 2.277 kWh in variable cloudy weather, 1.368 kWh in full battery charge, 
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and 1.368 kWh in sunny weather. winter time - 2.331 kWh, in sunny weather in summer - 2.940 kWh. 
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