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Abstract. Today's need for energy in our country and the world is increasing in the auto 

world, in the world, in our country, in the whole economy, traditional fossil fuels are used to import 

renewable fossil energy, compatible with the climate of our ecologically clean country, and 

rationally and safely use the energy produced.  
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Introduction 

Introduction when supplying industrial and household consumers with electricity from a 

supply system based on the combined use of solar and wind energy, the consumer, renewable 

energy sources of energy equipment and elements of the supply system can be connected by 

various schemes. . Consumers of energy supply based on the use of renewable energy (QTE) can 

be used as single-phase and three-phase depending on the condition of energy supply and may be 

connected to different connection and supply systems. an asynchronous motor that converts into 

mechanical energy is considered. This type of motors can be connected to a single and three-phase 

network. 

We can look at the distribution graph of the total produced electricity consumers. 

1. The name of the formula Writing the formula unit 

2. Alternative energy expression of 

the reactive power consumed by 

the source induction motor 

𝑄𝐴 = 3𝐼1
2𝑋1 + 3𝐼0

2𝑋0 + 3(𝐼2
′ )2𝑋2

′  VAr 

4. Alternative energy source 

asynchronous motor load factor 

𝛽 = 𝑅/𝑅𝑛𝑜𝑚𝑖𝑛𝑎𝑙 % 

5. Alternative energy Based on the 

passport data, the nominal power 

of the source asynchronous motor 

is determined as follows. 

𝑄𝑛𝑜𝑚 =
𝑃𝑛𝑜𝑚

𝜂𝑛𝑜𝑚
= 𝑡𝑔𝜑𝑛𝑜𝑚 

VAr 

6. Alternative energy source 

asynchronous motor reactive 

power dissipation is found as 

follows 

𝑄0 = √3𝐼0𝑈𝑛𝑜𝑚

= 𝑐𝑜𝑠𝜑𝑛𝑜𝑚

𝐼0

𝐼𝑛𝑜𝑚𝑐𝑜𝑠𝜑𝑛𝑜𝑚
=

𝑃𝑛𝑜𝑚

𝜂𝑛𝑜𝑚

= 𝐼0/𝐼𝑛𝑜𝑚𝑐𝑜𝑠𝜑𝑛𝑜𝑚 

 

https://www.google.com/search?sxsrf=APwXEdfQw9b4sP61C-4Vd_0r__TJnCI7Hw:1679984801232&q=Muhammad+al-Khwarizmi&stick=H4sIAAAAAAAAAONgVuLUz9U3MIrPSs9bxCrqW5qRmJubmKKQmKPrnVGeWJRZlZsJALuk3RklAAAA&sa=X&ved=2ahUKEwjlvbiK__39AhXkAxAIHWP6DbkQmxMoAXoECFoQAw
https://doi.org/
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      7. Determination of three-phase 

reactive power 
𝑄0 ≈ √3 𝐼0𝑈𝑛𝑜𝑚 VAr 

In table 1 below, we can see the formula and unit for finding the power of the asynchronous 

motor, which is the main energy consumer, it is known that the main consumer of the generated 

electricity is the asynchronous motors, and at the same time, the losses in the motors are more than 

other types of consumers. A number of scientists are conducting research to overcome these 

problems, including our proposed method. In combined energy supply, energy sources can work 

separately or together. 

Recommended method if solar energy equipment (EQ) and wind energy equipment (WE) 

are used together according to a separate connection scheme, each energy equipment has its own 

collects excess heat energy in a personal tank-accumulator. With such a scheme, excessive energy 

waste in the operation of solar and wind energy devices will increase sharply, and the efficiency 

of the use of solar and wind energy devices will decrease. As a result, the funds spent on creating 

a combined energy device may not pay for itself. Heat energy produced during parallel operation 

of SE and WE is collected in a common tank-accumulator. In such a situation, the influence of 

energy sources on each other's work can be observed. The simultaneous introduction of solar and 

wind energy also allows the AE battery to accumulate enough energy for a short time. 

In this case, there is also a situation where solar and wind energies are not fully used and 

the efficiency of combined solar and wind power plants is reduced. 

From the above, it can be concluded that the efficiency of using wind and solar energy 

depends on the mode of accumulation of the produced energy. To store excess thermal energy, the 

capacity (size) of the battery must be determined and based on this. Basing it on a daily 

consumption may reduce the efficiency of using solar and wind energy. The analysis of the circuits 

showed that the case where the energy sources are connected according to the parallel operation 

scheme is more efficient, and the cost of energy equipment is higher than when they work 

according to the separate operation scheme. 

In the heat supply scheme based on SE sources, the thermal energy accumulator plays an 

important role and is considered a coordinating element between the energy source and the 

consumer. 

 
Figure 1 
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Figure 1.1 

In Figure 1.1.1, energy consumers based on the combined use of solar and wind energy; 1) 

separate operation of QTE; 1.1) parallel operation of QET; 1st QET source; 2nd consumer motor; 

3-heat energy accumulator; 4.1 and 4.2 electricity consumers; 5th traditional source; 6-electric 

energy accumulator. 

In the system based on the combination of solar and wind energy, electricity is produced 

in WE, delivered to consumers and accumulated. This type of WE provides part of the required 

energy, while the rest is filled by conventional energy sources (dashed line). The capacity of the 

accumulator is selected according to the condition of WE producing high-quality electric energy 

and starting the conventional energy source in the discharge mode. 

In this way, solar and wind energy can be used according to a pre-coordinated scheme for 

effective energy supply to agricultural consumers, which differ in the mode of energy 

consumption. In such a case, the SOE can produce electricity for the general energy system 

together with traditional energy sources. 

The use of solar and wind energy involves the selection of solar and wind devices with 

parameters that provide efficient energy to energy consumers. 

 
Figure 2. System of remote control of consumers of the source consuming from the hybrid power 

supply source. 

For this, it is necessary to develop indicators that allow to determine the general 

characteristics of the SE system elements and evaluate the operating conditions. Indicators of use 

of SE. In order to determine the effectiveness of the considered options, it is necessary to know 

the condition of energy supply from SEM according to the daily indicator. The power supply 

option provides for a power device with specific parameters. To evaluate the conditions of energy 

supply during the day, we use the indicator called energy supply coefficient from SE: 
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𝐾𝑜𝑏.𝑖 =

𝑄𝑛𝑜𝑙.𝑠𝑢𝑡.𝑖

𝑄𝑛.𝑠𝑢𝑡.𝑖(𝑄𝑎𝑘.𝑠𝑢𝑡.𝑖)
≤ 1 

Here Qnol.sut.i- the energy developed during the day in QEU or SHEU devices. 

The useful energy developed in QEUs or SHEUs corresponds to the required energy 

provided. Useful energy is defined as follows. 

𝑄𝑛𝑜𝑙 = {
𝑄𝑎.𝑢𝑑𝐴 𝑦𝑜𝑘𝑖 𝑄𝑛 > 𝑄𝑛

𝑄𝑢𝑦𝑜𝑘𝑖 𝑄𝑛 ≤ 𝑄𝑏
} 𝑄𝑏 = 𝑄𝑎.𝑢𝑑𝐴 

Exceeding the energy production needs leads to the release of energy into the environment. 

and causes it to be released into the environment. Energy supply conditions for the 

parameters of solar and wind energy devices: 

helioenergetic device - solar collector (JV of GEQ) wind blade of wind energy device 

(ShEQ of ShP). In this case, the power that can be developed is linearly related to the surface area 

of the JV or ShP. But the main thing depends on the compatibility of GEQ and SHEQ with the 

generated energy and its need, and whether excess energy is not produced, which in itself leads to 

useless waste to the external environment. Therefore, the usefulness or usability of the GEQ or 

ShEQ with the proposed JV or ShP surface area 

is evaluated. GEQ or ShEQ utilization coefficient is used to evaluate the utilization 

conditions of the installed area of solar collectors (SQ) or wind collectors (ShK). 

𝐾𝑢.𝑖 = 𝑄𝑛.𝑖/𝑄𝑛𝑜𝑙.𝑖 ≤ 1 

The useful energy used is according to the above condition. When the generated energy is 

less than the required one, the installed surface areas of the JV or SHPs and the energy generated 

with their help are fully used, and the coefficient Kn=1. Otherwise, the energy device will not be 

fully used and energy will be wasted on the environment. The proposed criterion allows to evaluate 

the condition of daily energy supply in different months of the calculation period, as well as allows 

to evaluate the condition of use of one or another capacity of the SC or ShP. Logically, an increase 

in the energy supply coefficient will lead to a decrease in the installed power utilization coefficient 

of SK or WP. 

When the values of the proposed indicators are known, it is possible to determine the useful 

energy developed in one day of a month. 

 

𝑄𝑛𝑜𝑙.𝑖 = 𝑄𝑛.𝑖𝐾𝑜𝑏.𝑖 = 𝑄𝑏.𝑖𝐾𝑢.𝑖 

 

in this case                                  𝐾𝑜𝑏.𝑖 =
𝑄𝑏.𝑖

𝑄𝑢.𝑖
𝐾𝑢.𝑖 = 𝐾𝑢.𝑖𝑄𝑏.𝑢𝑑.𝑖/𝑄𝑛.𝑖𝐴(𝑜𝑘)𝑖 

 

Or                                               𝐾𝑢.𝑖 =
𝑄𝑛.𝑖

𝑄𝑎.𝑖
𝐾𝑜𝑏.𝑖 = 𝐾𝑜𝑏.𝑖𝑄𝑛.𝑖/𝑄𝑎.𝑦.𝑑.𝑖𝐴𝑐𝑘.(𝑏𝑘)𝑖 

Due to the fact that the operation of technological processes and the modes of delivery of 

renewable energy are not related to each other, the energy produced during the year is not constant, 

and it is difficult to determine the law of any of its changes or the supply and consumption of 

energy. 

The average value of the supply factor (Kob) can be used to assess the condition of energy 

supply during the accounting period. But this indicator will not be an objective indicator, as it has 

a random character during the month or year. Thus, energy supply based on the use of QTE 

depends on the condition of energy supply to consumers. However, the energy supply coefficient 
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      determined by the daily indicator of produced and consumed energy does not fully reflect the 

conditions of long-term energy supply. 

We believe that an integral indicator should be entered for the accounting period. This 

indicator should represent the share of energy demand in the calculation period (season, year, 

month) filled in the SE calculation. If we emphasize that renewable energy has a random nature, 

it means that the possibility of replacing the energy supply to the consumer and traditional energy 

resources is also random and should be taken into account. 

In conclusion, we can see the system and model of asynchronous motors, which are 

consumers of renewable energy sources, ecologically clean, without consuming any fuel, a 

continuous and economical source of energy for modern electricity consumers. contributes the 

same. 
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