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Abstract: Currently, in order to meet the rapidly growing energy needs in the Republic of Uzbekistan, it 
is necessary to use all energy sources. Regenerable the energy is unlimited and efficient, and it gives us 
the results we expect. However, its main disadvantage is in renewable energy sources. To solve this 
problem of control and management of a hybrid renewable energy system, it will consist of multiplying 
renewable electricity sources built by combining several separate energy sources. Energy economy, 
reliability and due to their flexibility, these hybrid systems will be able to exceed the limits of individual 
energy production technologies. Republic of Uzbekistan In 2021-2023, it created several incentives for 
the use of renewable electricity. This means the use of solar energy, that is, the program of obtaining 
energy with the help of solar panels and self-sufficiency in electricity. Optimal solar panel sizing, 
control, and power management strategies are discussed in detail to exploit its potential. Electricity 
Several research studies have been conducted on the implementation of measurement, control, power 
management and optimization processes. The article presents a critical analysis and shortcomings and 
control of existing electricity systems in the selection of optimization parameters and several processes 
for designing power control schemes are reviewed. Furthermore, the study was able to highlight 
various challenges/barriers. Wind and Solar energy highlight the possible future possibilities and the 
results of studies on increasing the power of the electrical system in the field of control, power 
management, optimization and optimal measurements were studied. 

Keywords: Electric energy control, energy management system, hybrid energy system, determination 
of optimal dimensions of energy, energy optimization methods, renewable energy. 

 

Introduction 

The main reason for the development of alternative energy based on renewable energy sources in the Republic 

of Uzbekistan its large size and the fact that many regions of the country are not available for centralized 

power supply are recognized as the main reasons. In the Republic of Uzbekistan, the area of districts not 

covered by centralized electricity supply is more than 85% of it. In such areas, in most cases, it is necessary to 

attract renewable energy sources for them. Power optimization methods are distinguished by their high 

productivity and efficiency, ability to solve complex problems, and the ability and possibilities to apply many 

objective functions. However, the most common drawback of all power system optimization methods is that 

they take too long and covers complex technological processes. Conventional approaches to the improvement 

of renewable electricity are the most effective methods for economic optimization. But the optimization 

parameters will have a limited value. Due to the complex procedure and applied codes, artificial techniques 

require high hardware performance and functions. The advantages of this method are its excellent efficiency, 

speed and accuracy. This is a technological system the combination of classical and artificial methods shows a 

strategy that is characterized by great speed and durability, but requires complex design and complex code. 

This technological system is the most convenient option for the future generation. Electricity in technological 
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processes three main types of optimization techniques should be considered. Classic techniques characterized 

by speed and efficiency in techno-economic evaluation, with a downside the limited optimization space is 

very important. Artificial methods are the most commonly used method, is the most convenient method of 

optimization methods due to its efficiency, high accuracy and durability. However, the disadvantage of this 

approach is that it requires complexity will consist of improving the renewable energy program. That is, 

renewable energy sources should be considered as autonomous energy sources, is the basis of a new, rapidly 

developing trend - distributed generation. At the same time time, it should be noted that there are no 

fundamental obstacles to the operation of renewable energy and sources are recognized as part of centralized 

energy systems. Currently, it is also possible to sell renewable energy to the state in excess of its own needs. 

We can say that this is one of the benefits created to increase people's interest in renewable energy. Methods 

of electrification of the territories of the Republic of Uzbekistan, they are not covered a centralized power 

supply network can be: 

# Construction of power transmission lines from a centralized power supply network characterized by 

electricity and with negative features such as high maintenance costs related equipment, as well as the risk of 

failure of power lines and their dependence on length lack of transmitted power is causing major problems in 

power lines reaching long distances 

# Establishment of local autonomous energy production centers using electricity and heat generators that use 

energy classic fuels (thermal power plants, diesel and gas generators), which we describe as follows: Energy 

is compared differently to imported fuel, which often significantly increases the cost of heat and electricity. 

# It will be possible to manage the electricity supply system using renewable energy sources. It has such 

positive features as universality in energy development application (based on a system where any energy 

carrier is always available), no need for long construction power transmission lines, ecological cleanliness and 

technical, high perspectives of electricity supply we will be able to follow the economic improvements and 

achieve effective results. 

 

Picture 1. Use of alternative electricity from different sources as renewable energy 

An increase in the number of energy-generating equipment based on renewable energy sources and reduce the 

requirements of the accepted electricity consumers, which led to the need to combine generating sources, 
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consumers and control units are being researched as processes of connection to electric power systems. The 

main obstacles in the development of such systems First, the power plants with renewable energy sources are 

underdeveloped and the electricity generator lack of resources is one of the main reasons for the lack of 

electricity, as well as uneven external factors and conditions for obtaining energy (wind, sunlight, heat 

radiation, etc.). In this regard, one of the main priorities of providing renewable energy sources with 

traditional energy resources is the saving of electricity. Creation of autonomous electric power systems in a 

technological system based on renewable energy sources It is necessary to reduce the number of problems 

according to the characteristics. 

 We need to create a large number of independent energy generating units in the supply of renewable 

electricity. 

 Based on different principles of renewable electricity production and different parameters of the received 

flow, it is necessary to increase the energy efficiency index when increasing the electric power. 

 Remoteness of renewable energy production facilities from consumers and large areas will occupy the 

area of production facilities or the upper part of the building. 

 The need to ensure stable energy production capacity of generated and transmitted power based on 

renewable energy sources. 

 Storage and saving of generated energy will help us to extend power lines to longer distances. 

The main technological process of organizing energy consumption reduction in autonomous systems 

renewable energy sources need to be flexible by switching on and off in different ways of powering 

developing a system of creation or connecting them in a hybrid mode, that is, in the mode of sharing 

traditional resources and methods based on long-distance transmission of energy from renewable energy 

sources will have to be used. From the point of view of the organization of electricity supply, the hybrid mode 

of operation is the most common in the management of technological processes creates challenges and 

problems for the electricity system: renewable energy is used when energy production is insufficient and 

energy sources can also be used during peak load situations in the power supply system. Short-term growth 

consumption occurs, for example, during the start-up of powerful electric motors or may be the cause it was 

also observed that a certain technological process does not produce effective results in short periods of time. 

The process of generating electricity from renewable energy sources has long been considered the first step 

and studies have been conducted to increase electricity capacity by eliminating the link between the end-user 

energy supply chain. After receiving electricity from renewable energy sources, it will need to be converted 

for further storage and storage. Creating an autonomous hybrid power supply system includes the 

technological processes of working together with alternators, (e.g. diesel generators) and AC renewable 

energy sources (e.g wind turbines) and direct current (eg energy generated from solar panels). To solve this 

problem, a microcontroller is installed in the device, which sends the control and if there is no voltage in the 

reference network, it is transferred to the program for receiving signals for inverting. In this case, the 

frequency and the phase shift angle is generated by the signals generated by the microcontroller. In the 

practical organization of electricity supply from several sources of electricity production it will be possible not 

only to work in parallel at load, but also to work separately through low load and in technological situations, 

and it will be possible to connect to the lecture line of the control of the technological process at sufficient 

power of one of the sources. In this case, it will need to be replaced automatically and we need to use an 

inverter mode of operation. When operating the inverter, the signal from the reference network takes priority, 

because in this case it will be necessary to ensure the coordination and operation of parallel generators 

considered as a common network for common load. A signal from the microcontroller is a system signal to 
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the network that should operate if the signal is received the reference network disappears, in this case, the 

phase shift angle does not play a role, because the generator is the only source connected to the power supply. 

Switching between signals must be provided by the device's own logic, must be obtained from the 

microcontroller to increase the reliability of the device. In this regard, an automated inverter scheme at the 

Nukus Mining Institute under the Navoi State University of Mining and Technology mode switching between 

inverse control signals has been developed and is planned to be tested. A solar panel is currently being 

installed on top of the Nukus Mining Institute building. A diagram of such technological management control 

processes inverter is shown in Picture 2. 

 

Picture 2. Processes of automatic switching between the communication of inverting control signals in an 

electric circuit. 

Conclusions 

O'telbayev Azizbek, a student of the Nukus Mining Institute under the Navoi State University of Mining and 

Technology, is currently conducting research on the construction of a power transmission scheme in mining 

enterprises. Another meaning of these studies is that the equipment in mining enterprises, mining machines 

are driven by electricity supply, we need to distribute the power grid in the border area of the mine with equal 

power, only then we will be able to achieve the desired effective results. Azizbek's interest in mining 

enterprises is very high. Azizbek has many articles about his activities in mining enterprises. Most of them are 

based on mining technologies. Mining enterprises require a lot of electricity. for example, in providing light, 

working on a computer, most of the technologies are adapted to electricity. That's why I think we need to 

increase renewable energy supply sources. 
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