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Abstract: Renewable energy sources are resources that are naturally self-replenishing and
considered environmentally sustainable. They play a crucial role in reducing greenhouse gas
emissions and combating climate change. Renewable Energy Sources (RES) are becoming
increasingly popular around the world because these sources are sustainable as they do not run out
over time, unlike fossil fuels which are finite and contribute significantly to global warming.
According to the official report of the International Energy Agency (IEA), from 2019, the demand
for the use of fossil fuels for the production of electricity and the increase in the use of RES to
meet the global energy requirements began to decrease. In this work, several objects that have not
been fully installed and put into operation in the Mingbulok district of Namangan region, as well
as suggestions for providing solutions and solving the problem are presented.
Keywords: On, Off, Hybrid systems, defective photoelectric plants in schools.

COJIHEYHBIE BATAPEW HE ITOJIHOCTHIO 3AJIENCTBOBAHBI B
PAMOHE MAUHI'BYJIOK HAMAHTAHCKOM OBJIACTH

AHHoTanusi: Bo300HOBIsIEMblE HMCTOYHMKH SHEPrUM — 3TO PECYPCHl, KOTOpHIE
€CTECTBEHHBIM 00pa30M CaMOBOCCTaHABJIMBAIOTCS U CUMTAIOTCS SKOJIOTMUYECKH YCTOMUYMBBIMHU.
OHM WrpalT pelarollyl0 pojib B COKpalleHMH BBIOPOCOB MAapHUKOBBIX Ta30B U Oopnde ¢
U3MEHEeHHeM Kiumarta. Bo3zoOHoBisiemble MCTOYHMKM 3Hepruu (BUD) cranoBsTcs Bce Ooiee
HOIYJISIPHBIMHM BO BCEM MHPE, MOCKOJIBKY 9TH UCTOYHHUKH SIBJISIFOTCSI YCTOMYMBBIMHU, TIOCKOJIBKY
OHM HE 3aKaHUYMBAIOTCSA CO BPEMEHEM, B OTJIMYME OT MCKOIAEMOI0 TOILIMBA, KOTOPOE SBISAETCS
KOHEYHBIM U BHOCHUT 3HaYUTENbHBIN BKJIa] B Il100agbHOe noTerienne. CorinacHo opuunaibHOMY
otuety MexayHapogHoro sHepreruuyeckoro arerrctea (MOA), ¢ 2019 roma chopoc Ha
MCIIOJIb30BaHNWE HCKONAeMOIro TOIUIMBA ISl IPOM3BOJCTBA JJIEKTPOIHEPTUU U YBEIMUYEHUE
ucnonp3oBanuss BUD s ynoBneTBopeHHs MHPOBBIX MOTPEOHOCTEH B SHEPruM Havaiu
cHUXaTbed. B nanHoi# paboTe npeacTaBieHbl HECKOJIBKO 00BEKTOB, KOTOPBIE HE ObLITN MOJIHOCTHIO
YCTAHOBJICHBI M BBEJIEHBI B JKCIUTyaTalMio B pailone MunrOynok Hamanranckoii oGnactu, a
TaKXe MPeI0KEHUS 10 MPEJIOCTABICHUIO PEILICHUH U PELICHUIO IPOOIEeMBbI.

KiawueBble ciaoBa:  Bxi., Boeikin, ['ubpuanele  cucTeMbl,  HEUCHpPaBHBIE
(OoTO3IeKTpUUECKHE YCTAHOBKHU B IIKOJIAX.

INTRODUCTION

Nowadays, due to global demands, especially in developed and developing countries, more
sustainable energy technologies are required to replace traditional electricity generation resources
such as fossil fuels [1]. Fossil fuel-based energy sources are causing harmful environmental
problems such as global warming and climate change [2]. During the last few decades, the
emission of greenhouse gases into the atmosphere due to energy production has increased
exponentially [3]. Therefore, renewable energy (RES) technologies such as solar, wind, hydro,
biomass, geothermal and hydrogen energy have been introduced to generate electricity to
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overcome the current environmental crisis [[4], [5], [6]]. Because it produces energy using natural,
renewable resources, electricity benefits the economy by reducing production costs [7]. It can also
be a secondary source of income, as consumers can sell the generated electricity back to the grid.
Although the adoption of RES sources for power generation is increasing, most power generation
is still done using fossil fuels due to RES interruptions and high initial cost. For example, a
photovoltaic system can only work during the day, a wind turbine can only work when there is
enough air flow, and a hydro turbine can only work when there is potential energy from water
flow.

Current state of energy resources. Now let's look at energy demand and fuel
consumption around the world. Even in the 21st century, most countries depend on fossil fuels for
electricity generation, and lack the technologies, resources, and conditions to fully exploit RES for
electricity generation. Nevertheless, in the electric power sector, renewable electricity is growing
rapidly today due to society's concern for the environment.

The figure below shows the total use of renewable energy for electricity generation from
2010 to 2020 [8]. According to the IEA's Global Energy Outlook 2021, the total use of
renewable energy has grown significantly, from 4,098 TW/h in 2010 to 7,627 TW/h in 2020. The
rate of hydropower is the lowest compared to other renewable energy. On the other hand, solar
energy production shows an increasing trend.
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Figure 1. General use of renewable energy sources (2010-2020) [8].
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Solar energy. Solar energy (SE) is the radiative ionizing energy emitted by the sun and is
one of the most widely used energies globally [9]. In order to improve and increase the SE
conversion efficiency, many researchers study various technologies to optimize the design of the
SE system [10]. Researchers also reduce environmental impact while optimizing costs and energy
conversion [11]. There are two main types of SE system, solar thermal energy and photovoltaic
energy, which are commonly used in developing and developed countries. The use of renewable
energy sources is a key tool for decarbonizing the energy sector and mitigating the effects of
climate change [12]. Recent decades have seen unprecedented growth in two technologies,
particularly in the last 5 years, solar photovoltaics (PV) and wind energy - a global share of
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installed capacity of 4% and 7%, respectively, and an average annual growth of FES was 27% and
13%. [13,14].

We know that today there are on-grid, off-grid and hybrid systems, and people are using
the system they need depending on their needs. Let's briefly touch on each of them.

ON-GRID system is the most common and simple type of Photoelectric Plant (FES). These
systems are connected directly to local utility grids, allowing users to draw electricity from the
grid when the solar panels are not producing enough power, such as at night or on cloudy days.
Conversely, excess electricity produced by solar panels can be fed back into the grid [15], which
often allows users to sell 1 kW of electricity for 1000 (thousand) so’'m [16]

Solar panel array

Figure 2. Scheme of
the on-grid system.
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uninterrupted power supply during non-solar days [16].
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Figure 3. Off-grid and Hybrid
system [17].
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Home Appliances Mingbulog District, Preschool
Educational Organization Ne 49, Hybrid FES consisting of two blocks with a hybrid system with
a total power of 30 kW was installed, block 1 was out of order, and due to the presence of an
ERROR message on the inverter of block 2, the general Because the FES is not connected to the
electricity network and the electricity meter is of an old model, no contract was concluded with
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the electricity networks based on the decision of the Government of Uzbekistan No. 07.02.2024
signed by the President of the Republic of Uzbekistan [17].

SOLUTION: Unit 1 is not set, the inverter of unit 2 has ERROR because there is a
connection error, in the junction box it is necessary to connect the 1st lightning protection, 2" DC
Automate and then to the Saver, but there is only an AC Automate and the ATS (Automatic Tranfer
Swich) device is not installed.

Figure 4. Connecting a hybrid system using an ATS
(Automatic Tranfer Swich) device.

Since the mains input voltage is 380V and the inverter is 220V,
they could not connect the Hybrid FES, the solution is: The Hybrid
FES cannot be directly connected from high voltage to low voltage,
only the voltage on both sides it can be connected using an ATS
(Automatic Tranfer Swich) device only when it is uniform, i.e. 380 V.
In the on-grid system, phases A, B, C are measured using KLESH and
a line with a low load is determined, and from that line (L) and zero
(N) wires are connected to the input of the inverter.
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Figure 5. The correct connection diagram of the 30 kW hybrid power plant
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Coh

Figure 6. Part of the FES installed in Preschool Education Organization Ne 49.

2. PROBLEM. Hybrid photoelectric plant with a total capacity of 100 kW was installed in
the Mingbulok district medical association of Namangan region, the inverters were fixed to the
wall, the wires were pulled from the panels and connected to the junction box, the energy storage
system, i.e. energy stores, was installed but not connected.

SOLUTION: The reason why the 100 kW Hybrid FES did not fully start when the facility
was investigated: In the junction box, you need to connect 1st lightning protection, 2" DC circuit
breaker and then to the Storage, but there was only an AC circuit breaker and an ATS (Automatic
Tranfer Swich) device is also not available. The DC cables from the panel and the battery came to
the junction box, but only the cable from the panel was connected, the workers could not connect
all the cables because they did not consider that the Hybrid station can only start when connected
using an ATS (Automatic Tranfer Swich) device.

Figure 7. FES inverters and junction box installed in Mingbulok District Medical
Association.

3. PROBLEM. A hybrid photoelectric plant with a total capacity of 30 kW was installed
in the 4th general secondary school of Mingbulok district, Namangan region, and the following
malfunctions were detected in it:

3.1. Hybrid FES does not work when there is no electricity in the grid.

3.2. Due to the fact that the electric meter was of an old model, no contract was concluded
with the electric networks based on the decision of the State Council of Uzbekistan dated
07.02.2024 signed by the President of the Republic of Uzbekistan [17].
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Figure 8. Connection box of the Hybrid FES installed in the 4™ general secondary
school of Mingbulok district.

SOLUTION: The main reason why the hybrid FES does not start when there is no
electricity in the grid is when the workers connect the FES to the electricity grid in the On-grid
way, but in fact the Hybrid FES is connected through the ATS (Automatic Tranfer Swich) device.
Only then, when the power supply goes out, the AVR device automatically disconnects the
consumer from the power supply and transfers it to the consumer from the reserve power, that is,
from the battery.

4. PROBLEM On-grid system FES with a total capacity of 50 kW has been installed in
Vocational School Nel, Mingbuloq District, Namangan Region, and the detected deficiency is as
follows:

4.1. It was found that after the installation of FES, the electricity meter of Vocational
School Nel calculates electricity consumption more than before. SOLUTION: Today, many
consumers are concerned about this issue, that is, the main reason is that after installing the FES,
the electricity consumption is more than the previous consumption.

5. PROBLEM Hybrid FES with a total capacity of 15 kW was installed in the 14th general
secondary school of Mingbulok District, Namangan Region, and during the research, the following
shortcomings were found:

5.1. Hybrid FES is divided into 3 blocks. A short circuit occurred in block 1 (5 kW).

5.2. And for block 3, the DC cables from the solar panels are removed and not connected
to the junction box.

5.3. Due to the fact that the electric meter was of an old model, no contract was concluded
with the electric networks based on the decision of the State Council of Uzbekistan dated
07.02.2024 signed by the President of the Republic Uzbekistan [17].
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Figure 9. FES inverters and a junction box installed in the 14t" general secondary
school of Mingbulok district.

SOLUTION: A fuse and DC Automat should be installed in the junction box and it is
permissible to connect the load to the AC output of the inverter so that the system is fully
operational.

CONCLUSION

Today, many non-specialists start a small company and install FES instead of ordinary
workers, as a result, non-specialists leave their jobs without assembling the scheme of hybrid
stations, which provides ordinary people, schools and kindergartens with uninterrupted electricity.
It is an obstacle to its growth.
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