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QARABAG VO iSGALDAN AZAD OLUNMUS ORAZILORDO ALTERNATIV VO
BORPA OLUNAN ENERJI MONBOLORINDON SOMOROLI iSTIFADONIN IQTiSADI
POTENSIALI

Xilasa

Mogalods alternativ vo borpa olunan enerji monbalorindan istifado masalalori genis sorh
edilmisdir. Burada Qarabag Vo isgaldan azad olunmus orazilords alternativ vo barpa olunan enerji
monbalarinin iqgtisadi potensiali tahlil edilorok giymatlondirilmisdir. Tadgigat naticasinde miayyan
edilmisdir ki, Qarabag va isgaldan azad olunmus arazilordo movcud olan ¢aysular1 potensial enerji
monbayi yaratma qabiliyyatine malik oldugundan, bu orazilordo barpa olunan elektrik enerjisi
istehsalinda miithiim rol oynayacaqdir. Biitiin bunlar golocokds 6lkonin enerji potensialinin
artirilmasinda vo bu sahonin ragabotgabiliyystliliyini ylksoldilmasi magsadilo 6lka daxilinds va
regionda iri miqyasli infrastruktur layihalorinin hayata kegirilmasini sartlondiracaikdir.

Acar sozlor: Alternativ enerji monbaloari, elektrik enerjisi istehsali, barpa olunan enerji,hidroenerji,

glines enerjisi, kiilok enerjisi.
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Introduction.

The main goal of Azerbaijan's energy policy
IS to use its energy potential for efficient use of
its natural resources and sustainable economic
growth, to improve the living standards of the
country's population, and to help strengthen its
foreign economic position.

This strategy determines the goals and
objectives, priorities and criteria of the long-
term development of the country's energy sector
for the coming period, as well as the energy
policy mechanisms at different stages of
implementation, ensuring the achievement of the
set goals.

The widespread use of alternative and
renewable energy types helps to eliminate the
potential threat to the country's energy supply,
allows the diversification of existing energy
resources, ensures the export of electricity
produced in the traditional way, and at the same
time accelerates the country's integration into the
international energy security system. The reality
of the possibility of depletion of natural
resources (oil, gas, coal, etc.) and the increase of
their prices on the world market has become the
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main goal of the countries of the world to reduce
the use of traditional energy and meet the
demand through environmentally friendly
alternative energy sources.

Main part. Currently, there is significant
development in the field of alternative and
renewable solar, wind energy, geothermal
energy, biomass, water flow energy, use of other
renewable energy sources and application of
new technologies.

One of the most important issues during the
implementation of the energy strategy is the
compliance of the country's energy sector with
the real development process. This strategy
envisages development until 2030 in accordance
with the country’'s new challenges and
development priorities, which are directed to 5
main directions approved by the Decree of the
head of the country on national priorities for
socio-economic development dated February 2,
2021.

In recent years, the natural disasters that have
occurred in the world and the increasing tension,
the emergence of new conflicts and the threat of
worsening of the existing global problems have
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arisen [2]. Within the framework of the
international mechanism that ensures energy
security, it is only possible to go beyond the
trade and financial energy relations of individual
countries and create a stable energy supply
system for all countries.

Increasing the efficiency of the use of
alternative energy sources, the production of
electricity and its efficient use are of great
importance for the country’'s economy.
Azerbaijan is one of the countries with high
potential for renewable energy sources. Thus,
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the technical potential of renewable energy
sources of the country is 135 GW on land and
157 GW on sea.

The total power generation capacity of
Azerbaijan is 7,977 MW in 2022, the capacity of
renewable energy power plants, including large
hydropower plants, is 1,165 MW, which is
14.6% of the total capacity. These can be seen
more clearly from the graph below.

These can be seen more clearly from the
graph below.
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Chart 1.1. Capacity of power plants in the Republic of Azerbaijan, MW

Source. (8) was compiled on the basis of data.

As can be seen from the graph, the capacity of power plants by the end of the year developed with

increasing dynamics for 2015-2017, but it
developed with decreasing dynamics for 2018-
2020. In 2021-2022, it is possible to observe
dynamics of increase in the power of power
plants again. Growth dynamics can also be
observed in solar and wind energy. This increase
is the result of the application of modern
technologies.

Since wind energy is generated as a result of
the activity of solar energy on Earth, it is also
considered a renewable energy type. The
amount of wind energy is more than 100 times
the total kinetic energy of all rivers on Earth. If
the maximum value of the density of solar
energy on the earth's surface is around 1 2
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kW/mz2, the value of the density of wind energy
on the earth's surface perpendicular to the
direction of the wind varies in a very large
interval.

So, if the energy density created by the wind
with a speed of 5 m/s is 0.075 2 kW/m2, this
value can be changed from 10 2 kW/m2 to 25 2
kW/m2 during a storm or hurricane [5].

HPP 1164.5 MW (30 stations, 20 small
hydropower stations), wind energy capacity 64
MW (8 stations, 2 hybrid), bioenergy capacity
37.7 MW (2 stations, 1 hybrid), solar energy
capacity 51.2 MW (12 stations, 2 hybrid). Wind
- 2.81 MW, solar - 3.8 MW and bioenergy - 0.7
MW devices were installed in 2 hybrid power
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plants (Gobustan and Julfa). Solar power plants
with a total capacity of 39 MW are operated in
the Nakhchivan Autonomous Republic. The
installed capacity of renewable energy sources,
excluding large hydropower plants, was 201.4
MW in 2022, making up 2.5% of the total
electricity production capacity.

Based on the conducted research, we can note
that in 2022, renewable energy sources
(excluding hydropower) accounted for 14.4% of
the total electricity production. Hydropower
production accounted for 14.9% of the total
production, which means an increase of 1.1%.
Solar energy 4.5%; wind energy 7.2%; other
renewable sources accounted for 2.7% of the
total electricity production.

The production of electricity in the country in
2022 amounted to 28.9 billion kWh. In this
period, the production of electricity in HPPs was
1595.7 min. kWh, and 349.5 million for other
sources (KES, GES and BMTYZ). kWh was
83.3 million in wind power plants during the
year. 60.9 million kWh in Solar Power Stations.
kWh, 205.3 million at the Solid Household
Waste Incineration Plant. KWh of electricity was
produced.

The electricity produced from renewable
energy sources made up approximately 7% of
the total production. Based on the data of the
State Statistics Committee, we can say that the
production of electricity in the country in
January-December 2023 was 27 billion 561.5
million kWh, which is 1% more than the
previous year, and the production of commodity
electricity was 26 billion It was 0.7% more,
making 636.1 million kWh. According to the

obtained data, more than 1 billion m3 of gas will
be saved at the expense of 1800 MW wind and
solar power plants, which are planned to be put
into operation by the end of 2026. In 2030,
another 5 GW of "green™ production capacities
will be put into use, and at the initial stage, 4 GW
of these volumes will be exported to Europe via
the Black Sea, and 1 GW will be exported to
Turkey and Europe via Nakhchivan.

The economic potential of renewable energy
sources is estimated at 27 GW, including 3000
MW of wind energy, 23000 MW of solar energy,
380 MW of bioenergy potential, and 520 MW of
mountain river potential. In addition to
renewable energy sources, efficient use of
alternative energy sources is of great
importance. Studies show that the use of river
water energy available in Karabagh and
liberated territories can play a key role in this
direction.

Let's consider the mechanism of using the
energy of existing river waters in Karabagh and
liberated territories.

Flow kinetic energy should:

Wkin =22 (1)

When the water of the rivers is cut off, the
water of the river turns into a lake. At this time,
the flowing water converts its kinetic energy into
potential energy. In this case, the source of
potential energy is created:

Wpot = mgH (2)

here:
m — amount of water,
kg; g-free fall acceleration, m/sec2

[=}]

Scheme 1. The scheme of a medium-power HPP with a dam:
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1-lake water, 2-dam, 3-pressure pipe, 4-turbine, 5-generator, 6-transmission pipe, 7-pressure

regulator.

H is the height difference between the bottom
and the level of the water. In other words, it is
the height of the lake.

As a result of the research, it can be
concluded that their power is usually less than 5
MW. HPPs on rivers are built both with and
without dams. In HPPs with dams, the dam
prevents the flow of the river. Running water
creates a lake. That is, it creates a potential
energy source. At this time, the kinetic energy in
the turbine shaft is converted into mechanical
energy. Due to that energy, the shaft of the
generator is rotated on one shaft with the turbine.
As a result, electricity is produced. This process
is performed according to the following

1

==l

schemes. As a result of stopping the flow rate of
the river in hydroelectric power stations with
dams, the flowing water forms a lake and
becomes a potential source of energy. It is from
this point of view that the potential energy of the
water is converted into kinetic energy and that
energy is transferred to the shaft of the turbine.
At this time, the kinetic energy is converted into
mechanical energy in the turbine shaft.

HPPs installed on rivers HPPs without dams
are built in the fast-flowing part of the river. At
this time, water is collected and its kinetic
energy is transferred to the shaft of a turbine
through a pressure pipe. The shaft of the
generator is rotated and electricity is produced.

T

?B??E

Scheme of a small powerful HPP without a
dam
Already today, Azerbaijan is known for
its rich energy resources. At the same time, the
use of renewable energy sources in the country
has always been in the center of attention.

1400000
1200000
1000000
800000
600000
400000
200000

Retail turnover, thousand manats

0

0,0 50000,0

The price of industrial production in the
economy of Karabakh determined the increase
of retail trade turnover in the region. These can
be seen more clearly from the graph below

y = 2,8569x + 617081

R*=0,8135
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Chart 1.2. Dependence between the price of industrial production and retail trade turnover in

Karabakh economic region

Source. compiled by the author based on the
data of (8).

As can be seen from the graph, there is a

high correlation dependence expressed by the

44

linear regression equation y = 2.8569x + 617081
between the price of industrial production and
retail trade turnover in Karabakh economic
region (R? = 0.8135).
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If we calculate the coefficient of elasticity
according to the coefficient of the free variable
in the relationship equation and the average
values of the cause factor and the result factor
for the studied periods, we will get the following
result [4].

E a; XX 2,8569 x 128512,2

Ty T 984229,2

= 0,37303

According to the elasticity coefficient, a 1%
increase in the price of industrial production in
the Karabakh economic region results in a
0.37% increase in GDP.

In addition, a number of works are being
carried out on the evaluation of the possible
potential for electricity production from
renewable energy sources and the steps to be
taken and measures to be implemented in order
to use this potential. 8 areas have been selected
in the direction of identification and
prioritization of areas with the potential of
renewable energy sources.

Appropriate measures are already being taken
regarding the implementation of pilot projects in
the 3 selected areas. Compared to wind energy,
it is planned to implement projects in the regions
in the next years to use the potential of solar
energy available in the entire territory of the
country, to use land unsuitable for agriculture,
and to distribute electricity generation capacities
on renewable energy sources. Work is being
continued in the direction of investing in
selected and prioritized renewable energy
sources in areas with high potential through an
auction.

Based on the analysis, it was estimated at 35
GW in the shallow water basins of the Caspian
Sea and 122 GW in the deep water basins.
Effective use of this existing potential will create
new jobs, as well as opportunities that add value
to the country's economy. In addition, on August
2, 2022, a decision was made to allocate a loan
package  from International Financial
Institutions in the amount of 114.2 million US
dollars for the 230 MW Garadagh Project to be
built in Azerbaijan by the "Masdar" company.
With this, EBRD - 21.4 million US dollars,
ADFD - 50 million US dollars, JICA - 21.4
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million US dollars and ADB - 21.4 million US
dollars will be allocated[9].

According to experts, depending on the
geographical position of the place, the seasons
of the year, the change of received energy and
the position of the Sun in the sky, the position of
the solar panels changes around both the 1st and
the 2nd horizontal axes placed perpendicular to
it, ensuring that the rays always fall at right
angles to the surface of the panels during the
day. is obtained at the expense of.

As mentioned, the position of the Sun in the
sky varies depending on the seasons of the year
and the hours of the day in each area, regardless
of its geographical position, except for the areas
around the equator. It is from this point of view
that the energy of the Sun's rays falling on any
area changes in different seasons. In order to
obtain maximum energy from the rays falling on
the solar panels, the rays must always fall on the
surface of the panels at an angle of 900.

As a result of the analysis, it can be concluded
that it is necessary to change the position of the
solar panels in one direction or another
depending on the position of the Sun in the sky
and ensure that the rays always fall on the
surface of the panels at an angle of 900.

The device works as follows. In order to
obtain maximum energy from the Sun in any
area, the unit's solar panel block (1) is positioned
and activated according to the position of the
Sun in the sky. The parameters of the electric
energy received from the conversion of solar
rays are constantly measured through the block
(5) and the value of the maximum energy
corresponding to the noon time is stored in the
memory block (12). The sun is recorded by the
block (11) that measures the power of the
energy, the energy storage of the car is done with
maximum values, the difference signals
obtained by the car transmit proportional signals
to the inputs of the blocks (6) and (7). The sun is
recorded by the block (11) that measures the
power of the energy, the energy storage of the
car is done with maximum values, the difference
signals obtained by the car transmit proportional
signals to the inputs of the blocks (6) and (7).

The need to change the position of the solar
panels around the 2nd horizontal axis means
ensuring that their surface is directed at right
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angles to the sun's rays in different seasons and

places.
Thus, maximum efficiency in energy
conversion is achieved due to light rays

constantly falling on the surface of the panels at
a right angle during the day.

Such an approach makes it possible to
achieve high efficiency in the work of energy
converters, taking into account both the
geographical location, seasonal changes, and the
hours of the day.

In particular, it should be noted that Zangilan,
Jabrayil, Gubadli and Fuzuli are very suitable for
implementing solar energy projects in the
territories freed from occupation. Thus, the solar
energy observed in these areas is the second
most favorable region in the country after the
solar energy observed in Nakhchivan MR.

Based on the preliminary studies,
comparative analysis of topography, climatic
conditions, proximity to the grid, energy
production potential, transport infrastructure and
other technical factors, the area of Jabrayil and
Zangilan regions was considered suitable for
solar energy projects. Thus, it can be concluded
that the adaptation of the country's energy
economy to world standards and the application
of international standards will help to determine
the economic-ecological and social efficiency of
the energy sector and will create the basis for the
correct formation of the country's energy
strategy.

The result

At a time when the demand for the use of
alternative and renewable energy sources is
increasing, it is important to evaluate the high
potential of these sources in Karabakh and the
territories freed from occupation and to use them
effectively. will play an important role in the
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formation of the product price. Thus, as a result
of the reduction of overhead costs due to these
sources, the price of the product will have a
positive effect on the increase in the volume of
trade turnover by increasing its competitiveness.
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Paruma Hypanu HYPAJIMEBA KbI3bl K.3.H, JOLEHT.
Azep0aiimkanckuii ['ocynapctBennbiii YauBepcuteT Hedranoit [IpombinienHocTH, Kadeapa
«9KOHOMHUKA MPOMBIIIIEHHOCTH»

3KOHOMMYECKHWI MOTEHIUAJI D®PPEKTUBHOI'O UCIIOJIb30BAHUS
AJIBTEPHATHUBHBIX U BO3OBHOBJIAEMbIX HCTOYHHUKOB SHEPI'MU B
KAPABAXE U HA OCBOBOXJAEHHBIX TEPPUTOPUAX

Pesrome

B craThe mmpoKo OCBEIIEHBI BOIPOCH! HCIIOIB30BAHMS AIbTEPHATHBHBIX U BO30OHOBIISIEMBIX
HCTOYHUKOB DHEPrUM. 37€Ch ObUI IPOAHAIM3UPOBAH M OLIEHEH JKOHOMUYECKHI MOTEHIMAI
TbTCPHATHUBHBIX M BO300HOBIIIEMBIX MCTOYHHUKOB SHepruu B Kapabaxe M Ha OCBOOOKIECHHBIX
TeppuTopusx. B pesynbrare mccrnenoBanuil ObUIO YCTaHOBJIEHO, YTO BOJIbI pek B Kapabaxe u Ha
OCBOOOXKJICHHBIX TEPPUTOPHSIX O0JIAIAI0T CIIOCOOHOCTHIO CO37aBaTh IMOTEHIMAIBHBIM HCTOYHUK
SHEPruH, MO3TOMY OHU OyAyT UrpaTh BaXHYIO pOJIb B MPOU3BOJACTBE BO300HOBISIEMON
AJIEKTPOIHEPTUH HA ITUX TEPPUTOPUSIX.

Bce 310 Oyzner onpenensaTs pealu3anuio MaclITaOHBIX WH(GPACTPYKTYP-HBIX MPOEKTOB BHYTPU
CTpaHI)I n B pGFI/IOHe B LCIAX YBGJII/I‘IGHI/IFI 3HepFeTI/I‘~IeCKOFO IIoTCHOHajIa CTpaHLI 1 IIOBBIILICHUSA
KOHKYPEHTOCTIOCOOHOCTH 3TOM OTpaciu B OyayIIeM.

KuoueBble ciioBa: AJIbTEpHATUBHBIE MCTOYHUKH IHEPTUHU, MPOU3BOJICTBO JIICKTPOIHEPTHH,
BO300HOBJISIEMbIC HCTOYHUKH SHEPTHH, THIPOIHEPTeTUKA, COJTHEYHAS YHEPTHUs, YHEPTHS BETpA.
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ECONOMIC POTENTIAL FOR THE EFFECTIVE USE OF ALTERNATIVE AND
RENEWABLE ENERGY SOURCES IN KARABAKH AND THE LIBERATED
TERRITORIES

Summary

The article widely covers the use of alternative and renewable energy sources. Here, the
economic potential of alternative and renewable energy sources in Karabakh and the liberated
territories was analyzed and assessed.

As a result of research, it was found that river waters in Karabakh and the liberated territories have
the ability to create a potential source of energy, so they will play an important role in the production
of renewable electricity in these territories.

All this will determine the implementation of large-scale infrastructure projects within the
country and in the region in order to increase the country’s energy potential and increase the
competitiveness of this industry in the future.Economic potential for the effective use of alternative
and renewable energy sources in Karabakh and the liberated territories

Keywords: Alternative energy sources, electricity generation, renewable energy sources,
hydropower, solar energy, wind energy.
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