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Summary.The paper aims to identify potential wind energy fields of Azerbaijan using <
based spatial multiriteria analysis method. Also it is possibbeprevent material and time loss
calculating the amount of electricity generation through this method. Accurate determinatic
areas where wind turbines will be installed is an important criterion affecting the energg-
tion amount of electri stations. Based on the principles of location selection of wind tu
important conditions such as infrastructure, the impact of turbines on the surrounding ase
Keywords:renewable energy | imity to residential areas, the wind regime of the potential regions were asdgssielks facto

sources, wind energy, such as investment cosiperatingcost, power factor and operating life which determine the
environment, potential areas,| of energy production in wind turbines were also analyzed. The Republic's technical winc
cost of electricity potential has been estimated around the amoiu8.000 MW. In terms of location selectionmp

ciples for wind power plants meteorological indicators of wind potential areas were anal
the GIS multicriteria decision analysis method and as a result the acreage of the most te:
suitable aeas was determined as 1143%kbepending on the wind speed and power dens
these designated areas the possible electricity generation amount was calculated as 4.2 b
by modeling through the opesource System Advisor Model (SAM) applicatiorhis volume i
equivalent to 17% of the country's current electricity demand. Moreover, the electricity gel
value of wind farms will be installed in these areas equals an average of $ 0.037 per kW
promotes the widespread use of wind tuesito prevent environmental pollution.

© 20Earth Science Division, Azerbaijan National Academy of ScierAdesghts reserved.

1. Introduction this, the volume of carbon dioxide in the gas comp

Wind energy sources which are a clean and isition of the atmosphere has increased above normal
exhaustible source will be the main source in thend caused some differences in the reflection of the
electricity generation sector of the future for a longun's raysin particular this leads to global climate
time. Global warming due to the increase in thehange by creating a greenhouse effect (Makhm
number of harmful gases (GOCO, and NG) in dov, 2006). Although these indicators are the main
the atmosphere and the greenhouse effect are céactors, on the contrary, the effects of natural factors
sidered as the ggest environmental problem in theon climate chage have also been suggestétie
world. The mosiappropriate method to reduce thigncrease irgases that create heat effect does fot a
problem is to give priority to renewable energyect heating in the atmospherg€apitsa, 2003) The
sources such as wind energy because the totatearcher has claimed that the increase in the te
amount of carbon emissions released into the @erature ratio led to a further increase in the volume
mosphere has increased to high rates. However, thiesuch gases. Based on the analysis of botm-scie
World Meteorological Organaion (WMO) has tific claims about the rise of global temperatures it is
reported that globally averaged moentrations of possible to argue that both anthropogenic and natural
carbon dioxide (Cg reached 407.8 parts perlmi factors influence climate change. Besides, thése e
lion in 2018, up from 405.5 parts perlticn (ppm) fects occurred simultaneously and mutually with
in 2017 (The state of gachahericausing the.annual avér&gé temperature to

Greenhouse gas emissions in Azerbajani s e t o (Pdrterettl., 20198 ° C
amounted t029.8 million tons of C® equivalent A.S.Ayyubov and G.A.Hajiyev (1984) have
(Environment 2019). Aszaeeasuit ofisjudien climate resources and factors affecting the
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climate of Azerbaijan in detail. The meteorologicatonsideration the research theories of wind turbines.
data of Azerbaijan and the wind speed data calculddowever there are many criteria that determine the
ed by the reseahners have been compared. Asea r choice of location for wind farms. The mosh-i
sult, it was concluded that climate change has gortant ofthese criteria is to make a detailed analysis
impact on Azerbaijan's wind regime. Based on thef spatial data collected in Geographic Information
analysis of the data between 1970 and 2015 im coSystems to determine suitable installation locations
trast to the current temperature increase in th@-coudor wind turbines. Also the opesource System @
try the windy day intesity has shortened and thevisor Model (SAM) application was used in addition
annual average wind speed has estimated to decretasthe appropriate formulas to identify wind potential
among 0.5 . 8§ m/ s (Obser vat@easnal materials ..,
19902015) These analyses also include A.AMa
datzadeh’”s (1973) resear 2Materialsandimethodse at her types
the Absheron peninsula, the diiect of the prevai The main purpose of the article is to identify the
ing winds and the wind regime. most suitable locations for the installation of wind
As a solution to the climate change problemf&arms in the wind potential regions of the country.
mentioned above, clean energy technologies needRor this purposavind meteorological data (1990
be developed rapidly. For this the potential ef r 2015) literature sources were examined, appropriate
newable energy sources should be determined ammbgrams and formulas were used. In order the wind
their methodsf use should be researched. Of thed@rbines to work efficiently wind speed, the intensity
N.A.Yusifbayli et al. (2018) have developed a modadf windy days, and high wind power, as well as-co
that determines the dependence of vertical axis tuditions of reliefand infrastructure must be at arce
bines from the power density of wind in electricitytain level. Based on these requirements the waad r
production. Also SH.C.Shahbazov, [.M.Yusubogime of Azerbaijan was systematically analysed and
(2018) determinedhat the main factor determininggrouped according to wind speed indicators. In
efficiency in electricity generation depends on rotaierms of the environmental impacts of wind farms it
diameter. Y.R.Abdullayev et al. (2018) investigateds impossible to istall wind turbines in all potential
ways to improve the design and efficiency of ivertareas. For this purpose these exceptional amas r
cal axis wind turbines. quire to be determined to calculate the wind power
There are the following examples of thepli  generation capacity of the country. A mudtiteria
cation of a multicriteria decisioamaking method decision analysis method was created in a GI$env
(MCDM) in the study of the most suitable sites foronment using dnd use, mvironmental protection
the construction of wind farms. Thus, J.P.Huang a@nd metrology maps of the country to determine the
al. (1995) tried to determine the best method &y utechnical potential of wind energy areas and tHe vo
ing various MCDM such as ELECTRE, AHP, andume of electricity genetion.
TOPSISto estimate the optimum locations a-r In this study the Gl®ased multdecision anla
newable energy stations. E.Georgopoulou et alsis method has been used in the seleatibloca-
(1997) advantages and disadvantages of useag tions for wind power plants. At the same time Imat
newable energy in Greek islands have investigatednaticaistatistical, systematic analysis and mede
using the Electre Il method. Also, M.Beccali et alling methods were used. Three different data types
(1998) have used multi-criteria decision analysis were used in the study to identifytpntial energy
system to evaluate various energy alternatives regions. These data types are the following
Italy. In addition H.R.Quijano et al. (2012) presented Land use of the regions, relief of the areas, etc;

a tool called MODERGIS to simulate current nene Meteorological condition of the regions;
able energy planning in the future according ta-var Environmental impacts of the power plant.
ous sustainabilitycriteria. With this method theer By analyzirg these 3 different databasdle

search area is first classified according to the win@dlS environment maps showing the areas suitable
energy potential and then the possible locations féor the construction of wid power plants were er

the construction of the wind power plants are deteated. During the study satellite images and online
mined. For example, considering the environmentataps (Basemap) in the Digital Terrain Modeladat
constraints tadentify potential locations for wind base were used to obtain the necessary information.
farms, the suitability indexing and economic feasFirstly the data obtained from the Digital Terrain
bility studies of wind fields were carried out usingAnalysis database were transéd to the WGS84
multi-criteria analysis in the ArcGIS environment39N coordinate system, and the slope and direction
(Al-Yahyai et al., 2012). GHpased multcriteria of the area examined with the vector of the maps
decision analsis method has been used to determingere determined. Grid Analysis was used to dete
the most suitable installation location by taking intanine the meteorological conditions of potentia-ar
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as, and the identified intermediate wed were - Ayyubov, 1997). However there are offshore Beeez
cessed in raster format where distance analysis waisds that cause to form air masses on various sides
performed. However in determining winebtpntial of the peninsula under the influence of the Caspian
areas criteria such as access roads, residential ar&es. As a result of this circulation medium and high
power lines and protected areas were analyzed in sgeed winds occur on the Absheron peninsula. In the
GIS environment by the cartographinethod. For Caspian Sea and in the coastal areas oAlisheron
each category of data the reclassification ysial peninsula winds of more than 25 meters per second
was done using the ranges shown in Tables 1 andaBe formed with an average of-32B days a year.
and the maps were compiled graded as besiapprherefore it is necessary to use highality wind
priate and least suitable. The basic data of &e iturbines at the stations planned to be installed in
gions are reviewed in the GIS environmantl sg- these regions. These areas include Piral@hilov,
tematized according to the purpose and then tRaita, Sumgait, Shubani, and Bina stations with-ave
analysis of the location of the wind turbines is1co age annual wind speeds exceeding 5.5 m/s (National
tinued with the proposed MCDM methodology- F Atlas: Azerbaijan Republic, 2014).

nally the figures obtained by using the model Another high potential region of Azerbaijan is

weighted overlay method are-egaluated. the southeastern part of the Nakhchivan Aaton
mous Republic. Té geographical location of &N
3. Analysis ard discussion khchivan has led to the formation of strong winds in

The Caspian Sea and orographic structure of thige region as a result of the combination of twe di
Great Caucasus Mountains perform a pivotal role tinct air currents. These winds are mostly cold arctic
the formation of the wind regime in the Republic ofvinds and warm southern winds of tropical origin
Azerbaijan. So thathe Greater Caucasus mountaingAyyubov, Hajiyev,1984).
not only obstruct the northern winds (&ri), also The analysis of the average annual wind flow
cause the winds to the east direction. At the sanrends of both regions shows that 85% of the north
time the soutkeastern part of the country is mainlywinds dominate the Absheron peninsula and 90% of
under the influence of the southern winds (Gilavathe southeast winds dominate the Nakhchivar A
in the summer months (Madatzadeh, 1973pnomous Republic (Fig.1).

Sumgait Chilov : —

Fig. 1. Wind rose of Asheron peninsula and Nakhchivan AR (Shikhlinsky, 1978)
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The annual average wind speed is around 3sfruction of five wind farms in 2068015. Wind
m/s in Sahukhand Goranboy regions which are inpower plants started to operate from 2009 artd pr
the third place according to the wind speed distrib duced 130 million Wh of electricity until 2019 in
tion of Azerbaijan (Fig. 2) (National Atlas: Azeiba total (2014, 2015, 2016 energy efficiency report,
jan Republic, 2014). Due to the low wind speeds 017; 20152018 strategical plan, 2015). According
these areas the power generation capacity of wital the country's wind energy tariff revenue from
farms will be around 106@50 Wh/ni. The total wind power sales has been only 7.15 million AZN.
wind energy potential area tifis region is estimated Azerbaijan's total wingbower potential hasse
to be 1380 krh The average wind energy density igimated to be aund 00 MW (Reports on the
417 WIn¥ at a relative height of 100 meters (Globalorks in the field of energy, 20:2019). Currently
wind atlas, 2019). As it seems the wind energy-deonly 2.08% (62.4 MW) of this potential is using as a
sity is below average in these regions for the Instgpower source. Whereas it is possible to generate 6.3
lation of wind power plants. This leads to a decreasdlion kwWh of electricity by tilly utilizing the exis-
in the capacity factor of wind turbines duringemg» ing potential (Average capacity factor 24%). The
tion. In addition as the wind intensity covers 4110data of the country's wind regime demonstrators, the
125 days of the year, the operation of power planEwironment Atlas and the Global Wind Atlas were
becomes economically inefficient in these regionaralyzed to identify possible installation areas of
(Ayyubov, Hajiyev, 1984). Note that for the moswind stations across the cdon For the wind tuo
efficient operation of wind stations the wind deawsi bines to start operating the polygons have drawn in
should be an average of 8 m/s. This rate is equalttee GIS system of the areas with a minimum wind
the energy production of 80 Wh pef area. speed of over 3.5 m/s, and the areas of the general

The share of wind energy in Azerbaijan's totgbotential were collected. Including exceptional areas
electric production was 0.32% (82.7 million kWh) inthe total area of these reg®has been calculated as
2018. Besides, the electricity generation rate frof621 kni (Fig. 3). These areas include approx
renevable energy sources reached 8.1%e(energy mately 3900 krhof the Absheron Peninsula, 1200
of Az e r,t201B); Bhe Azerbaijani gover km? of the Caspian Sea, 521 kwf coastal areas of
ment has invested 164.3 million manats for the-coAras in the areas of Julfa and Ordubad.
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Fig. 2. Wind map of the Republic of A&zbaijan (10 metr altitudg) Ob s er vat i ona 1-20bp t er i al s
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Fig. 3. Distribution of regions with wind energy potential in Azerbaijan by the density of wind power (50 m altitude), (Global wind
atlas, 2019)

The potential wind areas in the Caspi@aa logical data potetial areas were investigated in
include the offshore coastal areas of the Absher@tcadance with the installation principles of wind
Peninsula and the Khizi district. The average winturbines in the plinth created for power plants. The
energy density of the selected 5100%kpotential main purpose here is to identify geographicht o
areas has determined as 570 Watt pébased on stacles, legal restrictions, national parks and other
the data provided by Global wind atlas. Howeveprivate areas to identify technical potential areas
it is impossible to build wind power plants in all(Chaouachi, 2017). For this aspect a geographic
areas with wind potential in terms of the enviro information database has been created in the GIS
mental impact of turbines. Contrary to the overakknvironment to identify excluded areas. The zones
potential of wind there are some indicators baseauf wind potential were analysed in detail from the
on the seletion of the most appropriate places fompoint of view of the principle ofdcalization of
the esablishment of wind stations. Economicallywind turkines throughout the country. As a result
it is more convenient to install wind turbines inthe number of areas with high winatpntial has
open areas with an average annual wind speed obeen determined: 58 onshore and 5 in the offshore
minimum of 3.5 m/s and more than 200 windyFig. 4). The total areas defined are 1143 km
days. During the selection of areas for the lestacluding 883 km on land and 260 kAoffshore. In
lishment of wind powe plants in terms of eif addition the windenergy potential of the I&:
ciency it is more stiable to install wind turbines sheron geographical region includes 72% of the
on the shores of the sea, on open terrains and tt@muntry's total potential. As an example of these
mountain slopes. The identified areas showd | areas we can show the nearby fields of the esettl
cate outside the settlement areas, close to theents of Yeni Yashma, Gilezi, Turkoba, Turkan,
highways and electricity grid. #ough wind Pirallahi, Qobu and Pirekeshkul (Fi4). Based on
power plants should be installedteide protected meteoblogical measurement data of these regions
areas and settlements. Besides, the effects of wiitdwas determined that the average annual wind
stations on the landscape of the area, birds'anigrspeed is 8.7 m/s and the wind energy density is

tion routes and biologically sensitive areas shoult046 W/nt (Obs e r vat i onal mat er i

be considered. 2015). These indators are evaluated at medium
A foundation for wind @irbines has beense and hidh-efficiency rates while choosing a place

tablished in the opesource System Advisor for the installation of wind turbines.

Model (SAM) for the establishment of power Since the technical characteristics of wind

plants in high availability areas. Within the scopéurbines are individual the best performance wind

of the “SAM 18. 117” por ospaed immadern wing turbihes camlee tegual to or
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less than 8.0 mk. Thus wind pwer plants can tutes 260 kra(Fig. 4). Wind turbines with a rotor
achieve electrical power generation at maximurdiameter of appraxately 100 meters should be
power. Based on this, the areas in this ratio windstalled for the eftient operation of wind farms
potential across the country are only available im these areas because at this altitude the average
the Absheron Peninsula, Julfa and Ordubad rannual wind speed is high and equals 8.9 meters
gions. In addition the days when wind speeds aper second (Obseatio n a 1 materi-al s
between 8.1 m/s establish 25% of the annuaR015).
windy days in these regions (Madatzadeh, 1973). Using the opersource SAM program several
The southern slopes of the Julfa and Ordubamulation models have been created as amexa
regions of the Nakhchivan AR and the areagle to determine the possible annual production
around the Aras River have high wind ener@y p volume through wind farms in potentially windy
tential. As a result of auresearches to select sui regions. The main purpose here is to fihd teh-
able places for the location of wind power plantsive height of the wind turbines to determine the
23 optimal paygons were identified in the region.optimal energy production volume. Besides the
As an example of these fields we can show fieldsnergy production volume depends on the size of
near t he settlement s 6hé aredsargquired for thecinstalkation oVwind-tuv e r
Sabirkend, Dize, Gulustan and iINem (Fig. 4). bines. Thus the areaquired for a 5@meter wind
The possible total area for the installation of windurbine is 1963 i However due to the turbulence
power plants is limited to 152 knin this region. effect of the winds, the space required for & tu
The wind power density of the region varies-b bine is theoretically about 3 times larger than the
tween 720 and 1160 WA(Global Wind Atlas, rotor blade diameter, so the turbines do not affect
2019). The wind density of these areas wasrdeteach other and the wind gty regains maximum
mined It was analyzedhat turbines up to 600 kW energy paver until it reaches the turbine. In this
capacity have optimum indicators for instilbn.  case it is possible to calculate that the coverage
The wind energy potential of the Caspian Searea of a 2 MW wind turbine is equal to 6078 m
constitutes 28% of the country's total wind energgRagheb and Ragheb, 2011). However it is poss
capacity. The northeastern part of the Absherdnle to install wind turbines with a capacity of 4.0
peninsulaand the seashore of Khizi district are théW per kn¥ in gereral. Even if the wind speed
most suitable areas for the installation of winaxceeds the rated speed, the maximum amount of
turbines. Five regions have identified for thenge energy produced by the wind turbines canmnot e
eration of electricity from wind energy in the €a ceed the predicted theoretical power.
pian Sea. The total area of these regions ¢onst
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Wind turbines start working when the windmost obvious wind turbines were analyzedmeo
speed is 3.5 m/s and the operation stops automaiared to the wind regime of potential areas (Wind
cally when the speed exceeds 25 m/s. Howeverrbine models, 2019). As a result it was concluded
when the wind speed reaches 8 m/s wind turbindéisat the instalition of wind turbineswith a rotor
generate electricity at maximum power and thiblade diameter of 280 meters in Nakhchivan, 30
power remainsunchanged even if the wind speed0 meters in Absheron and -800 meters in the
rises to 25 m/s (Fagiano, 2009). Also wind turbineSaspian Sea will be effective in terms of energy
generate 20% more electricity at 100 meters altproduction efficiency (Table 2). For example,
tude compared to 80 meters in the same area (WIAWNT-27 (diameter 27 m, 275 KW), Vestas V47
turbine models, 2019). In addition to this info 700 (dianeter 47 m, 700 KW) and Siemens SWT
mation more comprehengiwesearch is needed toOffshore (diameter 93 m, 2.3 MW) wind turbines
determine the technical wind potential areas. Faare the most proper turbines for installation (Wind
this purpose it was tried to determine the windurbine models, 2019). Based on the technicat-cha
speed and wind density of potential areas for thecteristics of the noted turbines the possible amount
installation of wind turbines. Thus using theoge of electricity gemration was calculated through the
graphical information system and m@ppriate fo- relevant formulas and dwofare.
mulas the number of turbines and electricity gene By dividing the measure of wind potential areas
ation that can be installed in potential areas hasto the area covered by 1 wind turbine it imn€o
been calalated according to the diameter of thecluded that the number of turbines that canrbe i
rotor (Table 1). Here wind speed, wind energp-de stalled was 5927. This is equivalent to 4iftion
sity and the duration of windy days are thmin kWh annual electricity generation volume of wind
factors that determine the possible energy peceduturbines with a capacity factor of 29%. This calc
tion capacity of wind potential areas. Howeveftated production volume corresponds to 17% of the
there are also mechanical power losses in the- geaountry's current electricity demand. This ratio will
box, generator and converter during the operatiactcur as a result of the full use of the cfied tur-
of wind tubines. These are the main features th&ines based on the technical specifications of the
affect the capacity factor during power geasteon wind turbines with three different sizes and power
in the power station. As a result they cause the cfactors listed in Table 2. Additionally it is possible
pacity factor of wind power plants to decrease up to determine the value of electricity produceaneo
29% in energy production. Regardless of this evgrared to the amount of investment imditurbines.
this rate is around 180% in wind power plants Thus the cost of 1 kW wind turbines is $ 1500 which
operatng in Azerbaijan The aergy of Azerbaijan will be equal to $ 75 per year during 20 years of use
ey, 2019 . (Murdock et al. 2019). The annual power generation

capacity of the 1 kW turbine is around B5KWh

Table1l (C.F. 29%). In this case cost oklectricity will be
_ _ _ _ approximately $ 0.030 (75%$/2540 kW). However
Wind power generation depending on rotor diameter onjy 699 of the investment for the installation of
(Wind turbine models, 2019) wind power plants belong to the turbines (Ragheb
and Ragheb, 2011). In addition to the installation of

Rotor | Turbine | Wind d;g?ty 533334 pm(i wind turbines there are infrastruatyrtransformer,
diameter| coverage| speed ofair | lion KWh insurance, operation, annual maintenance and other
(meter) | area | (MS) |,0ma| (CF 29%) | CcOsts. Allthis increases the production cost of 1 kw

30 706 45 1.10 10.5 of wind energy by 21% to $ 0.037, regardlessrof a

50 1963 55 1.16 56 other unmeasurable spending. Despite this the

80 5026 7 1.21 309 wholesale price of 1.0 kWh wind powesrfenergy

producers has set at 0.032 USD in Azerbaijarr-(Ta
As a result of all these analyzes the mostasuiti f fs ..., 2017). To this end

ble total area for the installation of wind powetise of wind energy must be stimulated. In addition
plants was determined as 1143%im Azerbaijan. Azerbaijan must fulfill the commitments set out in
The annual average winspeed of these definedthe Paris Climate Agreement in order to rezlca-
areas varies between 3.5 m/s and 7.5 m/s. I+ addon emissions and keep up with developed countries
tion to the definition of potential areas it is nece in the field of sustainable energy use (Paris &gre
sary to select wbines with characteristics suitablement, 2015). However the intensive use of remew
for the wind regime of the selected regions & d ble energy resources in the country will lead to the
termine the wind energy pduction volume. For development of different aspects of the greemnec
this purpose the technical characteristics of th@my respectively.
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Table 2
Wind energy potential areas by regions in Azerbaijan

. . . . General wind| Technically |Required are| Projected | Energy prod.

Wln((je;[urt)nnes eri pigtnmSUal potential potential aeas| for a turbine| number of KwWh
g 9 areas (k) (km2)| (m2)| turbines | (C.F.29%)

AWT-27 (m) Nakhchivan 521 152 2381 1165 430
Vestas V47 (m) Absheron 3900 883 1476 4181 2 200
S'emens( rﬁ)w T283 Caspiansea| 1200 260 6793 526 1470
Total 1295 567 763 10 830 5927 4200

4. Conclusions plants. These areas include the Absheron ecornomic

As can be seen many criteria play a role @& d geographical region, the Nakhchivan Autonomous
termining the position of a wind farm. Using the Republic and the Caspian Sea coastal areas of the
multi-scale decision making a feature of theoGe Khizi district.
graphic Information System, the data collected on It is possible to generate 4.2 billion kWh of
each criterion were evaluated together. In line withelectrical energy by making full use of the wind
this goal ares suitable for the construction of wind potential in the designated areas. This is equivalent
power plants have been identified in potented r to 17% of the country's energy demand. The cost of
gions to be examined through GIS mugitiale dee  wind power generation was calculated as $ D.03
sionrmaking studies. In addition to ArcGIS and per kWh. However an area of 30 hectares including
SAM programs by analyzing wind meteorological almost all the infrastructure is needed to build a 100
indicators, related litature sources, and various MW wind farm. With this in mind it is possible to
maps it has been determined that high wind pote build a large number of power plants in the country
tial areas of Azerbaijan are 5621 km with different wind turbines with a capacity &00

As a result of the research it has beenrdete MW. To this end a number of programs should be
mined that after excluding unusable areas in termgmplemented to promote the widespread useeef r
of the installation principle of wind turbinégs621  newable energy sources to increase the number of
km? total areas are technically suitable for the-co wind turbines installed throughout the country and
struction of only 21% or 1143 Kmwind power prevent environmental pollution.
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tdLe3gnprpo cTaThUm ABIASEeTCS BHSIBICEHHE NOTEHINHUAIbHBX BETDPODIHE |
MeToOga MNpPOCTpPaHCTBEHHOTIO MHOTOKpPHTEpPpHAaIbLHOTIO AaHalXlu3a Ha OCH
NpeIOTBPAaTHUTHL NOTEPHUH MATETPHATIA KOBIPEOME HBAa IFHEaOaTkHBaeMOHd »5iae
obnacrTei, rane OyayT yYyCTaHOBIEHHB BeTpsAHBEe TYypOUuHE, S BRESFEETCS I
MOH ODHEepPruHm Ha OHDIEKTPHUYECKHUX CTAHONMNDUNOITDAKEHUHNC BE@IP IHRXIPYFP QH
HB TAaKHeEe BaXHBHBE YCIOBUSH, KakK HUHOGpacTpyKTypa, BIUSSHHUE TYyYpOwUH
BETpPOBOMW pPEeXHUM MHNOTEHNHUAIbHBX PpPEeTr HOHOSB. KpomMe Toro,seb BRBIT PO P O a
T B, 3 KCcNaAyaTalOHUOHHBE pacxol/mqs, KO3 pbHOHUEe HT MOMHOCTH HU pc-pOK CI
ruiu B BETpPAHBX TypOumHAaX.

TexHUUYEeCKHUHN BeTpPOODHEpPreTHUYECKUHN MOTEHNONHUAN pecHNyOTHKHE- OLEHH
OMBH HE€ BO3 MOXHO YCTAaHOBHUTZB B 03 aB CBEOX3 JNCONTCETHBIMMSAA JIHbAH BIOXK P3 YOORIAAKXIRYHIG C D € 1
TM3a MHOTOKpPpUTEepHUanbHBX pemeunuin [[UC O6bx1 cagenmnadH BBBOJI O TOM,
K R B 3aBHCHMMOCTPEpAaOH UOROPHOTHHUBBDIUNHOCTHU B OHTHUX 0003 HAaOWE HHBHBX
SHeprum OBHIO paccuyumMaHIoyTEaMK Mda2anuppiBEalKBy ¢ Hcmonbrp30BaHHEM I
( SAM) C OTKPBTBHM HCXOITHBM KOIXOM. eFTo0o Tc moploEeaM HIAK BIWIBEAKITCPHOTICHHE P Ir 7n
TOT O, CTOMMOCTSH BHBHPAaOOTKH OHINEKTPODHEPIrHUHU BETPSAHBMH HIEKTPOC:]
ypoBHe O0.037 neinn.uatOUAnoaco®BTrByeT mMHPOKOMY HUCIONOTBP ODBAHAHMI 3B
rpsis3HEeHHUS OKDpPpYXarwmeid cpeaBs.
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X dash. Mogdo GISosad 1okams a 1 meyad x lizametadundan igifado ecbrok Azorbaycan 1 ntergiaol lokketiegetik saho-
lorin i oyyahnlosdirmok mogsodi dasyi 1 r .danBavay b ula elektik énejisinin isehsal lcmini hesadamada madli va vaxt
itkisinin qag sin 1 ma d kidmi r lok t&hinlorinin qur al glacag 1 loyinednq i q oyymnilosdirilmosi elektik starsiyalarm 1 n
eneji istehsd na bsir ecbn vecib bir meyard 1 r laliklB e Idk turbinlorinin yer se minin prirsiplorine ssasanaraq, infastuktur,
turbinlorin otraf oraziloro tosiri, yas y 1 sholokina yax 1l @10 patersia 1 gddon 1 nlok dgiiini kimi vac i drtlorgqgiymotlondirilmi- s
dir. Burdanolave, Idk turbinlorinds eneji istehsd ni1 1 n ya tbyorini toyin ecn invedisiya xrclori, omoliyyat xorclor i ,  dii ¢

vo xidmot  rdati &imi amillor ds tohlil edilm i dif.

Regublikan 1 n nikt i elaliceinegetik potersid 1 3 0 0 Yar d&Eiymotbondiriimidsi r lok tukbinlorinin otr a f hitonboiri
Sobobindon  tb il ntergiaborazilordo qur alg m& 1 kil mmabgl idan, texiki cohatdon uyg u nholarim GIS naticalorinin g o- x
meyarl 1ohlili nnetodu osa da1143 kroldug u kar edilnidsi r oyyaMdiunanorazilor i nlok k rétiiidon vo g 1 ¢ 1 gsidax
ad 1 r el a onbgliSystenmAdvisor Madel (SAM) btbigi ilo modelosdirma yolu ilo mii i n  rik Enejksinin istehsal mig
da 1 4yardl kViisal olaag hesaldanm1ds1 r . oc B kahih elektik enefisine olan dleba m1 n -rb Borgbardir. Bundanasla-

Vo, buorazilordo k tok elektik starsiyalar dan elektik enejisinin istehsal dyori orta hesabla bir kVt/sa t i ¢ i n larObskid 3 7
edbcokdir ki, bu dastr a f hit n tin longnasinirkgag sin 1 ma d nii ¢kkiiturbinlorinin gen 1 stifadssinistomin edir.
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