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Annotation: This article examines the potential of using abandoned quarries for the
placement of solar power plants in urban and suburban environments. The study highlights
the relevance of integrating renewable energy solutions with the reuse of disturbed lands
formed as a result of mining activities. Special attention is given to the characteristics of
quarries that make them suitable for solar energy development, including large unused
areas, favorable topography, and proximity to existing infrastructure. The paper analyzes
different types of solar power installations applicable to quarries, such as ground-mounted,
terraced, and floating systems. Environmental benefits are discussed, including reduced
land degradation, lower dust emissions, decreased water evaporation, and mitigation of
greenhouse gas emissions. In addition, the economic advantages of utilizing quarries are
considered, such as reduced land costs and lower infrastructure investments.

Potential risks and limitations are also identified, including geological instability,
accessibility issues, and environmental constraints. The study further explores the prospects
for implementing such projects in Uzbekistan, given its high solar energy potential and
availability of quarry sites.

The results demonstrate that the transformation of quarries into solar power
generation sites is a sustainable and efficient solution that contributes to environmental
protection, energy security, and rational land use.

AHHOTauua: B daHHOU cmamee paccmampusaemcs nomeHyuasa Ucrnonb308aHUA
3a6powWeHHbIX Kapbepos 0718 Pa3MeWw,eHUs COMHEYHbIX 3/1eKMPOCmMaHyuli 8 20poocKoli u
npu2opodHol cpede. ObOOCHOBAHA AKMYAnAbHOCMbL UHMez2payuu 80306HO81AeMblX
UCMOYHUKO8 3Hepauu C MNOBMOPHbLIM  UCM0/b308AHUEM  HAPYUWEHHbLIX  3eMerb,
06pa308aHHbIX 8 pe3dysnbmame 2opHoO0obbisaroweli deamenoHocmu. Ocoboe s8HUMAHUe
yoenaemca XapakmepucmuKkam Kapbepos, Komopble 0enarm Uux pueooHeIMU 05
paseumusa CoMHeYHoU 3HepeemuKu, BKAYas Haau4vue 607b6WUX HEUCNOoAb3yeMbix
meppumopuli,  6agzonpuamHsili  penve¢p U 6bauzocme K cywecmsyroweli
UHppacmpykmype. B pabome aHanusupyromca pasau4yHble mursl  COTHEYHbIX
aneKmpocmaHyull, npuMeHsemMbiX 8 Kapbepadx, MaKue KAK Ha3emHble, meppacHsblie U
naasyyue ycmaHoeKu. Paccmampuearomcs 3Kos02uYecKue mnpeumyu,ecmed, BK/AYas
CHUXteHue Oez2padayuu 3emersib, yMeHbUIEHUE Mbl1e0bpa308aHUS, COKpAWeHUe UcrnapeHus
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800bI U CHUMeHue Bbl6pOCOB NnapHUKoB8bIX 2a308. Takxce ouyeHUBAOMCA IKOHOMUYECKUE

npeumyuwecmaea Ucrosnb308aHUA KOPbEPOB8, 8 MOM YUC/AE CHUX(EeHUe CMOoUMOoCmu 3emMau U
yMeHbWeHUe 3ampam Ha UHGPpacmpykmypy.

OnpedeneHbl B803MOM(Hble PUCKU U O02PAHUYEHUA, BK/AKYAA 2e0/102U4eCKyro
HecmabuanbHOCMb, npPobaemel O0OCMYNHOCMU U 3KOs102UYecKue o02paHu4eHusA. Kpome
mozo, paccMmampusaromca rnepcrekmussl peanu3ayuu nodobHbIX MPoeKmos 8 ycno8usax
Y36ekucmaHa ¢ Yy4émom BbICOKO20 [MOMeHYUana CcosHeyHol 3Hepauu U HaAAu4us
KapbepHbix meppumopul.

Pe3synomamel uccnedosaHuUA MOKA3bI8AIOM, 4YmMO peobpa3osaHUe KapbLepos 8
nAow,a0Ku 01a 2eHepayuu ConHeYHoU 3Hep2uu A8s8emca ycmoUlvusbiM U 3¢hgheKmusHbIM
peweHuem, crnocobcmeyrowuM OXpaHe okpyxcarouwieli  cpedbl, 3HepzemuyecKoli
6e3o0nacHocmu U payuoHas1bHOMY UCM0163080HUIO 3eMesTbHbIX Pecypcos.

Characteristics of Quarries as Sites for Solar Power Plants

Quarries possess several features that make them attractive for the installation of
solar energy facilities. First, they offer large areas of unused land that are generally
unsuitable for agriculture or residential development, reducing competition for land use.
In addition, quarries are often located near urban or industrial areas, which facilitates
connection to existing energy infrastructure. This is an important factor, as long-distance
energy transmission is associated with additional costs and losses. The topography of
quarries is also significant. The presence of slopes and terraces allows solar panels to be
installed at optimal angles without extensive ground modification. In some cases, this can
even enhance the efficiency of solar installations. Furthermore, the use of quarries does
not require the allocation of new land resources, which aligns with the principles of
sustainable development and rational land use.

Types of Solar Power Plants Used in Quarries

Depending on the condition and characteristics of a quarry, different types of solar
power plants can be implemented.

The most common option is ground-mounted solar power plants installed at the
bottom of the quarry. These systems typically consist of fixed or tracking solar panels.

In quarries with complex terrain, terraced solar installations can be developed, where
panels are placed along slopes. This approach allows for more efficient land use and
improved solar exposure. Floating solar power plants installed on water surfaces in flooded
quarries represent a particularly innovative solution. Such systems offer advantages such
as reduced water evaporation and increased panel efficiency due to the cooling effect of
water. The selection of a specific type of installation depends on geological, hydrological,
and climatic conditions.

Environmental Benefits
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The use of quarries for solar power plants provides significant environmental

benefits. First, it reduces pressure on natural landscapes, as no additional land
development is required.

The installation of solar panels can also help reduce dust generation, particularly in
arid regions. By partially covering the quarry surface, panels contribute to soil stabilization
and reduce wind erosion. In flooded quarries, floating solar systems can decrease water
evaporation, which is especially important in regions with limited water resources.
Additionally, the generation of clean energy leads to a reduction in greenhouse gas
emissions. Thus, quarries can be transformed from environmentally problematic areas into
components of sustainable infrastructure.

Economic Efficiency

The economic attractiveness of using quarries is determined by several factors.
Firstly, the cost of such land is typically lower compared to land suitable for construction.
Secondly, site preparation costs are relatively minimal.

Another advantage is the possibility of utilizing existing infrastructure, including roads
and power lines, which reduces capital investment and shortens project implementation
time.

In the long term, solar power plants provide a stable source of energy with low
operational costs, making such projects economically viable and attractive for investors.

[photo-2]

Risks and Limitations

Despite the numerous advantages, the use of quarries for solar power plants
involves certain risks. One of the main concerns is geological instability, which may lead to
landslides and damage to equipment.
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There may also be challenges related to site accessibility and the need for

infrastructure upgrades. In flooded quarries, additional assessment of water quality and its
impact on equipment is required.

Climatic conditions, including solar radiation levels and seasonal variations, must
also be taken into account.

Addressing these challenges requires a comprehensive approach involving
engineering, environmental, and economic assessments.

Prospects for Implementation in Uzbekistan

Uzbekistan has significant potential for the development of solar energy due to its

high level of solar irradiance. The country also has numerous quarries formed during the
extraction of construction materials, which can be repurposed for solar power generation.

Particularly promising is the use of flooded quarries for floating solar installations,
which can simultaneously address energy production and efficient water resource
management.

The development of this approach could become an important step toward
establishing a sustainable national energy system.

[photo-4]
Climatic conditions, including solar radiation levels and seasonal variations, must also
be taken into account.
Addressing these challenges requires a comprehensive approach involving
engineering, environmental, and economic assessments.
Prospects for Implementation in Uzbekistan
Uzbekistan has significant potential for the development of solar energy due to its
high level of solar irradiance. The country also has numerous quarries formed during the
extraction of construction materials, which can be repurposed for solar power generation.
Particularly promising is the use of flooded quarries for floating solar installations,
which can simultaneously address energy production and efficient water resource
management.
The development of this approach could become an important step toward
establishing a sustainable national energy system.
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