Technical science and innovation

Volume 2024 | Issue 3 Article 13

10-4-2024

ANALYSIS OF THE DRIVES OF PUMPING STATIONS IN THE
SOUTHERN PART OF THE ANGREN COAL MINE OF UZBEKUGOL
JSC

Shukhrat Badretdinovich Umarov
Tashkent State Technical University, Tashkent city, Republic of Uzbekistan, DSc, Professor,
shumarov1951@mail.ru, http://orcid.org/0000-0002-9262-4683;, shumarov1951@mail.ru

Murakam Mirzakhmatovich Mirsaidov
Tashkent State Technical University, Tashkent city, Republic of Uzbekistan, Senior Teacher,
jafarmirsaidov4@gmail.com, https.//orcid.org/0000-0002-3936-312X;, jafarmirsaidov@gmail.com

Islombek A'lobekovich Abdullabekov
Tashkent State Technical University, Tashkent city, Republic of Uzbekistan, Dosent,
Faildvil 4 biskewdaedibratviotios st ontid oGy IGO0 03648 1c B 6 8 iabvdu babdloov@gmail.com

ggiEéfﬁﬁkﬂlﬁmﬂﬁmgﬁﬁﬂiﬂr@'&ﬂt@lrwee””g Commons, Electrical and Computer Engineering
Tashkent State Tephalicaldindeensity, dasikerd, bitycRapidblic nfiizbekistanissistaand the Mining
Eﬁb1ﬁlé/é?{ﬁg@gﬁhm@ail- com; https.//orcid.org/0009-0000-3207-8601., am1rkhonoripov1@gmail.com

Recommended Citation

Umarov, Shukhrat Badretdinovich; Mirsaidov, Murakam Mirzakhmatovich; Abdullabekov, Islombek
A'lobekovich; and Oripov, Saidamirkhon Hayrullakhon o'g’li (2024) "ANALYSIS OF THE DRIVES OF
PUMPING STATIONS IN THE SOUTHERN PART OF THE ANGREN COAL MINE OF UZBEKUGOL JSC,'
Technical science and innovation: Vol. 2024: Iss. 3, Article 13.

DOI: https://doi.org/10.59048/2181-0400

E-ISSN: 2181-1180

.1610

Available at: https://btstu.researchcommons.org/journal/vol2024/iss3/13

This Article is brought to you for free and open access by Technical Science and Innovation. It has been accepted
for inclusion in Technical science and innovation by an authorized editor of Technical Science and Innovation. For
more information, please contact urajapbaev@gmail.com.


https://btstu.researchcommons.org/journal
https://btstu.researchcommons.org/journal/vol2024
https://btstu.researchcommons.org/journal/vol2024/iss3
https://btstu.researchcommons.org/journal/vol2024/iss3/13
https://btstu.researchcommons.org/journal?utm_source=btstu.researchcommons.org%2Fjournal%2Fvol2024%2Fiss3%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/251?utm_source=btstu.researchcommons.org%2Fjournal%2Fvol2024%2Fiss3%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/266?utm_source=btstu.researchcommons.org%2Fjournal%2Fvol2024%2Fiss3%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/266?utm_source=btstu.researchcommons.org%2Fjournal%2Fvol2024%2Fiss3%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1400?utm_source=btstu.researchcommons.org%2Fjournal%2Fvol2024%2Fiss3%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/293?utm_source=btstu.researchcommons.org%2Fjournal%2Fvol2024%2Fiss3%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1090?utm_source=btstu.researchcommons.org%2Fjournal%2Fvol2024%2Fiss3%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1090?utm_source=btstu.researchcommons.org%2Fjournal%2Fvol2024%2Fiss3%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.59048/2181-0400%20%3Cp%3EE-ISSN:%202181-1180%3C/p%3E.1610
https://btstu.researchcommons.org/journal/vol2024/iss3/13?utm_source=btstu.researchcommons.org%2Fjournal%2Fvol2024%2Fiss3%2F13&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:urajapbaev@gmail.com

UDK 621.6.052

ANALYSIS OF THE DRIVES OF PUMPING STATIONS IN THE SOUTHERN
PART OF THE ANGREN COAL MINE OF UZBEKUGOL JSC

S.B.UMAROV, M.M.MIRSAIDOV, I.A. ABDULLABEKOQOV, S.H.ORIPOV (Tashkent
State Technical University, Tashkent city, Republic of Uzbekistan)”

Received: Jun 6, 2024; Accepted: Jul 16, 2024; Online: Oct 04, 2024.

Abstract: This article presents the results of a comprehensive analysis of the operation of
pumping station drives in the southern part of the Angren coal mine of Uzbekugol JSC. The modes of
operation and designs of pumps of various types are considered, including CPSH 850-240, D320-50,
D1200-125 and GR170-30. The study covers the performance characteristics of these pumps, as well
as their adaptation to the specific conditions of the coal mine. Special attention is paid to the impact
of climate change on the operating modes of pumping units. Changes in the amount and intensity of
precipitation, as well as fluctuations in the level of groundwater and drainage waters, significantly
impact the operating conditions of pumping stations. These factors require detailed analysis to ensure
the reliability and efficiency of pumping plants in a changing climate. The study includes an analysis
of the current pump operating modes, identification of problems and shortcomings in existing drive
systems, as well as the development of recommendations for their improvement. In particular, the
possibility of introducing new technologies and materials, as well as adapting pump operating modes
to changing hydrological conditions, is being considered. In addition, the article presents the results
of modeling various scenarios of pumping station operation under changing climatic conditions. The
proposed optimization measures include improving the structural elements of pumps, increasing their
energy efficiency and reliability, and introducing automatic control and regulation of operating
modes. The study's main purpose is to develop recommendations for improving the stability and
efficiency of pumping stations at the Angren coal mine in a changing climate. The presented results
and conclusions can be useful for specialists in the field of operation and maintenance of pumping
units, as well as for developers of new technologies in the field of hydraulic systems.

Keywords: Pumping station drives, Angren coal mine, Climate change impact, Operating
modes, Groundwater fluctuations, Drainage waters, Reliability, Efficiency.

Annotatsiya: Ushbu magolada "O'zbekugol”AJ Angren ko'mir konining Janubiy gismidagi
nasos stansiyalari haydovchilarining ishlashini kompleks tahlil gilish natijalari keltirilgan. Har xil
turdagi nasoslarning ishlash rejimlari va dizaynlari, shu jumladan CPSH 850-240, D320-50, D1200-
125 va GR170-30 ko'rib chigiladi. Tadgigot ushbu nasoslarning ishlash xususiyatlarini, shuningdek
ularning ko'mir kesishning o'ziga xos sharoitlariga moslashishini o'z ichiga oladi. Iglim
o'zgarishlarining nasos qurilmalarining ish rejimlariga ta'siriga alohida e'tibor qaratilgan.
Yog'ingarchilik migdori va intensivligining o'zgarishi, shuningdek er osti va drenaj suvlari
darajasining o'zgarishi nasos stantsiyalarining ish sharoitlariga sezilarli ta'sir ko'rsatadi. Ushbu
omillar o'zgaruvchan iglim sharoitida nasos qurilmalarining ishonchliligi va samaradorligini
ta'minlash uchun batafsil tahlilni talab giladi. Tadgigot nasoslarning joriy ish rejimlarini tahlil gilish,
mavjud haydovchi tizimlaridagi muammolar va kamchiliklarni aniglash va ularni yaxshilash bo'yicha
tavsiyalar ishlab chigishni o'z ichiga oladi. Xususan, yangi texnologiyalar va materiallarni joriy etish,
shuningdek, nasoslarning ish rejimlarini o'zgaruvchan gidrologik sharoitlarga moslashtirish
imkoniyati ko'rib chigilmogda. Bundan tashgari, magolada iglim sharoiti o'zgarganda nasos
stantsiyalarining turli xil stsenariylarini modellashtirish natijalari keltirilgan. Tavsiya etilgan
optimallashtirish choralari nasoslarning tarkibiy elementlarini yaxshilash, ularning energiya
samaradorligi va ishonchliligini oshirish, shuningdek, ish rejimlarini avtomatik boshgarish va
tartibga solish tizimlarini joriy etishni o'z ichiga oladi. Tadgigqotning asosiy magsadi o'zgaruvchan
iglim sharoitida Angren ko'mir konining nasos stantsiyalarining bargarorligi va samaradorligini
oshirish bo'yicha tavsiyalar ishlab chigishdir. Tagdim etilgan natijalar va xulosalar nasos
qurilmalarini ishlatish va texnik xizmat ko'rsatish bo'yicha mutaxassislar, shuningdek, gidravlik
tizimlar sohasida yangi texnologiyalarni ishlab chiquvchilar uchun foydali bo'lishi mumkin.)
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Tayanch so‘zlar: Nasos stansiyalari yuritmalari, Angren ko'mir koni, iglim o'zgarishi ta'siri,
ish rejimlari, yer osti suvlarining o'zgarishi, drenaj suvlari, ishonchlilik, samaradorlik.

Aunomayusn: B Oannou cmamve NpUBOOAMC pe3yabmamvl KOMNJIEKCHO20 aHAIU3A
(YHKYUOHUPOBAHUSL NPUBOOOE HACOCHBIX CIAHYULL I0XCHOU Yacmu AHSPEeHCKO20 Y20IbHO20 paspe3a
AO «Y36exyeonvy. Paccmampusaiomes pesicumvl pabomvl U KOHCMPYKYUU HACOCO8 PA3TIUYHBIX
munos, exmouas [[HCI 850-240, /[320-50, /71200-125 u I'P170-30. Hccredosanue oxeamviséaem
IKCIIYAMAYUOHHbIE XAPAKMEPUCTIUKU IMUX HACOCO8, A MAKI’Ce UX A0anmayuio K cneyugpuueckum
VCA08UAM yeonbHoeo paspesa. Ocoboe HUMAHUE YOCNeHO GIUSHUI KIUMAMUYECKUX USMEHEHUU Ha
pedicumvl pabomol HACOCHLIX YCMAHOBOK. HaMeHenust 6 Koauuecmse u UHMEHCUBHOCMU 0CAOKO08, d
maxaice KoIeOAHUst YPOGHsL 2DYHMOBBIX U OPEHAICHBIX 800 OKA3BIBAIOM 3HAYUMENbHOE 8030eUCmeue
Ha SKCNIyamayuonHble YCI06Us. HACOCHBIX CIMAaHyutl. Imu gaxmopvl mpedyom 0emanibH020 AHANU3A
ol obecneueHus HAOEHCHOCMU U IPPEeKMUBHOCU  HACOCHBIX  YCMAHOBOK 6  YCI0GUSX
usmensirowecocs knumama. Mcecnedosanue exkmouaem 6 ceOsi aHAIU3 MEKYWUX PENCUMO8 pabombl
HAcoco8, evisisieHue NpobieM U HeOOCMAMmMKO8 6 CYUeCm8YIouUX CUCMEeMAx npueood, a maxice
paspabomxky peKomMeHOayutl no ux yayduwieHuio. B wacmuocmu, paccmampusaemcs 603MONCHOCHb
6HEOPEHUSI HOBIX MEXHONI02UL U MAMEPUANO8, d MAKICe A0ANMAYUSL PENCUMO8 PAbOMbl HACOCO8 K
UBMEHSAIOWUMCST 2u0poocudeckum ycrosusm. Kpome moeo, 6 cmamve npugoosmcs pes3yibmamsl
MOOENUPOBAHUS PA3IUYHBIX CYEHAPUEE PAOONbL HACOCHBIX CMAHYUI NPU USMEHEHUU KIUMAMUYECKUX
yenosuil.  Ilpednooicennvie Mepvl N0 ONMUMUZAYUU  SKIIOUAIOM  YIYYIUEHUE KOHCHPYKMUGHBIX
9NEMEHMO8 HACOCO8, NOBLIUICHUE UX IHEP20IPOHEKMUBHOCMU U HAOEHCHOCMU, d MAKICe 6HeOpeHUe
cucmem asMOMAMUYECK020 KOHMPOIs U pPe2yiuposanus pedxcumos pabdomvl. OCHOSHAS yelb
UCCNIeO08AHUSL 3AKTIOYACMCS 8 PA3padomKe pPeKOMeHOayuli No NOSbIUEHUI) YCIMOUYUSOCmu U
aghgpexmusnocmu  pabomei HACOCHBIX CcMAaHYUul AHSPEHCKO20 Y20abHO20 paspe3a 6 YCI0GUSX
usmensiowe2ocst kaumama. Ilpeocmasnennvle pe3yiomamol U 661860061 MO2ym Obimb NOJE3HLL OIS
Cneyuanucmos 6 obaacmu IKCHIAYAmayuu U 0OCHYHCUBAHUS HACOCHBIX YCMAHOBOK, d MAKice Ol

PaspabomuuKo8 HOGbIX MEXHOL02ULL 8 chepe 2UOPABTULECKUX CUCTEM.
Knrouesvie cnosa: Ilpusoovt nacocnvix cmanyutl, AHepencKuil yeoavHulil paspes, Bausnue
usmenenust kaumama, Pesxcumvl pabomei, Konebanmus 2epynmogvix 600, J[Ipenasicnvle 600bl,

Haoeosicrnocmo, s¢pghexmuenocmo.

Introduction

The Angren coal deposit, located in the
Tashkent region of the Republic of Uzbekistan, 110
km south-east of Tashkent city, plays an important
role in the energy and industrial infrastructure of the
region. This deposit is connected to Tashkent by road
and rail, which provides convenient transportation of
extracted resources. The deposit is located in the
densely populated valley of the Akhangaran River,
which is bounded from the northwest and southeast
by the ridges of the Tien Shan mountain system. The
heights of the valley range from 850 to 1300 meters,
which creates specific conditions for the operation of
the coal mine. Akhangaran is a typically mountainous
river, which in the flood period has a flow rate of up
to 450 m3/h, and in the autumn-winter period the flow
rate reaches 2 m/s. To regulate the flow of flood
waters above the current section, a dam was built on
the river, from where the water is diverted by a tunnel
along the stationary side of the section. The climate
of the area is sharply continental and dry, with a long
summer period and low rainfall [1]. The region is
characterized by high seismic activity and belongs to
the eight-point zone on the Richter scale. A coal mine,
mine No. 9 of the Sredazugol production association
and an underground coal gasification station operate
at the field.

In addition to coal, minerals are mined here:
clay deposits used as an additive in cement
production, limestones for cement production and

kaolin clays for building materials enterprises in the
republics of Central Asia and Kazakhstan.
Angrenskaya GRES with a capacity of 393 MW and
Novoangrenskaya GRES with a design capacity of
2,100 MW operate based on Angren coal [2].

Coal mining is carried out both underground
and open-pit. The development of a coal deposit
requires the performance of significant amounts of
stripping work, while the area of the quarry exceeds
5 km2. Natural precipitation, such as rain and snow,
as well as groundwater, flows into the working areas
of the coal mine. To ensure smooth operation, it is
necessary to effectively remove these waters from
work sites.

In such difficult conditions, pumping stations
providing pumping of groundwater, drainage and
flood waters are of crucial importance. By properly
managing these installations, energy consumption
can be significantly reduced, resulting in lower
operating costs and increased overall efficiency. The
efficiency of pumping stations directly affects the
production processes and the safety of field operation.
This article analyzes and optimizes the drives of
pumping stations in the southern part of the Angren
coal mine of Uzbekugol JSC, including consideration
of the operating modes and designs of pumps CPSH
850-240, D320-50, D1200-125 and GR170-30.
Special attention is paid to the impact of climate
change on the operation of pumping units, as well as
the development of recommendations for their
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optimization to improve reliability and efficiency in a
changing climate.

Research Methods and the Received Results

Precipitation and groundwater accumulate
over time and form reservoirs in the quarry area.
These accumulations of water must be regularly
removed to ensure the smooth and safe operation of
production processes. For this purpose, various types
of pumps are used, each of which is designed to
perform specific tasks for pumping and moving
water, depending on operating conditions and water
volumes. During the operation of the pumping
stations of the Angren coal mine, changes in the
height of the water rise, as well as in the length of the
pipeline, often occur. These changes can be caused by
various factors, such as periodic changes in the
groundwater level, an increase or decrease in the
water level in reservoirs. Changes in the lifting height
require appropriate adjustments to the parameters of
pumping units, such as flow and pressure, as well as
modifications to pipelines taking into account new
operating conditions, the height of the water rise and
the volume of pumped water.

In the Angren coal mine, the southern (22nd
section) and northern pumping stations (26th section)
play a key role in the wastewater disposal process.
The Angren coal mine is also divided into pickets
(PCs), providing more detailed management and
control of wastewater disposal. In the southern
pumping station, located on the 22nd site, there are
seven pumping units located in various pickets: PK-
1, PK-5, PK-6 and PK-11. Since the work is carried
out at different levels of the section, it is not possible
to use gravity flow to drain water. Instead, pumping
units are used, which ensure reliable and efficient
drainage regardless of the water level. These
installations are designed for efficient pumping of
water, which is critical to maintaining safe and stable
working conditions at the mine. All pumping units are
located on floating platforms, which allows for a
constant suction flow. The dimensions of these
floating platforms depend on the weight and design
of the pumping units, ensuring stable operation of the
pumps in various water level conditions. The pump
outlets are connected to the discharge line through a
flexible connector, which allows changing the water
level in the tanks to change the platform level (Fig.
1).

2720mm_ |

2100m

@430 mm

@377 mm

Hor. 200 m
H=200m Q =850 m3

I SPSH 850-240

PK-5

Fig. 1. Scheme of pumping units 22-sections located on pickets 5-6

The D320-50 pumping unit located in PK-6
plays a particularly important role. This pump,
located at a horizon of 119 meters, pumps water into
a reservoir located in PK-5 through a pipeline 200
meters long and 219 mm in diameter. The pumping
unit in PK-6 provides a continuous supply of water to
the reservoir, which is a key element of the drainage
system at this site. The main reservoir in PK-5 is
equipped with a pumping unit CPSH 850-240, which

is located at a horizon of 200 m and pumps water from
the quarry into the hydraulic dump through a pipeline
with a length of 2,100 meters and a diameter of 377,
430 and 720 mm. The change in the diameter of the
pipeline is due to the need to regulate pressure and
control flow turbulence, which contributes to
improving the efficiency of the drainage system.
Thus, the coordinated operation of pumping
stations at the 22nd and 26th sections, as well as their
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relationship with various pickets of the Angren coal
mine, ensures reliable and efficient wastewater
disposal. This helps to maintain stable and safe
working conditions throughout the coal mine, which
is extremely important for uninterrupted coal mining
and equipment operation.

The volume of pumped water at the
southern pumping station in 2023

400000 = 280500 358700

350000 275400 266900
300000 197200

250000
1500 165
200000 1258680251 LA

43350

150000
100000
10(0[0]0)
0

February
September
November
December

a)

In the graph below (see Fig. 2a, 1b), shows
the amount of water pumped out by month from the
southern part of the quarry and the operating time of
the main pumping unit during 2023.

Duration of work at the southern pumping
station for 2023
422

324330

>
=
©
=
=
Q0
()
w

September
November
December

b)

Fig. 2. The schedule of operation of the southern pumping station for 2023: a — the volume of pumped
water, b — the duration of operation of the pumping unit

The main work on wastewater disposal is
performed by the pumping unit CPSH 850-240. The
CPSH 850-240 pump is designed for pumping water
with a temperature from 1 to 45 °C. It is capable of
treating water with a mechanical impurity content of

no more than 0.2% by weight, a solid particle size of
no more than 0.2 mm and a microhardness of no more
than 1.46 GPa [3]. The parameters of the CPSH 850-
240 pumping unit are shown below (Table 1).

Table 1
The technical parameters of the CPSH 850-240 pumping unit
Pum Prgdléztt')\ilclty pressure | brand n, D, diameter of the g::l(r:\;]ztrereofithee
P ’ H, m M % m suction pipe ge pipe,
meters mm
LT Ad-
850- 850 240 72 5 300 250
240 450X-4

The main structural elements of the pump are
the housing and the rotor, which consists of three
impellers. The housing includes suction and
discharge line covers, guide devices, as well as front
and rear brackets. The housings of the guide devices,
suction and discharge covers are connected by
coupling bolts. Each section of the pump consists of
a guide device, a ring with O-rings and an impeller.
The joints of the housings of the guide devices are
sealed with rubber rings made of oil- and gasoline-
resistant rubber [4]. Thanks to the modular design of
the pump housing, it is possible to change the
pressure by installing a different number of impellers
and guide devices with housings, while only the
length of the shaft and coupling pins change. The
pump rotor consists of a shaft on which impellers,
rings, shaft jacket, remote sleeve, adjusting rings and
an unloading disc are mounted. All elements on the
shaft are fixed with a rotor nut. The rotor supports are

two radial spherical bearings mounted in the front and
rear brackets on a sliding fit, which allows the rotor
to move axially by the amount of the "run-up" of the
rotor. The bearing chambers are sealed with cuffs
installed in the bearing covers. The bracket is covered
from the outside with a lid in which the rotor
displacement control device is mounted. The shaft
exits from the bearing housing and chambers are
sealed with an oil seal [5].

The operation of the pump is based on the
interaction of the blades of the rotating impeller and
the pumped liquid. The rotating impeller gives the
fluid between the blades a circular motion. Under the
action of centrifugal force, the liquid moves from the
center of the wheel to the external outlet, and the
vacated space is filled with liquid coming from the
suction pipe due to the created vacuum. After exiting
the impeller of the first section, the liquid enters the
channels of the guide device and then into the second
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impeller, which is under pressure created in the first
section. Then the liquid enters the third impeller with
increased pressure created in the second section, and
so on. The liquid coming out of the last impeller
enters the discharge cover through the guide device
and then into the discharge pipeline. During the
operation of the pump, due to the pressure of water on
the unequal side surfaces of the impellers, an axial
force arises, tending to shift the pump rotor towards
suction [6].

To balance the axial force, an unloading
device is provided in the pump, consisting of an
unloading disc, a ring and an unloading sleeve and a
remote sleeve. The liquid from the last stage passes
through the annular gap between the unloading sleeve
and the remote sleeve and presses on the unloading
disc with a force equal to the sum of the forces acting
on the impellers, but directed towards injection. The
pump rotor is balanced automatically. The liquid
coming out of the discharge chamber cools the oil seal
from the discharge side. The oil seal on the suction
side is washed with liquid coming under pressure
from the suction pipeline. The liquid passing through

the shaft jacket through the stuffing box prevents air
from being sucked into the pump and simultaneously
cools the stuffing box [7]. Most of the liquid passes
through the gap between the shaft jacket and the
hydraulic seal sleeve into the suction cavity, part
passes between the shaft jacket and the oil seal on the
suction side, cooling it, the rest goes out through the
fitting. The tightening of the stuffing box must ensure
that the pumped liquid seeps out between the shaft
and the stuffing box in an amount of 5-15 I/h. A
smaller amount indicates excessive tightening of the
oil seal, which increases friction losses and
accelerates wear of the shaft jacket and rotor nut. The
pump rotor is driven by an electric motor connected
to the pump through an elastic sleeve-finger coupling
consisting of two half couplings (pump and electric
motor) and fingers with rubber bushings. The
direction of rotation of the pump rotor is clockwise
when viewed from the side of the electric motor. The
technical characteristics of the electric motor of the
CPSH 850-240 pumping unit are given below (Table
2).

Table 2
Technical parameters of the A4-450X-4 electric motor
Power Turnovers Voltage Weight Dimensions
P, KW N, rpm U, Volts M, kg mm
800 1500 6000 2690 1700x1420x1410

Despite the high performance of the CPSH
850-240 pumping unit, there are a number of
problems that must be taken into account during its
operation:

1. The pump is subject to cavitation in the
absence of sufficient inlet support, which can lead to
its rapid wear and damage. This requires special
attention to ensuring the necessary conditions at the
inlet to prevent cavitation damage.

2. The pump requires regular maintenance,
including checking and replacing oil seals, which can
increase operating costs and require the participation
of qualified personnel to carry out maintenance work.

3. Despite the ability to work with water
containing mechanical impurities, exceeding the
permissible values can accelerate the wear of the
pump's working elements, which requires careful
quality control of the pumped water.

4. The complex design and high
performance of the pump may require significant
installation and initial setup costs, which may be
burdensome for some enterprises.

5. CPSH 850-240 pumps have significant
dimensions and weight, which requires appropriate
conditions for their installation and operation. A
mobile lifting device.

Thus, despite its advantages, the CPSH 850-
240 pumping unit requires a careful approach to

operation and regular maintenance to ensure its
reliable and efficient operation.

In addition to the problems associated with
pumping plants, there are significant problems with
pipelines. The operation of excavators and bulldozers
often leads to damage to pipelines, causing cracks.
Another reason for cracks is impurities and unstable
water flow, which contribute to pipe corrosion.
Pressure drops also have a negative impact,
contributing to the appearance of cracks and reducing
the reliability of the entire drainage system.

The PK-1 tanks are equipped with pumping
units GR 170-30, D 630-90 and D 320-50, which
pump water into a tank located in PK-11. All
reservoirs are located on the horizon of 240-255
meters. The PK-11 has a high-voltage pump D 1250-
125, located at a horizon of 210 meters. This pump
pumps water through a 450-meter-long pipeline with
a diameter of 377 mm into a reservoir located in PK-
19, which is located on the northern part of the quarry
(site 26). The efficient operation of these pumping
units and their proper coordination play a key role in
ensuring reliable drainage from various parts of the
quarry. Pumping units located in the PK-1, PK-11 and
PK-19 reservoirs create a multi-level water pumping
system, ensuring constant monitoring of the water
level and preventing possible flooding of the working
areas (Fig. 2).
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The northern part of the quarry
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Fig. 2. The layout of pumping units on pickets 1,11 22-sites

Special attention is paid to the high-voltage
pump D 1250-125 v PK-11, which has high power
and reliability, which makes it possible to efficiently
pump large volumes of water over long distances.
This pump plays an important role in maintaining
optimal working conditions in the northern part of the
quarry. Thus, the pumping system at various pickets
of the Angren coal mine, including GR 170-30, D
630-90, D 320-50 and D 1250-125, provides efficient
and reliable drainage, which is a prerequisite for
stable and safe operation of the quarry.
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The pumping unit D 630-90 is located at a
horizon of 240 meters and pumps water through a
pipeline with a length of 194 meters and a diameter
of 275 mm to the pumping unit D 1250-125. In 2023,
the pumping unit D 630-90 pumped more than
711270 m3 of water (Fig. 4 a, b). This installation
plays a key role in the wastewater disposal system,
maintaining the safety and efficiency of work at the
coal mine.

Duration of operation of the
Pumping Unit (hour)
225

145 137 150 148
105 102

117

o

February
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November
December

b

Fig. 3. The report on the operation of the pumping unit D 630-90 for 2023: a — the volume of pumped
water, b — the duration of operation of the pumping unit

The pumping unit D 630-90 has the following characteristics, shown in the table (Table 3) (see Fig. 4):
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Table 3

Characteristics of the pumping unit D 630-90

roductivity pressure H Electric Motor n .
Pum proau ' N, rpm ) vite. stock, m
ump Q, cubic meters m power P, kW 1P % Cavite. stock,
J 630-90 630 90 250 1500 77 5,5
HnT T working Interval >
100 ﬂ5:0-9 I. A T a0 i \//
2 1620~ ""_'if“f‘”z/_. /,
g R B A ;:— 60 , Al 1
ngg G601 4630-905 4 260 s / 0
e 40 ]
200 = /‘%“{__/ / Al 6
e -
o = “ Re11S ’
= i 2
g 0 | 0
500 1000 g1/ s00 1000 g/,

Fig. 4. Operating characteristics of the pumping unit D 630-90

Despite its high performance and reliability,
the D 630-90 pumping unit has a number of
disadvantages that must be taken into account in order
to optimize its operation and increase the efficiency
of the wastewater disposal system:

1. One of the significant disadvantages of the
pumping unit D 630-90 is its high energy
consumption. The 250 kW engine power requires
significant energy costs, which increases operating
costs.

2. The pumping unit D 630-90 is subject to
wear due to constant interaction with abrasive
particles in the water. This leads to the need for
frequent maintenance and replacement of worn parts,
which increases operating costs and can cause
downtime.

3. If there is insufficient pressure at the pump
inlet, there is a risk of cavitation, which can lead to
damage to the impellers and other pump components.
This requires strict control of the operating conditions
and maintenance of optimal operating parameters.

4. Due to its size and weight, the D 630-90
pumping unit is not mobile, which limits its use in
conditions requiring frequent movement of pumping
equipment.

5. The pump D 630-90 is sensitive to the
quality of the pumped water. The presence of
mechanical impurities and aggressive chemicals can
accelerate the wear of pump components, which
requires additional measures for pre-treatment of
water.

6. The operation of the pump is accompanied
by vibrations and noise, which can create adverse
conditions for the environment and maintenance

personnel. The need to install vibration dampers and
noise-absorbing devices increases the overall cost of
installation and operation.

7. The process of installing and dismantling
the pumping unit D 630-90 requires significant labor
and time, which can complicate its operation in
conditions of frequent changes in the configuration of
the drainage system.

These disadvantages emphasize the need for
an integrated approach to the operation and
maintenance of the D 630-90 pumping unit, including
regular monitoring of its condition, optimization of
working conditions and the introduction of modern
technologies to increase the efficiency and durability
of equipment.

Low-voltage vertical pumps of the GR 170-
30 brand are often used at excavators' workplaces,
where there is a need to remove water. This is due to
their compact size and mobility, which makes them
an ideal choice for such conditions. During coal
mining, especially in open fields, significant amounts
of water are formed, which can end up at the
excavator workplace. To effectively remove these
waters and maintain safe working conditions, GR
170-30 pumping units are used. Due to its mobility
and ease of use, GR 170-30 pumping units are easily
transported and installed in the right place. This
allows you to quickly respond to emerging water
situations in the field and ensure the smooth operation
of excavators and other equipment. Thus, the use of
GR 170-30 pumping units at excavator workplaces in
coal mining conditions ensures effective water
removal, maintaining safe and productive working
conditions (Table 4).

Table 4

The technical parameters of the CPSH 850-240 pumping unit

productivity Q, cubic pressure H,

Electric Motor power N, n,

Cavite. stock,

Pump meters m P, kW rpm | % m
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Conclusion

In conclusion, it should be noted that pumping
units play a key role in the wastewater disposal
system at the Angren coal deposit. Despite their
importance, pumps such as CPSH 850-240 and D
630-90 have their own problems and limitations that
must be taken into account during operation.

For example, high energy consumption and
susceptibility to wear make pumps, especially the
pumping unit D 630-90, costly to maintain and
operate. Problems with cavitation and the quality of
the pumped water can also affect the reliability and
durability of the equipment. Moreover, the complex
design and large dimensions of the pumps can create
difficulties during installation and maintenance.

However, with proper management and
maintenance, these pumping units can effectively
solve the tasks of pumping water from the field,
ensuring the smooth operation of production
processes. The introduction of modern technologies
and optimization methods can help improve the
efficiency and reliability of pumping systems, which
in turn contributes to the stability and safety of coal
mining at the Angren field.

Thus, pumping units are an integral part of the
infrastructure of the Angren coal deposit, and their
proper functioning plays an important role in ensuring
the successful operation of the enterprise.
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