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High contamination of mine water leads to intensive siltation of water catchments of district water drainage in-
stallations of kimberlite mines in Russia, because of which their pumping equipment periodically works in non-
stationary regimes. At present, a number of known methods are used to limit the operation of pumping equipment in
non-stationary modes: equipping the pump with a hand hoist to regulate the depth of lowering its suction pipeline into
the sinkhole; preliminary dismantling of one of the two screen filters, mounted in the suction pipeline of the pump,
which has smaller cells. Experience in the operation of water-drainage farms of kimberlite mines shows that these
two methods allow to prevent the operation of pumping equipment in non-stationary modes only for a short period
of time.

A mine drainage installation is proposed, the technical result of which is the effective struggle against the silt-
ing of the water catchments of the district drainage systems of the kimberlite mines of the country.
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Introduction. In the presence of mechanical impurities in the mine water for a certain period
of time leads to siltation of the water-collecting basins of the drainage farms of the mines and
mines, which, in turn, leads to the operation of their pumping equipment in non-stationary modes.
Under the operation of pumping equipment in non-stationary modes it is necessary to understand
pumping of mine water with reduced hydraulic parameters [10-12]. Operation with reduced hydrau-
lic parameters has a particularly negative effect on the durability of sectional pumps, since when
working with such parameters, an increase in the axial force is observed, increasing it to critical
values usually leads to active friction between the rotor and body parts of the pump.

The result of this tribocontact is extensive destruction of the rotor parts, primarily the impellers
(Fig.1) [1, 4, 8,9, 13-16].

Thus, it can be seen that the development of effective ways to combat siltation of water-
collection reservoirs of mines and mines is an actual scientific and practical task, since its solution
will improve the durability of section pumps, which are the most common type of centrifugal
pumps engaged in the underground development of useful deposits fossils, in particular, kimberlite
ores [13, 16].

Statement of the problem and
method of investigation. Currently,
the most common way to struggle sil-
tation of water catchments is their
mechanized cleaning with the use of
self-propelled machinery. At the same
time, this method is a very labor-
intensive and capital-intensive process.

Experience in the operation of wa-
ter-drainage farms in Russia's kimber-
lite mines, managed by the city-
forming enterprise of the north-east of

Fig.1. Consequences of the operation of the sectional pump model
the country — ALROSA (the Com- NCS (K) 400-660 in the non-stationary mode

pany), shows that cleaning of the water (Mirninsky OMPE, DC «ALROSA»)
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catchments of the main drainage sys-
tems from mechanical impurities is
much more frequent (usually 7-30
days.) than the cleaning of the catch-
ments of the district drainage systems,
because, unlike them, the main water
drainage units are responsible for
pumping out the total mine water in-
flow, and the deterioration of their
functioning may whose consequences
are catastrophic.

Due to the current situation, a
number of known methods are used to

Fig.2. Sectional pump model CNS 180-200, pumping station o . .
UNS-380 (kimberlite mine «Mir», DC «<ALROSA») limit the operation of section pumps of

the company's kimberlite mines in non-
stationary modes district drainage systems, namely: equipping the pump with a hand hoist in order
to regulate the depth of lowering its suction pipeline into the silt sump (Fig.2); preliminary dis-
mantling of one of the two screen filters, mounted in the suction pipeline of the pump, which has
smaller cells.

Practice shows that these two methods allow preventing operation of pumping equipment in
non-stationary modes only for a short period of time. Thus, it can be seen that for the company's
management research is currently in demand devoted to the development of technical solutions for
the effective control of siltation of water catchments of district water drainage installations.

The author's analysis of literary sources showed that a number of works by Russian scientists
have been devoted to the development of technical solutions to combat siltation of water catchments
of district water drainage installations [2, 6, 7]. Despite the indisputable merits of these technical
solutions, their introduction into the system of district dewatering of the kimberlite mines of the
company will face a number of specific problems.

The installation described in [2] can be embedded into mines, where the technology of laying
the worked-out space is realized. However, not all of the company's mines implement the above
technology. In addition, the hose (peristaltic pump), which is an important link in the considered
technical solution, is not intended for pumping chemically active natural liquids with a temperature
of 0 °C or lower (the temperature of the mine water pumped from the Company's kimberlite mines
may be negative and reach —5 °C).

A clear drawback to the practical application of the technical solution [6] in the Company's
kimberlite mines is the fact that, in the sequential operation of sectional pumps, their individual
suction side components (eg sealing elements) are under pressure above the critical value (more
than 0.2 MPa), which in the future will necessarily lead to unscheduled failures of these structural
elements.

In the technical solution [7] the evacuation of setting sludge (silt) is realized by means of its
preliminary stirring. Practical experience at the kimberlite mine «Udachny» showed that the pre-
liminary stirring, in addition to pluses, has a significant disadvantage. As it turned out, preliminary
stirring of settled slime leads to more intensive hydroabrasive wear of the flowing part of pumping
equipment, which adversely affects its durability.

Technical solution. For more effective control of siltation of water catchments of district wa-
ter-pumping installations of kimberlite mines of the Company by employees of the Mining Institute
of the Northeastern Federal University named after M.K.Ammosov developed a mine drainage in-
stallation (Fig. 3), the device of which is protected by a patent for a utility model [5].
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The device works as follows.
The submersible pump 10 fixed to
the stand picks up the sludge
throughout the entire area of the
header by moving it with a crane
beam 6 moving along rails 8 fixed P 2
along the sides of the sump with ] B==
which it is rigidly fixed through the !_, = =
rod 7. Sludge deposits from the suc- 1 7 %
tion pipeline 5 of the submersible of Water Collector
the pump 10 are fed to its pressure 10
line 9, which is a flexible hose
whose tip has a conical shape and is
embedded in the elbow of the pipe of . ' o . .

Fig.3. Mine drainage installation according [5]

the . common - pressure hgader 3" 1, 4 — suction and pressure pipelines of the centrifugal section pump;
which extends to the overlylng hori- 2 — centrifugal sectional pump; 3 — the general pressure head collector;

zon, with w lamella is cvacuated 50 selonmdmesrepmineal e sonerile e
from the sump bypassing the cen-

trifugal section pump 2, whose pres-
sure line 4 is mounted in the com-
mon pressure head 3.

Area of the technical solution.
In the conditions of the Kimberlite
mines of the Company, the mine de-
watering unit currently under consid-
eration can now be introduced to the
horizons —650 m of the «Udachny»
mine and the 0 m of the «Aikhal»
mine, which is explained by the fol-
lowing. Due to the high aggressive-
ness of the mine water [13] pumped
out of the mine workings of the com-
pany’s kimberlic mines, i is recom- D ot b R
mended to use a pressure fire hose as
the flexible hose of the developed
device, whose maximum working pressure reaches 1.6 MPa [3]. Currently, at the company's kim-
berlite mines, pumping equipment with a pressure of less than 160 meters of water column is
mounted precisely on the above horizons.

As a submersible pump in the developed technical solution (Fig.3), it is recommended to use
the «Flyght» pump of the BIBO 2400 series, whose maximum hydraulic drop reaches 180 meters of
water column the choice of the «Flyght» pump is explained by the fact that these submersible
pumps have already proved themselves well in the company, in particular, at the «Udachny» mine
(Fig.4).

Conclusions. Based on the results of the scientific research, a mine drainage system was de-
veloped that allows pumping setting sludge from the bottom of the water basin, bypassing the im-
pellers of pumping equipment, thereby increasing its durability. Introduction of this technical solu-
tion will effectively combat siltation of water catchments of district water drainage systems of the
company's kimberlite mines, which will ultimately have a positive impact on the company's techni-
cal and economic performance.
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