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Timely irrigation is one of the main factors affecting the yield of crops, in particular
cotton. Therefore, the uninterrupted operation of pumping plants during the irrigation season
to ensure the specified schedule of water supply to pumping stations is of great importance
for the economy of the republic. When the pump systems of the pumping stations are
scheduled to be disconnected, the drive on the pressure pipeline is pre-closed [1]. In this case,
the frequency of rotation of the pumping plant is reduced to zero. In addition, water remains
on the pressure pipeline (collector). Currently, in both emergency and successful automatic
restart (APV) of the electricity network, there is a complete sudden disconnection of the
pumping systems of pumping stations. Due to the loss of the pump drive, the power supply is
reduced to zero, the installation will rotate in the previous direction. The flow of water
through the pump initially brakes the pump, the rotation frequency reaches zero, after
changing the direction of rotation goes into turbine mode and accelerates to the established
conveyor, as the pipeline is empty it slows down and stops. As a result, there is no water left
in the collector burn and failure of the pumps, weaken the fasteners, fails the pumping system
as a whole [2].

To start the pumping system after expiration, it is necessary to remove the pump plugs,
to pull out the inflated plugs, to plug new plugs and to collect the plugs. It is necessary to close
the rear drive tightly to create a vacuum before starting the pump. Therefore, in such cases it
is necessary to fill the collector with water in order to create a vacuum in the pump before
starting. After each repayment, an emergency situation is created at the pumping station. The
launch of pumping systems requires skilled personnel and scarce materials (salmon fillings,
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turbine oil). It takes a long time (2-3 days) to carry out the start-up and adjustment work and
bring the pumping system to normal operation, which leads to a breakdown of the irrigation
water supply. Therefore, the problem of self-starting pumping systems is relevant [3]. The
number of pumping units installed at the meliorative pumping stations varies widely (2-16
units). Pump power engines are powered by the pump station's descending substation. In
these substations, two- and three-wheel-drive transformers are used.

Ty-25000 sB & Ty-10000 80 &

o

& Dy

! QF | M-1000  QF QF []

?ﬂ{? ﬂ]ﬂ]ﬂ]ﬂ]ﬂ] ﬂ] %ﬁﬂfl ﬂ]ﬂ]ﬂ]ﬂ]ﬁﬂ]ﬂ]ﬂ]

[ L

34 a7 8 210111215314 1516 125 4 O 1011 12 131415 16

1 7

630 BT [-mogren [-ouepem Ex300 xBr [-mogeen II-odepems

Figure 1. Amu-Zang-1, I and Il row pumping station electric circuit

The number of simultaneously self-starting engines of the pumping station shall be
determined on the basis of the permissible value of the decrease in the voltage of the network
at the time of self-launch. Knowing the voltage of the grid and the resistance of the power
source, the value that restores voltage on the engines is determined. If the torque of the
engine at this voltage is greater than the moment of the resistance of the pumps, then the self-
start of this engine is possible. The methodology for calculating the number of self-launching
pump units depending on the network voltage is given. Fig. 1 shows the scheme of the
electricity supply of the typical pumping stations of the first lift. The main calculated
dependencies of the self-start process of electric motors powered by a 3-phase three-wheel-
drive transformer are presented.

Peripheral nominal linear voltage: UNL.
Phase primary voltage:
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Transformer transformation coefficient:
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By the values of the short circuit voltage we find the full short circuite resistance,

(4)

relating to one phase, when the power transformer is three-wheel-drive:
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We give these resistance to secondary and tertiary wave:

ZK23 =Z’<23 %’ (9)
ZK12 :ZK12 .%’ (10)
Z, =7, i%. 1)

Ignore the active components of short-circuit resistors. Then the inductive short-circuit

resistance resulting from secondary and tertiary winding:
X ’;23 , X ’;12 ; X ’;13 ' (12)

The inductive resistance of the primary winding to the secondary and tertiary windings:

X+ X, +X,
2 13 23 . (13)

St

X, 5
Inductive dispersion resistance of secondary and tertiary windings:
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Convert the secondary and tertiary wrappings of the transformer connected to a triangle
into equivalent stars:

CX
X, = 31i (16)
X :X‘Sz; (17)
25 3

X
Xy = 33. (18)

Let's assume that the grid that feeds the transformer has infinite power. To calculate the
self-start of electric motors powered by the transformer, make a replacement scheme (Figure
2) for one phase of the circuit. We ignore the resistance of the transmission line. The
calculation formulas for the replacement scheme and the calculation of the self-starting of
electric engines from the 3-wheel-drive transformer are given below: On the basis of the
expressions obtained, the calculation is made at the parametrically specified values of the
engine slide S=1; 0.5; 0,06; the current values in individual feeds F1; F2; F3; as well as the
voltage at the end of these feeds, i.e. on the clamps of individual groups of electric motors
powered by these feeders and the tension in the windings of the transformer (excluding
losses in the connector cables), when the number of powered at S = 1 and self-starting at
S=0,5; 0.06 electric engines varies from one to four. On the basis of the calculated
dependencies obtained, the number of self-starting electric motors of the active pumping
stations "Amu-Zang -I" is determined.

Rll R‘zn H X’<| .
Z, =|—+—=|+] ; 19
n, nS n,
Rlu Réu : XKu .
Z, =|—+—c|*] ; (20)
n, n,S n,
R, R, X,
7 — woy T NP moL X ; 21
i [na nSS\J J n, J 035 ( )
Z, -Z
Z, —®, =X, +-—" (22)
[ 1l 625 7 +7
[ b
, Z, Z, —@
23 — jx N + ¢|l| ¢| 1l ; (23)
’ Zd’m + Zd7| - Zd’n
U,,
I = : 24
== 24

Volume 2, Issue 6, June 2024 ISSN 2181-2020 Page 137


file:///D:/Work/Innovative%20Academy/Innovative%20Academy%20journals/EJAR/Main%20documents%20-%20Asosiy%20fayllar/www.in-academy.uz

EURASIAN JOURNAL OF TECHNOLOGY

AND INNOVATION
Innovative Academy Research Support Center
Open access journal www.in-academy.uz
_ ' jooo.
UAB_UZ¢—|9-X513-3 ; (25)
U
AB
| = : 1, =1, =1,-1 ; (26)
an 2, TR T
Ry, R X
_ I 200 - T rlll .
g, _\/glqu e (27)
3 3 3
j900
U, =U_, =v3U,,-U, -1 -X. 77| (28)
ql, qll, ( AB qbl q)” 523 j
U U
| :&- | :ﬂ. (29)
P, 3z, a 3z,

Transformer parameters TDTN-25000/110/6/6.

Scheme and group of Y/4/ A /-1I-1I foldings.
Short circuit voltage:

VN - NN at 2500 kWA 10.7%,

VN - NN at 12500 kWA 16.5%,
VN - NN at 12,500 kWA 9.87%,
VN - NN at 12.500 kWA 9.48%.

3-phase asynchronous engine type DAZO 15-59-10Y1:

MnK =—"=13,
Uw=6 kB,  1=93%,  Pan=630 KBr, M,
| M
InKp :|_n2616’ MMaxK: X :3,26,
n=595 06/muH, H [t=80 A, M,

Cosopn =0,81. Pneumatic type: 24H/IC, /[lpk=875 MM.
The results of the scores are presented in consolidated table 1 and on Figure 3.
Calculation of self-starting electric motors from transformer TDTH-25000/110/6/6.

Table 1
S n Uqat = Ugan Ugqain o1 Lo lom AUgni= AUqn AUqni
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Figure 2. One-phase circuit replacement scheme powered by a three-stroke
transformer
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Figure 3. Number of self-launching pump units

As a result of a study of the work of the pumps of the pumping station of the first
elevation of first row, it was established that it was possible to self-start asynchronous
engines. The number of self-starting asynchronous engines in the existing circuitry of the
pumping station depends on the time of the network. The maximum number of self-launching
engines of pumping stations is obtained at 8 at a time of 0.8 s and 4 at an time of 2.5-3 s. The
network voltage in these modes is within permissible limits.
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