
Introduction. Nowadays, irrigation systems in 
Uzbekistan have more than 1,600 medium-sized and 

more than 30,000 small pumping stations. The annual 
volume of electricity consumed by pumping stations is 
7-7.5 billion.kWh is 23% of the total amount of electricity 
generated in our country[7,8]. But the need for the amount 
of water consumed in such quantity has no scientific 
justification.

One of the main reasons leading to an increase in 
electricity consumption and a decrease in the useful 
operating coefficient in existing high-power pumping 
units is the cavitation process. Consequently, when using 
intelligent sensors to measure and control the cavitation 
process, including the amount of electricity consumed in 
the start-up and load modes in pumping units, is saved. At 
the same time, the normal operating modes of frequency-
regulating devices are established and electric drives are 
installed. The failure of electrical equipment is prevented 
and the efficiency of operation is increased [9,11]:. 

In the case when N pumping units are installed at the 
pumping station, in this case the efficiency of the pumping 
units is the same, the control range should be as follows 
[12,18,19]:

ΔQ= Q1=Q2……..Qn                    (2.4)
Currently, all types of pumps are aggregates:

ΔQ= Qn (max)                            (2.5)
Consequently, the water flow in the suction pipe 

requires monitoring of ΔQ, high-precision intelligent 
sensors. The water flow rate Q should be uniform in all 
intermediate zones of pumping units. the effect of the level 
of change in the water level at the inlet on the performance 
of the pumping unit is shown in Figure 1.

It is customary to install the same electric motors 
and pumps of the same type at each pumping station, in 
addition, the number of pumping units varies from 2 to 16, 
depending on the accepted size and the number of spare 
units. Pumping stations differ depending on the installed 
number of pumping units or the degree of separation of 
the total capacity into 1/2-1/5 parts, where one number is 
the total capacity of the pumping station [13,16].

This leads to a gradual reduction in water and electricity 
consumption [10,13,14,16,17,18]. In addition, by changing 
the rotation frequency of the pumping unit, the electricity 
consumption of pumping units in the irrigation system is 
reduced, and the control range can also be determined by 
raw materials. This will be as shown in Figure 2 below. If 
the characteristic of the pressure sensor pipe (N pressure 
sensor pipe) is known, it is possible to find out the operation 

of the pump how  mode or conditions. If the characteristics 
of the pressure transmission pipe (N pressure transmission 
pipe) are known, it is possible to find out in which mode or 
conditions the pump will operate.

Figure 1. The effect of changes in the water level at the 
inlet on the performance of the pumping unit.

Figure 2. Control by changing the engine speed
The design of pumping units, taking into account 

their technical and economic indicators, is in various 
manifestations, depending on the flow coefficient, pressure, 
geometric parameters of the pressure transmission pipe.

Each pumping unit operates on one pressure sensor 
pipe, or several of them are combined into a common 
pressure sensor pipe. Such generalized pumping units 
operate in parallel in a common pressure sensor pipeline. 
An example of the operation of pumping stations for a 
separate pressure transmission pipeline is the John Door-
1 pumping station, which is at the disposal of the Abu-
Bukhara machine channel, and other pumping stations can 
be cited [6,7,8,9,20].

The analysis shows that, from a practical point of view, 
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the joint operation of pipes for transmitting the total 
pressure of pumps is widely used and designed at pumping 
stations in the irrigation system [1,2,3,15].

At the same time, the operating modes of pumping 
stations in irrigation systems are determined by many other 
parameters, which can be distinguished as constructive, 
technological and electrical.

The arrangement of the pipeline devices for the 
transmission of pressure, the angle of rotation of the 
passage and other devices is constructive. If these 
parameters work according to nominal values, they cannot 
be controlled [1, 2, 3, 20].

The technological parameters include the following 
values, namely the pump pressure in the inlet and outlet 
pipelines (R) and the nominal capacity (Q nominal 
capacity), the water level in the channels (Q lower, Q 
upper) and the water flow tables (Qt = Qp) [9,10,19].

Electrical parameters include the following values, i.e. 
the number of revolutions and rated power of the circuit, 
transformer power, motor output voltage (U output), 
frequency of the power supply, active and reactive power, 
load factor (γ download), power indicators (n, cosф) and 
other electrical parameters [16,17,18,20].

All this together determines the modes of operation of 
pumping stations in the irrigation system.

The analysis shows that it is impossible to achieve 
control and rational use of electricity at a pumping 
station during water transmission, regulation of pumping 
stations in accordance with the required irrigation water 
consumption can only be carried out by changing some 
technological and electrical parameters.
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