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This article provides information on the series and ratings of three-phase squirrel-cage
asynchronous motors used in an agricultural enterprise. The amount of active and
reactive power consumed by an agricultural enterprise in 2023-2024 was also analyzed,
and a proposal was made to compensate for reactive power.
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Introduction

During the rapid development of electric
power, which is considered one of the important
sectors of the national economy in our republic,
the process of starting feed grinding devices in
agricultural enterprises, achieving energy and
resource savings and quality products through
the method of controlling the speed of
asynchronous motors of feed grinding devices
based on new technologies production is one of
the pressing problems of today. Many decrees
and decisions have been adopted by the
President of our Republic regarding the
development of this sector [1,2,3,4].

Of these decrees and decisions PQ-2692
dated December 22, 2016 "On additional
measures related to the early renewal of

physically worn-out and obsolete machinery of
industrial enterprises, as well as additional
measures to reduce the cost of production”,
Decree of the President of the Republic of
Uzbekistan, dated August 23, 2017 No. PQ-3238
"On measures on the further implementation of
modern energy-efficient and energy-saving
technologies”, No. PF-4947 dated February 7,
2017 "On the strategy of actions for the further
development of the Republic of Uzbekistan",
The issues and ways to solve them are
considered, including in the field of energy and
economics, reducing resource potential,
widespread use of new energy-saving
technologies in production, and increasing
production productivity.

In addition, the law of the Republic of
Uzbekistan "rational use of energy" (N2412-1),
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adopted in April 1997, "PQ-3012"of the
president of the Republic of Uzbekistan dated
May 26, 2017 -2021" on measures to increase
energy efficiency in the social sphere and
industry, to further expand the use of renewable
energy sources", as well as the implementation
of tasks set out in other regulatory legal acts
related to this activity will serve to a certain
extent. It is known that at the present time the
agricultural sector in our Republic has
improved and developed more and more. The
use of feed grinders, which are now used in
agriculture, as well as the needs for it, is
increasing from year to year. It is known that 70-
80% of the electricity consumption generated
by power plants corresponds to electric motors

Therefore, in the process of
exploitation of em crushing devices through
energy-efficient methods, exploitation is
considered one of the current pressing
problems. With this in mind, increasing cos
grinding devices being used in agriculture is
considered one of the most basic problems
[5,6,7,8].

Materials And Methods

The dynamics of the change in
reactive power is expressed through
the coefficient of reactive power:

@
tgd) - p’
(1)
here,Q = U - I -sin¢ — reactive power, P =
U-I1-cos¢p— active power, ¢ — angle

between Voltage and current vectors.
Althoughtg¢ electr consumer services for a
long period of time, described by the bridge
of the power of the coefficient of the
national economy:

P
cos P = o7

(2)

here, S = U - I - full power.

The force coefficient of tightening the wing
part of the foil is spent by a difficult
coefficient representative. = Consumable
forces are the coefficient of the pass, the
avalanche of the ball of the force of the
oshadi, i.e.:

Pp
cos ¢’

T =

(3)

here, B, — consumption of active power and U

in fixed values of the exponents
_ Pp
Ip = V3-U-cos ¢
(4)
reactive current value increases, this leads
to an increase in operating costs, that is, the
waste of electricity on the network
increases:
R-P}
UZ2.cos? ¢’

AP=3-R-I2=

(5)
here, R — active resistance of one phase of a
three-phase device [9,10,11,12].
Determination of the power coefficient of
the asynchronous motor of the Em grinding
device.

The power factor of the asynchronous
motor of the EM grinding device is determined
by the following expression:

cos¢p = P/S =P/P?+ Q?

P:M (1)0+3'I]?'R1'

(6)

From this
active power;
Q=3-I§-xﬂ+3-112-x1+3-122
reactive power;

-xz -

S=yP2+Q?> - ful
power. (7)

To achieve cos ¢p=1,0, it usually has to
connect an additional battery of capacitors.
The calculation of the capacitance of
capacitors, which will be necessary in
compensing reactive power, is carried out
by the following formula:

C=——"(tgps — tges),

(8)

Here, P =1, - U — electric consumer's active

power, w = 2rnf — angular frequency, U —

network voltage, ¢,,¢, — current vector

before and after compensation of reactive

power I and network voltage U angles

between. The capacity of capacitor batteries

is determined by the following formula:
Q=P (tgp: —tgps).

(9)
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Example. The power factor of the
asynchronous motor of em grinders being
used in agricultural enterprises is cos¢ =
0.76 to determine the power of the
compensating device consisting of
capacitors required to bring the power
factor of the electric consumer industrial
device to cos¢p = 0.93. Network voltage 380
/ 220V year-long active energy
consumption Wy = 1300,000 kWh, ty =4100
h.

Solution. Average active capacity
throughout the year P = Wy /ty =1300000/
4100 = 317,1kWh. Power of reactive power
compensating device Q=P(tgp, —
tggp,) = 31701(0,85 — 0,39) = 145,9%kvar.

From the catalog 150 kvar a power-
complete capacitor device 1is selected
[13,14,15].

For each individual consumer, its
calculated 1 - reactive power in the
installation of compensating devices

relieves the electric power supply networks
of excess reactive power loading and has
maximum economic effect. The installation
of capacitor batteries calculated for several
consumer groups leads to the efficient use of
these capacitors [16,17,18].

Results

Comparative descriptions of the energy
performance of standard and new series
induction motors with a power of 0.75 kW and
18.7 kW are given. This is achieved due to the
increase in fig in asynchronous motors to
reduce Chuck resistance and power losses in the
magnetic system. Stator and rotor cores are
made of high quality steel; stator and rotor cores
have increased copper and aluminum content;
the dimensions of the lamellas and the
dimensions of the air groove between the stator
and the rotor are given to optimal values
[19,20,25,26].

Table 1. An analysis of power losses in standard and new series asynchronous

motors used in a

riculture is presented

Standard New series
No _ asynchronous asynchronous
Basic energy waste motor(%) motors (%) M2AA,
AIR71A2, EFF3, EFF2, EFF1
AIR160M4
1 Stator and rotor losses 50 47
2 Waste in the magnetic field 30 25
3 Mechanical power losses 5 5
4 Addltlonall power | 3
consumption
5 Full power consumption 100 85

Table 2. Comparative characteristics of the energy indicators of standard and new series

asynchronous motors used in agricultural enterprises are shown

Nominal Standard asynchronous | New series of

power  of | motor asynchronous motors

the motor,

KW AIR71A2, AIR160M4 M2AA, EFF3, EFF2, EFF1
FIC, % cos? FIC, % cos ¢

0.75 75 0.76 81.5 0.84
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18.7 89 0.86

91.0 0.865

In addition to the high energy
performance of these engines, it heats up less
(which extends the life of the engine), makes
less noise during operation, and the power
factor does not depend on the quality indicators
of the voltage. True, the price will be higher than
standard engines, but it will pay for itself in two
years of electricity saved [27,28,29].

Currently, the French  Jeumont-
Schneider company produces FNBB, TNBB,

RNBB, [ISTAND, TNCB, PNCB series
asynchronous motors, as well as DSOR, DKOK
and other series asynchronous motors
manufactured by Helmke and Brown. The
German company Boveri, as well as dozens of
leading companies in the field of
electromechanical production, for example,
Companysal Electric (USA), have 7-8% and 18-

21%

higher than the standard coefficient

motors [21,22,23,24].
Table 3. Reactive power in asynchronous motors of agricultural enterprises
statement of measures for compensation

Results

Reactive power

when the
compensation device is
not installed

results

Reactive power

results after
installation of the
compensation device

Disscusion

The purpose of using controlled
capacitor batteries is not only to
compensate the reactive power, but also to
maintain the set value of the voltage
transmitted from the network without
changing during maximum and minimum
loads

Conclussion

In conclusion, it can be said that
the purpose of applying controllable
capacitor batteries in the asynchronous
motor of em grinding devices used in
agricultural enterprises is not only to
compensate for reactive power, but also to
maintain the installed value of the voltage
transmitted from the network during
maximum and minimum loads without
changing it.

Q. kvar cos
1st 1st
month month
%

49920 0.85
32777 0.93
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