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MammnHnaco3ank Ba ®HepreTuka

INVESTIGATION OF ELECTROMAGNETIC CURRENT TRANSFORMER
PERFORMANCE CHARACTERISTICS FOR MEASURING AND CONTROLLING THE
REACTIVE POWER DISSIPATION OF A SHORT-CIRCUITED ROTOR
ASYNCHRONOUS MOTOR

A’zamov S.S.

Andijan machine building institute.

Abstract. We know that we have been using asynchronous motors, which are widely used in the industry and
production of the world and in our country, and despite a number of advantages of this type of motor, there are also
enough disadvantages. In order to eliminate these shortcomings, the aim of the article is to reduce the rapid burning of
the asynchronous motor by adding an additional sensitive element to the stator slot of the asynchronous motor. and in
order to prevent premature failure, the recommended method is effective enough to increase energy consumption and
service life.

Key words: magnetic driving force, voltage, current, output voltage, contact, circuit, converter, asymmetry.

HNCCIUEAOBAHUE XAPAKTEPUCTHUK 3JIEKTPOMAT'HUTHOI'O
TPAHC®OPMATOPA TOKA J1J1s1 USMEPEHUSA 1 KOHTPOJISI PACCEUBAHUSA
PEAKTUBHOM MOIHOCTU ACUHXPOHHOI'O JIBUT'ATEJIS C
KOPOTKO3AMKHYTBIM POTOPOM
An3amon C.C.

AHOUNCAHCKUT MAWUHOCIMPOUMETbHBLI UHCHUMYM.

Annomayusa. Mol 3naem, umo y HAC UCHOTLIVIOMCA ACUHXPOHHbIE 08UATNENU, KOMOPbIe WUPOKO NPUMEHAIOTNCA
6 NPOMBIUIEHHOCTU U NPOU3BOOCEE MUPA U 8 HAwlell Cmpane, U HeCMOMpPs HA PAO Npeumyuecme O0aHHO20 mund
osueamens, HeOOCMAMKO8 MakKdice 00CMaAmouno. s yCmpaHeHus 3mux HeOOCMAmKO8 Yeabl) CMamvl se11emcs
CHUdICEHUE ObICMPO20 C2OPAHUA ACUHXPOHHO20 O8ueamens nymem O000aeleHus 6 naz Cmamopa AacUHXPOHHOZO
osueamens OONOTHUMETLHO20 YYECMEUMENbHO20 INEMEHMA U 05 NPeOOMBPAEHUs NPEXHCOeEPEMEHHO20 8bIX00A U3
CMposi, peKoMeHOYyeMblll Chocob 00CMamo4Ho 3pexmusen 0 ygeauyenus IHepeonompedIeHUs U CPOKA CLYHCObL.

Knrouesvie cnosa: mazHumnas 08udxicywas cuia, HanpadceHue, Mok, 6bIXOOHOe HANPAdlCeHUue, KOHMAKM, Yen,
npeobpazosamens, HeCUMMEMPUs.

QISQA TUTASHUVLI ROTORLI ASINXRON MOTOR REAKTIV QUVVAT
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Annotatsiya. Butun dunyoda va mamlakatimizda sanoat va ishlab chigarishda keng qo ‘llaniladigan asinxron
motorlardan foydalanamiz. Bu turdagi motorlarning bir qator afzalliklariga qaramay, kamchiliklari ham mavjud.
Ushbu kamchiliklarni bartaraf etish uchun asinxron motorning stator uyasiga qo ‘l shimcha sezgir elementni qo ‘l shish
orqali asinxron motorning tez yonishini kamaytirishdir va muddatidan oldin ishdan chigishning oldini olish uchun
tavsiya etilgan usul — energiya sarfini va xizmat muddatini oshirish juda samarali.

Kalit so‘zlar: magnit harakatlantiruvchi kuch, kuchlanish, oqim, chiqgish kuchlanishi, kontakt, sxema,
konvertor, assimetriya.

Introduction: Today, the demand for electricity is day-to-day energy production, which
means the production of renewable energy sources, construction modernization and the provision of
quality and uninterrupted electricity generation. is required. part is one of the most issues.

It is seen that the power of our republic in this country, which has industrial production
and production capacity, is produced by renewable energy sources. We know that power
transformers and induction motors consume electricity. Based on induction motors, it is important
to control the main power consumption. To do this, the reactive power of the aschron motor is
controlled, the reactive energy path, safety and control, the production and control of various
current converters, a series of devices and production of re-power and counting signals, such as
current transformers, magnetic - galvanic converters, thermocouples, pyrometers, hall sensors,
analyzers, contact and non-contact current converters, etc.

Analyzes of current constructors and sensors were performed and results were obtained.
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1. Communication converters - due to their relatively large mass and power consumption and past
operational reliability, compared to the absence of power to power sources, they are used as
current converters for asynchronous motor reactive power and control systems. This creates a
number of dangers and inconveniences.

2. Magneto-galvanic converters - the power consumption of our main consumer asynchronous
motor cannot be fully operated.

3. Electromechanical measuring sensors - the errors are high power consumption and uneven shape,
the current transformer is connected in series to the consumer, there is a common size.

4. The output current values of current transformers are 1 A and 5 A. Current transformers have
three main parts - the primary winding, the magnetic circuit and the secondary winding. They are
signal conversion, and file errors are checked for accuracy based on the direct origin of the
recording.

Method. The main part. Based on the above analysis, we propose a current-to-voltage
converter to monitor and control the active and reactive power consumption of asynchronous

motors, which are the main consumers of renewable energy sources, and is shown in Figure 1.

1

Figure 1. Layout of the electromagnetic current transformer element between the stator
slots of an asynchronous motor and the insulating wedge.

In the figure, we have placed a sensor element between the stator blades of an asynchronous
motor that consumes alternating current, and we have given a diagram of its internal view and a
schematic view of the sensor element. 1 - fixed part - stator, 2 - stator windings, 3 - measuring
sensitive element, 4 - insulating wedge, 5 - rotating part of the rotor, 6 - rotor windings, 7 -
ammeter, 8 - voltmeter, 9-10 - sensitive element .

As can be seen from this figure, the primary current IA of one phase of the stator winding of
an asynchronous motor is converted into the secondary voltage Ua in the measuring circuit W1,
which consists of two independent circuits W11 and W12, and transmits the received signal.
controller, to the controller We transfer the information and allow the controller to process the data.
When the asynchronous motor is connected to the network, the output voltage Ua is determined by
the voltage of one independent measuring circuit W11 as follows:

I
Uas = Uq = Uy = (4,44-f-wcl -Ri) Wiy
u

Here f is a set of frequencies.

Wai - the number of turns of the stator windings of phase A of the asynchronous motor

Wi11-W22 -induction motor measuring tapes.

W2, - as a result of the current passing through the coil, the main F1 and stray magnetic

fluxes Fc1 are formed.
1 O = Lg1gl1

= U =
17 444fwy, 1 ol Wiq
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The main and shunt magnetic fluxes cross the gauge lobes, creating an EMF in the coil, and
we can look at its formula to find E1.

Uy, —Z:14
E, = ‘/Eﬂan 1—2Z1y) = ———

1
V2rfw, ¢ Ky
In the figure below, we can see the situation where we obtained the output signal of our
sensing element when changing the loads on phases 1 and 3 of our 250 kVA asynchronous motor
under modern laboratory conditions.

Figure 2. Asynchronous motor electromagnetic current converter device research
experiment stand.

In the picture, we can see the laboratory stand and measuring equipment of a consumer
asynchronous motor device from an alternative energy store.

In our experimental current transformer, the primary current changes and the current control
of the induction motor are generated by the magnetic flux of the stator coils based on the magnetic
flux, two independent sense coil loops control the stray magnetic flux between the phases through
the controller. contacts. They are connected separately, and as a result, below we can see the static
characteristic of the output voltage of the measuring sensitive loops.

In our experimental current transformer, the primary current changes and the current
control of the induction motor are generated from the magnetic flux of the stator coils based on the
magnetic flux, two independent sense coil loops control the stray magnetic flux between the phases
through the controller contacts. . are connected separately and as a result below we can see the static
characteristic of the output voltage of the measuring sensitive loops.

Results. We can see the theoretical form of the static description of the output currents and
the output signal of the induction motor obtained in the experiment.
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The diagrams presented in Figures 3.1 and 3.2 are the results of theoretical and practical static
characteristics of the electromagnetic current transformer.
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3.1,3.2- The figure shows the static characteristic of the output voltage in one phase and
three phases of the current transformer placed between the stator wedges and the insulating wedge
of the asynchronous motor, the output characteristic is close to a straight line.
AU e = Upmg Ueneor. _ 3’853 = 53’84 100% = 0,2%
pract ’
Below we can see the theoretical values and practical results of the appearance of the output signals

obtained in the caysilab program for the static description of the induction motor.
AUy o = AUgchiq + AUpchiqg+AUcchiq _ 0,2+ 0,5+ 0,04 100% = 0.7%
Uamaliy 3

Discussions. From the obtained results, it can be seen that the recommended current converter
is better than the previous ones due to its higher accuracy class, reliability, compact form, and full
and fast delivery of information.

Conclusion. The power losses of currently used motors are increased during overloading or
after overhaul. Taking into account that certain asynchronous motors are the most common motors,
their control and management are urgent problems, and the proposed method is effective, and our
current The static characteristic of our transformer is linear, so we recommend it for its simplicity,
precision, compactness and other characteristics, and it is suitable for the environment of our
country.
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