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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. 

 
ИССЛЕДОВАНИЕ ХАРАКТЕРИСТИК ЭЛЕКТРОМАГНИТНОГО 

ТРАНСФОРМАТОРА ТОКА ДЛЯ ИЗМЕРЕНИЯ И КОНТРОЛЯ РАССЕИВАНИЯ 
РЕАКТИВНОЙ МОЩНОСТИ АСИНХРОННОГО ДВИГАТЕЛЯ С 

КОРОТКОЗАМКНУТЫМ РОТОРОМ 

Аъзамов С.С. 
Андижанский машиностроительный институт. 

Аннотация. Мы знаем, что у нас используются асинхронные двигатели, которые широко применяются 
в промышленности и производстве мира и в нашей стране, и несмотря на ряд преимуществ данного типа 
двигателя, недостатков также достаточно. Для устранения этих недостатков целью статьи является 
снижение быстрого сгорания асинхронного двигателя путем добавления в паз статора асинхронного 
двигателя дополнительного чувствительного элемента и для предотвращения преждевременного выхода из 
строя, рекомендуемый способ достаточно эффективен для увеличения энергопотребления и срока службы.  

Ключевые слова: магнитная движущая сила, напряжение, ток, выходное напряжение, контакт, цепь, 
преобразователь, несимметрия. 

 

QISQA TUTASHUVLI ROTORLI ASINXRON MOTOR REAKTIV QUVVAT 

ISTE’MOLINI NAZORAT VA BOSHQARUVI UCHUN ELEKTROMAGNIT TOK 

O’ZGARTKICHNING XARAKTERISTIKALARINI TEKSHIRISH 

A’zamov S.S. 

Andijon mashinasozlik instituti. 
Annotatsiya. Butun dunyoda va mamlakatimizda sanoat va ishlab chiqarishda 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 chiqishning oldini olish uchun 

tavsiya etilgan usul – energiya sarfini va xizmat muddatini oshirish juda samarali.  

Kalit so‘zlar: magnit harakatlantiruvchi kuch, kuchlanish, oqim, chiqish 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. 

 

  
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: 𝑈𝑎𝛴 = 𝑈𝑎 =  𝑈1 = (4,44 ∙ 𝑓 ∙ 𝑊𝑐1 ∙ 𝐼𝐴𝑅𝜇) 𝑊11 

Here f is a set of frequencies. 
WA1 - the number of turns of the stator windings of phase A of the asynchronous motor 
W11-W22 -induction motor measuring tapes. 
W22 - as a result of the current passing through the coil, the main F1 and stray magnetic 

fluxes Fc1 are formed. Ф1 = 14.44𝑓𝑊11 𝑈1             Ф𝜎1 = 𝐿𝜎1.8𝐼1𝑊11  
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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. 𝐸1 = √2𝜋𝑓𝑤11 1√2𝜋𝑓𝑤1 (𝐼1 − 𝑍1𝐼1) = 𝑈1 − 𝑍1𝐼1𝑘𝑤  

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. 

 

  
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. ∆𝑈𝐴 𝑜𝑢𝑡 =  𝑈𝑝𝑟𝑎𝑐𝑡 − 𝑈𝑡ℎ𝑒𝑜𝑟.𝑈𝑝𝑟𝑎𝑐𝑡 = 3,85 − 3,843,85 100% = 0,2% 

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. ∆𝑈𝑛𝑜𝑠𝑖𝑚 𝑘𝑎𝑡𝑡 =  ∆𝑈𝐴𝑐ℎ𝑖𝑞 + ∆𝑈𝐵𝑐ℎ𝑖𝑞+∆𝑈𝐶𝑐ℎ𝑖𝑞 𝑈𝑎𝑚𝑎𝑙𝑖𝑦 = 0,2 + 0,5 + 0,043 100% = 0,7% 

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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