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Introduction 

It is known to us that electricity consumes a part of itself that is transmitted from one place to another. 

It is known to us from the theoretical literature that it accounts for around 4-7% according to the laws of 

physics. Now we can see that the loss of electrical energy in modern electrical networks is 3-4 times higher 

than this indicator.  Modern literature shows us that the increase in electricity losses is expressed not only by 

commercial losses, but also by the fact that now the type of electricity consumers has changed. While the main 

structure of electrical consumers in front of them was the organization of loads of the active-inductive (RL) 

type, with the development of technology, there are elements of capacitance (C) in the composition of devices 

that have entered wide consumption, which in turn has a significant impact on the quality of electrical energy, 

while at the same time 

Light industry enterprises were selected as the object of research. 

 

The novelty of the study. The location of the installation of the reactive power source was investigated and 

a connection scheme was proposed, in which the power loss was the least.   

Given the reactive power consumption, an algorithm for calculating power losses was developed.  

When introducing a device with automatic control of reactive power using innovative devices, a method was 

based that was economically effective, taking into account the directions of voltage, charge current and 

reactive power. Reactive power and means of covering it

Fig.1. 
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𝑄∆ = 𝜔𝐶𝑈210−3     (1.1) 

The reactive power of a three-phase capacitor block connected by a triangle is determined by the formula 

(1.1), kVAr: 

Reactive power compensation methods 

 
a)     b)    c)    d) 

Fig.2 Methods of reactive power compensation in industries. 

a) to a centralized high voltage tire b) to a centralized low voltage tire 

c) grooved d) Individual 

 

Capacities and placement of capacitors 

 
Fig.3. Multipliers to Determine capacitor kilovars required for power factor correction 

6-10kV 6-10kV 6-10kV 6-10kV 

0,4kV 0,4kV 0,4kV 0,4kV 
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Capacitor connection schemes research 

 
a)         b)          c)     d) 

Fig.4. Capacitor connection scheme a,b-star;c,d-triangle 

 where 3 is the number of condenser phases; k is the coefficient that takes into account the decrease in 

the power of the capacitors due to the difference in the rated voltage of the network; n is the number of 

capacitors that must be switched on in Series; m is the number of capacitors to be selected that will be turned 

on in parallel; Qn is the Modern case of discharge of capacitors 

 
Fig. 5. Modern case of discharge of capacitors 

Additional charges for non-compensation of reactive power 

 
Fig.6. Additional charges for non-compensation of reactive power 
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Automatic device with a capacity of 200 kW before and after installation active and reactive energy change 

 
Fig. 7. active and reactive energy change before and after Automatic Device Installation 

Determination of quality indicators was carried out on the device “Queen-01”. 

 
Fig.8. Device "Queen-01". 

  

We can see the voltage change by less than 5% in electrical energy consumers after the automatic start 

compensation device is installed. And before installation, it can be seen that the voltage value decreases to 

10% compared to the nominal state. By keeping the active power coefficient 0.95 in the naminal position, it 

can be seen that the power wastes are reduced by 10-12%. 

In conclusion, modern cases of reducing the waste of active power, reactive power supplies and 

condenser batteries were studied by the correct selection of the reactive power source. As a result of the 

studies, capacitor batteries with a reactive power source suitable for the object of research were selected. 
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