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A B S T R A C T K E Y W O R D S 

It is known that today the number of industrial enterprises is increasing 

and the majority of energy consumers in them are the main part of the 

demand for asynchronous motors and valve transformers used in 

automated systems. The increase in the demand for reactive power has a 

negative effect on the indicators of the quality of electricity. Considers the 

problem of selecting reactive power compensation devices in distribution 

networks. Today, ensuring the quality of electricity is a very important 

task. One of the ways to achieve electricity parameters from consumers 

that meet the regulatory requirements is to install reactive power 

compensation in the network. 
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Introduction 

The growth in electricity consumption leads to the creation of ever stronger energy interconnections, 

which require the transmission of electricity and the accompanying reactive power from sources to 

consumers through power grids. The production of reactive power does not require direct fuel 

consumption, but its transmission through the network causes active power consumption in the form 

of electricity loss and additionally loads the elements of the power grid, reduces their overall 

permeability[1]. In this regard, it is not appropriate to increase the production of reactive power by 

generators in order to deliver it to the consumer. 

The increase in the active load of the electric networks of industrial enterprises is accompanied by the 

consumption of reactive power. An increase in its network elements leads to an increase in the 

intervals of voltage changes at its various points. Compensation of reactive power should be solved at 
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the same time as the problem of voltage regulation in the textile enterprise network. For these 

purposes, capacitor devices are widely used in networks with a voltage of 0.22-10 kV in networks 

with high reactive power demand [2]. At the same time, autotransformers regulated under the load can 

be completely abandoned or their regulation range can be significantly reduced, which leads to 

reduction of energy losses in networks and improvement of voltage quality of electrical consumers[3]. 

To compensate for the reactive power of the capacitor, industrial enterprises, centralized, group and 

individual types of compensation were distributed in networks (Fig. 1.2). Centralized compensation 

for high voltage (Fig. 1.2, a) is connected to the 6-10 kV buses of the transformer substation when 

there is a capacitor unit. Thus, capacitors are used well, less of them are required, and the installed 

power of 1 kvar is relatively minimal[ 4]. 

With centralized compensation installed on the lower voltage side (Fig. 1.b), when the factory is a 

capacitor connected to the 0.4 kV busbars of the transformer, reactive power is used not only in 0.4 

kV internal distribution networks, but also in high-voltage 6-10 kV networks . Group compensation 

(Fig. 1.c). Centralized rectification is recommended only in distribution networks where step 

compensation devices are common in personal power receivers, and in this case, reactive power 

consumption in the distribution networks of textile enterprises is more than half of the full power 

consumption. 

 
Figure 1. Reactive power compensation methods in networks of industrial enterprises. a) centralized 

high-voltage busbar; b) centralized low voltage bus; c) grouped; d) individual; 

Individual compensation (Fig. 1.d), in this method, the reactive power consumer is installed on the 

reactive power consumers directly connected to the same bus with the capacitor battery, because in 

this case, the losses in the reactive power transmission produced reduction is expected. This method 

is used in heating devices in textile enterprises [5].  If the load of the enterprise is variable, it is possible 

to regulate the reactive power by installing automatically controlled capacitor banks for significant 

fluctuations of the reactive power. Compared to other electrical equipment, capacitors have small 

specific losses: 0.3-0.45% of the nominal power, that is, 1 kVAr per 3-4, 5 watts, and are almost 

constant in the zone of normal temperatures. Active power losses in capacitors are determined by the 

formula [6]. 

∆𝑃 =  𝑡𝑔𝛿 ∙ 𝑄,          (1) 

where Q-capacitor power, kvar; specific losses for tgd voltage capacitors. 
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Table 1.1 Active power losses in capacitor devices  

0.4 kV 6-10 kV 

Reactive 

power (kVAr) 

It's a waste of 

comparison 

(kVt/kVAr) 

A general 

waste of 

active power 

(kVt) 

Reactive 

power(kVAr) 

It's a waste of 

comparison 

(kVt/kVAr) 

A general 

waste of 

active power 

(kVt) 

75 

100 

150 

200 

300 

400 

500 

600 

800 

1000 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.34 

0.45 

0.68 

0.9 

1.35 

1.8 

2.25 

2.7 

3.6 

4.5 

300 

450 

600 

750 

900 

1050 

1200 

1500 

2000 

2500 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.9 

1.35 

1.8 

2.25 

2.7 

3.15 

3.6 

4.5 

6.0 

7.5 

0.003 for capacitors above 1000V ,0.0045 for 1000 V capacitors ,For example, for a 3-10 kV capacitor 

device, the loss of 600 kVAr is 0.003∙600 = 1.8 kW. 

Ensuring standard values of quality indicators of electricity for consumers of textile enterprises 

reduces product defects, increases the productivity of technological equipment and reduces the 

possibility of its shutdown. In addition, it reduces the normal operation of automatic control systems 

and the level of wear and tear of technological equipment. The economic efficiency in electric power 

networks can be expressed in the reduction of the cost of damage compensation, renewal, planned 

preventive and restorative maintenance from ensuring the quality of electricity [7]. Below are 

currently paid additional capacities of light industrial enterprises in Fergana region for non-

compensation of electricity demand and reactive power in Kvar value. 

 
 

Figure 2. Demand for reactive power in light industrial enterprises that did not compensate for 

reactive power in Fergana region is listed.  
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The capacity of the 630/10/0.4 transformer of the private light industrial enterprise "Botirov 

Rakhmatillo Botirovich" in Yozyovon district was studied and measurement work was carried out on 

the device "Malika-01". The power consumption was studied and a 200 kVar 6-step 

(10/20/30/40/50/50 kVAr) compensation device was installed on the 0.4kV bus of the transformer [8]. 

The built-in capacitor batteries are controlled by the PFR-12 controller. 

 

 

 

 

 

 

 

 

a)                                                                  b) 

Figure 3. a) Place of installation of compensation and b) condenser cabinet. 

In the capacitor battery above, the PFR-12 controller device connects the required capacity to the 

network depending on the power demand situation in the network and thereby adjusts the reactive 

power in steps. The capacity steps of capacitor banks are shown in the table below. 

 

Table 2 The number of steps and power of the compensating device 

№ Powers on the steps General reactive power (kVar) 

1 10  

 

 

200 

2 20 

3 30 

4 40 

5 50 

6 50 

Figure 4 below shows the power consumption of the left half of the graph before the installation of the 

compensating device and the power consumption of the right half after the compensating device is 

connected. 

 
Figure 4 Power consumption of a light industrial enterprise before and after compensation. 
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If we conclude from Figure 4, it is possible to observe a non-linear fluctuation in the reactive power 

demand range between 700 kW and 1660 kW before the compensation is set, and the active power 

demand change accordingly.  

 

CONCLUSION 

After the compensation of reactive power, the demand for reactive power has decreased significantly, 

and not only supply of consumption, but reactive power is being transmitted to the network, 

respectively, due to the decrease in the value of the current flowing in the network, due to the decrease 

in the value of the current flowing in the network. The 10-day reactive power demand before 

compensation is 11666.4 kvar, and the 10-day consumption after compensation is 2276 kvar. By 

compensating the reactive power, the light industrial enterprise is producing 9390.4 kvar power value 

in the capacitor units. 
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