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Исследование симметрии высокочастотных гармоник, генерируемых потребителями 

электроэнергии в сети. 
Аннотация. По результатам экспериментальных исследований обосновано, что каждая частота спектра 

гармоник высокого порядка, генерируемая токовой нагрузкой в сети, характеризуется выраженной 

асимметрией и требует учета при составлении схем подключения фильтров.  

Ключевые слова: система управления, устройства ограничения, гармоники высшего порядка, трёхфазная 

электродуговая печь. 
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Research and estimation of Asymmetric quality of reactive tension generated by Energy  

Consumers 
Summary. Based on the results of experimental research conducted on the stand called “Control and Accounting 

of electric energy quality indices” we can substantiate that higher order harmonics generated in the network show sharply 

asymmetric range of the frequency when the load of power consumed by a consumer is increased and its essential to be 

considered while drawing up filter merging schemes. 
Keywords: control system, limiting devices, higher order harmonics, three-phase electric arc furnace. 
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Different parts must be separated in the text. For example: Introduction, The Aim of the Work, Thematic Part, 
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0,75; the text is aligned on the width of the column. The text divisions are given in Bold. 

Formulas must be typed in Microsoft Equation 3.0. 

Graphic Part must be done in *.jpg or *.bmp.  format (300–600dpi). An explanatory note for the graphic part is 
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For example: 

 

Introduction. The amplitudes of the high-frequency 

harmonics generated by a power consumer in the 

power supply network are determined by the 

parameters of the power elements of the network 

and the shape of their output current [1]. The shape 

of the load current of the electric consumer depends 

on the principle of operation of a separate 

electrotechnical unit (ETU) integrated in it [2]. 

………………………………………………………

………………………………………………………

………………………………………………………

………………………………………………………. 

Purpose of the work. The aim of the work is to study 

the distortion of the curve shape of the output 

currents in the individual phases as a result of the 

operating modes of high-power single-phase ETDs 

in the elements of the power supply network and to 

determine and evaluate the asymmetry of the high-

order harmonics generated by them. 

………………………………………………………

………………………………………………………

………………………………………………………

………………………………………………………. 



Study of the symmetry of the high-order harmonics 

generated in the network. To optimally conduct 

experimental studies of electrical consumers, we can 

divide the integrated ETBs into the following three 

main groups: 

1. Electrotechnical installations, most of which are 

equipped with thyristor controllers made according 

to the three-phase Larionov circuit and the control 

of the load current of each phase is based on the 

principle of interconnected transverse-pulse 

regulation (DC electric furnaces, 

………………………………………………………

………………………………………………………

………………………………………………………

………………………………………………………. 

 
Fig. 1. “Load Stand” Scheme 

………………………………………………………

………………………………………………………

………………………………………………………. 

The parameters are calculated by the equation: 

𝑠𝑖𝑛2𝛼 +  𝑐𝑜𝑠2𝛼 = 1,           (1) 
Where  

𝛼 −................................................................................

...................................................................................... 

The results are shown in the table 1. 

Table 1. 

# Studied Parameter Result 

1 Network Voltage 380 v. 

2 Load Current 1500 a. 

3 Power Factor 0,96 

……………………………………………………… 

………………………………………………………

………………………………………………………

………………………………………………………

………………………………………………………. 

Conclusions 

1. It is substantiated that the harmonics of each 

frequency spectrum of the high-order harmonic 

spectrum generated by the electric current due to the 

load current of the electric user are characterized by 

pronounced asymmetry, and it is necessary to take it 

into account when compiling diagrams and parameters 

of harmonic suppression filters. 

2.……………………………………………………

………………………………………………………

……………………….. 
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