
5 

Известия НТЦ Единой энергетической системы № 1 (86)  • 2022 • 

High Voltage Technology 

Improving the accuracy of determining the location of power line damage using 

the least squares method. 

Gritsutenko S. S., Korovkin N. V. 

A method is considered that allows determining with sufficiently high accuracy the place of damage 

to the power line. The calculation of the location of the damage – line break can be performed using 

the resonance method. This method proceeds from the assumption that the property of a broken 

line is well described by a mathematical model representing a resonant contour. The initial data is 

the voltage at the beginning of the line recorded at the time of the accident. However, the resonant 

method is based on a simplified model of a long line, which does not take into account the active 

resistance. The new method includes an active resistance in the model of the oscillatory circuit. 

However, this approach leads to a flattening of the head of the peak of the amplitude-frequency re-

sponse curve and a decrease in the accuracy of determining its maximum. Therefore, the calculation 

of the resonant frequency is performed by comparing the shape of the amplitude-frequency charac-

teristic of the circuit with the voltage spectrum in the time domain, which is the neighborhood of the 

moment of rupture. The contour parameters are searched for using the least squares method. Ac-

cording to the contour parameters and linear parameters of the line, the distance from the beginning 

of the power line to the break point is calculated. The proposed method reduces the search area of 

the accident site by at least two times compared to the method taken as a reference. 
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Q-factor of the oscillatory circuit, linear characteristics of the power line. 

Investigation of the surface effect in the windings of a powerful toroidal transformer

for the resistance flash butt welding of pipes.

Kobzar E. N., Korovkin N. V., Sakhno L. I., Sakhno O. I., Fedorov P. D. 

The article deals with the skin-effect in the windings of powerful toroidal transformers for flash weld-

ing of pipes. The results of experimental and theoretical analysis of the skin effect in windings are 

presented. The equivalent circuit of a multi-winding transformer and two-dimensional models of 

two-winding transformers are used for theoretical analysis. It is shown that in the windings of the

investigated transformers there is an excessive consumption of copper. Methods are proposed for 

reducing the skin-effect in windings and eliminating excessive consumption of copper in them.

Key words: flash welding, multi-winding transformer, equivalent circuit, skin effect, losses, short

circuit. 
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About the scientific heritage of N. I. Voropai. 

Efimov D. N., Podkovalnikov S. V. 

The research works of N.I. Voropai in the field of properties of electric power systems, their  

reliability, stability, survivability, heterogeneity, methods and systems of control of operating 

conditions of power systems, mechanisms of development of blackouts, methodology and models 

for expansion planning of power systems, etc. are analyzed. 

Key words: electric power systems, operation, expansion, properties, control, operating conditions, 

blackout. 




