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Modern methods of electrodynamic forces calculation in power transformers. 
Brilinskii A. S., Evdokunin G. A., Popov I. V. 
In this paper the authors reviewed modern methods of electrodynamic forces calculation in power 
transformers and considered new way to improve accuracy of calculations. The accuracy of an 
electrodynamic force calculation mainly determinates by accuracy of magnetic field distribution 
calculation, because such kind of the calculation usually very complicated, especially in a nonlinear 
system, like a transformer. One of the modern ways to solve such problems is Finite Element Method 
analysis, which helps to find numerical solutions of system of nonlinear equations. The authors 
considered method of calculation of the electrodynamic forces, which combined with the FEM analysis 
of the magnetic field and accounting influence of the external electric network. According to this 
method, axial and radial electrodynamic forces are determinated in every turn of transformer winding, 
which can be very useful for mechanical strength analysis. The process of calculating is shown on 
ex-ample of three phase group of single phase transformers ORTS-417000/750/24/24 in different 
operating conditions. Based on the results of the calculations, graphs of the distribution of electro-
dynamic loads on the turns of the windings, graphs of the magnetic field distribution in the core and 
near the windings were constructed. The proposed methods for calculating electrodynamic forces 
can be useful in the manufacturing of the new trans-formers, allowing designers to reduce the cost 
of field tests by identifying and eliminating the weak points at the stage of project planning. 
Key words: transformer, electrodynamic withstand, electrodynamic force, FEM analysis, transient 
analysis. 

 

Induced voltages on crossing underground communications. 
Korovkin N. V., Minevich T. G. 
The task of evaluation of the voltages between screens of the crossed underground cables or other 
long lasting technical systems (water pipes, gas pipes, railway and streetcar rails) induced by high-
voltage line located near to  is considered. The analytical relations for the required voltage depending 
on the soil properties and mutual location of cable lines and the high-voltage line are given. An 
approach to calculation of induced voltages alternative to the one presented in M. V. Kostenko's 
works is proposed and substantiated in the paper. The proposed approach makes it possible to 
estimate induced voltages using relatively simple analytical expressions. 
Key words: induced voltage, crossed cables, EMF, buried cable, high-voltage line. 

 

 

Calculation of the heating temperature of electric motor cables for auxiliary needs, taking into 
account the current distribution in parallel branches. 
Lapidus A. A., Solovieva S. N., Perfiliev A. P. 
For auxiliary electric motors of high power, it is necessary to have two or three parallel supply 
cables. The usual approach to calculating short-circuit currents on the auxiliary motor cable does 
not take into account the current supply from the undamaged parallel cable. A calculation technique 
is proposed taking into account the influence of this factor. 
Keywords: short-circuit current, auxiliary needs, asynchronous electric motor, cable heating, 
thermal impulse. 




