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Purpose. Formation of the transformer mathematical 

model that adequately recreates electromagnetic process-
es in transformer windings under the influence of internal 
network overvoltage, and study of electromagnetic pro-
cesses in transformer windings with using this model.  

Methodology. The model of the transformer is ob-
tained basing theoretical principles of electrical engi-
neering, which don’t require any experimental study of 
real electromagnetic processes inside equipment for ad-
equacy confirmation of mathematical models, taking in-
to consideration transformer construct elements (wind-
ing, magnetic core, insulation), and mutual inductance 
among winding parts. 

Findings. Methods of transformer mathematical 
models synthesis, which take into consideration mutu-
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al induction between winding parts by modelling reac-
tive components of winding impedance with opposite 
signs have been developed. Electromagnetic processes 
in certain points of a high-voltage winding of the 
transformer in different modes of operation are studied 
using the developed mathematical models of a power 
transformer.  

Scientific novelty. The methodology allows for-
mation of electrical equipment with high voltage wind-
ings mathematical models, which take into considera-
tion parameters distribution and allow studying elec-
tromagnetic processes inside windings, without experi-
mental research of real electromagnetic processes inside 
electrical equipment for model adequacy confirmation.  

Practical value. For the first time Power engineering 
field obtains a tool for evaluation of quantitative indicators 
of electromagnetic processes in a random point of a high 
voltage winding of a distributed-parameters transformer 
with mutual induction between its elements, which is in-
fluenced by network internal random frequency overvolt-
age. The tool can be used during all design, production, 
test and electrical equipment operation stages. 

Keywords: electrical equipment, mathematical mod-
els, high voltage windings, electromagnetic processes 
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