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Calculation of transformer cast resonant insulation temperature during ferroresonant  

processes. 

Brilinskii A. S., Evdokunin G. A., Staruhina E. A., Syutkin A. V. 

The cases of damage of dry-type transformers associated with melting of the cast resin insulation of 

their windings, smoke formation and triggering of fire alarms, became the reason for investigation 

of the reasons of such accidents. To analyze the electromagnetic processes in the electric grid and 

the thermal processes in the transformer, computer models of this type of transformer were developed, 

which allow to calculate the ferroresonant processes in distribution networks and to determine their 

influence on the heating of the transformer insulation. Based on the studies of the processes in cast 

resin transformers, it was found that some emergency modes can lead to a significant increase in 

currents in the windings and, as a consequence, to thermal damage to the insulation. 
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Modeling of the magnetic field and the current density distributions in superconducting 

magnetic energy storage systems. 

Bagan S., Govor V. M., Kalimov A. G. 

The application of superconducting magnetic energy storage (SMES) wounded with high-temperature 

superconducting tapes of the second-generation (2G HTS) is a promising way to improve the quality 

of electricity in microgrids due to a number of advantages over traditional energy storage systems. 

However, to ensure the high efficiency of such energy storage devices, it is necessary to define the 

limits of their possible operation, which are mainly determined by the parameters of HTS tapes and 

the design of the SMES. Calculation of these limits of pancake coils operation is a challenging problem. 

The example of the HTS coil magnetic field modeling is described in this paper. The approach 

includes the application of the T-A formulation of the electromagnetic problem in combination with 

the homogenization of the superconducting coil and Kim critical state model. This formulation of the 

problem makes it possible to obtain the flux density distribution and the current density distribution 

over coil cross section. Further its analysis allows investigating coil behavior during an exploitation 

under different conditions. 
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Stability issues of the hydro-turbine governing systems on the example of foreign experience. 

Gerasimov D. A., Gurikov O. V. 

A review of sources that are devoted to the topic of hydro-turbine governing systems stability issues 

with examples of their incorrect operation has been carried out. Based on the review, examples of 

emergency events caused by incorrect operation of hydro-turbine governing systems in the power 

system of Russia and other countries are presented. For these examples, the causes for the incorrect 

operation of the hydro-turbine governing systems, as well as the measures taken to prevent the 

recurrence of similar emergency events are given. 
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stability. 

 




