
Characteristics of high-power turbo units mechanical oscillations. 

Belyaev A. N., Smolovik S. V. 

Generators of modern nuclear power plants with a capacity of 1200 MW are characterized by significant  

complexity of design and large electromagnetic and mechanical loads. The shaft line of the unit includes seven 

elements and is characterized by oscillation frequencies varying in the range from 8 to 70 Hz. The parameters  

of transient processes associated with torsional oscillations of the shafts of turbo-units for three generator models 

were compared, and it was shown that, under certain mechanical parameters, resonant amplification of oscillations 

is possible, which is dangerous for the structural elements of the turbo-unit, particularly for the connection between 

the generator and the exciter, which is taken into account during design. 
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Study of current transformer errors on a high-current test bench at «Mars-Energo Research and 

Production Enterprise» LLC. 

Giniyatullin I. A., Ermolaev M. V., Paramonov E. D., Popov S. O., Sakhno L. I. 

Сost-effective test bench for direct testing of high-power current transformers in transient conditions has de-

veloped. This bench involves discharging a pre-charged capacitor in oscillatory mode onto an inductor. This min-

imizes power consumption during testing. The coil consists of several series-connected sections. The inductor's 

magnetomotive force (MMF) is measured, and the amplitude of the measured MMF can reach 1000 kA.  

This article presents the results of measuring the errors of a commercially available current transformer. It is shown 

that the number of inductor sections affects the measured error of the transformer, which is explained by the  

dependence of the magnetic flux density in the magnetic circuit on the angular coordinate. The current transformer 

error at the rated accuracy limit primary current, measured on the bench, differs significantly from error measured 

at a steady-state sinusoidal current at the rated accuracy limit primary current. This result demonstrates the need 

for clarification of the existing standard methods for measuring the saturation state of current transformers  

for protection in transient conditions. 
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The problem of the electrical energy quality ensuring in combined power supply systems. 

Aladin M. E., Zimin R. Yu., Sychev Yu. A. 

The article describes and substantiates the main problems associated with ensuring the quality of electrical 

energy in combined power supply systems. The main operating modes of combined power supply systems  

are outlined. An overview of the main methods for ensuring the quality of electrical energy is given, including 

structural methods, parametric methods, and the use of separately connected specialized devices. A method for 

assessing the level of electrical energy quality in combined power supply systems is proposed based on the analysis 

of the main paths of non-sinusoidal waveform formation with the identification of the components of the resulting 

power factor. A method for improving the quality of electrical energy in combined power supply systems  

is proposed based on the use of multifunctional filter-compensating devices based on several active converters. 

An analysis of various topologies of passive filters at the output of the series converter of the multifunctional  

filter-compensating device, which have different effects on the quality indicators of electrical energy, is performed. 

The most effective topology of such a filter for use in combined power supply systems is identified. 
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Approaches to the design of power supply schemes for technological installations of industrial enterprises. 

Kozlov A. V., Vinogradov A. Yu. 

Based on experience in improving the reliability of power supply to industrial facilities with the aim of opti-

mizing design processes, proposals have been developed to supplement existing regulatory documentation with 

provisions governing the power flow parameters values in emergency modes. 

Key words: power supply, industrial facility internal power scheme, industrial facility external power 

supply scheme, power supply reliability, power flow parameters. 

  




