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Relay protection optimization taking into account technical and economical 
parameters 
Dmitriev S. A., Kokin S. E., Kokorin E. L. 
In this paper the importance of secondary circuits accounting at the Risk calculation is shown. Key 
Russian and foreign publications, which are connected with risk of relay protection outages, are 
considered. Attention was stressed on such groups of methods as: table-logical, logical-probabilistic, 
methods based on Markov chains and so on. 
An algorithm of equipment’s risks calculation in relay protection was proposed. Important to say, 
that method takes into account influence of both external and internal factors. The developed 
method uses the potential under-supply of electricity at the primary equipment element, due to the 
relay protection fault, as a risk indicator. Calculated risk depends not only on the short-range 
protection backup, but also on the long-range protection, power flow parameters and short circuit 
probabilities were taking into account as well. 
Calculations, based on the developed algorithm, were carried out for the standard IEEE 14-node 
test scheme. The main dependencies were found, and after, main conclusions were made about the 
algorithm applicability. 
Risk calculations in the under-supply units were completed additionally with the calculation of the 
cost of maintenance. At the end the final financial indicator was created, which allows to make 
some fundamental conclusions about service system efficiency. 
Keywords: risk calculations, technical maintenance optimization, relay protection, equipment 
replacement programs. 

Нigh-voltage engineering and equipment 

Estimation of new high-voltage valve equipment reliability at Vyborgskaya substation 
Alexeev N. A., Bulykin P. Y., Zmaznov E. Yu., Karpov V. N., Lozinova N. G, Matinyan A. M., 
Peshkov M. V., Suslova O. V. 
The results of new high-voltage valve operation applied for the modernization of Vyborgskaya 
substation are given in the article. The reliability of the new valve is calculated. It is shown that the 
new valve has reliability indicators not lower than the world ones. 
Keywords: High-voltage valve, reliability, service life, reliability estimation technique. 
 
Studies of the thermal mode of a three-phase cable line under laying conditions in 
polymer tubes 
Lubkov A. N., Titkov V. V., Tukeev P. D. 
In this study a three-phase cable line heating mode has been considered. Finite-element model, 
taking into account conductive, convective and radiation heat exchange has been built. This model 
has been verified by comparing its results with results of experimental research of a considered 
cable line heating mode. Correction coefficients, allowing taking into account all heat exchange 
mechanisms in a simplified solid model, useful for a fast engineering estimations, has been found. 
Keywords: cable line, heating mode, polyethylene tube, convection, radiation, finite-element model. 
 
  




