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RESEARCHES  OF  POWER  SYSTEM  OPERATING  CONDITIONS 

The demand of the UPS of Russia power plants for the usage of phase-shifting complexes. 
Brilinskiy A. S., Evdokunin G. A., Kritskiy V. A., Odintsov M. V., Chernyakova L. B. 
The positive experience of operating the Phase Shifting Complex (PSC) at the Volzhskaya HPP 
triggered the large-scale search for the new places of PSC installation at other hydroelectric power 
plants of the Unified Power System (UPS) of Russia. The main purpose of the Phase Shifting 
Transformer (PST) installation is to remove the existing restrictions on the output of HPP power or 
to significantly reduce the volume of power grid measures planned with an purpose to increase in 
their installed capacity. As a result, there were identified hydroelectric power plants, where the 
installation of PST might have a significant technical and economic effect. 
Key words: electric power mode, phase shifting transformer, hydroelectric power plant, power 
distribution scheme. 

Use of a static synchronous series compensator to increase the efficiency of parallel operation 
of power grid. 
Denisenko A. I., Liamov A .S., Smolovik S. V., Chudny V. S. 
The article considers the use of a static synchronous series compensator (SSSC) for solving problems 
of optimal power distribution over parallel electric networks of various voltage classes and limiting 
current overloads of power transmission lines, and provides considerations for choosing the rated 
power of the SSSC in an equivalent design scheme containing parallel overhead lines of 500 and 
220 kV. Based on the calculations of the steady-state modes, it is shown that due to the introduction 
of an additional regulating EMF of the SSSC, a redistribution of power flows between the 500 and 
220 kV networks can be achieved, leading to a reduction in losses. Based on the calculations of 
transients under various perturbations, it is shown that the appropriate control of the SSPC can be 
used to ensure the exclusion of current overload of power transmission lines in post-accident 
modes. The following disturbances are considered: short circuits on the 500 kV lines with their 
subsequent disconnections, and weakening of parallel connections. 
Key words: electric power system, power transmission line, static synchronous series compensator. 

Method for calculating the current transformer saturation time using piecewise linear 
approximation of the average magnetization curve. 
Budovskiy V. P., Vorobjev V. S., Ivanchenko A. N., Moskalenko V. V., Rasshcheplyaev A. I., 
Rybalkin A. D. 

A new, more accurate method of calculating the time to saturation of the current transformer 
(CT) is being considered. For the case of a linear relationship between the magnetic induction B 
and the magnetic field strength H, the authors obtained analytical expressions for H(t) and B(t) as a 
result of solving the well-known system of nonlinear equations describing the processes in CT. For 
the practical use of these expressions, it is proposed to use piecewise linear approximation (CLA) 
of the average magnetization curve. The algorithm for the optimal CLA and the algorithm for 
calculating the time to saturation of the CT are described in detail. The algorithms are implemented 
in the form of computer programs, the performance of which, as well as the adequacy of the 
obtained analytical expressions, are confirmed by numerical experiments. 
Key words: measuring current transformer, magnetizing current, saturation time, short circuit 
phase, average magnetization curve, piecewise linear approximation. 


