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The search algorithm for determining of “week” interties in the electric power system has been 
realized together with the method for sensor nodes determination. 
Keywords: limit steady-state operating conditions calculation, generalized operating conditions 
tenseness coefficient, method of sensor nodes and «week» interties determination. 

Application of singular value decomposition of Jacobi matrix method for power 
system static stability assessment. 
Belov E. I., Sorokin E. V. 
The possibility of using of the minimum singular value of the Jacobi matrix as a static voltage 
stability index is determined. Components of the right singular vector corresponding to the 
minimum singular value prove to indicate the most critical nodes in terms of static voltage stability. 
We also analyze the influence of strengthening the power system on static voltage stability margin. 
Keywords: Jacobian matrix, minimum singular value, singular value decomposition, static voltage 
stability. 

Development of the software for automated calculation of relay protection and 
automaton «ARU RZA»: new program units and functions. 
Abakumov S. A., Vishtibeev A. V., Gayazov S. E., Nadobnaya E. A., Savvin D. N. 
The article describes main features and main program units of the software for automated 
calculation of relay protection and automaton «ARU RZA» (PVK «ARU RZA»). The text contains 
information about interaction of the user with model of network within implementation of the 
concept of tripartite representation of parameters of objects of electric network: in a graphic, 
tabular and text style. Much attention is given to features of the graphical editor, application of 
current sources to the modeling of FACTS devices, use of the combined calculation method in 
symmetrical components and in phase components, automatic calculation of equivalent circuit 
parameters on passport parameters of equipment, automatic formation of the protocol of calculation. 
Main features and advantages of calculation of relay protection and automation settings are 
described, furthermore main features of the program unit of operation analysis of relay protection 
with relative selectivity are described. 
Keywords: software, short-circuit currents calculation, setting of relay protection, check of the 
electrical power equipment, operation analysis, overhead line, cable line. 

Performance characteristics of electrical power generation systems 

Short-circuit currents of a turbine generator with a split stator winding. 
Liamov A. S., Smolovik S. V., Tupitsina A. L. 
The differences between the equations of transient processes of turbine generators with split stator 
winding and the classical equations of synchronous machine are considered. Structurally, the stator 
windings made in such a way that they form the first phase-coinciding harmonics of the magnetic 
field induction in the air gap of the machine. The most significant difference is the presence 
of mutual inductance in the magnetic flux of the stator leakage and the mutual magnetic flux. 
An important task is to study the processes for short circuits on the terminals of the windings, 
which is necessary to assess the requirements for generator switches. In most common calculation 
systems (RusTab, EMTP), the model of the generator with a split stator winding is absent, and the 
usual calculation method is to represent this generator by two independent three-phase machines. 
The aim of the article is to compare the results of transient processes of a generator with a split 
stator winding at a three-phase short circuit on the side of the generator voltage with the results 
of calculations according to the scheme with two independent generators. It is shown that such 
modeling is not acceptable, and the greatest errors occur when determining the currents in the 


