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Calculating methods for the marginal steady-state modes and identifying weak links of electric 
power system. 
Altukhova M. K., Chilibev A. G. 
In the design and operation of electric power systems (EPS) one of the major challenges is the mar-
ginal steady-state modes calculation. The matters of formulation and application of the generalized 
marginal mode equations (MME) for solving the problems of EPS static stability are considered. 
Algorithms for EPS sensor nodes determining based on the spectrum analysis of the conductance 
matrix and singular value decomposition of the Jacobi matrix are presented. Methodology for spec-
ifying the EPS links which are weak in terms of the static aperiodic stability based on the calculation 
of union Jacobi matrix elements of the steady-state mode equations with MME application has been 
developed. It was demonstrated, that application of the EPS weak link identifying methodology al-
lows to develop measures of the mode effective introduction into the admissible domain as well as 
making informed decisions on optimizing EPS structure at the design stage. 
Key words: electric power system, marginal steady-state modes, Jacobi matrix, sensory node, weak 
links. 

 

Issues of regulation of number of branches from 110-220 kV power transmission lines with 
two-way power supply. 
Vinogradov A. Y., Kozlov A. V. 
Correction of existing regulations that are used for development of main technical solutions for 
power plants’ power distribution schemes and for external power supply schemes of power facilities 
is proposed. Limitation of maximum number of branches from power transmission lines with 
two-way power supply is proposed to be added in regulations. 
Key words: power distribution scheme, external power supply scheme, power supply reliability, 
primary scheme of substation switchgear, branch substation, branch from power transmission line. 

 

Methods for transmitted power increasing in transit power systems on the Kola-Karelian 
transit example. 
Vybornykh I. G., Petrushin D. E., Popov M. G. 
The task of making the most complete use of the capacity of existing intersystem power transmission 
lines is relevant under the constraints of network construction. Ways to increase the throughput of 
intersystem transits are presented and their effectiveness is justified in this paper. The research meth-
odology consisted in conducting numerical experiments to study non-stationary, emergency modes 
of operation in specialized software complexes. In the course of the study, an additional criterion for 
choosing a "dangerous" controlled section was developed and justified. In addition, the calculated 
functional dependences of the mutual influence of the connected controlled sections corresponding 
to the configuration and structure of the electrical network circuit have been determined. The deter-
mination and justification of the technological effect of the closure of normally open connections 
was carried out. The results of the study have practical significance in the management of the electric 
power mode of the power system. 
Key words: power lines, electrical network capacity, dangerous controlled area, maximum allowa-
ble flows, normally open transits. 

 




