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Design of decision support system for electrical grid development 
Chernova A. D. 
The main stages of decision support for electrical grid development are presented. The generation 
of alternatives is offered depending on scenario of electrical grid development, taking into 
assessment of power equipment technical conditions and the future level of load. 
The evaluation of alternatives for electrical grid development is proposed to be carried out according 
to the developed criteria without the participation of an expert. Afterwards they are attributed to 
a corresponding set of preferred solutions based on the technology of artificial neural networks. 
The developed algorithm of the decision support system has been successfully tested on the 
example of the technical re-equipment of the substation, the obtained results corresponds to the 
proposals of the investment program for electrical grid development. 
Keywords: electrical grid development, decision support systems, neural networks. 

Algorithms and devices of automatic emergency and relay protection 

Accounting of the local emergency control operation in the algorithm of Centralized 
Emergency Automation 
Lisitsyn A. A. 
The additions to the main algorithm of the Centralized Emergency Automation are provided. 
Additions provides the possibility for taking into account the effect of local emergency automation 
of the equipment overload limiting and the voltage decreasing limiting at the load nodes. 
Keywords: algorithm, centralized emergency control system, Centralized Emergency Automation, 
local emergency automation. 
 
Automatic of elimination of asynchronous modes based on the Rosenblatt perceptron 
model 
Baryshev V. I., Vlasov S. V., Satsuk E. I. 
Studies were conducted on the possible application of the mathematical model of the Rosenblatt 
perceptron and machine learning technologies for detecting an asynchronous modes in power system. 
Keywords: automatic emergency control, asynchronous mode, machine learning, Rosenblatt 
perceptron. 
 
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. 


