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Abstract 

Modern electricity grids consist of a large number of interrelated objects (substations, energy transportation routes, points of production 
and consumption of electric energy). There is a number of topical issues related to insufficient effectiveness of electricity grids. The 
problems include: low level of reliability of electric power equipment, lack of timely, accurate information on the modes of work of power 
system, unacceptably high level of electricity losses. All the aforementioned problems are topical and are widely discussed in our country 
and abroad. These problems can be solved effectively by introducing an automated information system to control the modes of electricity 
grids in real time. 
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1 General  

The complexity and importance of the tasks which are being 
solved in power supply led to the development of centralized 
system of remote control and management based on SCADA 
(System Control And Data Acquisition) technology and 
modern solutions in the field of information technology.  

The main functions of telecontrol systems can be formu-
lated as follows [1, 2]: 

 receiving and processing of information on the cur-
rent state of the monitored objects, presentation of 
this information in user-friendly way; 

 provision of effective centralized management and 
control of the complex modes of electric power dis-
tribution systems from a control unit (CU); 

 ensuring the high reliability and accuracy of trans-
mitted information; 

 control of reliability and safety of remote management; 
 automation of switching.   
Teleautomation of the objects of an EDN requires the 

availability of remote control equipment at a control unit 
and a controlled object, as well as the availability of a com-
munication channel. Today’s market offers a wide variety 
of high-quality remote control equipment (various sensors 
and transducers of information, microprocessors, visual dis-
play products, etc.). Thus, the ways to ensure the require-
ments of high reliability of power supply should be sought 
in the development of reliable and cheap communication 
channels for telecontrol systems. 

It is stated by experts that today in Baltic countries tech-
nically obsolete technologies are heavily used in the mana-

gement of power systems (out-dated equipment of moni-
toring and control, communication channels with low band-
width low noise immunity and high impact of weather con-
ditions).  
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FIGURE 1 Wiring diagram of equipment in digital telecontrol networks 

mailto:aleksandrs.mrocko@isma.lv


The 13th INTERNATIONAL SCIENTIFIC CONFERENCE  

INFORMATION TECHNOLOGIES AND MANAGEMENT 2015 

April 16-17, 2015, Information Systems Management Institute, Riga, Latvia Mrochko A, Cibinsh A 

43 
CM05 Computer Modelling and Information Technologies 

In Latvia, since the early 90-ies of the 20th century optical 
SM (Single Mode) cables, the total length of which is several 
thousand kilometres, have been widely used as communi-
cation lines of control units and main substations (HES, TEC). 

Considering the experience of European power compa-
nies in the field of power systems modernization, the efforts 
of Latvian power companies must be directed on [2, 3]: 

 the expanding and reconstruction of the existing 
electric power distribution networks;  

 modernization of telecontrol equipment;  

 development of Control and Automation systems on 
the base of optical communication networks and 
SCADA technology (Figure 1). 

2 Conclusions  

The aim of modernization is to connect each object (sub-
stations, supply centres, distribution points, etc.) to the re-
liable high-speed data transmission network using the new 
protocol of data exchange IEC 60870-5-104. 
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