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Abstract  

In this work there is considered the expediency of the intellectualization of the process of operative diagnostics of thermal plants on the 
basis of intelligent technologies. It is shown that in the conditions of the modern developing market it is necessary to talk about the 
unsatisfactory state of the technological potential of the electric power industry. In order to solve existing problems it is necessary to make 
a transition of thermal energy systems to a new quality of management by forming a new technological platform of the intellectual and 
energy system. 
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1 Introduction 

In the last decade Smart Grid technology ("intelligent 
network") has been developing in the advanced countries of 
the world. There are already dozens of pilot projects, where 
the use of “smart meters”, “smart elevators”, “smart houses”, 
the use of solar and wind energy in combination with “smart 
houses” gives a significant gain to the consumer in paying for 
energy organizations services. By analogy with the concept 
of Smart Grid, the transition of thermal energy systems to an 
intellectual level provides the creation of a new technological 
platform of the intellectual and energy system. 

Intellectualization of information-measuring processes 
means using not only a new generation of tools, but also a new 
generation of mathematical, algorithmic and software support. 

The intellectual and energy system is a client-oriented 
network of a new generation, which should ensure the 
availability of the resource use. Reliable, high-quality and 
efficient service of electric power consumers due to flexible 
interaction of all its subjects (all types of generation, electric 
networks and consumers) on the basis of modern technological 
means and a single intellectual hierarchical control system. 

In the intelligent power supply system the final consumer 
of electricity is considered as a partner of the electric power 
industry entities in terms of ensuring reliable operation of the 
power system and acquires the "active" status. 

The concept of IES is aimed at implementing an active 
consumer strategy, under which there is understood 
providing the possibility of independent change by 
consumers the volume and functional properties of the 
received electricity on the basis of the balance of their needs 
and the capabilities of the energy system. In other words, it 
stimulates the consumers to participate in load regulation. 

Control levels in the intellectual and energy system are 
presented on Figure 1. 

 
FIGURE 1 Control levels in the intellectual and energy system 

An intelligent solution is the use of hybrid approaches 
and models, when combining various intellectual and 
traditional models allows to obtain the most effective 
solutions, especially the guaranteed accuracy of the forecast. 

2 Overview 

New properties of the power system within the IES 
framework: 

1. Interaction of the network with any types of generation, 
including small and alternative energy sources; 

2. Interaction of the network with consumers on the 
basis of efficient use of electricity due to situational 
load regulation with maximum consideration of 
consumer requirements; 

3. Creation a new network electric power topology 
with a hierarchical and technological segmentation 
and flexible active-adaptive intersegment bonds 
providing exchanges and regulation of basic, half-
peak and peak powers by the corresponding 
automatic control system; 
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4. Implementation of adaptive response of the power 
system and electric network to the current situation 
based on a combination of local and centralized 
control in normal and emergency conditions; 

5. Development of new information resources and 
technologies for the assessment of situations, 
development and adoption of operational and durable 
solutions – in order to implement effective control. 

3 Decision 

Analysis of the reliability of the system with the use of an 
intelligent system, the Kohonen network and with the use of 
conventional emergency automatics led to the fact that the 
subsystem could maintain the stability only through the 
coordination of reactive power sources. There was not 

required a load cutoff. 

4 Conclusion 

Based on the conducted analysis the following conclusions 
can be made: the transition of thermal energy systems to an 
intellectual level provides the creation of an intellectual and 
energy system. The basis of which is the application of the 
theory of fuzzy sets and the use of the Kohonen network at 
the detection of pre-emergency states. Created on the basis 
of the intellectual and energy system make it possible to use 
the most effective methods of diagnosis. There were 
synthesized and investigated the methods for the creation of 
the intellectual-energy system that will be based on more 
flexible efficient use of electricity. 
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