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Abstract 

In this work presented the review of articles on the efficiency of heat-generating equipment of a CHP, comparisons of energy and exergy 
analysis, as well as the achievements of using information technologies to increase efficiency. 
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1 Introduction 

Improving the efficiency of energy production has always 
been a priority area of research in the energy sector. The 
economic downturn, the transition to market relations 
negatively affect the development of the energy sector, do 
not allow the full updating of production assets. The 
depreciation of the equipment used in the power plant is 
very high, they are morally and physically obsolete, and 
have low economic and environmental characteristics.  

2 Overview  

Today, there is growing interest in improving the 
performance of existing power plants and their equipment. A 
significant proportion of the generating equipment is 
represented by steam boilers, turbine units installed at CHP 
plants that make up the power supply complex, which 
includes the manufacturer, supplier and consumers of energy. 

The efficiency of the CHP is characterized by various 
technical and economic indicators, which reflect the 
efficiency, reliability and durability of the equipment during 
its operation. Technical and economic indicators 
characterize the actual, nominal, regulatory, predictive work 
of CHP, which are determined for a certain point of the 
elapsed time, under the influence of certain external 
conditions, under the predicted external conditions, when 
troubleshooting. 

To improve the efficiency of CHP, studies have been 
conducted on various aspects of this task. For example, a 
comparative analysis [1] suggests that the performance of a 
CHP at full load improves efficiency, rather than partial load. 

Many studies to improve the efficiency of CHP show 
that this can be achieved by solving problems of optimizing 
the composition of equipment and operating modes of CHP 
[2,3], as well as optimizing the operation of boiler 
equipment and turbine generators. 

There are a large number of methods that evaluate the 
efficiency of heat and power plants based on various 
indicators, coefficients, etc. 

A number of articles have analyzed the energy 
efficiency [4], exergy analysis of heat generating plants, and 
showed the disadvantages of the traditional approach to 
power plant efficiency analysis, which is based solely on the 
principle of energy conservation [5]. Evaluation of the 
efficiency of power plants exclusively on a technical basis, 
regardless of cost, leads to exergic analysis, which is able to 
calculate the true technical efficiency and is its advantage. 
The analysis done in this paper shows that the heat-
generating installations that are at the forefront of energy 
efficiency are not the best in exergy terms. 

The method of exergic analysis allows to compare different 
energy systems based on exergy balance, which is more 
accurate with respect to the classical thermal method [6, 7, 8]. 

It is known [9] that to assess the effectiveness of the 
complex, the main value is a technical and economic 
indicator, which is determined by the following parameters: 
1 - exergy efficiency of a CHP plant; 2 - full-relative 
efficiency of CHP; 3 - specific fuel consumption (efficiency) 
for electricity generation; 4 - specific fuel consumption 
(efficiency) for the production of exergy / or heat released. 

The rapid development of modern methods of 
developing and creating man-machine and intelligent 
systems has led to a significant development of science in 
building control systems. Information technologies make it 
possible to create various systems for evaluating CHP 
processes and their thermodynamic indicators. Along with 
the development of technology, the amount of data to be 
processed is also growing. 

The system of on-line data processing created with the 
help of information technology serves as a tool for 
increasing production efficiency, will allow to more 
effectively conduct the technological process, which, with a 
sufficiently high price for heat carrier and electricity, can 
produce a significant economic and environmental effect. 

Today, at most of the country's CHPs, the calculation of 
technical and economic indicators (TEI) is carried out using 
traditional methods. Reporting on TEI is usually made only 
in large intervals of a decade / month. With  

this system, it is possible to obtain an assessment of TEI 
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in a short time interval daily / weekly. 
The set of data on thermodynamic parameters of heat 

engineering processes of a heat-generating installation is 
very voluminous and requires the application of certain 
statistical tools for processing. The data obtained in the real 
mode of operation are used as criteria for evaluating the 
control of the thermal installation. Evaluation of 
thermodynamic data allows you to make a forecast and 
select the optimal mode of operation of the installation, 
monitor its status and plan the work. 

The online data processing system allows the upper 
level of production management: to quickly gather 
information from existing information systems, which 
allows to perform the calculation of key performance 
indicators in real time; composition of equipment for the 
established mode of operation. 

Therefore, the most effective is the use of intelligent 
technologies in conjunction with classical methods of 

monitoring the status and control of technological processes. 
When creating systems for operational control and data 
processing, the advantages of traditional methods, techniques 
and algorithms are combined with the mathematical 
apparatus of the theory of artificial intelligence. The 
application of a modern instrumental basis and methods of 
control theory will allow creating a system of assessments of 
the state of thermophysical processes and outlining a 
mechanism for improving management efficiency. 

3 Conclusions 

Thus, the reviewed review of articles shows the 
effectiveness of various methods for analyzing the 
efficiency of heat-generating installations. The use of 
information technology as a tool for evaluating performance 
based on thermodynamic indicators of heat exchange 
processes is most productive. 
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