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Abstract: The modern complex state of the natural environment, caused by the harmful impact of the rapidly developing 

world industry on it, is considered. It is pointed out the acute urgency of the utmost reduction of the harmful effects of industry. 

It is noted that the world's power engineering is the most active source of harmful effects increasing with acceleration on 

living and non-living nature. The ecological essence of the concept of energy saving is revealed. It is shown that high-quality 

control of the operation of technical objects is a productive means of increasing the level of ecological efficiency of 

enterprise operations. A chain of interrelated circumstances that determines the strict dependence of the degree of 

environmental friendliness of a technical object on the quality of the control process of its operation is considered. The issues 

of ecological modernization of the enterprise as a means of increasing the ecological efficiency of its enterprise activities are 

considered. There are specified the components of the company's environmental efficiency in accordance with the state 

standard. 
Keywords: Environment, environmental friendlines, harmful impact, power engineering, energy saving, technological 

efficiency, ecological efficiency, functioning, technical object, control. 
  

Introduction 
World production is represented by a complex of industries that are closely interconnected by the channels of material and 

technical exchange and channels of energy supply - electricity and heat. The set of technical objects (TO) which included in it 
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forms a complex multi-level information pyramid, the expedient and productive functioning of which, as system, needs both in 

automated control system by separate parts of the pyramid and in automatic control systems (ACS) of functioning by separate 

TO elements. The purpose of control of the level of technological efficiency (TE) of TO operation (further, abbreviated: "TE 

TO" or "ET TO") is, as is known, to maintain at a given level its components: ecological, economic and general technical 

efficiency. 

The influence of automation facilities on the level of environmental efficiency of TO operation has particular importance. 

The ecological aspect of control of properties of TO, workshops, enterprises, industries and production in general is extra 

importance. 

In the sphere of world production, each TO used in any of its production branches interacts with its natural environment 

(E), in particular, with man. In this context interest is the interaction of the operating TO with E, with living and non-living 

nature. 

As you know, any man’s production activity has a harmful, destructive effect on E. 

Production activity, especially intensified since the beginning of the industrialization period, caused irreparable damage to 

nature. This fact was recorded at an international conference in Japan, Kyoto in 1985 [1]. 

Statement of problem 
From the middle of the last century, the ongoing development of production according to the stagnation scenario is 

characterized by an increase in the negative impact on the E. This circumstance requires adequate or excessive strengthening of 

environmental, nature protection activities. 

The state of the specific TO, its technological properties and the level of TE TO are the result of the implementation of the 

process of control its creation and control its using in the production process. 

With a progressive approach to control of the TO operation, a set of control actions is formed from three stages [2, 3]: 

strategic, tactical and operational. 

As a result of the implementation of this control model, they obtain a new TO with the initial, maximum TE level (ET). The 

created TO in this state is put into operation, in operation. 

Created with the use of a progressive approach, the new TO has a maximum level of ET, including the maximum level of 

its ecological component - EL, economic EN and general technical component (EGEN). 

In the process of TO maintenance, it undergoes a continuous negative impact of the wear process. As a consequence, the 

level of its ET continuously decreases. 

According to the current standard, when the current level ET is reduced to the minimum permissible level (Еmin), the object 

finishes spending the working capacity resource (RS), reaches the limit state and is subject to a complete update-replacement 

with a new TO. 

Solutions of problem 
The development of world production on the industrial scenario proceeding from the middle of the 19th to the middle of the 

20th century based on achievements in the development of science and technology. However, along with, on the whole, 

positive results of this process, it is expanding the sharply negative process of the ever increasing harmful impact of production 

on the E. 

For its weakening and subsequent elimination, that is, to improve the normalization of the state of E, it is necessary to find 

and put into operation highly productive environmental protection facilities. They, naturally, should also rely on the 

achievements of science and technology, on scientific and technological progress. These provisions give status to science and 

technology, make them the driving force of the world environmental protection activities of mankind. 

Level Ет, including level ЕL TO is defined by quality of process of control by its technological process. Consequently, all 

other things being equal, the quality of the object control process determines its environmental friendliness. That is, improving 

the quality of control of TO is a environmental protection tool. Giving it a targeted priority raises its status to the level of the 

concept. Thus, there is reason to consider the use of the process of control the TO operation as the environmental protection 

concept [4]. 

The main task of the ACS is to control the level of its environmental friendliness. The number of indicators of the current 

level of environmental friendliness of the TO can be more than one unit. 

The level of efficiency of the process of functioning of a production object, regardless of the degree of its perfection, 

depends to a high degree on the quality of the control of this process. 

Production objects, regardless of their industry, product and scale, are complex systems of interrelated elements. In them, 

the quality of the technological process reflects several indicators. In such cases, the ACS maintains several indicators at a 

given level. The main among them, in the general case, is to choose EL. However, in a number of cases, for example, in the 

energy sector, in transport as the main indicator are chosen the elements EGEN reliability, safety and ergonomics of work. Such 

indicator of the TO state is taken as the key, a TO resource is assigned to it. 

A special attention is drawn to the peculiarities of control of the TO environmentally friendly, which subject to partial 

renewal on the basis of modernization, reconstruction or technical re-equipment. 

When they are creating a new TO or updating worn out TO, it is necessary to ensure such a ratio of its resource 

components, ecological RSL, economic RSN and general technical RSGEN, at which RSL is superior to others. In this case, the TO, 

which has spent its resource (RSN or RSGEN), will still have a residual resource RSL, that is, it will be still admissible dangerous 

for the E, which corresponds to the environmental protection concept. 

The closing of the TE TO balance discloses the features of the TO properties and conditions of control of the formation its 

TE, in particular, the formation of its EL of operation [5]. 
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To closing the TE balance it is necessary to have information about the dynamics of of changes in the level of the 

components of EL under the influence of TO wear. To expand this possibility it is necessary to develop technical gerontology 

[6]. 

If it is necessary, it should be to monitor and control the current level of several indicators - the components of the EL TO. 

Control of the formation of the EL TO, the control of the current level of its indicators at all stages should have a systemic 

character [7]. 

A bright example of an industry that has a strong influence on the E is power engineering. As you know, power engineering 

is a branch of industry, which has the strongest harmful impact on the E. This is typical for both power engineering on organic 

fuels, its stationary and transport parts, and power engineering on nuclear fuel. The harmful effect of power engineering on the 

E is accelerating. This gives to the problem of nature saving from the impact of power engineering a critically important and 

urgent character. Therefore, the realized now program of energy saving has acquired especially high level of importance and 

complexity [8]. 

But its meaning and content are not understood by everyone. Even among experts in the field of technology there is an 

opinion that energy conservation aims to increase the duration of the period of spending by mankind of the reserves of non-

renewable sources of energy - fossil fuel, its reserves in the Earth interior. The fallacy of this opinion is obvious. 

The true goal of the concept of energy saving is to strive to comprehensively and in every possible way reduce the specific 

(per unit of production output) consumption of energy, produced, transported and consumed in industry, that is, to reduce the 

specific energy consumption in industry and, as a result, to reduce the total fuel consumption. 

Received in this way the target result - the reduction of the amount of burned fuel - reduces the intensity of the harmful 

impact of energy on the E, that is, it causes a positive environmental effect. 

At the same time, it should be taken into account that the specific fuel consumption can be reduced only on the basis of 

increasing the level of the ET TO of power engineering. And this most important effect can be ensured only on the basis of 

ensuring high-quality control of the functioning of power engineering, that is, controlling the actions of its elements: 

generating, transporting and consuming energy. 

It should be noted that the important fact is that, both in general, and in detail, the solution of the problems of energy 

conservation and, consequently, the tasks of high-quality control of the heat-generating TO is the more difficult the lower its 

unit thermal rating. 

Let's note, perspective non-traditional sources of energy, similarly to traditional sources, require wide automation of control 

of technological process of operation. The main direction of alternative power engineeging is the search and use of non-

traditional energy sources. An alternative energy source is a renewable resource. It replaces traditional energy sources, which 

are fossil fuels - solid, liquid, gaseous. It during combustion releases into the atmosphere heat, harmful gases that contribute to 

the development of the greenhouse effect, adversely affects on the living nature. The reason for searching for alternative 

energy sources is the need to get it from the energy of renewable or almost inexhaustible natural resources and phenomena. 

Alternative sources can be wind, sun, water, land, biofuel. 

The above chain of interrelated provisions leads to a fundamentally important conclusion: 

High-quality control of the process of functioning of energy production can ensure a high level of environmental efficiency 

of this process. 

This important conclusion is obtained for the most complex, bright and most large-scale (in terms of the degree of harmful 

impact on the E) industry - power engineering. However, in others branches of modern world production, this conclusion is as 

true as it is important. 

Thus, the high quality of control of the functioning of the TO in its specific application conditions causes an increase in the 

level of environmental friendliness of this object, especially as compared with its use without the ACS, that is, with the manual 

control of its operation. This effect is the main result of the automatic control of the operation of TO and industry in general 

(taking into account the problem of saving the E from the harmful effects of industry on its). 

Currently, for energy companies, one of the most important areas of economic activity is the bringing in investments for the 

implementation of environmental modernization of production. In this regard, there is a need to confirm the environmental 

efficiency of production activities. 

The environmental efficiency of an enterprise is the conformity of the production activity to objectively measurable 

standards of environmental impacts. According to the standard, the environmental efficiency of an enterprise means the results 

of managing the environmental aspects of the activity, and they can be measured in relation to the organization's policy, its 

goals and objectives in the field of environmental protection. Estimation of environmental efficiency is a continuous internal 

process of data collection and evaluation, as well as information to provide a current assessment of environmental performance 

and trends over time. This process allows you to determine the environmental aspects of the enterprise; To assess which 

aspects are most significant for changing business conditions; Set criteria for environmental efficiency; To assess the 

compliance of the enterprise's activities, including the control to these criteria. 

The environmental aspect of the problem of the TE TO control, considered in relation to the energy sector, shows its 

importance in relation to industry as a whole. 

Conclusions 
1. The present state of the environment requires immediate adopting of extraordinary measures to decisively reduce the 

intensity of harmful effects on it from the industry side; 

2. Control of the operation of the TO is a productive tool which determines the degree of its harmful impact on the E. 

Increasing the quality of TO control it can be reduced the degree of this impact; 

http://atbp.onaft.edu.ua/
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3. It should be recognized that in the current world industry conditions, the main task of the ACS of the operation of any 

TO is to maintain level the its EL in a given range of values; 

4. The result of control over the current level of EL of functioning of the TO should be the main indicator of the current 

level of TE of its operation; 

5. If necessary, you should monitor and control the current level of indicators - the components of the EL of object; 

6. In modern industry, there is a situation which forces to use the direct control of the level of EL of majority TO; 

7. When assigning RS TO, it is necessary to ensure such a ratio of its components, at which the largest is the ecological 

component; 

8. Currently, for energy companies, one of the most important areas of economic activity is the bringing in investments for 

the implementation of environmental modernization of production. 
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