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Abstract: The most part of the operating technological equipment in Ukraine has spent the estimated resource of working 

capacity, has passed in a limiting condition, therefore works with low technological indicators of efficiency of functioning of a 
technical object. These indicators include three components: environmental, economic and general technical efficiency. The 
increase of these indicators is a complex and important problem of increasing the efficiency of functioning of the operating 
technological objects, control of their condition and operating mode. It can be implemented by partially updating worn-out 
technical facilities. The solution of this problem is characterized by considerable profitability with relatively low resource 
intensity. The program of work on renovation requires the development and application of means of operational controls for 
the components of technological efficiency of the renovated technical objects and in assessing the possible effectiveness of 
their application. Implementation of the similar program needs strengthening of social responsibility of technicians of all 
levels responsible for quality of process of functioning of the worn-out equipment. 

Keywords: Production, technological process, technical object, enhancement, technological efficiency, control, expenditure, 
resource of working capacity. 

 
Introduction 
In Ukraine, currently operating technical objects (TO), from the moment of commissioning, are subject to the impact of the 

process of wear and tear. Due to this, the TO technological properties are degraded, accordingly, the level of its technological 
efficiency (ET) is reduced from the level of the initial (maximum) E0 to the level of the minimum permissible Еmin. This 
process takes a period of time equal to the duration of the service life of the TO, designated by its manufacturer. 

With a progressive approach to control of the process of TO functioning, the formation Ет of this process is carried out in 
three stages. In their composition there are technological, design and operational stages. The first and second ones form the 
accumulation period, the third - the expenditure period [1, 2]. 

Let’s agree, further, the concept "ET of the process of TO functioning" is presented in the abbreviation "TO ET". 
As it is known, Ет is formed by three components: ecological Еl, economic Еn and general technical Еs: 

ET = f (El, En, Es). 
In each specific case, for each of these indicators, there are set the minimum permissible levels (El)min, (En)min, (Es)min. 
From the sets of properties of each of these components, there is selected the main property (the main indicator) of ET TO. 

By this property, in the long run, there is assigned TO resource, according to ecological, economic and general technical 
properties. 

To assign a TO resource, it is necessary to have information about the patterns of change in time (T) (that is, about the 
dynamics of change) of the selected three performance efficiency indicators under the effect of the TO wear process: (El, En, 
Es). These fundamentally important regularities are the subject of studying within the framework of technical gerontology [3]. 

Further, it is necessary to select the level of the minimum permissible value of each component EТ: (El)min, (En)min and 
(Es)min. 

By the function El(T) and the value (El)min, they found the size of the TO resource -Rl. Similarly, they found the size of the 
TO resource Rn and the size of the Rs resource. 

In general, the sizes of the three found resources are different. 
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The received sizes of resources should be ranked according to the degree of importance in specific, specified conditions for 
the TO using. 

It is logical as the TO resource to consider identified resource for the main of the three studied main its properties. 
Proceeding from the necessity to exclude the possibility of using the TO after exhausting its assigned resource (that is, the 
resource by the main property), it is necessary that the size of this resource exceed the size of the resources by two other, basic 
properties. Under this condition, TO will reach depletion of the resource by one of the other two properties and will be taken 
out of service. In this case, it will still have an unused residual resource on the main property. That is, the current level of the 
main technological property will not be lower than its accepted minimum allowable value. This is a fundamental importance 
result (condition). 

A similar example is the case when as TO resource has been designated (assigned) resource for an environmental property. 
This object must be decommissioned by exhausting the resource (for example, by reliability) Rs. For this TO at the time of its 
decommissioning, the remaining resource for environmental friendliness will still be a certain period of time - a reserve. 

In real production conditions, there is characteristic an irregular TO functioning mode when there occur random deviations 
from routine operating conditions, violation of the TO regime and conditions of its operation, failures, accidents, etc. Such 
extra-irregular violations of the regime negatively affect on the TO state, its properties and, as a consequence, reduce 
(stepwisely) the effectiveness of the process of its functioning. Moreover, the amount of damage caused by these extra-
regulatory impacts, by each of the components - El, En and Es - is different. In such conditions, the ET level of production is 
low, especially if the equipment has completed the use of the resource, that is, it has passed to the limit state. In a significant 
part of domestic production, including in the energy sector, such equipment constitutes the main part of the TO park. 

Statement of problem 
At the same time, the accumulated experience shows that the operating TO have a certain reserve to increase their level of 

ET. It is all the more expedient to use this possibility, the lower the level of efficiency of the TO working, that is, the more they 
are worn out. 

In the current difficult conditions, the ability to using reserves of improve the efficiency of the worn-out equipment 
functioning process has become acute. 

It was created a complex and important problem of increasing the efficiency of the operations TO functioning, by 
controlling their state and mode of operation. 

Solution of problem 
To solve the problem, it is necessary within the limits of the visible perspective, during the replacement of worn-out 

equipment by new ones, in parallel to implement a program for improving the state of operating equipment, to use reserves to 
increase the level of its technological efficiency. 

It is necessary to ensure the implementation of a program of activities aimed at studying of worn out TO, monitoring the 
current level of their ET, its components, finding and using a reserve, real opportunities to increase the performance indicators 
of these objects. In fact, it is necessary and extremely expedient to carry out a partial renewal of worn-out equipment, 
normalize its operation mode, improve the quality of maintenance, and improve the quality of the technological process 
control, carried out by automatic control systems [4, 5, 6]. 

Such opportunities really exist. They are available and relatively little resource intensive. For their use, it is necessary to 
carry out a set of measures that are quite affordable with respect to financial costs, but require the strengthening of employee 
social responsibility, psychological and organizational and technical conditions at the production site, and raising the level of 
technological culture in all its manifestations. 

In the problem of increasing the efficiency of operating worn-out equipment, it is important to quickly determine the 
current state of a particular operating TO, that is, the task of operative measurement of its ET level. To solve this problem, it is 
necessary quickly to measure the level of the components of ET, namely, El, En, and Es. 

Further, having considered the technological purpose and practical conditions for using the examined TO, from the 
standpoint of the current regulatory provisions, it should be made a critical assessment of the established level of each of the 
three ET components. Special attention should be paid to the main property that determines the level of TO ET,- its residual 
resource. 

Further, it is necessary to critically assess the current TO state, outline a set of technical measures that will allow to update 
TO, to use the available reserve of an affordable increase of its ET level. Here, a decent place should be allocated to the control 
of the production site and the updated TO in it. 

In the studying of the effectiveness of the TO functioning, it is necessary to strive for the using of the balance TO ET [7]. 
So you can imagine the algorithm for control the program to improve the performance of worn-out equipment. 
It is important to ensure this situation when adjustments made to the regulations of TO operation and maintenance, as well 

as in setting up the work of the staff for TO would be accessible, feasible for it and for the enterprise. 
Such a solution of the problems in this direction will make it possible to use the TO most expediently in the period prior to 

its imminent write-off. 
It should be specially noted that it is important that the reasonably developed (in terms of content and volume) updating of 

the operating TO is, in general, expedient, since it is accompanied by a positive effect. Its size is determined by the level of 
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qualification, professional and general culture of the developers of the renewal program, the executors of the program and the 
operators using the updated TO. 

In the implementation of the program interested enterprises - owners of obsolete equipment. 
The governing bodies of all levels must initiate and support the desire to renew of worn-out equipment. Efforts by 

enterprises actively working to increase production efficiency should be stimulated and encouraged. 
To increase the effectiveness of work on the issue in question, it is advisable to expand research in the field of technical 

gerontology. It is also necessary in the field of technical diagnostics to develop the technology and facilities of operational 
control of over all indicators of the TO ET level that available in the operational conditions. It is necessary to expand the 
availability of operational use in the production of modern methods and means of nondestructive testing of the properties of 
structural materials, the state of structural elements, the assessment of the effect of fatigue phenomena on them, the effects of 
vibration, hard radiation, noise of the TO mode parameters and others. 

The program for updating of existing TO can be characterized by a number of parameters. Among them, the most 
important are two parameters: systematic, reflecting the nomenclature of works carried out at the object, and scale, reflecting 
the breadth of coverage of the work of the TO park. 

As is known, with increasing systematic and scale of ongoing work on TO updating, the specific effectiveness of resources 
increases. 

In the mechanism of the program, the level of systematization and the level of scale of works are interrelated 
synergistically. As a consequence, with the expansion of the systematic and the scale of the work carried out under the 
program, the specific effectiveness of the resources will increase. 

This important property of the renewal of functioning TO program shows the feasibility of expanding the scope of its 
application in different industries and the expediency of expanding the range of work on each updated functioning TO. 

It is advisable that correctly compiled and implemented program of partial renewal of worn out TO ensures a complex 
positive effect. It can be highly profitable in relation to the specific volume of realized resources and the specific volume of the 
received positive technological effect from the application of the updated TO. This effect is influenced by the nature, volume 
and quality of work under the upgrade program, is influenced by the maintenance of upgraded equipment. 

Considerable interest is attracted by the variety of possible versions of the upgrade program. In particular, variant of a 
phased (multi-stage) update is interesting. Together with a partial selective update, it allows you to update flexibly and quickly 
small TO items for the selected character, volume and graphics. 

In each department it is expedient to organize a group of specialists for highly skilled work on the organization of renewal 
programs in relation to the characteristic groups of technological aggregates and systems. Deepening the specialization of the 
activities of this group will be accompanied by an increase in the productivity of production. 

The purpose of organization of this group is high-quality control of the process of increasing the technological efficiency 
level of the worn-out equipment operated in the area. The state importance of the tasks entrusted to such groups in production 
is obvious. 

Conclusion 
1. Nowadays a significant part of the operating equipment has fulfilled the resource of working capacity, therefore it 

functions with a low level of ET. 
2. Increasingly urgent is the problem of using the reserve in improving the efficiency of the functioning of worn out TO. 
3. Such reserve is significant, and its using in most cases is feasible and technically and economically feasible. 
4. For research the possibility and feasibility of a partial updating of the functioning TO, it is necessary to have information 

about the current level of its Еl, Еn and Еs, as well as the pattern of the influence of wear on the TO ET. 
5. The considered algorithm for increasing the efficiency of the functioning of the functioning TO can be implemented at 

all three stages of the formation of TO ET. 
6. The program to improve the efficiency of functioning TO on the potential value of the expected results is worthy of 

conceptual status. 
7. The implementation of the program will be one of the productive elements of the strategy for updating fixed assets in 

domestic production during the transition to an innovative scenario of its development. 
8. The effectiveness of the implementation of the program for the renewal of worn-out equipment is determined to a high 

degree by the quality of the control of the program execution process. 
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