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BukoHaHMH KOMIIJIEKC NOCIHIPKEHb JI03BOJISIE 3pOOMTH BHCHOBOK PO JOLUIBHICTH HPOJOBXKEHHS poOIT 13 MoaepHizaril
CHCTEM KEpyBaHHS IiJIPHEMCTBA, BUKOpUcTOBYrouM npuHimi npoektyBanHs ACKTII — «3HH3y Bropy», a TakoX HaBeaeHi
METOIM M MiAXOAM IO NPUHHATTS OCHOBHHMX TEXHIYHMX PIlIEHb 3 BUKOPHCTAHHSM BITUM3HSAHUX TEXHIYHUX 1 NMPOTPaMHHUX
3aco0iB.
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Anomauyin. Cmyninb @QYHKYIOHATIbHO2O BOOCKOHANICHHS MEXHIYHO20 00'€Kkma  Xapakmepusyemvcs piHeM U020
mexnonoziunoi epexkmusnocmi. Y npoyeci excniyamayii mexuiynoeo 06'exma 8i06y8acmuvcs 11020 3HOC, AKUL 3HUICYE PiBeHb
020 epexmugnocmi. BucokonpoOoykmuHum memooom YNpaeninHs PIGHEM MEXHON02IMHOI epeKmueHocmi MexHIYHO20
00'ekma € 11020 OHOGNeHH:. 30IUCHEHHs OHOBIeHHA € aKmyanbHow 3aoauero. OHOBNEHHA K Ois Modice OYymu YacmKo8UM,
NOGHUM | KOMNAEKCHUM. Bionogiono 0o ckraonocmi bazamozpanioco 3a80aHHs OHOBIEHHA GUPOOHUYMEA, 1020 NpeoMemHuUll
npocmip cuio posdinumu Ha n'amv yacmuH. Posensuymo cxnadosi 0CHOBHUX eneMenmis KOMCHOI uacmunu, aKi nioasearms
onognennio. Iloxazano micye ma ponb KOJCHOI HacmuHu y 6HAUGI iX HA HOPpMYBAHHA MeXHON02iuHOi eghekmusHocmi
mexuiuno2o 06'ekma. Ilokazano maxodxic 6NaU8 CMyneHs 3Hocy mexniynoz2o o6'ekma. Ocobaugoi ysaeu 3acnyeosye npooiema
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ynpaeninns npoyecom onoenenns. Hozo sxicme eniueae na pesicum gyuxyionyeanns mexniunozo 06'exkma. Pexcum susnauae
pigens eghekmugnocmi mexunonoziunozo npoyecy. Egexmuenicmo onoenenns € mum Oinoul 3HAUHOW0, YUM OITLUIUM € YUCTO
PDIiBHI6 BUPOOHUYO-YRPABIIHCLKOT nipamiou, sKi 3aumae oHosmosanull 06'ckm. OpeanizayitiHo-HAYKOGO-MEXHIYHUL ACNeKm
VAPAGNIHHA NPOYECOM OHOGIEHHS NOSUHEH OYMu OONOBHEHUM COYIanbHUM. Y npoyeci oHoenenHs enaug ma inmepecu cgepu
VAPAGNIHHA Malomb OYMu GUSHAUANLHUMU Ol NIONPUEMCME MA THUWUX BUPOOHUYUX CMPYKINYD, HE3ANeHCHO 6i0 (opm
61aCHOCMI Ma 8i0 PIiGHA pO3MAWLYBAHHA iX y nipamioi eupobHuymea ma ynpaseninHa. Baoswcnusumu enemenmamu xkaoposoi
npobiemu € 3a80aHHA NIOBUUIeHHA PieHA npoghecilinol keanighikayii ma coyianvroi gionosioanrvrocmi nepconany. CKiaoanHs
ma 30iliCHeHHsl Npopamu OHOBNEHHS MAlOmMb CRUPAMUCA HA HadedcHe pecypcHe 3abesneuenns. Haiigascaugiwum 3
pe3yrIbmamis npoyecy OHO81eHHs 8UPOOHUYMBA € NIOBUIYEHHS 11020 eKoN02iuHoil ehexmusHocmi. Cmyninb YCnixy y 6upiuienHi
Ha RIONPUEMCMEI 3a80aHb OHOGNEHHS AK CUCMEMU € ICIMOMHUM NOKASHUKOM Pi6HA 11020 MEXHON02IYHOI epekmusHocmi,
npoghecitinoi KoMNnemenmHoCmi, coyianbHoi 8i0N08I0ANILHOC, OP2aAHI3AYIUHO-YAPABIIHCLKOI 3pinocmi i matcmepHocmi
KepigHUYymea nionpuemcmea.

Abstract. The degree of functional perfection of technical object is characterized by the level of its technological efficiency.
During the operation of a technical object, its depreciation occurs. It reduces the level of its efficiency. A highly productive
method of control the level of technological efficiency of a technical object is its renewal. Renewal implementation is an actual
task. Renewal as an action can be partial, complete and complex. In accordance with the complexity of the multifaceted task of
industry renewal, its subject space should be divided into five parts. The components of the main elements of each part to be
updated are considered. The place and role of each part in their influence on the formation of the technological efficiency of a
technical object are shown. The influence of the degree of depreciation of a technical object is shown too. The problem of
control of the renewal process deserves a special attention. Its quality affects the mode of operation of a technical object. The
mode determines the level of efficiency of the technological process. The efficiency of renewal is the more significant, the
greater the number of levels of the production and control pyramid occupied by the renewable object. The organizational,
scientific and technical aspects of control of the renewal process must be supplemented by a social one. In the process of
renewal, the impact and interests of the control sphere should be decisive for enterprises and other production structures,
whatever of their form of ownership and level of their location in the pyramid of production and control. The important
elements of the personnel problem are the tasks of improving the level of professional qualification and social responsibility of
staff. The design and implementation of the renewal program must be backed by adequate resources. The most important of
the results of the industry renewal process is the increase of its ecological efficiency.

Karo4oBi ci1oBa: yrpaBiiHHs, TEXHONOTIYHA ¢(pEeKTHBHICTD, TEXHIYHUI 00’€KT, 3HOC, 3acTapiie 0OaHAHHS, OHOBJIICHHS,
eKoJIoTiYHA e(peKTHBHICTD.

Keywords: control, technological efficiency, technical object, depreciation, obsolete equipment, renewal, environmental
efficiency

Introduction

For the successful development of industrial production, enterprises need to comply with the world level of development of
technic and technology, that allows them to maximize profits and minimize losses, use their internal potential productively,
and it is necessary to act in the direction of expanding the products’ sales market, deriving the enterprise to a new higher level
in the world market.

Since obsolete equipment is characterized by low maintainability due to lack of spare parts, low level of productivity and
quality of manufactured products, frequent downtime due to the failure of its separate units, large expenditures of time for
troubleshooting, leads to an increase in the cost of its maintenance and production, and also reduces working efficiency, the
timely replacement of this obsolete equipment with new ones helps to lower production costs and increase the profit from the
operation of the equipment. This allows to increase production efficiency, and the production of higher quality products, which
should result from the replacement of worn out equipment with new ones, leads to an increase in the competitiveness of the
enterprise.

Statement of problem

The degree of functional perfection of a technical object (TO) is characterized by the level of its technological efficiency
(TE), the level of its components: ecological, economical, and general technical.

The new TO has the highest level of TE. From the moment of commissioning, TO experiences depreciation, which leads to
a continuous gradual decrease in the level of its TE [1 - 3].

A highly productive method of control the level TE of TO' functioning is its renewal, in the implementation of which the
process of development of world production actually consists. Therefore, the implementation of the renewal is an actual task.

Ways to solve the problem

Renewal (RN) of TO is, in essence, a control effect on it, improving its properties, increasing its TE. Similarly, RN of
industrial production, its elements is a way, a method for control the level of their TE.

RN as an action can formally be represented in two forms, which can be characterized as follows.
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Form "1": full term RN. Its purpose is to replace TO, which has exhausted its service life (resource of workability) and has
passed into the limiting state, with a new object.

Form "2": full early RN. Its purpose is to replace a TO, which has not yet worked out its resource, but is outdated, lagging
behind the current requirements for the level of TE, by a new object.

Form "3": partial (selective) RN. Its purpose is in RN of TO, through its modernization, reconstruction or technical re-
equipment.

RN "1", in accordance with the normative submission, is subject to implementation in a prompt, urgent manner upon
reaching the TO limit state. In this case, RN is associated with a large investment of resources (to replace a worn-out unit with
anew one).

RN “2” can be carried out when the level of TO efficiency is considered insufficient, although TO still has some residual
resource - AR. In this case, RN is also associated with a large investment of resources (to replace the worn-out object not yet
up to the limit with a new one). However, during the period of time that the previous TO would need to spend AR, the new TO
will operate at a high level of efficiency which inaccessible to the previous TO. The efficiency gain in the amount of AR may
exceed the damage from underutilization of AR by the previous object. Essentially, this is an early RN.

RN "3" should be carried out when the degree of depreciation of an important unit or part of the TO (still having a residual
resource) has reached the minimum acceptable level, as a result of which TE level of TO has decreased to the minimum
acceptable value.

The foregoing reflects RN in the narrow sense of this concept, when only TO is subjected to this effect. In this case, an
incomplete positive effect is obtained, since the renewed TO remained in the previous (outdated, not renewed) conditions of its
use. To obtain the full effect, it is necessary to renewal not only TO, but also to renewal the conditions, the whole sphere (all
circumstances) of its use. That is, it is necessary to carry out RN in the broad sense of this concept, that is, comprehensive RN
(RN «4»).

From the above, it follows that the full RN gives an effect that is significantly greater than the partial (selective) RN.
However, implementation of a comprehensive RN is able provided the the greatest possible (maximum) effect. RN is a
complex multi-tier task of a problematic nature, of high dimension.

In the general case, the use of the RN of the considered forms and variants is advisable, since it causes an increase of TE of
the renewable TO.

In accordance with the theoretical concepts of the complex multifaceted task of the OBD production, its subject space
should be divided into the following five parts:

- machine condition

- equipment operating mode

- staff competence

- staff social responsibility

- production control system.
The Fig. 1 shows a structural and logical diagram of the formation of the effect of production renewal.
The main elements of each part, which are subjected to RN, are represented by the following components:

-

Renewal effect

N e

Renewal object [g »| Renewal form ]
7'y - ‘\_[ Comprehensive ]

A

] Productio
Machine n control ull term
condition svstem

Equipment Staff social
operating responsibility Full early
s Staff

competence Partial

Fig. 1 — Structural-logical diagram of the formation of the effect of production renewal

1. Machine condition:

- scheme of the technological process of the enterprise, workshop, production site, unit;

- content of the set of equipment elements;

- the degree of perfection of structural and layout and other solutions of equipment elements;

- schematic and technical solutions of automatic control systems for technological, energetic equipment and networks for
various purposes.

2. Equipment operating mode:
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- conditions of equipment use, performance indicators; compliance with their forecast of the enterprise development

- enterprise, workshop, site, unit operation modes,

- mode and technical regulation of maintenance (operational and repair) equipment

- the level of technological (ecological, economical, general technical) efficiency of production elements.

3. Staff competence:

- concept for the development of the enterprise and its team

- the level of business qualifications and professional competence of personnel

- approach and system for assessing the professional capabilities of the employee

- a system for assessing the quality of employees’ labor

- structure and development prospects of the personnel of the enterprise, workshop.

4. Staff social responsibility:

- social security system;

- inter-job relationships;

- the current system for assessing the quality of the employee's work, his initiative and activity;

- collectivism in decision making;

- psychological environment in the work collective;

- working conditions at the enterprise;

- awareness of employees in relation to the concept of development of the industry, the enterprise, changes in the social
conditions of employees at the enterprise;

- structure and development prospects of the personnel structure of the enterprise.

5. Production control system:

- a system of organizational and technical (strategic, tactical and operational) management of production, its divisions and
elements;

- automated control system (organizational and technical operational) (ACS) of the enterprise technological process.

Elements of each part can be subjected to RN totally or selectively.

The Fig. 2 shows a place and role of each part in their influence on the formation of TO TE. The influence of the degree of
TO depreciation is also shown [1-4].

The problem of RN process control merits a special attention, because its quality affects the mode of operation of the
controlled TO, and the mode determines the level of efficiency of the technological process that takes place in it. This
characterizes the importance of TO automatic control systems (ACS).

The enterprise control system acting in the ministry, in the industry; acting automated control systems of workshops, and in
them acting TO ACS have formed a multi-level complex production control system. At the same time, the ACS of each level
controls, influences the control sphere of all lower levels.

In this regard, it should be noted that the task of control by the subordinate control sphere is a task truly unique in
importance, complexity and delicacy. The issues raised are complexly interacting and influence each other.

Reasonably constructed RN of any content is fraught with obtaining a positive result. In general, the received effect (result)
leads to direct, squarely tangible profit.

The depth of the TO RN may be different. At the same time, its increasing is always advisable.

[ TO technological efficiency ]

TO
condition

TO operating
mode

___________________

TO
technological
properties

1

A A
TO
technological Staff Staff social
capabilities competence responsibility
Technological Load and.other
capabilities of T0 Opgratlng
technology conditions

Fig. 2 — Structural-logical diagram of the interaction of factors affecting on TO TE
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The solution of the problem of a choice of RN objects, character, content, sequence, the schedule of its realization requires
to take note of the actions of a powerful lot of factors and circumstances changing over time. It’s necessary system-integrated
in-depth approach to the shaper, organization and implementation program of the RN production and any of its elements.

Only in this case a high level of RN results is available. Only in this case is it possible to obtain the highest specific efficiency
of resource investment in the RN.

RN is a flexible effective tool for TO TE level control. It should be especially noted that the expedient, high-quality,
skillful possession of it and its application to the components of the multi-level sphere of control is a large reserve for the
successful development of production.

In Ukraine, at a significant number of enterprises, in particular, in the food industry, part of the technological equipment
and equipment of boiler houses has completed or is completing the spending of the estimated working life. In station power
engineering, more than 80% of the equipment has worked out the calculated resource [5].

RN of such TO has acquired the character of an actual organizing-scientific-technical problem of national importance. With
proper organization and its successful solution, a large technological and national economic effect will be obtained. In this
case, the possibility of obtaining a large ecological effect is of particular importance.

Understanding that RN should be carried out in order to increase, first of all, the TO ecological efficiency and production in
general has conceptual importance. The interests of increasing economic and general technical efficiency are of subordinate
importance, therefore its should occupy the second and subsequent positions. The accelerating degradation of the state of the
environment (first of all, living nature and human) requires, compels not to “protect nature” , but more and more decisively,
actively and toughly save it from ruin. On the way to the prompt solution of the tasks of this super-problem, now it is possible
to use the only available on a large scale weapons — RN of the existing production. In the real accessible space “time -
resources - global scale - psychological inertia and narrowness of understanding of danger”, there is no other accessible way in
this space. After all, the imaginary creation of the future some fundamentally new, harmless to nature, production will turn out
to be nothing more than a complex RN of its outdated version on a global scale, because there is simply no other way.

In terms of the above, the quality of control of TO ecological efficiency is essential [6 - 8].

Considerable interest is the question of the structure of expenses for increasing TE of production [9].

The degree of success in solving RN tasks as a system at the enterprise is an essential indicator of the degree, level of its
TE, level of professional competence, social responsibility, organizational-control maturity and professional skill of enterprise
leadership (or other production structure).

Conclusions

1. RN is an indispensable element and an effective tool for the development of production.

2. The compilation and implementation of the RN program, regardless of the immensity of its object, should be based on
proper, primarily intellectual, resource support.

3. The RN efficiency is the more significant, the greater the number of levels of the production and control pyramid
occupied by the renewable object.

4. The important elements of the personnel problem are the tasks of improving the level of professional qualification and
social responsibility of staff.

5. The degree of success in the implementation of the RN program of any production area depends to a large extent on the
control quality at all levels of used production pyramid.

6. Understanding only the organizational, scientific and technical aspect of control is not enough. Control must be
understood, and it is important, socially as well.

7. In the RN process, the impact and interests of the control sphere should be decisive for enterprises and other production
structures, regardless of their forms of ownership and regardless of their level of location in the pyramid of production and
control.

8. The most important of the results of the RN process of elements and production in general is an increase in their
ecological efficiency.
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Anomauin. Po3ensinymo KOHCMPYKMUSHUL MemoO NiO8UWEHHsT NOKA3HUKIE HAOIUHOCMI (IHMeHCUBHOCmI 8iOMO8 i
1LMOBIpHO-cMi 6€38I0MO6HOI poOOMU) OB0OKACKAOHUX MEPMOENeKMPUYHUX OXON00NCYIOUUX NPUCIPOLE 8 DEeAHCUMi MIHIMYMY
iHmeH-cugHoCmi 6i0M08. YV 080KACKAOHUX 0XOJ00MACYIOUUX NPUCMPOSX € ICIMOMHUMU B3AEMHUL BNIUE KACKAOI8, NIOGUUYEHHS
nepenaody memnepamyp, wo umdzae aumanizy 363Ky NOKA3HUKIE HAOIHOCMI 3 eHepeemUYHUMU NOKASHUKAMU | KOHC-
MPYKMUBHUMY Napamempamu 0xonoodicysaya. Memoiw docniodcensb 0y10 NiOBUUEHHS NOKAZHUKIE HAOJIIHOCMI 080KdacC-
KAOHO20 MepMOENeKMPUIHO20 OXOJL00ACYBATbHO20 HPUCMPOI) 3d DAXYHOK eapiayii eeomempii mepmoenemenmis i ix
PO3n00iNi8 8 KACKAdax 6 pobouomy JianazoHi nepenadie memnepamyp QYHKYIOHYBAHHA 0XOL00ANCYBAYUA 8 PENCUMI MIHIMYMY
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