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METHODOLOGICAL BASES FOR IMPROVING THE STRUCTURE
OF PRODUCTION SUBDIVISIONS OF MOTOR TRANSPORT
ENTERPRISES

Mutko Mukosna BacuiboBud, KaHIUIAT TEXHIYHUX HAYK,
BinHNIbKHI HalliOHATBHUH arpapHUil YHIBEPCHTET

Mykola Mytko, PhD, candidate of engineering sciences
Vinnytsia National Agrarian University

Due to the different structure of the technical service of motor transport enterprises (MTE) small,
medium, large capacity and volume of maintenance work and repair of vehicles, can provide the same
competition conditions in the transport market. As follows, the main task when solving the question satisfaction
of demand for maintenance services and repair of vehicles is the use of existing production facilities MTE ATP
of different departments, that is, transformation of departmental production infrastructures into a regional
structure is needed.

Using the proposed method for specific conditions of motor transport enterprise (MTE) will allow
based on the numerical value of performance evaluation criteria for maintenance and car repair determine
the rational structure of it production and technical base (PTB). This is accordingly, will increase the
enterprise efficiency, optimizes PTB and help to identify perspective directions the interaction of transport
enterprises and centralized specialized productions for the maintenance and car repair.

The article provides the determining method the expediency of creating or maintaining production
units for maintenance and cars repair in motor transport enterprises. Object of study is the formation of the
production units’ structure in the motor transport enterprises, depending on the volume of maintenance and
repair works. The aim of the work is to increase the efficiency of motor transport enterprises by improving the
production departments structure for maintenance and car repair. To achieve the goal in the framework of the
work performed, the following research methods were used: analysis of processes and phenomena,
hypothetical method, mathematical modeling of processes, mass observation, data statistical processing of the
experimental research results.

Terms creation of one or another unit for maintenance and cars repair in the enterprise is a minimum
of reduced costs, in which the implementation of a specific type of work is economically appropriate at the
specified enterprise. If it is inappropriateness of creation any of the subdivisions, the corresponding works are
transmitted for implementation at the nearest ATP, stations of cars maintenance (SCM) or other enterprise
where these services are performed.

The method of efficiency estimation of production units for maintenance and cars repair in motor
transport enterprises is developed, which allows to make calculations for ATP of different capacities.

Key words: cars, centralized specialized production (CSP), daily service (DS), maintenance, motor
transport enterprises (MTE), stations of cars maintenance (SCM), ongoing repair (OR), production and
technical base (PTB), production units, repair.

F.5. Pic. 3. Ref. 12.

1. Formulation of the problem

Automobile transport is the most mobile, effective and universal method of communication and takes
a valid place in the transport complex of Ukraine.

The analysis shows, that the existing production structure for maintenance and repair of rolling stock
at the present stage does not meet the requirements of effective and safe operation of vehicles and requires
considerable capital and operating costs.

Existing production and technical base MTE, which was formed under conditions of planned economy,
focused on servicing and repairing only cars, belonging to the enterpises, which is not always appropriate in
today's context and reduces the competitiveness of the enterprise in the market of transport services.
Maintenance and repair of rolling stock in MTE is carried out, usually, in a technologically closed cycle, that
is, the complete list of maintenance and repair work is envisaged. Regardless of the number of cars in the MTE,
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that is, the volume of maintenance and repair work, enterprises formed the entire set of production units, fit
out them with the necessary technological equipment and complete with production staff. However, for most
MTE the complection of the entire list of work the maintenance and repair of rolling stock in a technologically
closed cycle is not always appropriate.

Traditional methods of development and updating of production and technical base, firstly, do not
allow solving the issue of improving the efficiency work of enterprises, secondly, require significant
investment. Therefore, the development of fundamentally new approaches to the formation and development
of road transport infrastructure is needed.

2. Analysis of recent research and publications

Issues of improvement of organizational forms of production on maintenance and cars repair,
development of production and technical base were considered in the works of such scientists, as PhD,
professor Avdonkin F.M., PhD, professor Bidnyak M.N., PhD, professor Bilichenko V.V., PhD, professor
Kleiner B.S., PhD, professor Kuznetsov E.S., PhD, professor Kournikov I.P., PhD, professor Napolsky G.M.,
PhD, associate professor Kartashov V.P., PhD, associate professor Omelyanovich O. R. and other scientists.
However, in most works, the issues of improving the technical service structure were considered only within
the framework of individual motor transport enterprises or departmental road transport associations.

The analysis of the performed research works on the development of the production and technical base
and the improvement of its structure shows, that the issues of improving the production structure of
maintenance and cars repair are relevant and require solutions.

3. The aim of the research

The purpose of this article is to develop methodological bases for improving the structure of production
subdivisions of motor transport enterprises, which will reduce the cost of cars maintaining in working order.

4. Key research results

The transition to a regional cars manufacturing and repair infrastructure allows in many cases to refuse
complex MTE, make greater use of concentration principles, specialization and cooperation, reduce capital
expenditures, use existing production potential more efficiently, to create the necessary conditions to complete
the needs of vehicle owners in production services.

To provide equal conditions of competition in the market of transport services the structure of
production units for the car maintenance and repair in a motor transport enterprise should be different for small,
medium and high MTE power and to determine the amount of car maintenance and repair.

To determine the feasibility of creating any of the production units for maintenance and cars repair in
the enterprise the criterion adopted is a minimum amount of work on the maintenance and car repair, in which
the execution of a specific type of work is economically feasible in the motor transport enterrises. So,
production unit to perform the k-th type of maintenance and cars repair in the i-th MTE it is advisable to create,
if the cost of 1 man-hour of work in a motor transport enterprise is less than the cost of 1 man-hour of work of
the k-th type of work in the j-th CSP (pic. 1).

c

wahy/ man-tour " MTE

[Z’EP

fﬂ"’!&’f?@xa ]-/‘fﬂf’?

Pic. 1. Determining of the expediency of creating a specific production unit
for car maintenance and repair
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The purpose function of determining the feasibility of creating or operating a production unit for the
maintenance and car repair in motor transport enterprises to perform the k-th type of work is:

Ci, mrg, i < Ck, csp, j (1)

where Ci, 7z i — the cost of 1 man-hour of the implementation of the k-th type of work in the i-th MTE, uah/
man-hour;

Ci, csp, j — the cost of 1 man-hour of the implementation of the k-th type of work in the j-th CSP (cost
of the norm-hour), uah / man-hour.

The use of such a criterion is explained by the fact that now the cost of work on the SCM and other
specialized maintenance and car repair companies is determined by the cost of one norm-hour for the specified
type of work, that is, due to the specific costs of 1 man-hour of labor and the volume of work performed.

The cost of 1 man-hour of the implementation of the k-th type of work in the i-th MTE is determined:

Cimre i =Csar kit Ceg kit Coui ki s (2)
where Ci.i; — Specific costs for the salaries of repair workers, taking into account accruals, performing the k-
th type of work in the i-th MTE, which have for 1 man-hours of labor, uah / man-hour;

Ceq.i — Specific equipment costs required to perform the k-th type of work per 1 man-hour of labor,
uah / man-hour. Specific costs take into account not only the cost of the equipment itself, depreciation
deductions, its cost of installation, but also the cost of electricity;

Crur; — Specific cost of the building used to perform the k-th type of work, per 1 man-hours of labor,
uah / man-hour. Costs include depreciation deductions on building, cost on heating and electricity.

The cost of one man-hour of car maintenance and repair work at the MTE is determined:

Cimh = (Saasal + Cudb + Cddeq + Cen.sys) / Twr, (3)
where Twr — annual volume of maintenance and repair work, man-hour;
S%a — the annual salary of a repair worker, uah;
Cadp — annual depreciation deductions on building, uah;
Cudeq — annual depreciation deductions on equipment, uah;
Cen.sys. — annual energy sysmems costs (energy, water, heating supply and oth.), uah.

Cimh. = (12 X 8"sa1 X Hsal X P+ Sax C1m? X HPgep X xp + 1,22 X Ceq X XH%gep X xp + 12 X Sa X CLm%nerg X Xp) / TuR, (4)

where S"sa — monthly salary of a repair worker, uah;

Hsa — accrual on salary, %;

P — the number of employees, man;

Sa — area of the building, m?;

C® m” — cost of 1m? production area, uah;

HP4p — rate of depreciation deductions on building, %;

Ceq — cost of equipment, uah;

H*%4p — rate of depreciation deductions on equipment, %;

C1m’energ — SPECific energy costs per 1 m? of building per month, uah;

xp — the number of work posts or sets of technological equipment.

However, function (1) does not take into account the costs associated with the delivery of a car or
repair fund for maintenance and repair.

Given the cost of shipping, the function looks like:

Ci, mre, i < Ck, csp, j + Cel, (5)
where Cgel — delivery costs for the j-th CSP.

It is advisable to create a production unit to perform the k-th type of car maintenance and repair work
in the MTE, if the cost of 1 man-hour of the implementation in motor transport enterprise is less than the cost
of 1 norm-hour of the implementation of the k-th type of work in the j-th CSP, including the costs, which are
related to the delivery of a car or repair fund for car maintenance and repair at the CSP (pic. 2).
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Pic. 2. Determination of the expediency of creating a production unit for car maintenance and

repair in the
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As you can see from pic. 2, with increasing the distance of car delivery or repair fund to the CSP, the
minimum amount of car maintenance and repair, in which the implementation of a specific type of work is
economically feasible in the trucking company, gradually decreases.

Expediency of creating production units units for the car maintenance and repair at the enterprise is
determined in the following sequence:

1) determine the annual volume of maintenance and repair work of the rolling stock as a whole at the i-th
enterprise and at each production unit;

2) determine the required number of production workers in each k-th production unit of the i-th enterprise,
number of work posts and lines of maintenance and repair, the necessary technological equipment is selected, areas
of production buildings are determined;

3) determine the total cost of performing car maintenance and repair work in each k-th production unit of
the i-th enterprise;

4) determine the cost of 1 man-hour of work on the car maintenance and repair in each k-th production
unit of the i-th enterprise;

5) Compared the cost of work on the car maintenance and repair in each k-th production unit of the i-th
enterprise with the cost of performing these works at other j-th enterprises (SCM, MTE, CSP), which are located
near the i-th enterprise;

6) a preliminary decision is made as to the expediency of creating a k-th production unit for the car
maintenance and repair at the i-th motor transport enterprise;

7) determine the cost of transportation of the car or its individual components from the i-th MTE to the j-
th CSP, which account for 1 man-hour of work;

8) the cost of execution on car maintenance and repair work at the k-th production unit of the i-th enterprise
is compared with the cost of performing these works at the j-th CSP taking into account transportation costs;

9) adecision is made as to the expediency of creating a k-th production unit for car maintenance and repair
at the i-th motor transport enterprise.

The block diagram of the algorithm for determining the expediency of creating production units for car
maintenance and repair in the enterprise is given in pic. 3.

5. Conclusions

To provide equal conditions of competition in the market of transport services the structure of production
units in a motor transport enterprise should be different for small, medium and high MTE power and to determine
the amount of car maintenance and repair.

The conditions for creating a car maintenance and repair unit in the enterprise are the minimum of the given
expenses, in which implementation of a particular type of work is economically expediency in the specified
enterprise. If it is not expediency to create any of the subdivisions, the corresponding works are submitted for
implementation at the nearest MTE, SCM or other enterprise where these services are performed.

The estimation technique of work efficiency of production divisions for car maintenance and repair in
motor transport enterprises is developed, which allows to perform calculations for MTE of different capacity.
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METOIUYHI OCHOBH YJIOCKOHAJIEHHS CTPYKTYPU BUPOBHUYUNX
mAPO3A1JIIB ABTOTPAHCIIOPTHUX NIANMPUEMCTB

3asosiku  pisuitt cmpykmypi mexiunoi cayoicou aemompancnopmuux nionpuememe (ATII) manoi,
cepeonboi, 8enukoi nomyscnocmi ma obcazy pooim 3 mexiunozo oocnyeogysanns (T0) i pemonmy mpancnopmuux
3ac00i6, MONCYmMb 3a0e3neyy8amu 0OHAKO8I YMOBU KOHKYPEHYIT Ha PUHKY MPAHCNOPMHUX nociye. Takum yuHom,
nepuio4ep2osUM 3a80aHHAM NPU GUDIUUEHHI NUMAHHS 3A0060NICHHA NONUMY HA NOCIY2U 3 00CTY208Y68aHHs I
DEMOHITY MPAHCROPIMHUX 300018 € BUKOPUCMANHS ICHYI0YUX 8UpoOHUMUX nomyaxcrHocmetl ATI piznux gioomcms,
mo6mo HeoOXiOHa MpanHcoopMayis I0OMUUX BUPOOHUYUX THGPACMPYKMYD Y PEIOHANbHY CHIPYKIYPY.

Bukxopucmosyrouu  3anpononosany mMemoouxy 01 YMO8 KOHKPEMHO20  AGMOMPAHCHOPMHOSO
nionpuememsa (ATII) dacmob 3m02y HA OCHOBE YUCETLHO20 3HAYEHHS KPUMEDPIT OYIHKU eqheKmUBHOCE GUKOHAHHS
pobim 3 TO i pemonmy agmomoOinie usHaAYUMU PAYiOHATLHY CIPYKMYPY 1020 8UPOOHUYO — MexHiYHoi ba3u
(BTH). L]e ionosiono, nioguwyums eghexmuericms pobomu nionpuemcmsa, onmumizye BTB i donomooice susigumu
NEePCNeKMUBHI  HANPAMKU  83AEMOOII  MPAHCHOPMHUX HIONPUEMCING |  UEHMPATI308aHUX CHEYiaNi308aHUX
BUPOOHUYME 3 mexHiuHo20 oocayeosysanns (10) i pemonmy asmomobinie.

Y cmammi nasedoena memoouxa 6usHauenHs OOYLTbHOCMI CMEOPEHHS ab0 YMPUMAHHSA BUPOOHUYUX
niopo30inie 3 MEXHIYHO20 0OCIY208YVEAHHS | PEMOHNY A8MOMODINIE 6 AGMOMPAHCHOPIMHUX NIONPUEMCINGAX.
O6’ckm  Oocniddicennst — QOpMy8anHs CMPYKMypu GUPOOHUYUX RIOPO30INi6 8  asMOMpPAHCHOPIMHUX
RIONPUEMCIMBAX 8 3ANEHCHOCI 610 00CA2I8 podim 3 MeXHIHO20 00CTY208Y8AHHSA MA PEMOHMY a6MOMOOLNIE.
Memoro pobomu € niosuwjeHHs epekmusHocmi pobomu A8MOMPAHCHOPIMHUX NIONPUEMCINGE YOOCKOHATIEHHAM
CMpPYKMypu 8UpoOHUYUX NIOPO30iNi6 3 00CTY208Y8aAHHS MA PEMOHMY asmomooinis. /s 0ocseHeHHs: NOCMAasieHol
Memu 8 PAMKAX BUKOHAHOT pobomu OVIu BUKOPUCIAHHT HACTIYRHI MemOoOU 0OCTIONCEHHS.: aHAI3 NPOYeCi6 I AGULY,
2inomemuyHull Memoo, MamemamuyHe MOOCTOBAHHS NPOYECis, MAco8e CHOCMEPENCEH s, CMAMUCMUYHA
00poOKaA OaHUX Pe3VIbMAmi6 eKCNePUMEHMATbHUX 00CTIONCEHD.

Ymosamu cmeopenns moeo abo iHwio2o nIOPO30IYy 3 MEXHIUHO20 00CTY208V8AHHS MA PEMOHIY
asmomooinié 6 NIONPUEMCMEI € MIHIMYM NPUBCOCHUX BUMPAM, 3d SAKUX BUKOHAHHSI KOHKDEMHO20 8Udy pobim
EKOHOMIYHO OOYIbHO 8 3a3HayeHoMy nionpuemcmai. Ilpu nedoyinbHocmi cmeoperHs 6y0b-aK020 3 NiOpo30inie,
8I0N0GIOHI pobomu nepedaromvcst 0s 30iicHenHs: na Haubaudxcuomy ATIT, cmanyii mexniunoeo 0ocye08yeanms
asmomodbinie (CTOA) abo inutomy nionpuemcmsi, 0e UKOHYIOMbCA Yi NOCTYSU.

Po3pobneno memoduxy oyinroeanns egpexmugrnocmi pobomu upoOHUUUX NIOPO30iNi6 3 00CTY208)8aAHHS.
Ma pemMonmy asmomooinia 6 asmMoOmpaHCnOPpmMHUX NIONPUEMCINBAX, KA O0360SE GUKOHYBAMU POPAXYHKU OISl
ATII piznoi nomyscrocmi.
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Knwuosi cnosa: asmomobini, asmompancnopmui nionpuemcmea (ATI), eupobnuuo-mexnivna 6aza
(BTh), eupobnuyi niopo3oinu, nomounuii pemonm (IIP), cmanyii mexuiuHo2o 00CnY208y8aHHA ABMOMOOLNI6
(CTOA), mexniune obcnyeogysanus (10), pemonm, yenmpanizosano-cneyianizosari eupooruymea (L{CB).

@. 5. Puc. 3. Jlim. 12.

METOAUYECKHUE OCHOBbBI YCOBEPIHIEHCTBOBAHUS CTPYKTYPbI
MMPOU3BOJCTBEHHBIX ITIOAPA3JEJTEHUI ABTOTPAHCHOPTHBIX IPEANPAS T

bnacooaps pasnou cmpykmype mexuuueckoii ciysicovl asmompancnopmuuix npeonpusmuil (ATI1) manoti,
cpedHetl, 00ALUWION MOWHOCIU U 00bema pabom no mexnuueckomy oocayocusanuto (10) u pemonma
MPAHCIOPIHBIX CPEOCMB, MO2YI 00eCneuu8amy pagHble YCl08Usl KOHKYDEHYUU HA PbIHKe MPAHCHOPMHBIX YCLYe.
Taxum obpasom, nepeooyepednoll 3adauell npu peuleHuu Bonpoca yYO008IeMmBEOpeHUs Cnpoca Ha YCayeu no
O00CTYIUCUBAHUIO U PEMOHMY — MPAHCNOPMHBIX — CPEOCME  AGNAEMCS  UCNONb308AHUE  CYUeCmBYIOUUX
npousgoocmeennvix  mowgpocmeti ATl paznuunvix  6edomcms, mo ecmv Heobxoouma mpanchopmayus
68E00MCMBEHHBIX NPOU3BOOCMEEHHBIX UHDPACMPYKIMYD 8 PECUOHATILHYIO CIPYKIYDY.

Hcnonv3ys npeonodceHHyr0o MemoouKy Ois YCI08Ull KOHKPEMHO20 A8MOMPAHCIOPIMHOZ0 NPeONpUAMUs
(ATII) nosgonum Ha OCHOBe YUCTEHHO20 3HAYEHUs Kpumepuu oyeHKu d¢ghgekmusHocmu evinonnerus pabom no TO
U PEMOHNTY aBMOMOOUTIEl ONPedeUms PAYUOHATLHYIO CIPYKIMYPY €20 NPOU3BOOCHBEHHO - EXHUYECKOU 6a3bl
(IITB). Dmo coomeemcmeaento, nosvicum 3¢pghexmusrocns pabomsl npeonpusimus, onmumuzupyem [ITH u
NOMOdICem  BbIAGUMb  NEPCIEKMUGHbIE  HANPAGIEHUS  83AUMOOCICMEUs.  MPAHCHOPIMHBIX  NPEONPUSIULL U
YEHMPATUZ08AHHBIX CREYUATUSUPOBAHHBIX NPOU3800CME No mexHuveckomy oocayxcusanuro (10) u pemonma
asmomoouell.

B cmamve npusedena memoouka onpedeneHus yenecooOPA3HOCMU CO30AHUS UMU COOEPHCAHUS
NPOU3BOOCTNBEHHBIX  NOOPA30ENeHUll N0  MEXHUYECKOMY OOCTYICUBAHUWIO U DEMOHNY asmomoobunell 8
asmompancnopmuvix npeonpusmusx. Oovexm ucciedosanus — Qopmuposane CrmpyKmypbl HPOU3800CHMEEHHbIX
noopazoenenutl 6 agMoOMpaHCHOPMHbBIX NPEONPUSINUAX 8 3A6UCUMOCTU OM 00HEMO8 Pabom nO MeXHUYECKOMY
obcnyscusanuio u pemonmy asmomoounel. Llenvio pabomol sensiemcs nosviueHue d¢ghpexmusHocmu pabomoi
ABMOMPAHCIOPIHBIX NPEONPUSMULL YCOBEPUIEHCMBOBAHUEM CIMPYKMYDbL NPOU3B00CHBEHHBIX NOOPA30EIeHUL N0
obcnyscusanuio U pemonmy agmomoouneti. /[na 0ocmudiceHus NOCMAGIeHHOU Yenu 8 pamKax NpoOeiaHHOU
pabomvl  ObLIU  UCNONB306AHBL  CleOVIOujUe Memoobl UCCIe008aAHUsL:  AHATU3 NPOYeccos U  seNeHull,
SUNOMEMUYECKULl  MEemoo,  MAameMamuyeckoe MOOeIUposanue  Npoyeccos,  Maccogoe  Habmodenue,
cmamucmuyeckas 00padomKa OAHHLIX Pe3YIbMAamMo8 IKCHEPUMEHMATbHBIX UCCTIe008AHULL.

Yenosusamu cozoanua moeo wiu unoeo noopazoeneHus no MmexHUYecKkoMy OOCTYIHCUBAHUIO U DEMOHMY
asmomobunell Ha Npeonpusmul AGIAemcs MUHUMYM HPUBCOEHHBIX 3ampam, HpU KOMOPHIX GbINOJHEHUe
KOHKpEmMHO20 ~ 8UOAd  pabom  DKOHOMUYECKU  YerecooOpasHo Ha  yKazawHom  npeonpusmuu. Ilpu
HeyenecooopasHocmu co30anus 106020 U3 noopazdeienull, cOomeemcmsyiowue pabomvl nepeoaromest Os
ocywecmenenus Ha onuoicatiem ATIL, cmanyuu  mexnuueckoeo oocayacuseanus asmomoounei (CTOA) wiu
Opy2oM npeonpusmuu, 20e 8blNOIHAIOMCSL JMU YCLY2U.

Paspabomana memoouxa oyenku sgpgpexmusnocmu pabomel npou3OOCMEEHHbIX NOOPA30eieHUll No
00CTYIHCUBAHUIO U PEMOHMY aABMOMOOWIE 6 ABMOMPAHCHOPMHBIX NPEONPUAMUSAX, KOMOpas No360J5em
sbinonHAms pacyemot 015 ATl paznuynoti mowrocmu.

Knroueesvie cnosa: asmomodbunu, asmomparcnopmuvie npeonpusimusi (ATII), npouzeoocmeenno —
mexnuueckas oaza (IITH), npouzeoocmesenuvie noopazoenenus, mexywuil pemorm (TP), cmanyuu mexuuuecko2o
obcnyscusanust  asmomoounen (CTOA), mexnuueckoe obcayxcueanue (T0), pemonm, YeHMPAIU306aHO-
cneyuanusuposarHuie npouzsoocmso (L{CII).

@. 5. Puc. 3. JIum. 12.
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