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CAPACITY OF A COMPANY

Problem definition. In the modern severe eco-
nomic environment of the country, industrial develop-
ment requires continuous raising of competitive capac-
ity from companies and cutting of considerable ex-
penses for transport services, therefore finding more ef-
ficient conditions of railway transport operation and cut-
ting expenses for logistics is a relevant issue.

Analysis of the latest researches and publica-
tions. Theoretical and practical aspects of efficient op-
eration of the railway field and railway transport are rep-
resented in works of many national and foreign scien-
tists such as, M.M. Adzhavenko, M. Babel [4], Yu.S.
Barash, V.P. Gudkov, V.L. Dikan, 1.O. Zharska, N.F.
Zenchuk, O.1. Zorin, D.M. Kozachenko, N.M. Kolesni-
kov, L.V. Kostyuchenko, M.V. Makarenko, Kh.V. Mat-
vienko, A.A. Mikhalchenko, M.I. Mischenko, A.V.
Momot, M.A. Oklander, O.V. Orlovska, T.V. Pepa,
0.0. Petrenko, O.M. Polyakova, R.Sh. Rustamov, L.G.
Chernyuk, E.N. Shirokova, and M. Shkoda [4].

The aim of the article is study of comprehensive
modernization as the innovative efficient instrument to
reduce transport costs under modern operation condi-
tions of large industrial and transport companies.

The main part. Under conditions of globalization
expansion only a market and a rate of return form com-
petitiveness of each company, therefore increasing effi-
ciency of its business operation is one of essential stra-
tegic targets of modern business development irrespec-
tively of a sphere of introduction and a field of applica-
tion. Thus, under conditions of increasing resource
shortage, significant price fluctuations at world com-
modity markets, deepening of competitive struggle both
at domestic and foreign markets, search of efficient so-
lutions for further development along with maintaining
of current market positions is becoming more and more
important. Introduction of more variable engineering
and information solutions allows to raise general com-
petitive capacity of each company in the short term.
These development trends are exclusive and intensive
way to restore production which involve more efficient
employment of resources without additional new factors
of production.

Introduction of the viable solutions often requires
large investments that is considered as an additional
build-up devoid any economic sense under conditions of
Ukrainian economy formation taking into account avail-
ability of considerable production facilities accumulated
during the Soviet period, low labour costs. Only some
companies build their own business on high-quality ef-
ficient bases creating modern production facilities and
service centers. Moreover the national government has
not yet found effective instruments to stimulate devel-
opment of the national economy and effort directions to
reach maximum synergy effect.

In the context of current high export orientation of
Ukrainian economy in a segment of low value-added
products, considerable dependence on import of energy
resources it is search and introduction of efficient en-
ergy-saving technologies and development of domestic
market of raw material resource consumption and pro-
cessing along with build-up of export of more techno-
logical products that is becoming of high priority. De-
velopment of the domestic market is that driving force
that will allow not only to increase a level of business
activity at the macroeconomic level but to reach macro-
economic stabilization as well as balancing of state
budget targets and reduction in unemployment level in
the mid-term. Certainly, operation efficiency is impos-
sible without introduction of a range of measures includ-
ing of fiscal and budget nature, and without smooth op-
eration of each element of the economic system.

Taking into account the selected topic, including
logistics aspects of activity carried out by industrial
companies and their associations, we will consider ap-
plied examples of increasing efficient of transport field
operation as an element of the general economic system
of the country. The transport field not only meets needs
of the national economy in freight and passenger opera-
tions, and due to the advantageous geographic position
it creates extra proceeds for the account of in-transit
handling of freight. Thus, according to results of 2015
contribution of transport to the GDP of the country
makes almost UAH 100 billion or 7.1% of its total
amount [1].
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Taking into account a raw material structure of
Ukrainian economy and availability of prevailing prod-
ucts that are most often transported (iron ore, metal
products, grain crops, construction materials), the larg-
est share in the freight operation structure falls on rail-
way transport (58.2% according to results of 2015 p.
[2]). Besides, railway transport also plays one of the
main service function for industrial companies — tech-
nological one, connecting transportation of raw materi-
als, intermediate goods, and finished products among
production departments into a single production com-
plex. Thus, depending on a producibility level of fin-
ished products railway transport forms up to 30% of
their value and correspondingly effects competitiveness
level of not only manufactured products but fields in
general, especially during a period of adverse market
conditions at world raw material markets. It is the sub-
ject of authors’ research — as a promising sector of in-
creasing efficiency of business entities.

Railway transport represents a separate production
and technological complex that includes in less detail:

e infrastructure (railway tracks and located on
them engineering structures, transmitting equipment
that are used to ensure transportation process);

¢ rolling stock (traction equipment and car fleet);

e loading/unloading points (handling equip-
ment).

Without taking into consideration support railway
transport and quiet large fleet of private cars, in the
transport field a prevailing form of ownership is state
form represented by Ukrzaliznytsia PJSC (100% of
shares are owned by the state [3]), which is a monopolist
at the railway transportation market.

Valid legislation sets almost exclusive right to
freight transportation only by traction equipment of

Ukrzaliznytsia PJISC, not admitting private companies
to railway transportation. However current physical
state of the traction equipment does not allow to meet
needs in railway freight transportation even under con-
ditions of significant reduction in transportation volume
observed during 2014 — 2015 (see Fig. 1).
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Fig. 1. Dynamics of traction equipment fleet owed
by Ukrzaliznytsia PJSC and transportation volumes
in 2010 — 2015 [2]

Analysis of dynamics of traction equipment fleet
indicated in Fig. 1 shows that in 2010-2015 reduction in
operating fleet of mainline locomotives and traction
equipment makes almost 27%, however transportation
volumes decreased only by 20%, that, in authors’ opin-
ion, is connected with general reduction in a freight base
due to deterioration of economic situation in the country
and aggravation of crisis phenomena in the world econ-
omy.

The authors illustrated a structure and quantity of
inventory stock of traction equipment owned by Ukr-
zaliznytsia PJSC as of 01.07.2015 (see Table 1).

Table 1
Inventory stock of traction equipment owned by Ukrzaliznytsia PJSC as of 01.07.2015
(units) All . park that is used _ _park that

working park reserve repair is not used
INVENTORY STOCK 3872 2 058 588 562 664
Diesel locomotives 2 152 1 065 309 281 497
mainline locomotives 719 247 93 118 261
mainiine freight locomotives 648 H.A. H.A. HA. HA4.
Mainline passenger locomotives 71 HA. H.A. HA. HA4.
diesel-locomotive shunters 1433 818 216 163 23
Electric locomotives 1720 993 279 281 167
freight 1191 H.A. H.A. H.A. H.A.
direct-current locomotives 676 H.A. H.A. HA. HA4.
alternating-current locomotives 515 HA. H.A. HA. HA4.
passenger 479 H.A. H.A. H.A. H.A.
direct-current locomotives 250 H.A4. H.4. H.A. HA4.
alternating-current locomotives 229 H.A4. H.4. H.A4. HA.
double-current 50 H.A. H.A. H.A. H.A.
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Analysis of inventory stock of traction equipment
by operating life illustrates wear out of all types of loco-
motives, namely: a number of locomotives with operat-
ing life exceeding 30 years makes over 84% and is 3236
out of 3872 locomotives being on the balance sheet of
the company. In authors’ opinion, this fact is connected
with insufficient level of traction equipment renewal
and actual performing of ‘state’ functions by Ukr-
zaliznytsia PJSC in financing of losses from passenger
transportation for the account of freight transportation.

The issue of traction equipment renewal along with
rehabilitation of infrastructure is one of long-term prior-
ity tasks of Ukrzaliznytsia PJSC that is proved by an in-
vestment plan of the company for 2016 — 2018 approved
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by the Ministry of Infrastructure of Ukraine in February
2016. It is planned to allocate over UAH 5.2 billion for
renewal of the traction equipment during this period.

The most urgent issue, that demands solution and
developed at the moment both by management of Ukr-
zaliznytsia PJSC and a private sector, is to select an op-
timum alternative of traction equipment renewal that
can include the following alternatives: complete over-
hauling with extension of useful life, modernization or
purchase of new equipment. Advantages and disad-
vantages of each of the offered alternatives are stated in
Fig. 2.
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Fig. 2. Disadvantages and advantages of alternatives considered for traction equipment modernization
(the authors’ creation)

Essence of comprehensive modernization is in rad-
ical technical modernization of equipment: only an un-
derframe and a main frame are left from an old locomo-
tive and the rest assemblies and units are substituted for
new — that means that basing on the existing main frame
a new locomotive is built. According to experts of the
transport field, value of the mentioned modernization
makes Euro 900 thous. to Euro 1,800 thous.

Thus, despite of considerable accumulated experi-
ence in complete overhauling and its relatively low
value, further development of this approach to renewal
of traction equipment is unpromising. In authors’ opin-
ion, analyzing efficiency of using transport it is neces-
sary to put in the forefront such economic index as ‘life
cycle cost’ of a particular unit of equipment that covers
the whole scope of costs: capital expenditures to mainte-
nance costs. The stated point of view is economically

grounded by experience of Polish company, Cargo
(Polish Railways) [4, p. 13].

The authors have formed disadvantages and ad-
vantages of existing alternatives of traction equipment
renewal (see Fig. 2) where the alternative of comprehen-
sive modernization is the most promising. Productivity
increasing, saving of fuel and lubricants, reduction of
idle hours and costs for maintenance and repairs, lower
value as compared to purchase of new equipment and
extension of service life up to 30 years are referred to
positive economic changes in this alternative.

The research of applied aspects of each specified
alternative considered for modernization of traction
equipment in view of life cycle of locomotives allowed
to develop the following diagram (see Fig. 3) which also
proves perspective and accordingly efficiency of mod-
ernization both in medium and long term. In addition,
depending on loading and intensity of locomotive use
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costs for its modernization are repaid in 3-5 years. It
should be noted that the specified development model
showed itself in Baltic, European countries, and the RF
as the most progressive and efficient scenario of traction
equipment renewal.

According to the authors, analysis of life cycle cost
of locomotives based on gained experience in operation
of traction equipment after modernization (see Fig. 3)
proves efficiency of this model versus other alternatives

A Life cycle cost

Purchase of new
equipment

Comprehensive
modernization

— complete overhauling and purchase of new equipment.
Reduction in operational costs and increase in technical
readiness of equipment along with decrease of unsched-
uled failures allows to return investments in locomotive
modernization in 3-5 years depending on intensity of
loading operations and locomotive load.

Therefore, comprehensive modernization is the ef-
ficient instrument used to reduce operational costs and
accordingly costs of railway transportation.

-
e

—— - Total costs per locomotive after complete overhauling
—— - Total costs per locomotive after modernization
— — - Total costs for a new diesel locomotive
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overhauling
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Fig. 3. Life cycle cost of a locomotive and return on investment in its modernization
(summarized by the authors basing on [5])

Conclusions. It has been found that existing fleet
of traction equipment owned by both state and private
companies is significantly worn out — average age
makes over 30 years.

The analysis showed that obsolescence of traction
equipment along with physical ageing does not allow to
ensure even 70% of performance characteristics existing
at the market of new and upgraded equipment ana-
logues.

It has been proved that a model of locomotive op-
eration generally accepted in Ukraine lies in ‘operation
to failure’. Technical condition of rolling stock does not
allow to increase productivity of the fleet without in-
volvement of additional units of equipment that requires
additional solid investments.

It is found that along with shortage of traction
equipment on some transportation routes it is quiet dif-
ficult to assess capacity of repair service market in view
of availability of considerable excess power and re-
serves due to decrease in volumes of production and
transportation accordingly — operating fleet makes less
50% of inventory stock.

It has been substantiated that over 30% of traction
equipment reached age limits and is subject to disposal
through impossibility to extend its service life by means
of complete overhauling. In this case modernization is a
solution that will allow to effect the desired result with
extension of locomotive service life for up to 30 years.

It has been analyzed that experience of Poland,
Baltic countries, and the RF shows ability of the model
of traction equipment modernization not only in view of
performance characteristics, but also in view of life cy-
cle cost of locomotives — modernization is the most ef-
ficient scenario of traction equipment renewal with re-
turn in 5 years maximum.

Basing on analysis of technical and economic indi-
ces of railway transport renewal, it has been established
disadvantages and opportunities of different alternatives
considered for renewal of traction equipment (purchase
of new equipment, complete overhauling, comprehen-
sive modernization) among which comprehensive mod-
ernization is the most economically sound and efficient.
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JloryroBa T. I'. Iloaropauskuiit M. M. Komn-
JIEKCHA MOJepHi3auisi 3a,Ji3HUYHOI0 TPAHCIIOPTY AK
epekTUBHMI eKOHOMiuHMIi iHHOBauiiinmii iHcTpy-
MEHT MiABHUIIEHHS1 KOHKYPEHTOCTPOMOKHOCTI Mmi/-
MPHEMCTBA

B cTarTi po3risHYTO TEOPETHYHI Ta MPAaKTHYHI ac-
MEKTH OHOBJICHHS OCHOBHHX 3ac00iB 3aJli3HHYHOTO
TPAHCIIOPTY MPOMUCIOBUX 1 TPAHCIOPTHUX IIiIIPH-
€MCTB, IO JO3BOJUTH MiJBHUIIUTH KOHKYPEHTOCIPO-
MOJKHICTh TIAMPHUEMCTB 32 PaXyHOK 3HUKCHHS BapTOCTI
roToBoi mponykiii. OOIpyHTOBaHO MEpeNiK TmepeBar
MpH BUOOPI KOMITJIEKCHOT MOJIEPHi3allii, sIK JIEBOTO iH-
CTPYMEHTY TiJBUILIEHHS €(QEKTUBHOCTI (YHKIIIOHY-
BaHHS 3QJII3HAYHOTO TPAHCIOPTY MPOMHUCIOBUX 1
TPAHCIOPTHUX ITiIIPHEMCTB.

Kiouogi cnosa: TpaHCIIOPTHA TaTy3b, IHHOBAIIH-
HUH 1HCTPYMEHT, MPOMHCIIOBE MiJANMPHEMCTBO, KOMII-
JIEKCHA MOJIEpHi3allisi, BAPTICTb YKUTTEBOTO IIUKITY.

Jloryroea T. I'., Honropankuii H. M. Kommie-
KCHAasi MOJepPHM3alus >KeJIe3HOJOPOKHOI0 TpaHC-
nopra Kak 3¢ ¢QeKTUBHbIA IKOHOMUYECKUH HHHO-
BAaNlHOHHBII HHCTPYMEHT MOBBIIIIEHUSI KOHKYPEHTO-
CIOCOOHOCTH MpeINPUATHSA

B craTthe paccMOTpPEHBI TEOPETUIECKUE U TTPAKTH-
YecKhe acheKTbl OOHOBJIEHHS OCHOBHBIX CPEICTB Ke-
JIE3HOJIOPO’KHOTO ~ TPAHCIOPTa MPOMBIIUICHHBIX H
TPAHCIOPTHBIX HPEANPUATHH, KOTOPHIE MO3BOJIAT II0-
BBICHTH KOHKYPEHTOCIIOCOOHOCTB MPEAIPHSITHIA 32 CUET
CHM)KEHHUSI CTOMMOCTU TOTOBOH mponykiuu. OO60cHO-
BaH IIepeueHb MPEUMYIIECTB IIPH BHIOOPE KOMIUIEKCHON
MOJICpHHU3ALINH, KaK IeHICTBEHHOT0 HHCTPYMEHTA IIOBBI-
mieHus 3¢ dekTHBHOCTH (HyHKIIMOHUPOBAHUS JKEIE3HO-
JOPOYHOTO TPAHCIIOPTA MPOMBILIIEHHBIX ¥ TPAHCIOPT-
HBIX MIPEANPUSATUH.

Kniouegvle cnoea: TpaHCIOpPTHAs OTpacib, UHHO-
BaI[MOHHBI HHCTPYMEHT, MPOMBIIUICHHOE MPEAIPH-
SITUE, KOMIUIEKCHAsI MOIEPHU3AIUS, CTOMMOCTD KH3-
HEHHOTI'O IIMKJIa TOBapa.

Logutova T., Poltoratskyi M. Comprehensive
Modernization of Railway Transport as an Innova-
tive Efficient Instrument to Raise Competitive Ca-
pacity of a Company

The article considers theoretical and practical as-
pects of modernization of railway transport owned by
industrial and transport companies that will allow to
raise competitive capacity of the companies due to de-
crease in value of finished products. It is substantiated a
list of advantages when choosing comprehensive mod-
ernization as the efficient instrument to raise benefits
from railway transport operation by industrial and
transport companies.

Keywords: transport industry, innovative instru-
ment, industrial enterprise, complex modernization, cost
of life cycle.
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